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References to Editorial Notes ure given in blacker type. 


A 


Accidents : (Mines) 532; (Railways) 20, 
5935, 670, 976; (Tramway) 18, 42, 71, 
443, 710, 715, 764, 869, 934, 951, 973; 
(Works) 261, 369, 532 

Accounts: (Audit of Electric Lighting 
Co.s) 112, 281; (Birmingham Elec- 
tricity) 916; (Charing Cross, West-End 
& City) 547; (Hull Telephone) 872, 878; 
(L.C.C. Tramways) 462, 465, 959: 
(Leeds Electricity) 765; (Liverpool 
Tramways) 615; (National Physical 
Laboratory) 909; (North Metropolitan 
Power Supply) 586; (Stepney Elec- 
tricity) 813, 843 

Accumulators: (American Porous Pot) 
281; (Manufacturer’s Dispute) 277 

Accumulator Locomotive for Mines, 315 . 

ои Railway Cars in Germany, 
70 

Accumulator Vehicles in Germany, 814 

Acton, Electrical Exhibition at, 144 

Agencies, 533 

Air-Gap Correction 
l'PowErr], 171 

Albula-Zurich Power Scheme, Sub-Station 
Batterv for, 118 

Aldwych- Embankment L.C.C. Tramway 
Subway, 343, 470, 553, 585 

ALEXANDERSON, E. F., A New Single- 
Phase Railw: ay Motor, 279 

Alexandria, Proposed Electrification of 
Dock Plant at, 842 

Alsace and Lorraine, 
Railways in, 869 

Alternators, Magnetic 
[WorRALL], 95 

Aluminium Wire, Coils of Bare, 652 


Coefficient, The 


Electrification of 


Oscillations іп 


America: (Preece Lecture) 441; (Tele- 
graph Strike) 667; (Tramway Strike) 
608, 798 


American Institute of Electrical Engi- 
neers, 592, 552. 694, 970 (see also En- 
gineering Societies’ index) 

American National Electric Code, 532 

American Municipal Electrical Conven- 
tion, 842 

American Street and Inter-Urban Rail- 
way Association, 23 

American Westinghouse Companies, 59 
(see also Companies’ Meetings) 

Ampere, Board of Trade Standard, 868 

Antwerp Telephone Exchange, Temporary 
Re-establishment of the, 853 

Appointments (see Personal) 

‚ RICHARD, Power Transmission by 
High- Tension Cables, 631 

Arc Lamps: (Coupling, A New) 591; 
(Electrodes) 814; (Lowering Gear) 200; 
(Pillar for Central Lighting) 468; (see 
also Flame Arc Lamps) 

Aron Meter, 588 


Artificial Load for Testing Electrical 
Generators [Morcom and Morris], 423, 
427, 523 

Assessments (see Rating) 

Association of Teachers in Technical In- 
stitutions, 788 

Australia: (Submarine Cable Guarantee) 
934; (Victorian Railways) 18, 394 

Austria, Electric Lighting in, 396, 910 

* Authorised ’’ Contractors, 766 

Automatic Signalling on the Metropoli- 
tan Railway, 877 

Automobiles : (Bergmann) 
868; (Hyde Park, in) 396; (Siemens 
Schuckert) 814; (Silvertown) 589; 
(Trolley and Battery, Combined) 869 

Axwell Park Colliery, Electrical Windirg 
at the, 163 


B 


‘Babes in the Wood," The, at Drury 
Lane, 120 

Baltimore Cable Subways, 802 

гоа M Liquidations) 

Barrow, T. : The Heat Conductivity 
of Iron Stan ings, 121, 170 

Barmen- dr Suspended Railway, 
Accident on, 670 

Batti-Wallah’s Society, 391, 667 

Bavaria: (Electrification of State Rail- 
ways) 974; (Mountain Railway) 970 

Belgium, State Monopoly of Electricity 
Supply in, 814 

Bell ‘Telephone System, The American, 
633 

Вкиихт, E. : A Directive System of Wire- 
less Telegraphy. 348, 507 

Bennett, А. К. : Future of the Telephone 
Service, 426, 542 

Bertin: (Automobile Exhibition) 82: 
(Cabs in, Electric) 868; (Mail Tunnel 
Railways) 804; (Power in, Electric) 910; 
(Radiotelegraphic Convention) 804, 976; 
(Suspended Railway) 405 

Bergmann Electric Cars, 695 

Berjonneau System of Photo-Telegraphy, 
8 

Berry Series Transformer Switch, 185, 
197 

Berry, A. Е. : Heating Apparatus, 235 

Birmingham: (Arts and Industries Ex- 
hibition) 616; (Authorised Contractors) 
766; (Corporation Motor Hire Depart- 
ment) 587; (Electrical Fittings Industry) 
815; (Electricity Supply Accounts) 916; 
(Tramway Accident) 42, 710 

Birmingham Electric Club, 116 

Blackpool & Fleetwood Tramway Co.’s 
Rate, 585, 891 

Block Signal Svstem, Electric, A New 
Automatic, 45 


695; Berlin) 


Board of Trade: (Audit of Supply Com- 
panies’ Ас counts) 112, 281; (Canada, 
Trade with) 132; (Electric Lighting 
Acts) 145; (Fires on Underground Rail- 
ways) HHI, 112; (Greenwich Boiler 
Explosion) 155; (Poplar Boiler Explo- 
sion) 115; (Standard Ampere) 868; 
(West Hampstead Accident) 185, 205 

Вонг, Pror. H.: Some Notes on Illu- 
mination, 876, 894 

Boiler Explosions : 155; 
(Poplar) 113 

Boot, H.: Design of Buildings for Gene- 
rating Stations, 115 

Borough Polytechnic Institute, 576 

Bournemouth and Poole Corporations and 
Poole & District Electric Traction Co., 
170, 245 

Bournemouth Tramway Disaster, 713, 764, 
869, 934 

Bradford Trunk Telephone Exchange, 49 

Brake Blocks, Compressed Cotton, 633 

Brake Gear Design [HECKLER], 4, 17 

Brake, The B.T.-H. Electromechanical, 


(Greenwich) 


971 

Brake, The Pringle Emergency Tramway, 
647, 653 

Brazil: (Electricity in) 615; (Railway 


Electrification) 240 

Brighton Sub-Station Nuisance, 116, 149, 
154, 204, 419 

Bristol Tramways Co. (Creosoted Wood 
Action), 220, 532 (see also Companies’ 
Meetings and Parliamentary) 

British Association, 252, 434, 598 

3ritish Thomson- Houston Co.*s Contracts, 
41 

PRoOADBENT, F.: The Standardisation of 
Fuses, 465 

Brown Boveri & Co., 219 

Bruce Peebles & Co., Liquidation of, 257, 
294, 331, 573, 420, 869, 981 

Bulawayo, Electric Lighting in, 474 

Burbacher-Hütte Iron and Steel Works, 
Electrica] Equipment of, 15, 42 

Burton & Ashby Light Railway, 
matic Signalling for, 128 


C 


Cab Signalling in Germany, Electric, 394 
Cable-Railway, A Steep Grade Electric. 


Auto- 


463 

Cables:  (Collieries) 171; (Economical 
Pressures for [SrARKs]) 505; (High- 
Tension Power Transmission [APT]) 
631; (Large Telephone) 697; (Layin 
Direct in Ground) 612, 639; (Licoaite] 
805. 871; (On Railways) 594; (Patents 


for “Grading ' ') 36; (Price of С.М.А.) 
801, 802, 845; (Submarine E.H.T.) 797; 
(Telephone and Telegraph [TREMAIN]) 
501, 519; (Westminster Corporation 
Electricity Supply Co. r. Т.С.С.) 124 
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Cadiz-Canaries Cable, 261 

Capy, Е. E., and Нуре, E. P.: Deter- 
mination of the Mean Horizontal 
нашы of Incandescent Lamps, 
1 

Cambridge University, 661, 704, 945 

Canada: (British Engineering Trade 
with) 132; (Telephony in) 690 

Canadian Electrical Association, 814, 970 

Canal Boats, Electric Haulage of [STILL- 
WELL and Putnam], 627 

Capstan, The Clyde Patent Electric, 301 

Carbon-Filament Lamps: 166; (versus 
Metal-Filament Lamps  [HrinRsCHAUER 
and Говіхс]) 223, 233 

Cars for Underground Electric Railways, 
551 

Cascade Tunnel, Three-Phase Traction in, 


57 

Casilis Gold Mine (Australia), Electrical 
Equipment of, 20 

Cavendish Laboratory, Extensions to the, 
945 


Cellulose Acetate as Insulation for Wires, 
194 

Central Technical College Old Students’ 
Association, 314; (The * Central") 44, 
849 

Central London Railway : (New Generat- 
ing Plant and Shepherd’s Bush Exten- 

-sion), 731, 788; (Through Bookings) 
76 

Chain Drive, A Large, 852 

Charging Set, A Portable Cell, 652 

Chicago Drainage Canal Electric Fower 
Plant, 517, 626 

Children to Cross the Road, Teaching, 
984 


Chilean Railway Electrification, 575 

China, Telegraphs in, 852 

City & South London Railway Fire, 818, 
6 


94 

Clvde Valley Electrical Power Co.'s Over- 
head Line, 393 

Coaling Operations, Electricity in, 200 

Condensers for Telegraphy and Telephony, 
The Manufacture of Electrical [MANs- 
BRIDGE], 741, 780 

Conduit Joint, A New, 244 

Conduit System of Electric Tramway 
Construction [Roose] 171 

Consolidated Electric Supply Co., 975 

Continuous-Current Railway, A 1,500- 
Volt. in the Misoxer Valley, 39 

Conveyors, Electrically-Driven Wharf, 663 

Cornish Tin Mine, Electrical Equipment 
of a, 513 

Correspondence School of Electrical En- 
gineering, 169 

Corrosion, Electrolvtic [СЕЕ], 541, 559 

Cost of Electrical Power for Industrial 
Purposes [SNELL] 69, 73, 133, 149, 167, 
272, 512 

Cost of Power Production fRoniNsowN], 117 

Cotton Mills, Electrical Driving of, 24, 
[Hirtt], 151; [Saaw], 207, 690 

Coupling Rods on Electric Cars, 220 

Cowan's Works, Fire at, 180 

Cowper-Coles Electrolytic Process for 
Manufacturing Metallic Mirrors, 550 

Cranes, Electric, 48. 585, 655 

““Credenda’’ Conduits, 432 

а Wood for Tramway Tracks, 220, 

CROMER, Lorp, Committee on London 
Power Bills: 463, 542, 719, 721, 762, 
783, 825, 857, 881, 914, 937, 951, 952, 
953 

Crowe, H.: Electrically-Driven Revers- 
ing Rolling Mills, 617 

CuxyncHaME, Н. Н. : Electric Clocks. 518 

Current Transformers, 601 

Curtis Exhaust Steam Turbine, Large, 


588 
Curtis Turbine, The, 30 


D 


Dartford Iron Works, Electrical Equip- 
ment of, 129 

Dawson, РнилР: London Traffic and 
Railway Electrification, 306 

Denmark Telegraph and Telephone Ser- 
vice, 592 


INDEX 


Destructor Station at Greenock, Combined 
Electricity Works and, 257, 263 

Detroit River Tunnel Locomotives, 667 

“Dick” Automatic Voltage Regulator, 
The, 315 

Distribution, Low-Voltage, 910 

x Electric Power in [TAYLOR], 297, 

1 

Dock Plant at Alexandria, Proposed Elec- 
trification of, 842 

Dolter Surface Contact System, 62 

Double Filament Lamp Patent Action, 314 


Drainage Canal Electric Power Plant, 
The Chicago, 517, 626 

Drills, Electric, 857 

Drury Lane Theatre, Heating of, 120 


Dublin Port and Docks Board, A 100-'Ton 
Electric Crane for, 48 

Dundee College, Bequest to, 445 

Dundee Institute of Engineers, 207 

Dykes, A. H.: (Institution of Civil En- 
gineers’ New Building) 514; (Metallic 
Filament Lamps and Electricity Supply) 
579, 581, 647, 657; (Standardisation of 
Fuses) 464 

Dynamometer for Testing Automobiles, 
282 

Dysprosium, Urbain's Announcement of 
the Magnetie Oxide of, 802 (see also 
Electrical Science) 

Eastbourne Extensions, Description of, 52 

East Ham Telephone Exchange, The New, 
555 

Ерссомве, К. : Electrical Measuring In- 
struments, 99 

Edinburgh Exhibition, Some Exhibits at 
the, 897 

Edison Battery for Automobiles, The, 695 

Eiffel Tower, Wireless Telegraph Station 
at, 258, 272, 392 


E 


Edison Cells for Automobiles, 695 

Electrical Engineers: (Ball) 88, 5/4; 
(Volunteers) 216, 276, 463, 524, 532, 648, 
667, 776 

Electricity Supply Bill, 58, 983 

Electricity Supply in Belgium, 
Monopoly of, 814 

Electric Railway Journal, The, 945 

'"Electrobus" (Excessive Speed of an), 
532; (Run to Brighton), 612 

Electrolytic Corrosion [СЕЕ], 541, 559 

Electrolytic Meter, Reason, 144 

Electrolytic Rectifier, 947 

Engelberg-Lucerne 25,000-volt Overhead 
Transmission, 389 

Engineering Works, Electrical Equipment 
of, 129 

Ersktne- Murray, J. : Wireless Communi- 
cation over Sea, 11 

Essex, The G.E.R. and Electric Supply 


State 


in, 58 
Euston-Watford Electric Railway, 170 
Explosion (Mains of Westminster Co.), 
150; (Pall Mall), 802 


F 


Factory Inspectors, Qualifications of, 909 

Factories and Workshops, Electricity in, 
111 

Fans, Electric, 820 

Faraday House, 608, 975, 976 

Faraday Society, 480 

Fires: (Antwerp Telephone Exchange), 
853; (City and South London Railway), 
818. 946; (Eiffel Tower Wireless 
Station), 258, 392; (London during 
1907), 396; (Paris Generating Station), 
178; (Paris Telephone Exchange), 842; 
(Sloane Square Station), 111, 112 

Fire Alarms, Automatic (Pearson), 757; 
(Schóppe and ‘ Dania ”), 948 

Fire Escape, An Electrically Propelled, 
89 


Bue Garden City, Electric Power at the, 

26 

Fishing by Electricity, 975 

Fittings Industry, The Birmingham Elec- 
trical, 815 

Fittings, New ‘‘ Ediswan," 838 | 

Flame Arc Lamps, 31, 298, 299; (see also 
Arc Lamps) 


lii 


Flour Bleaching Processes (Patent 
Action), 323 

к Power Supply in the South of, 

Franco-British Exhibition : (Co-operative 
Electrical Exhibit), 47, 219, 503, 579, 
683, 685; (Electrical Arrangements), 
683, 687; (Electrical Engineering Ex- 
hibits), 930; (Electricity Supply), 28, 
61; (Messrs. Mather & Platt’s Exhibit), 
786; (Switchboards for), 144 

Frankfort to Wiesbaden, Electric Rail- 
way from, 960 

French Navy, Wireless Telegraphy in, 30 

Fulham Electricity Works, 125 

Furnace for Smelting Iron, A New Elec- 
tric [Icewsky], 777 

Fuseboard, A New, 406 

Fuse Phenomena [SCHWARTZ], 380, 397, 
425, 464 


G 


С.В. Surface-Contact System, 7, 288, 792, 
804, 952 

Garden City, Electric Power at the First, 
267 

GARRARD, Dr. C. C. : Alternating-Current 
Switchgear Relays, 761, 769 

Gas Engine, Westinghouse 1,000-h.p., 987 

GasrER, L.: Metallic Filament Incan- 
descent Lamps, 445 

Gree, Prof. W. H.: 
sion, 541, 559 

General Electric Co., 278 

Generating Stations, Design of Buildings 
for, 115 [ 

Germany: (Accumulator Railway Cars 
in), 470; (Accumulator Vehicles in), 814; 
(Cab Signalling, Electric), 394; (Con- 
ference of Verband Deutscher Elek- 
trotechniker), 739; (Electrical Industry 
in), 910; (Electricity Supply Statistics), 
554; (Electrification of State Railways), 


Electrolytic Corro- 


668. 934; (Government  Electricit 
Monopoly, 35; (Wireless ер 
Monopoly), 72; (Wireless Telegraphy 


in), 970 

Gerrard Telephone Exchange, 572 

Glasgow:  (Self-Synchronising Rotary 
Converter), 851; (Tramway Accident), 
42, 71, 951, 973 

GLAZEBROOK, Dr. R. T. : Standardisation, 
524 

GoLDScCHMIDT, Dr. R. : Standard Perform- 
ances of Electrical Machinery, 149, 155 

GoopMAN, Prof. : Tests of a Live Steam 
Feedwater Heater, 323 

Совпох, J. W.: The New Patents and 
Designs Act, 193 

Government Offices at Whitehall, Elec- 
trical Installation at the, 917 

“ Graded” Cables, Patents for, 36 

Great Northern, Piccadilly, and Brompton 
Railway, 533, 572, 876 (see also Par- 
liamentary 

Greenock, Combined Electricity Works 
and Destructor Station at, 257, 263 

Greenwich Boiler Explosion, 153 

Grinders, Electric, 857 


H 


Halifax Tramways, The Report on the, 
730 

* Hallford’’ Petrol Electric Omnibus, 83 

Hammersmith-Putney Tramways, 596 

Hampstead Tube Breakdown, 976 

Hanpcock, Н W., and Dykes, A. H.: 
(Building for the Institution of Civil 
Engineers, New), 514; (Effect of 
Metallic Filament Lamps on the Busi- 
ness of Electricity Supply), 579, 581, 
647, 657 

Hart Accumulator Co. (Correspondence), 
948 


HanTNELL. W. : Heating of Ventilated and 
Enclosed Motors, 595 

Heater, Electric, 195 

Heat-Gauges for Hardening Тоо] Steel, 
664 

Heating by Alternating-Currents (Berry 
Patent), 235 

Heating of Ventilated 
Motors [HaAnTNELL], 593 


and  Enclosed 


HECKLER, Е. : Brake-Gear Design, 4, 17 

HENDERSON, H.: Electrical Power іп 
Railway Goods Warehouses, 91, 297, 
301 


Highgate Hill Cable Tramways, Purchase 
of, 574 (see also Parliamentary) 

Highgate Tramways, Construction of, 128 

High-Speed Electrical Machinery [STONEY 
and Law], 541, 543, 595. 608 

Hitt, E. L.: Electricity in the .Textile 
Trade, 151 

Hirscuaver, F., and Lorine, G. : Carbon 
and Metallic Filament Lamps, 223, 233 

Hirst, Н. : Paper on Osram Lamps, 761, 
801, 805 

Home Office Regulations, The Proposed, 
339, 340, 379, 381, 423, 426, 449, 461, 
491, 501, 508 

HoocnwiNKEL, G. : Electrical Driving of 
Rolling Mills, 189 

Hopes, Bernard: Тһе Petrol-Electric 
System for Omnibuses, 275 

Horticulture, Electricity in. 419, 434, 607 

Hotel Telephone and Nignal Equipment, 
44 


Hot-Plate, A New Electric, 538 

Нотт, W.:  Direct-Current 
Generators, 319 

Hudson River Tunnel: (Automatic Sig- 
nalling), 526; (Opening), 395 

Hull Municipal Telephone Accounts, 872, 
878 

Hype, E. P., and Capy, Е. E.: Deter- 
mination of the Mean Horizontal 
Candle-Power of Incandescent Lamps, 
21 


Turbo- 


I 


Icewsky, Prof. B.: A New Electric Fur- 
nace for Smelting Iron, 777 
Illumination, Some Notes on [Вонг], 876, 


894 
Imperial College of Science, 278 
Incorporated Municipal Electrical Asso- 
ciation, 58, 188, 662, 875, 893, 950, 961 
India: Electrical Engineering in), 788; 
(Electricity Act), 196; (Telegraph Ser- 
a 562; (Wireless Тотар in), 


Inspectors, Qualifications of Factory, 909 

Institution of Civil Engineers: (Officers), 
690: (Premiums and Prizes), 868; (Pro- 
posed New Building), 502, 514 (see 
also Engineering Societies’ index) 

INSTITUTION OF ELECTRICAL ENGINEERS : 
(Ampere, Portrait of), 440; (Annual 
General Meeting), 841, 847; (Col. Cromp- 
ton, Portrait of), 89; (Conversazione), 
788; (Council, Election of), 647, 649, 
756; (Franklin, Bust of), 694; (Journal), 
406, 716, 929; (Kelvin Lectureship), 
393; (Members, Election of), 116, 239, 
515, 417, 434, 468, 554, 588, 667, 755, 
788, 814, 869; (Proposed Purchase 
of Building), 951, 963; (Students’ Din- 
ner), 300; (Students’ Summer Tour), 
594; Locat Secrions: (Birmingham), 
715, 756; (Dublin), 200, 369. 792; 
(Glasgow), 71, 406, 667, 730; (Leeds), 
253, 594: (Manchester), 72, 363; (New- 
castle), 804. 852 (see also Engineering 
Societies’ index) 

Institution of Engineers and Shipbuilders 
іп Scotland, 11, 117, 407 (see also 
Engineering Societies’ Index) 

Instruments, Electrical Measuring [Ерс- 
CUMBE], 99 

Instruments, New Alternate-Current 
[SvMPNER and Recornp], 481, 702 

Insulation of Wires, Cellulose Acetate as, 
194 

Insulators, 200,000-volt Suspension, 872 

Internal Structure of Metals [ROSENHAIN], 
445 

International Conference on Electrical 
Units and Standards, 686, 894 

International Telegraph Conference, 204 

Ireland, Power from Peat in: see Peat, 
and Parliamentary index 

Tron and Steel Institute, 220, 615, 777 

Iron and Steel Mills, Electric Driving in, 
55, 298, 309, 605 
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Iron and Steel Works, The Burbacher- 
Hutte, 13, 42 

Ironclad Switch, A New, 207 

Iron Stampings, The Heat Conductivity 
of [Banrow] 121, 170 

Italian Water-Power Scheme Litigation, 
154 

Italian Water-Power Station, 237 


J 


James, W. H. N.: Fuse Phenomena, 380, 
597, 425 

Jandus Enclosed Flame Arc Lamp, 298, 
299, 5735 | 

Japan Exhibition, 1912. 24 

Japan: (Steam Generating Station in), 
945; (Water-Power Schemes in), 260, 
310. 562 

Johannesburg, The Gas Generating Plant 
at, 877 

Jones, А. D.: Jandus Enclosed Flame 
Lamp (Correspondence) 373 

Junior Institution of Engineers, 373 (see 
also Engineering Societies’ Index) 


K 


КАРР, Prof. G.: Railway Electrification, 
113, 169 

Kearney High-Speed Railway, 929 

Ketvin, Lonp, 24. 298, 575; (American 
Tribute to), 171; (Lectureship), 393; 
(Life and Work of [Тномрзох]), 691, 
983 

KENNELLY, А. E. : A Graphic Method for 
determining the Mean Spherical In- 
tensity of a Lamp, 876, 898 

Kent Collieries Electrical Plant, 601, 684, 
798, 987 

Kettles, Electric, 362, 576 

Kew Bridge, Tramways over, 804 

Kirkratkick, W. D.: Electrical Equip- 
ment of Ships, 317 

Korea, Applications of Electricity in, 364 


L 


LAMBERT, W.: The Pyrometric Installa- 
tion in the Royal Gun Factory, Wool- 
wich, 778 

Lamp Holder, A New, 576 

Lamp Standard, Damage to Electric, 507, 
580, 788 

Law, A. H.: Highspeed Electrical 
Machinery, 541, 545, 595 

Leeds Corporation Electricity Accounts, 
165 


Lift, American Design of Electric, 616 

Lift Controller, A New, 758 

Lifts, Electric [WILKINson], 451 

Lift. Large Electric, 276 

Lighting, An Example of Interior Arc, 
ó14 

Lizhtships, Wireless Communication with, 
112, 3522 

Liquidations, Bankruptcies, &c., 51, 64, 
107, 144, 179, 219, 253, 294, 334, 372, 
419, 456, 533, 572, 608. 644, 679, 714, 
754, 797, 856, 869, 908. 945, 983 

Live Steam Feed-water Heater, Tests on 
а [GoopMAN and MACLACHLAN], 325 

Live Steam Feed Heating [WILKINSON], 
59 (see also page 64) 

Liverpool Corporation Tramways: (Ac- 
counts), 615; (New General Manager). 
910 

Liverpool, Electric Cranes at, 655 

Liverpool Engineering Society, 517 

Locomotives : (Accumulator, for Mines), 
315; (Detroit River Tunnel), 667; (Prus- 
sian State Railway), 895; (Seebach-Wet- 
tingen Railway), 679; (Single-phase v. 
Three-phase), 277 

London, Brighton & South Coast Railway, 
Electrical Equipment for the, 914, 929 

London, Street Lighting in the City of, 
805, 841, 845, 892 

London County Council: (Aldwych-Em- 
bankment, L.C.C. Tramway Subway), 
543, 470, 553, 585; (С.В. Surface-Con- 
tact System), 7, 288, 792. 952; (High- 
ways Committee, Reports of), 187, 574, 


596; (Overhead Trolley Tramways), 
879 (see also Parliamentary); (School- 
room Lighting, Report on, 4; (lest- 
ing Stations in London), 259; (Tram- 
way Accidents), 18, 72; Tramway Ac- 
counts); 462, 465, 959 

London Electricity Supply Statistics, 226 

London Power Bills: see under Parlia- 
mentary Intelligence " 

London Underground Railways, 876 (sce 
also Companies’ Meetings) 

London United Tramways Co., 71. 535, 
554 (see шхо Parliamentary and Com- 
panies' Meetings) 

Lorries, Electrical!y-propelled, 695, 814 

Losses in Pole Shoes due to Armature 
Teeth [Watt and Situ}, 241, 524 

Lowpen, T. H., and Westinghouse Metal 
Filament Lamp, 838 

Lewering Gear, Arc Lamp. 200 

Lucerne-Engelberg, 25,009-volt Overhead 
Transmission, 389 

Lyngby, Poulsen Wireless Telegraphy 
Station at, 469 


M 


MacLacHLAN, D. R.: Tests of a Live 
Nteam Feed-water Heater, 523 

Madagascar, Wireless Telegraphy in, 576 

Magnetic Oscillations in Alternators [ WoR- 
RALLj, 95, 114 

Magneto-1gniters, Sale of. 280 

Mains Explosion on the Westminster Net- 
work, 150 

Manchester Corporation Electricity 
Works: New 6,000-kw. Turbo-Alterna- 
tor, 685, 719, 755; Second Set, 915 

Manchester Electrical Exhibition, The. 8. 
169, 346, 423, 425, 503, (Map) 551, 
(Wiring Rules) 819; 974 

Manchester Municipal School of Techno- 
logy, 690 

Mansspripce С. F.: The Manufacture of 
Electrical Condensers for Telegraphy 
and Telephony, 741, 780 

Marconi Co., Action against, 550 

MARCONI, G. : Transatlantic Wireless Tele- 
graphy, 430 

Marconi’s Wireless Telegraph Co.’s Re- 
port, 665, 715 

Marseilles: Exhibition, 63, 694: Inter- 
national Electrical Congress, 960 

Martis, W. C.: The Electrical Equip- 
ment of the Mauretania, 555 

Marylebone Breach of Contract for Elec- 
tricity Supply in, 204, 255, 762 

Marylebone, Preferential Charging Re- 
fused in, 187 

Mauretania, The Electrical Equipment of 
the [Млнт1їх], 555 | 

Mavon, Н. A.: Electric Propulsion of 
Ships, 407 

Mean Horizontal Candle-power of Incan- 
descent Lamps, Determination of, 21 | 

Mean Spherical Intensity, A Graphic 
Method for Determining the, 876, 898 

Mecca, Electric Lighting at, 526 _ 

Mechanical Engineers, Institution of, 325 

Medicine, Electricity in, 124. 

Mercury Vapour Lamps : (Continuous Cur- 
rent), 19; (Starting Device for). 916 

Mersey Railway Contract, 282, 596 

Merz-Price System of Automatic Protec- 
tion of High-tension Circuits, 765 

Metal Filament Lamps: (Carbon versus), 
223, 233; (Effect on the business of Elec- 
tricity Supply [Haxpcock and DyYxrs], 
579, 581, 647, 657; (Manufacture of), 12, 
445, 588, 738, 820 («ee also Patents In- 
dex); (Metalite), 592; (Metalik), 814. 
909; (Orieco), 208; (Osram), 115. 801, 
805 ; Stearn), 651; (Street Lighting with), 
72, 683, 703, 740, 767, 768. 856; (lanta- 
lum), 113, 298, 363, 852; (Westing- 
house), 12, 838; (Zircon), 445, 588 

Metropolitan Association of Electric Tram- 
way Managers, 526, 652 

Metropolitan District Railway, 814 (хее 
also Parliamentary and Companies 
Meetings) 

Metropolitan Electric Tramways, 371, 596, 
574 (see alxo Parliamentary and Com- 
panies’ Meetings) 
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Metropolitan Railway : (Automatic Signal. 
ling on the), 877; (West Hampstead 
Accident), 30, 70, 185, 205 (see also 
Companies’ Meetings) 

Mexican Teleohone Service, 576 

Middlesbrough Corporation, Bulk Supply 
to the, 362 

Middlesex County Council Tramways, 607 

Midland Railway, Electric Traction cn the, 
580, 875, 885, 913, 921 

Mining, Electricity in, 20, 163, 513 

Mining Exhibition, 507 

Mining Regulations, 
Breach of. 141 

Misoxer Valley, А 1,500-volt Continuous- 
current Railway in the, 39 

Мохсктох, С. C.: The Measurement of 
Wave-lengths in Wireless Telegravhy, 


Prosecution for 


Morcow, В. K., and Monnris, D. К. : Arti- 
ficial Load for Testing Electrical Gene- 
rators. 423, 427, 523 

Mordey-Fricker Prevayment Meter, 714 

y ^uRis, Prof. J. T.: The “G. B." Sur- 
face-Contact Svstem, 7 

Moscow Tramways, 145, 171 

Motherwell Iron and Steel Works, Elec- 
tric Driving at the, 298, 309, 395 

Motor Car Exhibitions: (Agricultural 
Hall), 464; (Berlin), 82; (Olympia), 
515 (see also Automobiles) 

Motor Generators, Large. The Starting of, 
88 


Motor Hire Department of the Birming- 
ham Corporation, 'The, 587 

Municipal Electrical Association : see In- 
corporated М.Е. Association 

Municipal Exhibition, The, 716 

Museum, Science, 909 


N 


NatioNaL PHYSICAL Laporatory: (Ас- 
counts), 909; (Annual Report), 469; (1te- 
port of Committee on Work of the), 339, 
059 («ee also Parliamentary) 

National Electric Light Association, 

. Chicago Convention, 946 
National Telephone Company, 324, 994 ; 
(Dinner), 766; (£10,000 Counterclaim 
against the), 945 

Newcastle-upon-Tyne, New 
Track Work in, 552 

New York: (Traction Companies’ Re- 
ceivership). 65; (Traction Subways in), 
276. 394. 395, 526, 700 

New Zealand Tariff, 171 

Niagara Electric Power, Government Con- 
trol of, 196 

No-voltage Release for A.C. Motors, 
426, 515 

Noisv Operation of Dynamos, 274 

North Metropolitan Electric Power Supply 
Co.’s Accounts, 586, 616 (see also Com- 
panies’ Meetings) 

North Metropolitan Tramways Co. r. 
Leyton Urban District Council, 532 

North-West London Tube, 552, 607, 876 

Northampton Institute, 419; (Electrical 
Engineering Department), 119 

Nottingham Convention of the Incor- 
porated Municipal Electrical Associa- 
tion, 662. 875, 893, 950, 961 


Tramway 


Nottingham Corporation Electricity 
Supply Undertaking, 965 
Nottingham Tramways, 971 
О 
OnirvaRY: (Callender), 445; (Lafont), 


788; (Mouchel), 893: (Thwaite), 755; 
(Webb), 762: (Woodside), 218 
Olympia, Commercial Vehicles at, 515° 
Omnibuses in Philadelphia, Electric, 518 
Ontario, Electric Power in, 552 
Osram Lamps, 115; [Hirst], 801, 805 
Overhead Construction, 11,000-volt, 393 
Overhead Telegraph Wires in London, 187. 
262. 212 
Overhead Telephone Wires, 984 
oe Capacity of Generating Sets, 
D 
Өх ara таро; Electrical Laboratory 
«tT, 
Oxford Tramway Arbitration, 284 (see 
alzo Local Notes) 


INDEX 


Р 
Paddington Borough Street Lighting, 611, 
640 


Pall Mall Surface Box Explosion, 802 

vaser Mill, The Electrical Equipment of 
an American, 621 

Paris: (Electric Light Failure), 124; 
(Electrification of Suburban Lines), 
268; (Fire at a Generating Station), 
178; (Fire at a Telephone Exchange), 
842; (Metropolitan Railway), 20; (Re- 
organisation of Tramways), 219; (Tele- 
phone Service), 970; (Wireless Com- 
munication with Morocco), 71 

Parsons, W. B.: The New York Rapid 
Transit Subway, 394 

Partnerships, Dissolution of, 372, 456, 608, 
197, 869 


Patents Act, American Protest against the 
Hevocation Clause 1р the New British, 
616, 985 

Patents and Designs 
[Gorpon], 195 

Patents, Annual Report, 947 

Patent Ottice Procedure, The New, 3,5 

Patent Scandal, American, 474 

Pearce, S. L.: Steam Turbines, 455 

Peck, J. S. : Protective Devices for High- 
Tension Circuits, 201, 224, 228, 271 

Peat, Electricity from, 503, 541, 574, 
805 (see alxo Parliamentary Index, 
under Dublin) 

Personal, 31. 65. 107, 145, 179, 220, 253, 
292. 334, 372, 419. 455, 533, 573, 608, 
644, 679, 715, 754, 797, 836, 869, 908, 
946, 983 

Petrol-Electric Svstems: (B.T-H. Omni- 
bus), 120; [Frost-SmMirH & STEVENS], 
475; (Hallford Omnibus), 85: [Horrs], 
275; (Railway Cars), 275; (Strang Car), 
670 

Philadelphia, Electric Omnibuses in, 518 

Vhotometer, A New Universal, 446 

Photo-telegraphy, Svstem of, 8 

Phvsical Society, 260 

Plants, The Effect of Electricity upon, 
[ PRIESTLEY], 477 

Points, The Electrical Control of Tram- 
way. 699 

Polyphase Induction Motors for Indus- 
trial Purposes, [SrEvENsoN], 611, 629, 
662 

Poplar Boiler Explosion, 113 

Portable Engine Tests, 524 

К Electric Railway Sub-station, 
6 

Post Office (Telegraphs and Telephones), 
515; (Telephone Transfer), 795; (Under- 
ground Telegraphs), 820 

Postage Rates on Scientific Publications, 
424 

Poulsen System of Wireless Telegraphy 
and Telephony, 469, 576 

PoursEN, V. : On Wireless Telegraphy and 
Telephony, 625 

Powe it, P. H.: The Air-Gap Correction 
Coetlicient, 171 

Preece, Str WirLIAM H.: 
visited, 441° 

PnriEsTLEY, J. H.: The Effect of Elec- 
tricity upon Plants, 477 

Pringle Emergency Tramway Brake, 647, 
655 


Act, The New 


America Re- 


PRINGLE, Mason J. W.: Report оп West 
Hampstead Accident, 185, 205 

Pringle ‘‘Tangential’’ Trolley Wire Sus- 
pension, 46 

Printing Press Controller, A New, 358 

Private Telephone Lines, 432, 586, 841, 
871 

Protective Devices for High-Tension Cir- 
‘cuits [Peck], 201, 224, 228, 271 

Protection of High-Tension Circuits 
(A.E.G. | Patent) 895;  (Merz.Price 
System) 765 

Provisional Orders, Electric Lighting, 25 
(see also Parliamentary) 

Prussian State Railways — (1.000-h.p. 
Single-Phase Locomotive for the) 893; 
(Electric Traction on the) 668, 934 

Public Offices, Whitehall, The Electrical 
Installation at the New, 917 


Pump Motors, Automatic Starting 
Switches for, 837 
Pyrometric Installation in the Royal Gun 


Factory, Woolwich [LAMBERT], (78 


R 

Radio-Telegraphic Convention, 804, 976 

Railway, 1,650-Mile Electric, 468 

Railway Electrification : (Alsace and Lor- 
raine) 869; (Bavaria); [Dawson] 306; 
[КАРР] 113, 169; (Prussia) 668, 934; 
(Sweden) 554 

Railway Goods Warehouses, Electrical 
Power in [HENDERSON], 91, 297, 301 

Rand Central Electric Works, Claim 
Against, 716 

Rat Causes Interruption to Supply, A, 474 

Rating, Tramway, 371, 396, 574, 585, 750, 
891 

Record, J. W.: New Alternate-Current 
Instruments, 481, 702 

Rectifier, An Electrolytic, 947 

ReicHEL, Dr. W.: Single-Phase Traction 
Motors, 919 


Ковіхѕох, I. V.: The Cost of Power 
Production, 117 
Rolling Mills: (Electric Driving of 


[HOOGHWINKEL]) 189; (Electrically- 
Driven Reversing [CRowE}]) 617; (Starter 
for Large Motors for) 891 

Rome, Electric Power Supply in, 884 

Roose, Fitz Roy: The Conduit System 
of Electric Tramway Construction, 171 

RoskNBaIN, W.: The Internal Structure 
of Metals, 445 | 

Rotary Converters: (Self-Synchronising) 
851; (Vertical Shaft) 23, 43; (Voltage 
Regulation [Sront]) 624 

Royal Institution: 549, 700 (see also En- 
gineering Societies’ index) 

Royal Society, 426 - 

Royal Society of Arts, 200 (see also En- 
gineering Societies’ index) 

Rugby Engineering Society (see Engineer- 
ing Societies’ index 

RusskEtLL. S. G. C.: Standardisation of 
: Fuses, 426 


S 


Salt Lake City, New Power Station at, 
192 


Sanding Device, Mallin's, 28 

Scene-Shifting by Electricity, 261 

Schoolrooms, The Lighting of, 4 

ScHWARTZ, Pror. A.: Fuse Phenomena, 
380, 397, 425 

Scottish National Exhibition, Notes on 
the Lighting of the, 683, 701 

лы A New Metallic Mirror for, 


Seebach-Wettingen Railway, Locomotive 
for the, 679 

Sewage Pumping 
797 

SHAW, J.: Electric Driving of Textile 
Factories, 207 

Shetheld, Municipal Exhibition at, 564 

Sheffield Society of Engineers and Metal- 
lurgists. 189 

Ships, Electrical Equipment of [Krrx- 
PATRICK], 317 

Ships, Electric Propulsion of [Mavor], 407 

Shipyards and Engineering Works, Elec- 
ie Power Loads in Some [RoBiNsoN], 

Siemens 
406 

Signalling for Railways, Electric, 45, 128. 
v 926, 608; (Metropolitan Railway) 
1 

Signs, Electric, 434 

Silvertown Electric Car, The, 589 

Simplex Time Element Thermal Cut-Out, 
575 

Single-Phase Distribution System, A New, 
35, 38 

Single-Phase and Three-Phase Locomo- 
tives: A Comparison, 277 

Single-Phase Locomotive, 1.000-h.p., 893 

Single-Phase Railwav Motor, A New 
[ALEXANDERSON]. 279 

Single-Phase Traction, 35, 38 

Sincle-Phase Traction Motors [REICHEL], 
919 


Stations, Automatic, 


Engineering Society, Stafford, 


Slide Rule for Steam Engine Calculations, 


SwirH, P. Frost, AND W. A. STEVENS: 
Petrol-Electric Systems for Heavy Ve- 
hicles, 475 

“мїтн, S. P.: The Losses in Pole Shoes 
due to Armature Teeth, 241, 324 

Smoke Nuisance Prosecutions, 144, 480 

SNELL, J. Е. C. : Cost of Electrical Power 
for Industrial Purposes, 69, 73, 159. 
149, 167, 272. 312 

Snow from Tramway Tracks, The Re- 
moval of, 555 ` 

Snowstorm, Effect of, on Telegraph and 
Telephone Systems, 69 

Southern Power Co., Water-Power Sta- 
tions of the, 195 

Spain (Applications of Electricity in). 279: 
(Water-power in), 869: (Wireless Tele- 
graphy in), 278 (see alzo Local Notes) 

Sparks, J. B.: Economical Pressures for 
Power Transmission by Underground 
Cables, 505 

Standard Performances of Electrical 
Machines [Согрѕснмірт], 149, 155 

Standarisation of Fuses (Correspondence), 
425, 464 

Standardisation [GLazFBROOK |, 524 

Starter for Large Rolling Mill Motor. 

Starting Switches, Automatic Motor, 837 

Steam Turbines [Prarce], 455 

Stearn Metallic Filament Lamp, 651 

Steel Tube Makers, Combination of, 668 

Steel Works, Electric Power in, 605 

SrEINTHAL, W. P.: Comparison of Ger- 
man and English Wiring Rules, 467 

Stepney Electricity Supply Accounts, 815. 
843 


Sterilisation of Water, Electrical, 392 

STEVENSON, ; Polyphase Induction 
Motors for Industrial Purposes, 611, 
629, 662 

STILLWELL, L. B. AND Н. Putnam, Electric 
Haulage of Canal Boats, 627 

Stone, C. W.: Voltage Regulations in 
Rotary Converters, 624 

Stoney, G. G.: (Development of the 
Turbo-generator), 670;  (High-sveed 
Electrical Machinery), 541, 545, 595 

Strang Petrol-Electric Railway Car, 670 

Street Boxes: (Construction of), 270; 
(Repairing), 468 

Street Lighting: (Arc Lamp Pillar for). 
468 ; (Cannon Street, In), 704; (London. 
In [Engineers Report]), 805, 841, 845. 
892; (Metal Filament Lamps for), 72, 
683, 703, 740, 767, 768, 836 

Street Widening, Tramways and, 71 

Submarines, Telephones for, 12 

Stuyvesant Theatre. New York, Electrical 
Equipment of, 196 

Submarine Cable Guarantee, Australian. 


934 
Submarine E.H.T. Cable. A Large, 767 
Subways in Baltimore, Cable, 80 
Subways in New York, Traction, 276, 594. 
595 
Sumpner, Dr. W. E.: New Alternate- 
Current Instruments ,481, 702 
Surface Contact Svstems, The S.P., 239 
Sweden : (Electrification of Railways in), 
554; (Steel-tower Construction in), 269: 
(Telephony in), 170; (Water Power in), 


664 

Switchgear Relays, Alternating Current 
[GARRARD], 761, 769 

Switchgear, Some New Motor, 240 

Switch, A New, 562 

Switzerland : (Electrical Imports into). 
358; (Electricity Supply Statistics). 
768; (Telegraphs and ‘Telephones in), 
664 (see also Local Notes) 


T 


Tantalum Lamps. 113. 298, 563, 852 
l'Avron, C. E. : Electric Power in Docks, 
297, 501 
Telefunken 

graphy, 72 
Telegrams, Code, 612 


System of Wireless Tele- 


GENERAL INDEX (continued), 


Telegraph Traffic, 25, 64, 72, 145, 150, 219, 
253, 261, 294, 333, 372, 419, 455, 462, 
532, 574, 608, 612, 648, 708, 755, 762, 
804. 870, 876, 945, 984 

Telegraphy : (Cables (Tremain]). 501, 519; 


(China), 852: (Convention, Inter- 
national), 574; (Conference, Tele- 
graphists’), 575: (Denmark), 592; 


(Snowstorm, Effect of), 69; (Switzer- 
land), 664; (Venezuela), 975 : 

Telephone Exchanges: (Antwerp), 853; 
(Bradford Trunk), 49; (East Ham [San- 
DELL]), 555 

Telephone and Telegraph Cables [‘TRE- 
МАІХ |, 501, .519 

Telephone Cables. Some Large, 697 

Telephone Designs, Some New, 207 

Telephone Lines, Private, 452, 586, 841, 
871 

Telephony : (Charges), 90, 169. 7^ 
226. 334, 408, 426. 430. 488. 514. 526. 
573, 788, 891; (Denmark), 592; (Hull 
Corporation Accounts), 872, 878; (Lon- 
don-Paris Rate), 480: (Long Distance), 
181: (Manitoba Purchase), 41; (Over- 
head Wires), 984: (Paris), 970; (Police 
Service). 480; (Sweden), 170; (Switzer- 
land), 664 

Territorial Army (see ‘Electrical £nei- 
neers’ Volunteers ") 

Testing Plant, An Electric Car, 654 

Tests on a large Turbo-Alternator, 480 

Textile Factories, Electric Driving in. 
[SHaw], 207 

Textile Trade, Electricity in the (Hirr]. 
151 

Thermal Cut-out, The Simplex Time Ele- 
ment, 575 

Tuomas, E.: The Management of En- 
gineering Workshops, 580. 619 

Тномрзох, Pror. S. P.: The Life and 
Work of Lord Kelvin, 691 

Third Rail, Protected, on West Shore 
Railway, 9 

Three-phase and Single-phase Locomo- 
tives : А Comparison, 277 

Three-phase Electric Traction, 57 

Tin from Scrap Tinned Iron, 532 

Tin Mine, The Electrical Equipment of a 
Cornish, 513 

Tost, A.: A Directive System of Wire- 
less Telegraphy. 348, 507 

Toulon. Electric Lighting Dispute at 8 

Traction, Heavy Electric, in America, 23 

Tramway Returns for 1906.399+. 

Tramway Street Repairs, 424 

Tramways and Light Railways Associa- 
tion (Congress). 406, 833 

Tramways, London County Council, 187: 
(Overhead Trolley), 879 

Tramway Points, The Electrical Control 
of, 699 

Tramway Track Work in Newcastle-upon- 
Tyne, 552 

Transatlantic Wireless Telegraphy [Mar- 
cont], 450 

Transformer Distribution System, The 
Berry, 185, 197 

Transformers for use with Metal Fila- 
ment Lamps, Small, 339, 351, 698, 765 

Transformer Switches, Automatic, 440, 
480, 820 

Transmission by 
Economical Pressures for 
[PARKS], 505 

Transmission Line Construction in Sweden, 
Steel-tower, 269 

Trawlers, Damage to Cables by, 818. 842, 
975, 983 

Такмліх, F.: Telephone and Telegraph 
Cables, 501, 519 

Trolley Wheel with Renewable Centre. 972 

Trolley-wire Suspension, The Pringle 
“Tangential? 46 

Trollhatten Falls Power Station, 664 

Truck, Tramear, A Non-Parallel Axle, 88 

Tungsten, The Supply of, 23 

Tungsten Filaments, Manufacture of, 738 
(see [зо Patents) 

Tunnels of the New York and Long 
Ds Railroad Co., The East River, 
í 


Underground Cables. 
Power 
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Turbo-Generators, The Development of 
Continuous-Current [Pour], 166 

E D Direct-Current [Ноот], 

Turbo-Generator, The 
the |[NronEy], 670 

Turbo-Generators : (Manchester 6,000-kw. 
Nets) 685, 719, 735, 915 


Development of 


U 


Underground Railways, Fires on, 111, 112, 

Underground Telephone Wires in Lon- 
don, 372 

Union Electric Co.'s New Works, 145 

Units and Standards, International Con- 
gress on Electrical, 686, 894 

Urbanora House Installation, 694 

Utica and Syracuse Railway, Transmis- 
an Lines and Third-Rail Equipment 
of, | 


V 


Venezuela, Telegraph Stations in, 975 

Vertical Shaft Rotary Converter, 23, 43 

Victoria, Electrical Association of, 766 

Victorian Railways, 18 

Vienna, Proposed Subways in, 240 

Voltage Regulator, The “Dick” Auto- 
matic, 315 

Vorsry, А. A.: Street Lighting in the 
City of London, 892 


W 


Wakefield Tramways, Assessment of, 730 
WALKER, N. Е Electrice Wiring for 
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Pont, S. de, 988 
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Rhodes, 60 
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Scholz, V., 599 
Scott Electrical Co., 705 
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Siemens & Halske Akt.-Ges, 
465, 705, 749 

Siemens Bros. Dynamo Works, 
60, 246, 285, 555, 565, 825, 
901, $55 

Siemens-Schuckertwerke Ges., 
411, see also Siemens Bros. 
Dynamo Works. 


Simpson, J. F., 823 
Steinacker and Plisnier, 565 
Stone and Migotti, 749 
Strohmenger, A. P., 988 
Sumpner, 335 
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Lamp Co., 825 

Wolfram Lamper 
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Acheson Graphite, Production of, 244 
Accumulators, 101, 669 

Aluminium, 525, 822, 975 

Aluminium, Action of Acids upon, 487 
Aluminium, American Production, 244 
Aluminium Carbide, 209, 669 
Aluminium Carbide Electrodes, 209 
Aluminium Conducting Power, 443 
Alunduin, 57 

Alkali Metals, Discovery of, 159 
Alternating Current for Heating, 25 
Aluminium Nitride, 669 

Aluminium Solder, 747 

Aluminium Soldering, 244 

American Cyanamide Co., 172 


Bleach Liquor, Electrolytic 703 
Boiling Point of Liquids, 746 
Boron Carbide, 244 

Brass Plating, 101 

Bullion Refining, 409 


Calcium Carbide, 209, 787, 975 
Calcium, Electrolytic, 937 

Calcium Nitrate, 172 

Calcium Silicide, 937 

Carbide, 139 

Celluloid, 101 

Centenary of Davy’s Discoveries, 159 
Chlorates, 525 

Chrome Yellow, 57 

Colby-Kjellin Furnace, 172 
Colloidal Metals for Filaments, 52 
Conductivity and Viscosity, 
Continuous Currents for Heating, 25 
Copper Cathodes, 283 

Copper, Electrolytic Refining of, 159, 787 
Cyanamide, 172, 899 


Diamonds, Artificial, 283 
Diaphragus for Electrolvtic Cells, 635 
Dynamo for Electroplating. 283 


Electric Waves, Photographic Impressions 
by Means of, 363 

Electrometallurgy of Rare Metals, 563 

Electrolysis of Pure Mixed Gases, 25 

Electrolysis of Water, 363 

Electrolytic Bleach Liquor, 703 

Etching of Printing Plates, 244 


Ferrosilicon, 975 


Gas Pattery, 844 

Gold Cyanide Solutions, 159 

Gold Plating, 101 

Gold, Electrolytic Refining of, 409 


Heating with Continuous or Alternating 
Currents, 25 

Hydrogen, Industrial Production of, 363 

Hydrolysis. 325 

Hydrocyanic Acid, Synthesis of, 822 


Induction Furnace. 172. 937 
Iron, Electrolvtic Refining of, 957 
Iron Plates, Formation of, 443 
Iron, Rusting of, 325, 787, 975 


Lead, Chrome, 57 

Lead Sulphide, Electrolysis of, 101 
Lead Peroxide Deposit on Carbon, 487 
Lead, White, 57 


Metal Filaments, 525 
Metals, Production of 

Vacuum Arc. 209 
Molybdenum, 525 
Monox, 565 


Reguline, in 


Nickel from Silicate Ores, 654 
Nickel Plating, 101 

Nitrates from Atmosphere, 57 
Nitrogen, Oxidation of, 669 


Oxidation of Atmospheric Nitrogen. 669 
Oxygen by Electrolysis of Water, 487 
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Ozone, Technical Uses of, 746 

Perchlorates, 525 

Perborates, 655 

Percarbonates, 635 

Photographs by Electric Waves, 363 

Planimetric Analvsis of Alloys, 669 

Plating Baths, 101 

Platinuin, Electrolytic Oxidation of, 563 

Porcelain, Ele trical Conduction of, on 
Heating, 487 

Primary Batteries, 441 


Quartz, Furnace for Refining, 899 


Rare Metals, Electrometallurgy of, 563 
Resistances, High, Measurement of, 937 
Rochling-Rodenhauser Furnace, 17 
Rubies, Artificial, 655 
Rusting of Iron, 325 


Silver Peroxide, 669 

Silver Plating, 101 

Silver, Electrolytic Refining of, 409 
Societé de Cuivre, 139 

Société Francaise des Products Azotes, 172 
Sodium, 139 

Spanish Electrochemical Works, 703 

Steel in Electric Furnace, 209 

Steel Works, Electric, 937 


Tanning Hides by Electrolysis, 669 
Thermit Process, Modification of, 487 
Tin Ores, Electric Smelting of, 703 
Tungsten, 525 

Turpentine, Distillation of, 822 
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Water, Electrolysis of, 363 

Water, Purification of, bv Ozone, 746 
Welding of Aluminium, 443 


Zinc, Electric Smelting of, 57, 443 


Ahlin, A., 703 
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25, 2 
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ciety, 822, 975 

Anderson, L., 139 

Arndt. Kent, 25 

Aurbach, Н. S., 101 


Fac- 


Baborovsky, G., 669 


Baezeir, A., 25 
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Fabrik. 57 

Birkeland & Eyde, 970 
British Aluminium Co., 25, 


244. 443. 665 
Bronson, Dr. H. L., 937 
Brown., О. W., 565 


Canadian Zine Co., 1, 283 
Caro & Frank, 172 
Carrol, 25 

Castner Kellner Co., 139 
Chaplin, К. D.. 57 
Classen, A., 101 

Conrad, Dr. W.. 975 
Coulern, M.. 525 
Cowper-Coles, 139 
Creighton. E. E. F., 975 
Crocker, J. R.. 655 
Crookes, Sir William, 285 


Cvanid Gesellschaft (Berlin), 
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Davy, Humphrey. 139 
Denard, M. J., 669 
Desch, C. H., 669 


Ebstein, 443 
Edison, T. A., 283, 443 
Eichoff, 209 


Faraday Society, 525, 669, 746, 
899 
Frank, Dr. A., 899 


(Gin, G., 563 

Girod, 787 

Goldschmidt. Dr. H., 937 
Gruber, M., 747 


Haber, F., 487 
Harrison, Н. C., 139 
Heintz, Dr. K., 844 
Heéroult, 209 
Herreshoff, J. B.. 283 
Horry, W. S., 957 
Huntington, A. K., 669 
Hutton, R. S., 822 


Jones, 25 
Juman, L., 139 
Junger, J. W., 844 


Kern. E. F., 101, 937 


Knox, Dr. T., 325 
Koehler, W., 634 
Konsortium 
ische Industrie, 487 
Kuehne, К. A., 487 
Kuzel, Dr., 525 
Kuzma, B., 669 


Langbein, Pfanhauser, 209 
Lav, Douglas, 139 

Lecoq, E. L., 101 

Lee. H., 25 

Le Gallais Metz & Co.. 937 
Lindsay, 25 

Ludwig Bolle & Co., 899 


Matignon, С.; 209 
Mattonet, F., 703 
Moissan, 283 


Neumann, Bernh, 139 


Norsk, Hvdroelektrisk Kvael- 
stof Co., 57 

North - Western) Cyvanamide 
Co., 172 


Norton Co., 57 
Notodden Electrochemical 


Works, 139. 172 
O'Dowd. L., 746 


Perkin Medal, 285 
Perkin, Dr. F. M., 746 
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Pirani, M. V., 209 
Piltschikoff, N., 669 
Price, E. F., 937 


Rieder, Josef, 363 


Sayers, R. R., 563 
Schaar, Rudolf, 25 
Schleicher, A., 352 
Schiele, J., 101 
Schoop, M. W., 443 
Schuckert & Co.. 563 
Schultz, G.. 352 
Smith, E. W., 8?2 
Snyder, F. T.. 57, 822 
Spencer, H., 209 


Tafel, J., 283 

Taylor, E. R.. 563 
Thiellet, M. C.. 669 
Thorpe, Dr. T. E., 139 
Tilden, Prof.. 975 
Trunkhahn, L., 101 
Tutton, Dr. A. E., 285 


Velev. Dr.. 325 
Viel. E., 525 
Vorth, Т. M., 57 


Walker, S., 635 
Walker, W. H., 975 
Weber. Н. C. P.. 563 
Wedding. Prof., 172 
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Actinium, Active Deposit from, 900 

Alkali Metals, New Spectral Lines, 175; 
Radioactivity of, 787 

Alternating Currents, Small, 821; 
Permeability, 900, 918 

Alternators, Parallel Working of, 919 

Ampere Balance and Unit Current. 821 

Antenna of Wireless Telegraphy, Theory 


and 


of, 488 

Arc, Iron, 919; Oscillatory, 748; Spec- 
trum of Singing, 564 

Atmospheric lonisation, 101, 821 


Cables, Theory of Grading, 748 

Cathode Rays. Duration of Emission of, 
526; Magnetic Field of, 210; Phosphor- 
escence due to, 326 

Clark Cells, Preparation of, 58; E.M.F. 
of, 821 

Colloids, Electric Transport in, 670 

Contact E.M.F. between Mercury and 
Electrolytes, 364 


Death, X-ray Test for, 58, 788, 919 
Demagnetisation by Reversals, 245 


Dielectric Constant, and  Dissolving 
Power, 364; and Rotatory Dispersion, 
173 

Discharge, from Metallic Oxides, 326; 


from Pointed Conductors, 444; Through 
Gases, 410, 444, 487, 525, 564, 598 
Dispersion and the Electron Theory, 24 
Double Refraction in Magnetic Fields, 24 
Dvsprosium, Magnetic Properties of, 788, 
802, 


Electric Oscillations, see Oscillations 

Electric Furnace, 284 

Electric Lines of Force, 636 

Electrodynamics and Mechanics, 976 

Electrolysis, of Hydrochloric Acid, 748; 
in Indigo Reduction, 101 

Electrolytic Detector, 410, 488; Interrup- 
tors, 526 

Electrolytic Iron, Magnetic Properties of, 
525 

Electromagnetic Induction Laws, 656 

Electrometer Binant, 976 

Electromotive Force, of Clark Cell, 821; 
of Prescribed Form, 748 

Electron Theory, of Magnetism, 173; of 
Mass, 245; of Matter, 598; of Optical 
Dispersion, 24; Relation of Mass to 
Energy, 173; Relation to Gravitation, 
748 

Electrons from Metallic Oxides, 326 

Energy, and Mass of Electrons, 173; 
Theory of, 24 

Ether, Sir Oliver Lodge on the, 325; At- 
tack on the, 526; and Gravitation, 748 


Abraham, H., 410 
Abraham & Devaux, 58 
Allen, J. S., 138 
Asteroth, P., 704 
Austin, L. W., 148 


Baumgardt, L., 748 
Becquerel, J., 173, 636 
Pellini & Tosi, 918 
Bloch, L., 24 
Blondin, J., 101 
Bordas, F., 159 
Bosler, J., 598 

Bragg & Madsen, 635 
Branly, E., 488 
Broglie, M. de, 564 
Brown & Stebbins, 636 
Buisson & Fabry, 919 
urrows. С. W., 245 
iurton, C. V., 748 


Callendar & Dalby, 100 
Carhart, Н. N., 563 
Cathiard, A., 138, 284 


Clerc & Minet, 284 

Cohen, B. S., 821 

Cohen, L., 326 

Comstock, D. F., 173 
Corbino, O. M., 173 
Cotton & Mouton, 24 
Crowther, J. A., 488, 976 


Dalby & Callendar, 100 
Deininger, F., 326 
Dember, H., 526 
Devaux & Abraham, 58 
Doglio. P., 526 
Dolezalek, F., 976 
Doumer, E., 748 
Drysdale, C. V., 564 
Duddell, W., 597, 976 
Dufour, A., 210. 284 
Dumoulin, M., 919 


Erfle, H., 24 


Fabry & Buisson, 919 
Féry, C., 788, 821 


ELECTRICAL SCIENCE 


Friction and Electric Current, 24 
Furnace, New Electric, 284 


Gas Engine Temperatures, 100 

Gas from Electrodes of Vacuum Tubes, 58 
Graded Cables, Theory of, 748 
Gravitation, Theory of, 748 


Heusler Alloys, 704 i 

Hydrogen in Allotropic Form, 58 

Н уртоѕсоре, Electric, 669 

Hysteresis in Rotating Fields, 245. See 
also Magnetic Phenomena 


Indigo, Reduction by Electrolysis, 101 

Inductance Formule, for two Parallel 
Wires, 210; for Solenoids, &c., 326; 
Various, 284 

Inductance in an Iron Cylinder, 918 

Insulators, Resistance of, 704 

шар Electrolytic, 526; Mercury, 
97 


Ionisation, Atmospheric, 821; by Bub- 
bling, 24; of Gases by Sparks, 564; 
Measurement of, 670 

Tonisation of Colloids, 670 


Lengths, Measurement of Small. 444 

Light, Dispersion in Space of, 410; Mech- 
anical Equivalent of, 564; Measurement 
of, 188 

Lightning, Colour of, 788 

d by Wireless Telegraphy, 598, 


Magnetic Alloys, 704 

Magnetic Double Refraction, 24 

Magnetic Phenomena, in Dysprosium, 
788; in Heusler Alloys, 704; in Iron, 
245, 525. 635, 900, 918; in Alternating 
Fields, 900, 918; in Rotating Fields, 
245; under Thermal Treatment, 655 

Magnetic Rays, 410 

Magnetic Rotation ir] Sodium Vapour, 284 

Magnetism, Electron Theory of, 173; and 
Specific Heat, 139; Terrestrial, 525 

Magneto-elastic Detector, 488 

Magneto-mechanical Effect, 564 

Mechanics, Electrical Theory of, 976 


epee atmospheric, and its fixation, 

Oscillation Detectors, 410, 488 

Oscillations, from Dynamo, 173; from 
Arcs, 748; from High-tension Sparks, 


748; Slightly Damped, 210, 704; Har- 
monics in Spark-produced, 900 


Pendulums, Electric Driving of, 821 


Permeability, &c., 245, 525, 635, 704, 788. 
900, 918 


Name Index 
Fischer, C., 636 


Glatzel, B., 704 
Gleditsch, 564 
Guillet, A., 444 
Helm, G., 24 
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Kelvin, 704 


Klupathy, E., 210 
Kurz, K., 101 


Larmor, J., 704 
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Ludewig, P., 526 


Galletti, R. C., 748 


Hemsalech, G. A., 900 
Heydweiller, A., 245 
Hirsch & Soddy, 58 


Kennedy & McLennan, 788 


Lehfeldt, R. A., 787 
Lodge, Sir Oliver, 325 


Photo-electric Phenomena, 100, 488, 526, 
656, 669 

Photometry, Automatic, by Radiomicro- 
meter, 788 

Points, Discharge from, 444 | 

Power in Three-phase Circuits, 210 

Positive Electrons, Nature of, 598; in 
Sodium Atom, 284; Spectroscopic Evi- 
dence, 210, 284, 636 з 

Positive Rays, Doppler Effect, 158; Nature 
of, 598; Phosphorescence due to, 326; 
counted by Spinthariscope, 444 


Radioactivity, of Actinium, 900; of Alkali 
Metals, 787; Atmospheric, 101; Nature 
of y-Rays, 656; Heat Developed in 
Thoria, 821; Scattering of B-Rays, 488 

Radium, Colouration of Jewels, loy; and 
Lithium, 564; Rutherford Lecture on, 
210 

Rectifiers, Contact, 748; Flames as, 138, 
284; Vacuum Tubes as, 976 

Resistance, of Insulators, 704; New High, 


Rontgen Rays, Nature of, 656; Test for 
Death, 58, 788, 919; Wave Length, 444; 
Current through Tube, 976 

Royal Society Conversazione, 787; 
Studentship, 976 


Selenium: Decay of Light-effect, 100; 
Pressure-effect, 669; Sensitiveness, 488, 
636 

Sodium Vapour, 
284 

Spark Discharge, Harmonics in, 900; of 
Inductorium, 597; Length and Voltage, 
564; Resistance of, 245 

Specific Heat and Magnetism, 139 

Specific Inductive Capacity, and Dissolv- 
ing Power, 364; and Rotatory Disper- 
sion, 173 


Magnetic Rotation in, 


Spectrum, of Alkali Metals (new lines), 


173; of Singing Arc, 564; Theory of, 
245, 326 

Standard Cells, 58; E.M.F. of Clark, 821 

Telephone, Efficiency, 58; Current for 
Measurements, 821 

Terrestrial Magnetism, 525 

Thoria, Radioactive Heat of, 821 


Uranium, Scattering of B-Rays, 488 


Vacuum Tubes, New Gas in, 58 
Voltameter, 787 
Voltaic Cell Theory, 563 


Wehnelt Interruptors, 526 

Weston Cells, 58 
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918 


Zeeman Effect, 636 
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Manders, H., 748 

Mather & Smith, 821 
Maver & Salles, 670 
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713, 755, 798, 804, 870, 907, 945, 983 


Radio-Telegraphic Convention, 252, 293 

Railway Electrification, 945 
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[PRICE SIXPENCE. 


SUMMARY 


А section dealing with the artificial lighting of 
schoolrooms is included in the report of the Education 
Committee of the London County Council. This has 
been written by Mr. B. Harman, who has conducted 
an experimental enquiry as to the best positions of 
the sources of light, the best methods of distribution, 
and what improvements can be effected by suitable 
shades. (Page 4.) 

THE new Patent Act, passed last session, came into 
foree yesterday, and а revised set of rules of procedure 
by patentees and others has been issued by the Patent 
Office. The chief novelties are the new * Patents of 
Addition," and the procedure for obtaining compulsory 
licences. and revocation of patents in the event of the 
patent not being adequately worked in the United 
Kingdom. Another useful provision is that, after + 
provisional patent has been applied for and. before the 
tune for filing the complete specification is due, an 
inventor may "file a supplementary provisional patent 
for an improvement or modification of his invention, 
with a view to the two provisional patents being sub- 
sequently embodied in one complete specification, for 
which a single fee only is chargeable. For the sake 
ot completeness we outline the entire course of pro- 
cedure for the obtaining of patents, and in the ease 
of other matters with regard to them, as well as the 
rules that apply to the working of the new provisions 
of the Act. (Page 5.) 

PRorkssoR J. T. Morris gave a lecture recently at 
the East London College, in whieh he outlined the 
working of the Griftiths- Bedell surface contact system, 
which is now being laid down for the L.C.C. tramways 
in the Mile End Road, and gave the results of some 
experiments on the magnetic action of the form of 
stud employed. (Page 7.) 

A DEMONSTRATION of a new system of transmission 
of pictures was given in Paris on Saturday by M. P. 
BERIONNEAU. Experiments were carried out over the 
telegraph line from Paris to Marseilles, and wireless 
transmission was also accomplished. The system does 
not involve the use of selenium, but employs a metallic 
relief made from the original photograph, over which 
moves a contact point. In the receiver a moving 
sensitive film is acted on by a ray of light controlled by 
a shutter actuated electromagnetically by the line 
currents. (Page 18.) 

Tue electrical equipment of the ‘‘ West Shore ” Rail- 
way, between Utica and Syracuse, forms а good 
example of the latest American continuous-current 
traction practice. The main points of interest are the 
arrangement of the under-running third rail and the 
60.000-volt transmission line. (Page 9.) 

Mn. J. EnRskiNE-MUnRAY read a Paper recently on 
wireless communication over sea, in which he dealt 
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in а general way with the principles of wireless tele- 
graphy as at present practised, and the relative propor- 
tions in which the various systems are in use. 
(l'age 11.) 

AN interesting patent, the specification of which was 
published on. December 27th, is by the Westinghouse 
Metal Filament Lamp Co., Ltd. This covers a method 
of securing the metallic filaments of electric inean- 
descent lamps, to the leading in conductors, and the 
prineiple relied on is the fact that certain metals have 
the properties of giving out energy when combined 
with oxygen, and when & metallic oxide is mixed with 
these metals and the mass is heated, the reaction will 
continue without further assistance, and the bodies, 
especially metal ones, if introduced into such a mix- 
ture, can be heated to their melting point. (Page 12.) 

Tue electrical equipment of the Burbacher-Hutte, 
which is an example of the utilisation of blast-furnace 
vases in large gas engines for the production of electric 
power for rolling mill driving, is described in an illus- 
trated article. Continuous current is employed, and 
{һе rolling mills are driven by compound-wound 
motors. (Page 13.) 

AN abstract of an illustrated Paper on the design of 
brake gear for electric railway cars, read before the 
American Central Electric Railway Association by Mr. 
Frep. HECKLER, emphasises the importance of adequate 
attention to this item in the design of trucks, pointing 
out the commoner defects, and the ways in which they 
may be avoided. The illustrations show the arrange- 
ments on several American trucks, and analyse the 
merits and demerits of each. (Page 17.) 

A DESCRIPTION is given of some of the forms of the 
Cooper-Hewitt mercury-vapour lamp on the market in 
this country, together with some notes on the working 
of the same. (Page 20.) 

IxvEsTIGATIONS by Е. P. Hype and Е. E. Capy, at 
the United States Bureau of Standards, confirm рге- 
vious conclusions that the method of testing the mean 
horizontal candle power of incandescent lamps by 
rotating the lamp is sufficiently accurate for all prac- 
tical purposes unless the speed of rotation (200 r.p.m.) 
far exceeds that laid down by the British standards. 
When, however, the filament touches the glass at the 
higher speeds, an immediate decrease in candle power 
takes place. (Page 21.) 

Reviews of the following books appear in this 
issue:—'' How to Design а Gas Engine," by Horace 
Allen; “ Hints Regarding the Management and Use of 
X-ray Apparatus,” by Е. Bruce; '' Popular Fallacies,” 
by A. S. E. Ackermann. (Page 22.) 

A summary of heavy traction installations recently 
completed or in progress in America, forms part of a 
recent report of a committee of the American Street 
and Interurban Railway Association. (Page 23.) 

A SHORT article deals with the sources of supply of 
tungsten ores and the methods of preparation of the 
metal. (Page 23.) 

Unper ' Electrical Science,” in the British and 
American Section, is a note on the effect on friction 
of the passage of an electric current across a surface. 
In the Papers abstracted in the Continental Section, 
EnrLE expounds the electron theory of dispersion; 
Brocn studies the iodisution of air by bubbling; COTTON 
and Mouron describe their discovery of magnetic 
double-refraction in nitrobenzene and other aromatic 
compounds; HELM foreshadows the application of 
statistical methods to all collective forms of energy. 
(Page 21.) 

Uxprn '* Electro-Chemistry and Electro-Metallurgy ”’ 
is given an account of some investigations by №. ARNDT 
on the relation between the viscosity and the electrical 
sonduetivity of solutions and fused salts. А method 
due to Н. Ѕснлак for obtaining pure gases or mixtures 
of gases in varying proportions electrolytically is also 


described, and the relative advantages of continuous 
und alternating currents for various kinds of electric 
furnaces are considered. The new works of the British 
Aluminium Co., at Kinlochleven, started operations on 
Christinas Day. (Page 25.) 

THe applications to the Board of Trade for electric 
lighting provisional orders during the session of 1908 
number 27. In connection with Fleetwood and Oulton 
Broad, two applications are made for the same area. 
so that the actual number of orders that may be granted 
is reduced to 25. We give the complete list. (Page 20.) 

AMONG the specifications published this week by the 
Patent Office is one by the Brirtsu THomson-Houston 
Co., relating to signalling on electric railway systems 
in Which the dynamo at the power house is connected 
in a special manner, and the signals are controlled by 
rotary motors. The Westinghouse Metal Filament 
Lamp Co. have a new method of securing the filament 
to the leading-in wires. This patent is given in full on 
page 12. A specification by COWPER CoLEs relates to 
anodes for electric deposition, in which the anodes 
are moveable and can be made to approach 
the cathodes as the anodes are dissolved away. The 
Britisn THomson-Houston Co. and WOODBRIDGE have 
a specification for improvements in switches and switch- 
controlling mechanism for electrical installations. 
J. С. LiNcoLN has а special construction for electric 
motors, so as to obtain great range of speed, and also 
to prevent sparking at high speeds, and also adapts 
the armature to work equally well in either direction of 
rotation. (Page 26.) 

A NEW section of the Accrington tramways has been 
opened. The Acton Couneil are holding an electrical 
exhibition from January 18th to 25th, 19008. The 
claims of the injured in the Bradford tramway acci- 
dent have been settled. The Halifax Corporation have 
entered into a new arrangement with the National 
Telephone Company, which came into force yesterday. 
The Board of Trade have approved of the Hammer- 
smith Council supplying the Franco-British Exhibi- 
tion with electricity, and terms have been arranged 
between the Council and the exhibition company as 
regards payment. The Board of Trade have notified 
the Hanwell District Council, that if it does not take 
up its lighting order in the next twelve months it will 
be revoked. The Haslingden Council are electrifying 
the steam tramway. The Horbury and Wigan electric 
lighting orders have been revoked by the Board of 
Trade. (Pages 27-28.) 

A REPORT comes from Montreal that a syndicate of 
British capitalists is prepared to spend £2,000,000 in 
Canada's electrical development. The London County 
Council requires 500 tons of steel slot rails and about 
190 tons of conductor rails. А loan of £20,000 is being 
taken up from the London County Council by the 
Stepney Borough Council for the purpose of its elec- 
trical undertaking, and amongst other towns requiring 
electrical machinery may be mentioned Wimbledon 
(a 1,000 kw. turbo-alternator, two water-tube boilers 
and switchboard), and Rotherham (tramway rails, &c.). 
A fifth order for a 2,500 kw. Curtis turbine generating 
set has been placed with the British Thomson-Houston 
Co. by the County of London Electric Supply Co.. 
Ltd., and the Treforest Electrical Consumers Co.. Ltd.. 
has ordered a 3,000 kw. turbo-generator running at 
1.500 revs. per minute, from the British Westinghouse 
Electric & Manufacturing Co. A serious position is in- 
dicated in the report of the Sunderland District Elec- 
trie Tramways Co., Ltd., and owing, it is stated, to. 
bad management in the early stages of the undertak- 
ing. the only means of avoiding the appointment of а 
receiver is the issue of £20,000 prior lien debentures. 
The debenture holders have agreed to this course. 
Our Stock and Share List shows a tendency to improve- 
ment of some of the London electric railway shares. 
(Paces 28-32.) 
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ELECTRICAL engineers forni a large proportion of the 
20.000 to 30,000 applicants for patents in Great 
Britain during the year, and we have no hesitation, 
therefore, in giving prominence to the new rules of 
procedure that were put into force at the Patent Office 
vesterday to give effect to the Patents Aet passed in 
the last session of Parliament. Although the chief 
alterations relate to the new facilities for patenting 
additions and modifications of patents already apphed 
for, and to the provisions entitling interested persons to 
claim the revocation of patents or the issue of com- 
pulsory licences in the event of a patent not being 
adequately worked in the United Kingdom, the present 
occasion is а good one for reviewing the whole patent 
procedure now in force. А glance through the article 
which we publish this week will at once create the 
impression that the procedure has been considerably 
complicated in recent years. Formerly it was sufficient 
for the inventor to deposit his specification with the 
necessary forms and fees, and unless the application 
was obviously frivolous, or the grant of the patent 
would be inexpedient for reasons of morality or other 
vood causes, he would be able to obtain a patent in 
the ordinary course. Now, following the example set 
by some other countries, a search is instituted by the 
Patent Office to ascertain whether the invention 
claimed is novel; but this search extends only to pre- 
vious British patents and not to other methods of 
"anticipation," so that the grant of a patent only 
affords a partial reassurance as to the validity of the 
patent. On the other hand, it may put the patentee 
to considerable trouble and expense, for if the Patent 
Ottice is of opinion that the patent has in any way 
been anticipated by a previous опе, a sentence calling 
attention to the fact is added at the end of the complete 
specification when it is published, although the inven- 
tor, it is true, is at first given the opportunity of 
amending his own specification. If, however, he 15 
convinced that his patent would be a sound one as it 
stands, and is not inclined to go to the trouble of 
applying for a '' hearing" by the Comptroller, with 
the possible added expense of appealing to the High 
Court for a reversal of the Comptroller’s decision, he 
has to submit to the patent being ear-marked as we 
have mentioned, which obviously may suggest to his 
business competitors how his own patent may Бе 
evaded. Cases are by no means rare in which the 
inventor, who has applied for this hearing before the 
Comptroller, is successful in having the opinion of the 
examiner put aside, and obtains a clean patent without 
the objectionable added clause. The result is that the 
services of a patent agent, who is experienced in the 
‘tricks and manners ” of the Patent Office, has be- 
come an absolute necessity in cases which in former 
days an intelligent inventor was quite able to tackle 
for himself. In the rules, the possibility of another 
hitch is apparent between the application and grant 
of a patent, but in practice it is one which is of 
infrequent occurrence. After the acceptance of the 
patent has been published, it is open to anybody whose 
interests would be affected to inspect the specification 
and oppose the grant of the patent. It is somewhat 
surprising that more advantage is not taken of this 
facility on the part of rival firms whose interests will 
possibly be affected by the grant of the patent. for 
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opposition at this stage will cost them far less than a 
subsequent application for revocation or the defence 
of an action for infringement. Applications tor revoca- 
tion are rare, however, aud those who would be 
tempted to institute them, as а rule preter to disregard 
the patent and leave the onus on the patentee of bring- 
ing an action for infringement against them subse- 
quently. These actions have always been so costly 
that the comparatively small number that are heard 
is in no way a proof that patents are not frequently 
infringed. Coming now to the new features of the Act, 
the first is the opportunity. given {о an inventor of 
adding improvements to his patent during the period 
of incubation between the deposit of the provisional 
and the complete specifications. The inventor who 1s 
tempted to improve his patent when drafting his com- 
plete specification, and so to risk rendering the patent 
invalid on account of ''disconformity ’’ in order to 
save the eost of taking out а second patent, will do well 
to profit by this new facility. On the other hand, the 
true '*' patent of addition," which may be taken out at 
any time and whose cost is lessened by the remission of 
renewal fees, will probably not be so much in request. 
for it will bear the same date as the original patent of 
which it is a modification or addition, and will in con- 
sequence expire sooner than if the inventor had taken 
an ordinary new patent for the improvement. Coming 
now to the two sections of the new Act for which much 
commercial importance has been prophesied, we will 
first take the case in which revocation of а patent 
may be claimed because the patented article is manu- 


factured mainly or exclusively outside the United 
Kingdom. At any date not less than four years after 


the date of the patent, revocation may be claimed on 
this ground, and although the case шау be costly, as 
the patentee has a right to appeal from the Comp- 
troller's decision, the procedure is fairly simple and 
straightforward. The effect of this part of the Act will 
be good, as it will encourage the foreign patentee to 
start manufacture in this country as soon as possible 
to avoid the danger of losing his British patent. The 
ease of the metallic filament lamp is one in point. It 
will be incumbent on many firms owning the British 
patents for these lamps to start manufacture soon; in 
fact, the tantalum lamp will have to be made in the 
United Kingdom before the end of this year if the 
fundamental patents are to remain valid in this country. 
We may add that the Act is so worded that the case 
of an '* unrecognised '' inventor, who has been unable 
during the first years of the patent to create a demand 
for his invention, is not prejudiced, for in such a case 
the invention would not have been worked outside the 
United Kingdom any more than it is worked inside. 
The new provisions with regard to applications for eom- 
pulsory licences have been welcomed, although they 
are second in importance to the new law with regard 
to revocation of patents worked exclusively outside 
the United Kingdom. * Probably advantage of the com- 
pulsory licence clauses will first be taken in the 
chemical industries. Considered as a whole, the new 
Patent Aet wil] undoubtedly prove beneficial {о the 
industries of this eountry, and the rules which have 
been drafted for procedure under it are reasonable and 
should tend to prevent, so far as is possible, mistakes 
and misinterpretations. 
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Tue illustrated paper cn brake-gear design, of which 
we publish an abstract. shows that the importance of 
this matter in the operation of electric railways is being 
realised in the United States, much as the same ques- 
tion in relation tc trimcars is having attention here. 
The design of trucks for electric traction, in both the 
light and heavy branches, has not yet received ade- 
quate attention from the manufacturers, either in 
respect to power economy, cost of maintenance, or 
convenient arrangement of the necessary gear, in- 
cluding brakes and motors. The patterns now in use 
have been adapted from steam railway practice, and 
whilst satisfactory for comparatively light towed 
vehicles. they are not right for self-propelled cars, carry- 
ing great weight, much of which is not spring sup- 
ported. The remarkable rapidity of rail апа flange 
wear on the London tube railways, and the excessive 
tractive resistance of electric. motor-cars, ecmpared 
with steam railway bogie-cars, show the defects on 
the driving side. The difficulty of arranging brake 
rigging on the usual patterns of tramway trucks, and 
the expense of its maintenance and adjustment, are 
well known, especially to the operating staff on narrow 
gauge lines. Generally speaking, they are regarded 
as inevitable, owing tc the inertia of truck builders and 
the expense of obtaining variations from their standard 
patterns, but a start has been made in two or three 
directions to effect improvements, and the near future 
will bring into the markets trucks which have been 
designed from the teachings of experience. Adequate 
treatment of brake rigging is one of the mest impor- 
tunt items, apd a study of Mr. Heckler's paper will 
direct attention to the essentials as they appear to 
the responsible officer of an important American electric 
railway, 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, JANUARY 2xp. 
Ciril and Mechanical Engineers! Society. 

8 p.m. Meeting at Caxton Hall, Westminster, London, 
when the President, Mr. W. N. Twelvetrees will open 
a discussion on ‘Standard Notation. for Engineering 
Formule.” 

Rontgen Society. 

8.15 p.m. Ordinary General Meeting at 20 Hanover 
Square, London. The Standards Committee will pre- 
sent an interim report. 


TUESDAY, JANUARY ттн, 


Lustitution of Electrical Engineers: Manchester Local. Section, 
7.50 p.m. Meeting at the University. Paper to be read :— 
“ Magnetic Oscillations in Alternators,” by G. W. 


Worrall. 
WEDNESDAY, JANUARY 87H. 


Association of Engineers-in-Charge. 

7.80 p.m. Meeting at St. Bride’s Institute, Fleet Street, 
London. Paper to be read :—‘‘ Electrical Measuring 
Instruments and Some of their Weaknesses,” by 
К. Edgecumbe. 

Junior Institution of Engineers. 

8 p.m. Meeting at the Society of Arts, John Street, 
Adelphi, Lendon. Paper to be read :- “Recent Im- 
oa. in Electric Conduit Traction Construction,” 
у Fitz Roy Reese (L.C.C.. Tramways Reconstruction 
Department). 


THURSDAY, JANUARY 9тн. 
Institution of Electrical. Engineers. 
8 p.m. Ordinary General Meeting at 25 Great George 
Street, Westminster, London. Paper to be read :— 


“Cost of Electrical Power for Industrial Purposes,” 
hy J. F. C. Snell. 


FRIDAY, JANUARY 10тн. 
Electro Harmonic Society. 


8 p.m. Smoking Concert in the King’s Hall, Holborn 
Restaurant. 


LIGHTING SCHOOLROOMS 


N R. BISHOP HARMAN has recently undertaken, for the 
1 VY i London County Council. an inquiry as to the best positions 
and source of light, and what improvements can be made, in 
the lighting of schoolrooms. A large number of tests and ex- 
periments have been made, and the minimum amount of artificial 
illumination permissible has been found to be 10 metre-candles. 
Gas and electricity were the only illuminants used. Most council 
schools are lighted by gas, burned directly as an illuminant at 
the jets of fishtail or bats-wing burners, or used as a source 
of heat to render mantles incandescent. A suitable room was 
first tested. hung with four point of gas with Bray’s No. 4 
burner, with a No. 6 regulator. The effect of this gave a 
steady Пате of high illuminating power. The desk lighting 
was then examined. These burners were then replaced by 
Welsbach “C” burners and mantles and **Calvpso"" shades. 
Although the gas consumed by these burners was no more 
than the Bray No. 4 burner, the desk illumination. was three 
times greater. The three tvpes of burners examined were the 
“C,” Kern, and Simplex; the last is the latest pattern and the 
best; it has the advantage of being 24 inches shorter than the 
Kern. This burner was found to be the best of the gas method 
of illumination, when combined with a 90° shade. Electric 
lighting was found to be the best, handiest, and simplest 
method of illuminating the rooms, and there was а complete 
absence of shadow below the Jamp, and the possibility of more 
efficient reflection. Healthiness and freedom from the consump- 
tion of air and production of fumes, noiselessness, all make the 
electric glow lamp the most perfect means now available for 
school use. Two sorts of opal shades are in use in schools; 
one subtends 110° in the sides, and has a vertical depth of 
54 inches. The other shade has sides subtending at an angle 
of 80°, with a vertical depth of 5 inches. This shade com- 
pletely screens the filament from the teacher's eves, and, in 
Mr. Harman’s opinion, is best for school purposes. He also 
examined the “tantalum ”’ and '*Nernst " lamps, but found the 
latter was not good for schoolroom purposes. The report con- 
tinues :— Ihe. distribution of the lamps should be as follows. 
Each classroom should be considered to be divided into two 
halves—the pupils half and the teacher's half, and left-hand 
lighting must be arranged for as far as possible. There must 
be a clearance of 6 feet 6 inches beneath the pendants, and 
the lamp must come somewhat to the left side and slightly in 
front of the pupil, and the space between the lamps fiom front 
to back of the room must be smaller than the space from side 
to side. Refraction and reflection are much to be recommended 
for school use. The prismatic and holophane globes are the 
best for this purpose. The ''Prismatic"" globe has the cuter 
surface of a glass bowl moulded into a series of prisms running 
round the bowl, and so placed as to throw the light downwards. 
It is extremely effective, especially when a flattened opal shade 
closes the mouth of the how]. Indirect illumination by retlec- 
tion is a favourite method in Germany, and this is done by the 
use of powerful clectric are lamps. hung close to the ceilings 
with metal reflectors below them. The effect is somewhat like 
daylight of modified brilliance, and is most successfully em- 
ployed in workshops and show-rooins, bnt is not a success for 
desk lighting. The system was employed in the new anatomical 
liboratories of Cambridge University, but has had to be super- 
seaded by direct glow lamp illumination. 

The improvement on the uureflected light by the use of 
shades is great, but the results obtained by increasing the depth 
of the shade are most striking. The gain is obtained by 
reflecting the rays that would otherwise be dissipated upon the 
upper part of the walls of the room, and the teacher's eyes are 
screened from the dazzling naked light by the depth of the 
shade, and the general wall illumination does not suffer. The 
only suggestion as to the type of incandescent electric lamp 
which is best for use in schools, is that the lamp should be 
as large as possible, and the filament be twisted in as long a 
loop as is convenient, and with electricity, the points of light 
may be more closely distributed than is the case with gas, as 
there are no noxious fumes given off. With gas the fewest 
possible number of burners should be used, for the more burners 
the worse the atmosphere. 


Electrical Science. In the paragraph under ‘Electrical 
Science," on’ page 1050 of our last issue, describing the new 
current balance at the National Physical Laboratory, the name 
of Prof. Viriamu Jones should have been mentioned amongst 
those to whom the design of the instrument was due. In 
the last fine of the same paragraph, 149928 should have read 
14'99928. 
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NEW PATENT OFFICE PROCEDURE 


HE new Patent Act passed last session, a full 

résumé of which was given in our issue for 
September 19th, came into force yesterday, and the 
Patent Office has issued a set of rules for its applica- 
tion. Although the rules have only been altered in 
some respects, for the sake of completeness we outline 
the whole procedure that is to be followed when patents 
ure applied for ог opposed, when compulsory licences 
are desired, &c. 


APPLICATION FOR A PATENT. 


An inventor desiring to acquire a patent has to 
apply on a form issued for the purpose by the Patent 
Otlice. He ean either apply for '' provisional ’’ pro- 
tection, or he can hand in a '' complete specification '' 
of his invention with his application. In the former 
case the initial fee is £l, and in the latter case £4. 
It he has filed & provisional specification in the first 
instance, he must within six months file а complete 
specifieation with an additional fee of £3, so that it 
costs the same whether he files his complete specifica- 
tion in the first instance or commences with the pro- 
visional only. Both the provisional and complete 
specifications have to be written out in duplicate, and 
the first sheet of the specification is to be a form 
provided for the purpose by the Patent Office. Applica- 
tions may be made by the inventor personally, or 
through an agent, or may be sent through the post, 
and the forms must bear a stamp representing the 
amount of the fee to be paid. . 

lf the Patent Office finds, after examination of the 
complete specification, that it comprises several dis- 
tinct inventions, the inventor will be required to amend 
his application so that it shall include one invention 
only. but the applicant may apply for separate patents 
for the other inventions, and if these patents аге 
granted the controller may give these the date of the 
original application or any later date up to the time 
{һеу are deposited. 

An inventor who has filed a provisional specification, 
and who has extended or moditied his invention before 
he has left his complete specification, may file a second 
provisional specification for the addition with a view 
to the whole being embodied in one complete specifica- 
tion. In this event the patent will bear the date of the 
first application, except so far as questions of validity 
and oppositions are concerned. This is one of the 
additional facilities granted to inventors by the new 
Act. 

At the end of his complete specification the inventor 
must in all cases state in clear and suceinct terms what 
is the invention claimed, and these claims are to be 
separate and distinet from the body of the specifica- 
tion. 

A month's extension of time is allowed beyond the 
six months’ interval between the filing of the pro- 
visional and complete specification, on application on 
the desired. ferm with payment of a supplementary 
fee of £2. 

In cases where drawings accompany specifications, 
certain rules are to be observed, and copies of instruc- 
tious may be had on application at the Patent Office. 


EXAMINATION OF PATENT BY THE PATENT OFFICE. 


After the complete specification has been deposited 
an examination is made to ascertain that the inven- 
tion described in the complete specification is sub- 
stantially the same as that described in the provisional, 
and that it has not been anticipated by other British 
patents published within the previous fifty years. 
[From a date which will be fixed subsequently by the 
Board of Trade, this seareh will also be extended to 
those specifications which, although already deposited, 
have not vet been published.] If, after examina- 


tion, it is considered that there is disconformity 
between the provisional and complete specification, 
or if the patent has been wholly or partly antici- 
pated, the inventor will be informed of the facts and 
will be given the opportunity of renewing his speci- 
fication within two months of the date of this notice. 
Should he not be satistied with the Patent Oftice 
decision with regard to the anticipation, he may apply 
to the Comptroller for ‘‘ a hearing," and an appoint- 
ment will be given him with ten days’ notice. If the 
applicant does not apply for a hearing, or docs not 
keep his appointment, or if the Comptroller after the 
hearing decides against him, the following sentence is 
added at the end of the complete specification after 
the claims: ‘‘ Reference has been directed in pursuance 
of Section 7, sub-section 4, of the Patents and Designs 
Act, 1907, to Specification Number ......... ОСЕ 

The inventor has the right, however, to appeal against 
this decision to the Law Officer of the Crown, which 
he must do on a form with a £3 stamp. He must do 
this within 14 days of the date of the decision, and 
must address the torm to the Chief Clerk, Law Ofticer’s 
Department, Room 549, Royal Courts of Justice, 
London. At least seven days’ notice will be given of 
the hearing of the appeal, and no further evidence may 
be given in addition to that which the inventor gave 
before the Comptroller, unless special permission is 
granted. The Law Officer may award costs against the 
applicant. 

In the case of chemical inventions, the Patent Office 
may require that samples should be deposited, and 
there are specific directions as to the size of the 
bottles, the method of labelling, &c. 

When the complete specification is accepted, a notice 
is published in the Official Journal of the Patent Office, 
and the specification is open to inspection by anyone 
before it is actually printed and published, on the 
payment of a fee of 1s. 


OPPOSITION TO GRANT OF PATENT. 


Any person may, within two months from the date 
of the above notice in the journal, give notice of 
opposition to the grant of the patent on certain grounds 
which are set forth in Seetion 11 of the Act and pub- 
lished in our previous article above referred to. The 
opposer must send in his notice on a form prescribed 
for the purpose, and pay a fee of 10s., and he must 
give the reasons for his opposition on this form, which 
is to be accompanied by an unstamped duplicate copy. 
In certain cases the notice of opposition should be 
followed in 14 days by a statutory declaration in sup- 
port of the same (made in the ordinary course before 
a Justice of the Peace, Commissioner of Oaths, or other 
qualified official), and the opposer must furnish the 
applicant for the patent with copies of such declara- 
tions. The latter may reply with statutory declara- 
tions in support of his case. i 

When all the evidence has been sent in in this 
manner, a date is appointed for the hearing, and either 
party desiring to avail himself of the privilege must. 
notify his intention of attending, on the prescribed 
form, and pay a fee of £1. 


Cost OF AN UNOPPOSED PATENT. 


If there is no opposition to the grant of the patent, 
and everything is in order, the patent is ''sealed '" 
after acceptance, upon payment of a further fee of 
£1, together with applications on the proper form. 

Assuming that there is no opposition to the grant 
of the patent, and that there has been no appeal to 
the Coraptroller or to the Law Officer of the Crown, the 
first cost of a patent, which gives protection for four 
years, is therefore £5. Before the expiry of the four 
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years, the patent may be renewed from year to year 
on payment of fees on a rising scale: £5 for the fifth 
year, £6 for the sixth year, £7 for the seventh year, and 
so on up to 614 for the fourteenth year. Fourteen 
years is the minimum life of a patent in normal 
circumstances. 

It may be mentioned that these fees are the same 
as have been in torce hitherto, although under the 
new Act the Patent Office may subsequently raise them 
at any time. The maximum fees under the Act were 
published in our previous article, but apparently there 
is no likelihood of their being enforced in the near 
future. 

A reminder of the renewal fee being due will be sent 
to the patentee by the Patent Office at least a month 
before the date when it becomes due. The renewal 
fee is to be paid by means of a stamped form duly 
filled in. 


RESTORATION OF A LAPSED PATENT. 


If a patent has become void on account of the 
failure of the patentee to pay his renewal fees, he may 
apply to the Patent Office for the restoration of the 
patent. To do this he has to pay a fee of £20 and 
explain the cireumstanees which led to the omission 
of the payment of the renewal fee. He is to accom- 
pany this with a statutory declaration verifying the 
statements made in his application. If the Patent 
Office entertains the application, an advertisement is 
published in the Official Journal, and it is free to 
anyone to oppose the restoration of the patent. The 
opponent must pay а fee of £l, which is in the form 
of a stamp on a notice stating the reason for his 
opposition. The rules as to evidence and hearings are 
the same as those which apply in the case of opposed 
patents. | | 

In the event of such a patent being restored, persons 
who have availed themselves of the subject matter of 
the patent between the date of the announcement in 
the Journal of the patent being abandoned and the 
restoration of the patent are held free from prosecution 
for infringement or actions for damages, and any such 
person may even make application to the Board of 
Trade for compensation 1n respect of money, time, or 
labour expended in the bond fide belief that the patent 
had become void. 


AMENDMENT OF A PATENT SPECIFICATION. 


If an inventor desires to amend his specification he 
must apply on the prescribed form and pay a fee 
which is £1 10s. if the patent has not yet been sealed 
or £3 after it has been sealed. The application is to 
be sent in to the Patent Office, together with a certified 
copy of the original specification and drawings, with 
the desired alteration marked on in red ink. A small 
fee is also payable ‘or the certification of the copy. 
Particulars of the desired amendment are then adver- 
tised in the Official Journal. Any person desiring to 
oppose the amendment may do so on payment of a 
fee of 10s. and sending in a form in duplicate stating 
the reason of his opposition; the duplicate copy is sent 
to the patentee. А statutory declaration in support of 
his opposition may be sent in also; similar rules hold 
with regard to counter-declaration, &с., as in the саве 
of an opposed patent. If the amendment is agreed to, 
the fact is advertised in the Journal. 

A request to correct a clerical error is not regarded 
as an application for amendment. A special form is 
provided for the purpose, and the fee payable is 5s. 
before the patent has been sealed, or £1 after. 


e 
PATENTS OF ADDITION. 

“ Patents of Addition " are introduced for the first 
tnne in the new Act. By obtaining a Patent of Addi- 
tion instead of an ordinary patent for an improvement 


or modification of an invention which he has previously 
patented, the inventor is relieved of the necessity of 
paying renewal fees on the second patent. He has, 
however, to pay the same fees on depositing the addi- 
tional provisional and complete specification and on the 
sealing of the patent of addition (£5 in all). Applica- 
tion for patents of addition must be made on special 
forms provided for the purpose, and not on the ordinary 
application forms. A disadvantage is that the patent 
of addition expires at the same date as the fundamental 
patent. Modifications or improvements in existing 
patents can, however, be protected by ordinary patents 
as heretofore, in which case, of course, the supplemen- 
tary patent runs for its full life, but the full renewal 
fees are then payable. 


COMPULSORY LICENCES. 


If a patentee does not manufacture his patented 
article to an adequate extent, and supply it on reason- 
able terms, or if, for other reasons specified in the new 
Act, *‘ the reasonable requirements of the public have 
not been satisfied," any person interested may apply 
for a compulsory licence. The application must be 
made on the proper form, upon which the applicant 
must state in detail the circumstances of the case and 
the terms upon which he asks that an order for a 
compulsory licence should be made, and he must send 
in with this another form, stamped with a £1 stamp, 
requesting the Comptroller to place his application 
before the Board of Trade. 16 must also be acconi- 
panied by affidavits or statutory declarations and other 
documents in support of his petition, and copies of all 
of these must also be delivered to the patentee. The 
patentee, in opposing the applieation, has also to put 
in formal declarations and to рау a fee of £l. He 
must serve copies of his declarations on the petitioner, 
who may again reply with another batch of declara- 
tions in reply. The Board of Trade will dismiss the 
petition if no case has been made out; if the Board 
is satisfied that a licence should be granted, it may 
assist the parties to come to terms; or, finally, it 
may refer the petition to the High Court, which may 
fix the terms for the granting of licences or may revoke 
the patent. 


APPLICATION FOR THE REVOCATION OF А PATENT. 

Revocation of a patent may be applied for under 
two different sections of the Act. 

In the one case it is in the event of the applicant 
for the revocation alleging that he himself was the true 
inventor or that the patent was obtained by fraud. 
The fee payable in this case is £2, and the procedure 
is similar to that in the case of opposition to the grant 
of a patent. 

A more interesting reason for demanding revocation 
of a patent, recognised for the first time in this country 
in the new Act, is that the patent is not adequately 
worked in the United Kingdom. If it can be shown 
(after August 28th, 1908), in the case of a patent 
which is four years old, that the patented article is 
manufactured exclusively or mainly outside the United 
Kingdom, this is sufficient ground for revocation, unless 
the patentee can give a satisfactory reason fcr this. 
The patent may be revoked by the Comptroller forth- 
with, or he may make an order that it be revoked at 
the end of a certain time unless manufacture in the 
United Kingdom is proceeded with to an adequate 
extent. 

Applications for revoeation for this cause may be 
made by any person interested, and although the fee 
payable in the first instance is but £2. it will probably 
be a lengthy and costly process. After the usual 
deposit of statutory declarations on both sides, the 
Comptroller may hear the case vira voce, and may 
admit witnesses on both sides. Finally, his decision 
may be appealed against to the High Court. 
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THE С.В. SURFACE CONTACT SYSTEM 


LECTURE was given by Professor J. T. Morris at the 

East London College, University of London, on Thursday, 
December 19th, in which some details of the working of the 
‘G.B. surface contact tramway system were given, with the 
results of the author's investigations into the working of the 
stud. 

Prof. C. Smith, of the same College, who was in the chair, 
made a few opening remarks about the line equipped with this 
system that is being laid along the Mile End Road. 

At the commencement of his lecture, Prof. Morris summarised 
the leading features of the three systems of tramway working. 
The L.C.C. had adopted a surface contact system in the Mile 
End Road mainly because the Underground Railway did not 
leave sufficient depth for their conduit system, and the Borough 
authorities strongly objected to the overhead system. The only 
example of the Griffiths-Bedell or ‘С.В.’ system is now at work 
at Lincoln, wher a short line has been in use for nearly two 
years. 

The method of working of the system is roughly as follows :—- 
A magnetised flexible “skate” is carried under the car. As 
this passes over a stud it is attracted down and makes con- 
iact with the stud, and at the same time the magnetic flux 
«causes a switch-piece or plunger to fly out and make contact 
with the underground live conductor below the stud. This con- 
ductor takes the form of a cable constructed largely of iron, 
and carried on insulators in earthenware pipes. ‘The cable is 
bare, and therefore liable to electric osmosis. This is guarded 
against in the following way :—The insulators are reel-shaped, 
and are threaded on iron spindles. One end of the spindle is 
made to project outside the pipe. The ends of the spindles 
are all connected by hoop-iron, with the result that the osmotic 
action takes place on this instead of on the cable. 

The obiect of the flexible skate is to allow of the studs being 
flush with the road surface. That the skate rises from the stud 
quickly enough to clear the road surface when running at high 
speeds is perhaps doubtful. The skate is made up of a number 
of cast-iron links, threaded on a flexible cable, and supported by 
vertical springs in a slot in one pole of a magnet. It is a little 
over six feet long. Three cores on which the magnetising coils 
are wound connect to the other pole, which is above. The skate 
is magnetised normally by current from the underground con- 
ductor. А battery of about 25 volts is provided, which 18 
charged when the current is large, and which excites the magnets 
when the current is cut off. Switches are provided to open the 
battery circuit when the car is standing. 

The stud is made up of a chilled cast-iron plate on top, from 
which descend two soft iron prongs or cheeks. The plunger 
or switch-piece is hung up by a spiral spring between these 
cheeks. "The spring is made, in the L.C.C. system, of pianoforte 
steel wire, heavily coated with copper and covered with a pre- 
servative compound. It is insulated, the current being carried 
by flexible copper conductors. ‘The chances of its breaking and 
making the stud permanently alive are very small. At Lincoln, 
from August to December, not a single live stud was found. The 
plunger is tipped with a carbon block. One of these was shown 
that had been in use for six months. It showed a slight con- 
cavity, but very little roughness. 

The distance between the studs is 6 ft. as against 9 ft. at 
Lincoln. The shorter distance is necessitated by the fact that 
the cars are required to operate on the conduit system as well 
as on the surface contact. Oniy one skate can be used instead 
of two as at Lincoln, and therefore in order that contact may 
always be made with one stud, the studs must be much closer. 

The theory of the action of the plunger is at first sight not 
quite clear. Professor Morris attacked the problem, and gave 
his own ideas on this point. When the cheeks are magnetised, 
it might be thought that the iron of the plunger would be 
attracted to them, rather than repelled. But it must be remem- 
bered that the plunger is between two N. poles, and is magnetised 
by lines passing vertically downwards, thus forming a S. pole 
at the upper end and a N. pole at the lower end. The S. pole 
is attracted to, and the N. pole repelled by, the two N. poles 
at the ends of the cheeks, with the result that the plunger 
moves out. When the cable is in position there is, of course, 


the additional attraction of the magnetised plunger to the iron — 


of the cable. Professor Morris also looked at the explanation 
from another aspect, going to fundamental principles. If any 
part of a magnetic circuit 18 movable, that part moves into 
such a position as to allow the maximum number of lines to 
flow. The magnetism has to leak round from the stud through 
the air to the upper pole. The area available for leakage 15 
greater with the plunger out than in, especially if the cable is 
in position to make contact with. It has been proved experi- 
mentally that the plunger moves farther with the cable in 


position than without it. In Fig. la curve is given, showing 
the total flux through different parts of the stud, and Fig. 2 
shows roughly the distribution of the flux. The flux density 
near the end of the cheeks is about 4,000. The 0°6 ampere curve 
represents working conditions. 

The construction of the cable is ingenious. A centre of jute 
is surrounded by a ring of copper wires. Then come two layers 
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of galvanised iron wire, and over all is fitted galvanised iron 
tubing in 6-in. lengths. The conductivity of the cable is equal 
to that of a 00 trolley wire. Heavier currents can be carried 
by a cable of the same diameter (l2") by putting in more 
copper and less jute. The iron tubing was not used at Lincoln, 
but the iron wire did not give a sufficiently good contact. 

The joints of the earthenware pipes, which are of an egg-shaped 
section, are very carefully made. Sticky tape and an iron 
sheath, filled inside with pitch, is used. The joint is prac- 
tically water-tight. Any water that may leak in is carried away 
at drainage pipes fitted at intervals. Every alternate piece of 
piping has a stalk projecting upwards, into which the stud 
fits. Two granite blocks which fit round the stud are hollowed 
out below the road surface. The hollow is filled in with pitch, 
thus sealing the stud into the pipe. "The trench in which the 
pipes are laid is 164” deep. 

At points, crossings, and other special work, extra pre- 
cautions have to be taken. 1% is quite evident that if ordinary 
iron rails were used when the skate came over the rail it would 
be attracted and would short-circuit the supply. This is 
guarded against in two ways. Manganese steel rails are em- 
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ployed. This steel, which consists of 88 parts of iron to 12 
parts of manganese, is practically non-magnetic (u=1°4)? Studs 
of a special type are also used at dangerous positions. In 
these studs the upper part is insulated from the lower. The 
two parts are connected through a resistance of 8 ohms, which 
limits the short-circuit current to 60 amps. (The resistances 
are placed three or more together in pits under the roadway.) 
Therefore, should a piece of scrap-iron be picked up by the 
magnets and trail across a rail and short-circuit the supply, uo 
harm is done. 

Every car is fitted with apparatus for detecting a live 
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stud that may be left behind. А steel brush passes over the 
stud after the skate has left it. 1f the stud is alive, current 
is collected by the brush, and either rings a bell or passes 
through a coil in the canopy switch and opens it, thus stopping 
the car. The latter system is to be used, we believe, in Lon- 
don. When the car is stopped in this way. the driver closes 
the canopy switch and drives slowly backwards until the switch 
is opened again. In this way the live stud can be detected. 

Fig. 3 shows the actual forces acting on the plunger. It will 
be observed that the resultant downward force on the plunger 
is considerably greater at the commencement of its movement 
than it is later. "This is as it should be, as the plunger is then 
accelerated more quickly than it would be with a uniform 
force. Prof. Morris concluded by stating his indebtedness to 
Mr. Bedell for information and specimens and to certain 
students of the college for their help in various ways. 

The CHAIRMAN, in inviting discussion, remarked upon the 
greatly increasing traffic in London, and also complimented the 
inventor upon having succeeded in producing a surface contact 
system that was in a fair way to success. 

Mr. Horwrs next spoke, and questioned the efficacy of the 
carbon contact when in continual use. In reply to this, Mr. 
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Bedell produced a block that had been in use for six months. 
He asked other questions that have been already dealt with. 

Mr. MvnPHY asked how this surface contact system compared 
with the overhead and conduit systems as regards cost of 
installation. Не upheld the use of the spring as against 
gravity. The utilisation of gravity necessitates that the moving 
part should have considerable mass, which was unfavourable 
{о quick motion. He also asked what was the loss in the 
magnet winding. He thought it possible that the rubbing of 
ve skate over the studs would have an appreciable braking 
effect. . 

Mr. Farmer asked how the skate was insulated from the саг. 
Several other speakers asked questions. 

Prof. Morris rephed that the surface contact system costs, 
on the average, about 10 per cent. more than the overhead, 
while the conduit system costs close upon double. 

Mr. BrpELL spoke next, and stated that some of the infor- 
mation given that evening was new to him. He said that the 
actual pull between the skate and the stud had been adjusted 
to 3 lb. The adjustment was made by varying the ratio of 
pole face and chain face. The tractive effort required was 
therefore 7 or 8 oz., and quite negligible. The magnet was 
attached to the car body by insulating bolts. 


Manchester Electrical Exhibition. —We are informed that Mr. 
H. Talbot, President of the Municipal Electrical Association, 
has accepted a seat on the Exhibition Committee to represent 
their interests and those of the Nottingham Corporation, who 
are supporting the scheme. 


Electric Lighting Dispute in Toulon.--We understand, from 
the Daily Chronicle special correspondent, that а conflict be- 
tween the Socialist municipality of Toulon and the local electric 
light company threatens to have a serious ending for the city. 
The municipality at the moment owes the company £16,800 for 
the lighting of Toulon. For over a year the council has been 
repeatedly "dunned" by the company. but, for reasons best 
known to itself, has refused to pay. Now, as a result of legal 
proceedings. a bailiff has been placed in possession of the town 
hall. and the plaintiff company has given the mayor and council- 
lors a week in which to find the whole of the debt, failing 
which the electricity will be cut off, and Toulon will find itself 
left in darkness. 
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TRANSMISSION OF PICTURES 


From our Paris Correspondent 


AST Saturday evening a demonstration was given 

by M. Pascal Berjonneau of his new system of 
transmission of pictures before a large audience in the 
hall of the Société des Ingénieurs Civils. After giving 
a full description of the system, the working of which 
is outlined below, experiments were conducted under 
the following conditions. The sending and receiving 
instruments were first connected to a loop formed of 
the State telegraph lines from Paris to Marseilles and 
back, a total distance of 1,726 kilometres, when several 
pietures, ineluding а portrait of M. Simyan, Under- 
Secretary of State for Posts and Telegraphs, were 
successfully sent and received at the rate of one in each 
fifteen minutes. In the second experiment the 
apparatus was disconnected from the line and operated 
by Ducretet wireless telegraph relays. It had been 
hoped that the ‘‘ wireless '' station on the Eiffel Tower 
would have been used, but the authorities were unable 
to grant the necessary permission on account of the 
Lorient-Paris-Casa Blanca experiments of the French 
Navy being in progress. The sending and receiving. 
apparatus had therefore to be placed in the same hall, 
but this in no way detraets from the importance of 
the experiment, in which it is claimed that pictures. 
were transmitted by wireless methods for the first 
time. 

The system of M. Berjonneau differs fundamentally 
from that of Prof. Korn (ELECTRICAL ENGINEERING, 
Vol. П., page 767), in that selenium is not made use 
of, and may be said to present the following advantages. 
of both the Korn system and that of M. Belin (Erkc- 
TRICAL ENGINEERING, Vol. IL, page 845):—Greatly 
reduced size of apparatus and greater robustness of 
mechanism ; the use of the same apparatus for trans- 
mission and receiving; the possibility of working over 
the longest land lines or submarine cables, as the only 
line eurrent is the very small amount required to 
actuate relays; and, finally, the possibility of wireless. 
transmission. Roughly speaking, the  Berjonneau 
transmitter is nothing more than a Morse key actuated 


in а particular manner, sending a series of current | 


impulses which are translated in the proper manner 
by the receiving apparatus. First of all, a copper relief 
similar to the blocks used for printing ‘‘ half-tone ” 
reproductions of photographs is prepared from the 
original which it is desired to transmit. This is made 
in the form of a cylinder, and mounted on a travelling 
revolving drum similar to that of à phonograph, with a. 
feed of 1/6 mum. per revolution. In place of the 
sapphire '' needle " of the phonograph, а suitably 
insulated platinum point is employed, which makes. 
contact with the portions of the cylinder standing in 
relief and causes currents depending in duration on 
their size, but of constant strength, to be sent into the 
line. 

In the receiving apparatus a sensitive film is- 
mounted on a similar cylinder, and а ray of light 
passing through a very small aperture is caused to 
fall on it as it rotates. A diminutive shutter, actuated 
by an electro-magnet, controls the incidence of the 
ray according to the current received, so that light. 
falls on the film only at points corresponding to those 
of high relief on the sending cylinder. On develop- 
ment, therefore, a reproduction of the original photo- 
graph is formed in fine lines 1/6 mm. apart. It will be 
seen that the strength of the current does not enter 
into the question, so that the whole of the working can 
be done by relays either over a telegraph wire or by 
'" wireless °” methods. The main point of importance 
is the accurate synchronism of the cylinders; but we 
have not at present information as to how this is 
obtained. 
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TRANSMISSION LINES AND THIRD RAIL EQUIPMENT OF THE WEST 
SHORE RAILWAY BETWEEN UTICA AND SYRACUSE 


HROUGH the courtesy of the British Thomson-Houston 

Co., Ltd., we are able to give some interesting details of 
the electrification of the West Shore Railroad of the Oneida 
Railway Co. between Utica and Syracuse, which forms a good 
example of the latest American practice in continuous-current 
traction. То give some idea of the conditions to be met, we 
mav mention, before proceeding to a description of technical 
detail, that the service to be handled over the length of 44 
miles.of route is as follows, in addition to the steam freight 
service still maintained over the line :—(1) The fast limited 
cars or trains wil! leave each terminal hourly, and make two 
stops en route. These will complete the journey in 1 hour 
and 28 minutes, the 28 minutes being taken on the local lines 
at each end of the system, the run over the West Shore track 
proper taking only 60 minutes. (2) Local cars or trains with a 
schedule speed of 24 miles per hour, which will complete the 
run in 1 hour and 58 minutes, will also provide an hourly 
service from each terminal, and will make frequent stops at 
every highway if necessary. | 

The general scheme of electrification provides for the genera- 
tion of current at 2,200 volts at Spiers Falls, where it is 
stepped up to 60,000 volts, and transmitted to the sub-stations. 
At the sub-stations, after this pressure is reduced to 3/0 volts, 
it is converted to direct current, and fed to the third rail at 
‘600 volts. 

The transmission line is of special interest, being operated at 
so high a pressure as 60,000 volts, and may be described 
in some detail. The Hudson River Electric Power Co. 15 erect- 
ing a transmission line from Spiers Falls to Clarks’ Mills sub- 
station, the other three sub-stations being supplied with energy 
by the transmission line constructed by the Oneida Railway 
Co. The two transmission lines are radically different in 
details of construction, although they both operate at 60,С00 
volts, and supply three-phase current at a periodicity ot 40 
cycles per second. ‘The Hudson Hiver Power Co.’s transmission 
line, which, when complete, will be in duplicate throughout, 
extends from Spiers Falls to Utica. It is 100 miles in length, 
and passes through Ballston Spa., Amsterdam, Johnstown, St. 
Johnsville, and Little Falls en route. ‘The general shape of 
the towers will be seen in the illustration. ‘They are built of 
galvanised steel angles. Тһе towers are all of the same general 
type, but vary in weight according to the requirements of the 
line, and there are three dinerent arrangements of cross arms 
and insulators. 

The standard towers, used on tangents and in all places where 
the angle of detlection is less than 20 degrees, weigh 4,200 lb. 
each, and have an ultimate breaking strength of 8,000 lb. The 
transposition towers weigh 5,600 lb. each, and are designed 
to stand the same strain as the standard towers; such trans- 
position towers are placed 23 miles apart. The corner towers 
are of а much more substantial construction, weighing 10,000 Ib. 
«ach, and have an ultimate breaking strength of 17,000 lb. 
Such towers are only employed where the angle of deflection is 
greater than 20 degrees. The normal spacing of the towers 
is 590 ft., but the distance is variable, depending largely on 
the contour of the ground, some being placed 750 ft. apart, 
and others not more than 400 ft. apart. The average number 

. of towers per mile is ten. 

The conductors are composed of six copper wires stranded on 
a hempen centre, forming a cable with a capacity equivalent 
to that of a No. 000 solid wire, and having a diameter of half 
an inch. The breaking strain of this cable as shown on test 
is about 6,100 lb. The conductors are spaced so as to allow 
a clearance of 6 ft. between them at any point in the span 
which necessitates the spacing of the insulators always being 
somewhat greater than 6 ft. A ground wire of the same material 
and of the same size 1s strung for the entire length of the line, 
and is grounded at every fourth tower to a galvanised iron 
plate 20 in. x 30 in. The insulators are constructed with four 
petticoats; they stand 155 in. high, and at their greatest dia- 
ineter measure 18 in. Each insulator weighs about 45 lb., and 
when assembled was subjected to a test of 140,000 volts. Both 
the upper and lower cross arms are built up of 3x3xj in. 
angles, and are suitably braced. The upper arm is 11 ft. 9 in. 
in length, and the lower 17 it. 9 in. The foundations are 
built of concrete, and extend to a depth of 5 ft. below surface 
of the ground. The bases of the towers occupy the four corners 
of a 17 ft. square. 

The Oneida Railway Co.'s transmission line is not in duplicate, 
but consists essentially of three conductors, each having the 


capacity of a No. 0 wire; the cables are built up of seven 
strands of hard drawn copper. No form of lightning protec- 
tion is used other than that provided in the sub-stations them- 
selves. The cable is strung from tower to tower with a sag 
of 12 ft. for a span of 480 ft. at 30 degrees Fahrenheit. This 
corresponds to а normal tension of 300 lb. in the cable, and: 
if the spacing of the towers varies, the sag is altered to bring 
this tension up to the constant. The Oneida Co.'s towers assume 
a square lattice structure which is composed ot tour 5x5x р, 
in. angles. The legs of the towers are buried 5 ft. deep in 
re-entorced concrete footings which have a section of 
3 ft. x10 in. In designing these towers, a side wind pressure 
amounting to 1j lb. per linear foot of cable is allowed. This 
figure 1s based on а wind pressure of 50 lb. per linear foot 
on the flat surfaces, and half of that pressure on the round 
surfaces when the cable is covered with a coating of sleet 
equal to its own diameter. A maximum pull of 1,000 lb. per 
cable is allowed on a single cross arm tower, the ties being 
designed to break at this tension. The height of the tower is 
such as to allow a minimum clearance of 10 ft. over buildings 
or wires that may be crossed by the transmission line. At 
those points where the transmission line turns through an angle, 
the towers are provided with a sufficient. number of insulators 
to enable the curvature of the wire at any one insulator being 
kept within an angle of 7j degrees. 


(^ The insulators are of porcelain, and if is of interest to note 


that no rigid specifications were prepared by the railway com- 
pany as to the tests, dimensions and materials which should 
be adhered to in their design. The manufacturer was simply 
asked to construct insulators which they could guarantee to 
operate satisfactorily at 60,000 volts, with the happy result 
that since the line has been erected and tested, no failures have 
been recorded. The insulators are spaced 7 ft. apart at the 
corners of a 7-ft. equilateral triangle, and are mounted on 
malleable iron pins 18 in. in height by means of cement. The 
pins are attached to the cross arms by four $-1п. bolts; and are 
designed to withstand a strain of 2,000 lb. 

There are in all four sub-stations situated at various points 
along the line, equipped with transformers, rotary converters, 
and switchgear, manufactured by the General Electric Co., of 
Schenectady. The equipment of these is, generally speaking, on 
what. has come to be regarded as standard lines, except for the 
high voltage of the inconung lines, which necessitate special care 
being taken to provide the necessary clearance on the high- 
tension side. The transmission lines enter the building under 
weather-proof hoods, and the openings in the wall through 
which the wires pass are 3 ft. in diameter. 

The high-tension room is constructed with the required num- 
ber of compartments isolated from one another by suitable 
barrier walls; those on the outside wall housing the lightning 
arresters and choke coils, and those on the inner wall serving 
as bus-bar compartments and to isolate the oil switches, each leg 
of which occupies a separate compartment. The bus-bar com- 
partments occupy the lower portion of the inner wall and the 
oil switches are situated about 16 ft. above the ground floor 
level; a floor having been built at this height throughout the 
high-tension compartment to provide a ready means of inspect- 
ing the switches and lightning arresters. 

The rotary converters are of 800 kw. capacity. and are 
designed for 40 cycles instead of the more usual 25 cycles. 
Batteries are not used on the traction circuit, but a few cells 


are installed in the sub-stations for auxiliary purposes. 


The most interesting feature of the railway isthe underrunning 
protected third rail, of which a total length of some 105 miles 
has been laid. The form of rail employed is of the bull-head 
underrunning type, and is of the same cross-section as that 
employed on the electrification section of the New York Central 
Railway. 

The weight of the rail is 70 lb. per yard. and it was supplied 
in lengths of 33 ft. In the case of the New York Central rail, a 
special composition was used to secure the highest conductivity 
possible, but in the present instance this was unnecessary owing 
to the traffic conditions, which are not of such а nature as to 
demand so heavy a current. The third rail adopted on the 
West Shore Road is of the Lackawanna Steel Co.'s standard 
composition for track rails of from 70 to 80 lb. ; that is to say. 
they consist of carbon 0°45 to 0°55, phosphorus not over 0°10, 
silicon not over 0°20, and magnesia not over 0°75 to 1:05. A 
rail of this composition and cross section will give an electrical. 
resistance of 00494 ohms per mile, or, in other words, the rail 
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has a conductivity equivalent to a copper cable of 1,023,000 
с.т. cross section. This conductivity is sufficiently large, so 
that no D.C. feeders will be required. 

The general form of protection and the method of attaching 
it to the third rail will be seen in the illustrations; part of 
this protection is in the form of a wooden sheath and part in 
the form of a fibre sheathing. The wooden protection is of 


Fic. 1.—FIBRE SHEATHING. 


long leaf yellow pine in three parts :—teh top and two base 
pieces, which are held together by 35j-in. diamond pointed drive 
screws. The wooden covering is not subjected to any special 
treatment, but is painted before being applied to the rail. 
The fibre sheathing is illustrated in Fig. 1. It is moulded in 
lengths of 434 in., and it takes three sections of this length to 
cover the third rail between brackets. The joints on straight 
track are covered by 2j-in. lap joints, while the joints in the 
wooden protection are butt joints. On those stretches of track 
where the fibre covering is used, the rail joints are protected 
by a fibre covering of wider section, and in this way the bands 
are very effectually protected, and where the wooden protection 
is used it is cut away to accommodate the splice bars, bolts, and 
bonds. The specifications for the fibre sheathing called for an 
insulation test of 5,000 volts before breakdown. The covering 
is sufficiently flexible to permit its being pressed into position. 

The third rail is normally situated between the tracks, but at 
all curves this order is reversed, and the third rail is installed 
alongside the running rail of greater radius. The location of 
the third rail relative to the track will be seen by reference 
to the illustration. This position does not conform with the 
dimensions that have been advised as standards for such work, 
but it was dictated by the fact that both passenger and freight 
cars of practically every type in existence are required to be 
accomodated. The location selected for the third rail will permit 
the passage of all types of cars with the very limited exception of a 
special design of coal car which has low truss rods. At each 
yard a cast-iron tell-tale is provided, which is used to ascertain 
if there is any projection on the train which would interfere 
with the third rail. 

The brackets for supporting the third rail are of tough grey 
cast-iron, and the specifications required that a sample piece of 
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1 sq. in. cross section, cast from the same heat of metal in 
sand moulds, should be capable of sustaining a central load of 
not less than 2,500 lb. on a clear span of 12 in., and that such 
test pieces should deflect 0°15 in. before rupture. 

These brackets are shown in detail in Fig. 2, and it will be 
noticed that they are of the same pattern as that adopted on 
the New York Central electrification. They are located 10 ft. 
apart, or on every fifth tie, long ties having been provided in 
all necessary places along the track, with this exception, that 
at such points as where switches and other special track con- 
struction would involve too much expense in laying new ties 
under a multiplicity of rails; a length of channel iron is bolted 
to the end of the tie, and the bracket is bolted to this channel. 
To insure a standard position of the bracket being adhered to 
throughout the whole construction a template was used for 
drilling the holes in the ties, which was held over the running 
rail and against the tie, while the holes were being marked out. 
Brackets are held to the ties by means of three lag screws 
$ in. in diameter and 4j in. long. | 

The insulators for holding the third rail in the brackets are 
of semi-porcelain. A great deal of consideration was given as 


to what material should be used, as to secure good insulating 
qualities vitrification is necessary, but at the same time a thor- 
oughly vitrified block is necessarily brittle, which makes it 
unsuitable for third rail construction. The necessary combina- 
tion of mechanical strength and electrical insulation has been 
obtained by using a combination of clay and porcelain mixture 
and by subjecting this composition to special methods of drying 
and burning. The insulators were required to pass the follow- 
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ing tests :—(A) They should be immersed in water for 72 hours, 
then removed, and the surface wiped dry, and the resistance of 
the insulator measured from the hook slot to the rail slot, should 
not be less than 10 megohms. When subjected to a precipitation 
of 3 in. of water per minute the resistance measured as before 
shall not be less than 0'2 megohms. (B) A compression test 
with the pressure uniformly distributed should show the insu- 
lator capable of withstanding at least 85,000 lb. without show- 
ing any indication of fracture. (C) For tensile strength all 
insulators should be capable of standing a stress not less than 
1,400 Ib. without showing any indication of íracture. (D) The 
impact test is of special interest. It provides that 2 per cent. 
of each batch of insulators shall be selected and subjected to a 
test consisting of successive blows from a $ lb. weight in the 
form of a spherical steel ball dropped from a height of 50 in. 
The insulators not showing any signs of fracture after 100 such 
blows shall be rated as 100. Other insulators shall be rated 
at the number of blows at which they develop fracture. The 
average of these ratings must not fall below 25 blows. - 

The insulators are held in their respective brackets by a steel 
hook bolt, which passes around the insulator and through a lug 
on the top of the bracket. This will be seen more clearly by 
reference to the illustration. "The third rail is anchored at fre- 
quent intervals. This is accomplished by two wooden insulators 
bolted to the third rail on either side of a porcelain insulator. 
The illustration of this will show that the bolt passes through 
the wooden insulator and the third rail, which effectually pre- 
vents any longitudinal movement of the rail. The wooden insu- 
lators are of the same general shape as the porcelain insulators. 

The third rail approaches or inclines are made of grey cast- 
iron of the same quality as specified for the third rail brackets, 
and they are attached to the third rail by a standard two-bolt splice 
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bar. These inclines are used at all breaks in the third rail, 
and their general form and the special third rail covering used 
in their protection are shown in a comprehensive manner by the 
illustration. The insulators used for their support differ from 
the standard insulators only in that they are slightly shallower 
in order to meet the special requirements. 

The third rail jumpers are used at all breaks in the third rail 
to insure a continuous conductor. They are housed in an iron 
pipe din. in diameter. The cable, before being drawn into the 
iron pipe, is insulated with 3/32 in. rubber, and is enclosed in 
lead. The jumpers are brought up to about 24 in. above the sur- 
face of the ties, and the cables, after emerging from the ducts, 
divide in two twisted arms, commonly known as pigtails, which 
are attached to the third rail by means of solid copper terminals, 
which are bolted and soldered. Great care is exercised to 
protect the terminal at the point where it emerges from the 
duct; it is tapped and painted, and the end of the duct is also 
plugged with oakum to prevent dirt from entering, and to 
avoid any movement of the cable. The third rail joints are 
made in the ordinary manner by means of two-bolt splice bars 
secured in position with bolts ў in. in diameter. 
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The third rail is bonded throughout with 15” ribbon bonds, 
which are soldered to the rail at each side of the upper head 
and have a large contact surface at each joint. They each have 
a capacity of 500.000 c.m. As already stated, where the wooden 
covering is used it is cut away to accommodate the bonds and 
with the fibre covering a special section is used to cover the 
joints. 

The third rail is continuous throughout under normal opera- 
tion, the only sectionalisation being at the feeder points oppo- 
site each sub-station. This arrangement is of the simplest pos- 
sible nature, and permits any section between the sub-stations 


‘equal to that of a 4/0 trolley wire. 


being cut out by means of the switches on the feeder panels 
at the adjacent sub-stations. 

The running rail is bonded throughout with 11 in. bonds with 
compressed terminals which are located under the fish.plates. 
There is only one bond at each joint, but they have a section 
The track is cross-bonded 
at all special work, such as cross-overs and switches. 

There are at present fifteen cars, of the interurban type, in 
operation, each equipped with four 75 h.p. motors, and Sprague- 
General Electric multiple-unit control. The arrangement of the 
underrunning shoe is shown in Fig. 4. 


WIRELESS COMMUNICATION OVER SEA 


JT R. J. ERSKINE-MURRAY read a Paper with the above 
NI title recently before the Institution of Engineers and 
Shipbuilders in Scotland. Although the principal subject 
of the Paper was electrical wireless telegraphy, the introduction 
contained a short survey of marine communications in general, 
including systems of signalling by sound transmitted both 
through air and water and by light. 

A technical description of the apparatus used in any system 
of wireless telegraphy was not attempted, but the author con- 
fined his remarks to its application to nautical purpcses and to 
the general principles which define its scope and the advantages 
and disadvantages of the various systems at present in use. 
In order to indicate the magnitude of the wireless telegraph 
system of communications throughout the world, the following 
data collected from various Government and other reports on 
the subiect were given :— 


Commercial land stations na je .. 195 
Merchant vessels... ee as T .. 170 
Lighthouses, &c. (Government stations) .. 150 
Naval irs:allations ез <a wie .. 670 
Military portable installations ... "T .. 55 
Experimental stati.ns ids - EN .. 310 


These 1,550 stations have been erected by the various com- 
panies in approximately the following proportions :— 


Telefurfen i 41 per cent. 
Marconi... i T s .. 20 7 
De Есгезі hs s be se. 6 j 
Lodge-Muirhead д iu nen OS n 
Fessenden ia its ы wee. DA es 
Other systems ... Ме C i. M » 
Ав regards commercial land stations :— 
Marconi : КР is ; 52 per cent. 
Other systems  ... zs "9 .. 68 5s 
On merchant vessels :-- 
Marconi : ne ET ius .. 56 per cent. 
Other syst.ms  ... EN ds .. 44 s 


The figures, which are more complete than those given in 
the American report abstracted on p. 841 of ELECTRICAL Ew- 
GINEERING, November 28th, were given to show that the adop- 
tion of the Radiotelegraphic Convention by this country was 
& necessary consequence of the refusal of the Marconi Com- 
panies to allow their stations to intercommunicate with those 
of other companies whether on sea or land. The actual pro- 
portions in different regions are, of course, very various. On 
the North Atlantic the Marconi Company has a greater hold 
than elsewhere, though it is very far from having a monopoly, 
even in the British Islands. In South America, the West 
and East Indies, and on the Continent of Europe, excepting 
Italy, the Telefunken, Lodge-Muirhead, and De Forest Com- 
panies practically do all the business. 

The general principles of wireless telegraphy were summed 
up shortly, as follows :—The energy which transmits the signal 


is propagated over the earth's surface as an electric wave 


motion. This wave motion, or alternate current, may be either 
uniform like an ordinary lighting or power current, or it may 
be in the form of damped wave trains, i.e., in short series of 
waves following one another at comparatively long intervals; 
each series or train commencing strongly and dying out after 
comparatively few waves. In the first case a high frequency 
alternate current generator or a vibrating electric arc may be 
used; in the latter, the intermittent spark discharge of а 
condenser. Їп both cases it is necessary that the frequency 
of the current (number of alternations per second) should be 
high in order that the amount of electricity set in motion at 
each wave, and, therefore, the actual dimensions of the appara- 


tus, may not be too large. This will be appreciated when it is 
recollected that a small quantity of electricity, or any material, 
when moving very rapidly, may transmit a large amount of 
energy. (A high specd de Laval steam turbine is a good 
mechanical instance of this.) A high frequency is thus advan- 
tageous from an engineering point of view, though it is not 
absolutely necessary. 

The receiving apparatus must, therefore, be capable of de- 
tecting and indicating currents whose frequencies are greater 
than 100,000 per se ond. There are now scores, possibly hun- 
dreds, of ways in which this may be done. These may be 
classed as follows :—(a) Imperfect electrical contacts, or co- 
herers, whose resistance is changed by the action of the received 
current; (b) Electrolytic detectors, which indicate the received 
currents by an alteration in polarisation; (c) Thermometric 
detectors which indicate the current through the effects of the 
change of temperature it causes; (d) Magnetic detectors in 
which the magnetic state of a piece of magnetised iron is 
altered by the current; (e) Electromagnetic detectors on the 
current balance, or electro-dynamometer principle; (/) Valves 
or rectifiers which, owing to their property of permitting cur- 
rent to pass more easily in one direction than in the other, 
produce a more or less unidirectional and, therefore, measurable 
current directly from the alternating current received; (g) A 
miscellaneous class whose methods of action have not yet been 
explained. 

The best known forms of coherer are (1) the Marconi, con- 
sisting of а glass tube of about 5 millimetres bore, in which are 
two silver plugs about 0°5 millimetre apart, between which a 
small quantity of very fine nickel filings are placed. The gap 
is usually V-shaped to admit of regulation bv merely turning 
the tube as the filings only occupy about one-third of the space 
and are, therefore, more or less crowded together according 
as the wide or narrow end of the V is uppermost. (2) The 
Lodge-Muirhead, which consists of а razor-edged steel wheel 
about the diameter of a threepenny bit whose edge dips into 
mercury covered with oil, and which is kept revolving by clock- 
work. The Marconi coherer, which, by the way, is a modified 
form of Branly tube and is also used by the Telefunken 
Company, requires to be decohered by tapping or shaking. it 
after it has recorded & signal, as it would otherwise remain 
cohered. "This, though apparently a disadvantage, is in reality 
the essence of its success, for it is owing to this that № was 
first possible to maintain the effect of the passage of the high 
frequency current long enough to obtain from it a permanent 
record of the Morse tape by means of ordinary telegraph in- 
struments. Тһе Lodge-Muirhead coherer is decohered after a 
small fraction of a second by the movement of the wheel. 

The other detectors most in use are Marconi's magnetic 
detector and the electrolytic or barretter invented by Fessen- 
den. Magnetic detectors are based on the fact that a high 
frequency current, even if of very short duration, may produce 
considerable changes in the magnetism of a fine magnetised 
iron wire. In Marconi's form an endless band of fine iron 
wires is kept travelling round two pullevs. Surrounding one 
of the straight pieces between the pulleys is a small glass tube 
on which are wound two coils of fine insulated wire. One 
of these is connected to the aerial and earth wires, and the 
other to a telephone receiver. Two permanent magnets are 
placed so that their lines of force include part of the travelling 
iron band in their circuit. The motion of the hand draws 
the lines to one side through the retentiveness of the iron for 
magnetism. The high frequency current in the aerial wire, on 
passing through the small coil round the iron band, suddenly 
demagnetises it, or rather releases the lines of force. These 
spring back into a position at right angles to the band, and in 
so doing cut the coil connected to the telephone, induce a 
current in it, and thus produce an audible click in the instru- 
ment. The motion of the band soon draws the lines aside 
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again and renders the apparatus ready to indicate a new signal. 
The Morse ''dash"' is, of course, represented, as in all systems 
of wireless telegraphy, by a close succession of dots. 

The electrolytic receiver, or barretter, depends on the fact 
that if a constant voltage be applied between electrodes dipping 


into an electrolyte, one of which is of very small area, the - 


current is, under certain conditions, unstable, and the sudden 
superposition of a high frequency current causes a sudden and 
considerable increase in the constant current. The action is 
not yet properly understood, though many theories have been 
stated. <A telephone is generally used in connection with this 
detector which is one of the most sensitive of all. 

It is noticeable that in the above list of detectors of high 
frequency currents there are very few, if any, which give 
directly an audible or visible indication of the signal. In 
practically every case it is thus necessary to have some 
auxiliary instrument to indicate to the operator that the 
detector has reacted. In some cases a telephone, syphon 
recorder, or Morse inker, may be used at will, in others the 
telephone is the only auxiliary suitable, and it is, therefore, 
not possible to obtain a permanent record of a message. 

The waves are propagated outward from the transmitting 
station, either equally in all directions or with a maximum 
in one direction according as the aerial wire is vertical or in- 
clined. In the latter case the strongest transmission is in the 
direction of the lower end of the wire. This method is used 
at Clifden and Glace Bay, Marconi's transatlantic stations, and 
at Knockroe, the Poulsen transatlantic station now building. 

The lines of electric force are in general attached to the 
ground and follow it, as they do a wire in ordinary linear 
conduction. 'The resistance and dielectric constant of the 
ground are important factors in determining the distance to 
which it is possible to signal with any given transmitter and 
receiver. In general the dielectric constant is the more im- 
portant of the two, and the chief reason why it is more easy 
to transmit signals over water than land is that the dielectric 
constant of water is 80, while for dry sand or rock it is only 
about 5. Thus it is possible to transmit signals very much 
further over water with а given power than over land. "The 
actual ratio of the distances is now calculable approximately 
in cases where the natures of the soil and subsoil are known. 

It is now easy to determine with considerable accuracy, 

in fact within a few degrees, the direction from which a mes- 
sage is coming—a discovery which may in the near future 
become a great aid to navigation, since any two land stations 
within range of a ship will be able, by making simultaneous 
observations, to give their bearings, and thus to fix the actual 
position of the vessel. In these days of ever-increasing speeds 
it is becoming more and more essential that the shipmaster 
should be warned, when still à considerable distance away, of 
his approach to land. This has been done for some years 
by wireless telegraphy, but it is only recently that it has 
become possible to add to the warning а statement of the 
actual position of the ship at the time of sending. 
The speed of transmission at moderate distances, and the 
reliability of a wireless connection, are now both as good as 
the same qualities in an ordinary land wire. А preof is given 
by the abolition of the Post Office wire from Hunstanton to 
Skegness. since wireless stations have been erected, and the 
fact that a speed of 90 words per minute has been attained 
between these stations. 'The means of preventing interferences 
between neighbouring stations have been developed to such 
good effect in the last few years that it is now possible, as 
experience shows, to construct apparatus which will respond 
only to waves which do not differ by more than about 4 per cent. 
from the proper wave length for the station. Ап even greater 
sharpness in tuning has indeed been claimed by various 
workers, and may very probably have been obtained. A margin 
of 4 per cent. is, however, sufficient to render possible the 
efficient working of a very large number of stations in а com- 
paratively small area without interference. The actual wave 
lengths to be used by ships and shore stations have been fixed 
in some countries; and in all which are parties to the Inter- 
national Convention, the wave lengths from 600 to 1,600 metres 
are reserved for naval purposes; wave lengths below 600 metres 
being available for short distance stations, and those above 
1.600.metres for long range stations. The usual wave length 
for short distance stations (1.e., under 100 miles range) is about 
400 metres. The German long distance station at Nauen uses 
wave lengths of 2.000 metres; Poldhu (Marconi) of about 2,500 
metres, and Clifden of about 4,500 metres. 


The Paper concluded with a short reference to the progress 
of wireless telephony in the American navy, and a table of 
wireless telegraph stations in the United Kingdom, similar to 
that given in ELECTRICAL ENGINEERING, November 28th, page 
841, was given in an appendix. 


THE WESTINGHOUSE METAL FILAMENT LAMP 
PATENT 


A PATENT of considerable interest, published last 
Friday by the Patent Office, is No. 18,923 of 1907, 
taken out by the Westinghouse Metal Filament Lamp 
Co., Ltd. 


The invention relates to improvements in the methods of 
securing metallic filaments of incandescent electric lamps to their 
leading-in conductors by the use of a metal alloy serving as 
solider, produced at the junctions of the filaments with the 
leading-in. conductors, and also myvyolves а novel process tor 
producing the same. 

By this method the filament is durably fastened in intimate 
contact with the leading-in conductor. 

The process is based upon the fact that certain metals, such 
as aluminium, magnesium, calcium, cerium, and the like, have 
the characteristic property of giving out energy when combined 
with oxygen, for which they possess a great абу. 

When, therefore, a metallic oxide is mixed with aluminium, 
magnesium, or other simular metal, and the mass is heated at 
one point, the reaction is initiated and will then continue with- 
out further assistance. Inasmuch as the reaction gives out 
considerable heat, bodies, especially metallic ones if introduced 
into such a mixture, can be highly heated. and under. proper 
conditions can even be brought to their melting point. 

The invention is carried out in the following manner :— 

The ends of the leading-in conductors are provided with hooks 
or loops, or other suitable means for receiving the filaments, and 
the filaments are thrust into or secured to these. A mixture is 
prepared of metal oxides, preferably of such metals as are to 
һе fused together, and to these oxides, aluminium or magnesium, 
calcium, cerium, &c., is added, as nearly as practicable in equi- 
molecular proportions, with a suitable liquid. or. flux, and the 
connecting points are covered with this mixture, carefully dried 
and heated to initiate the reaction; this can be effected by 
means of the electric current or with the help of any other 
heating source. 

The liquid or flux emploved should be such as will not exer- 
cise an injurious effect upon the material, thus, for example, with 
calcium instead of water, alcohol, or some other organic com- 
pound should be used, and on the other hand with aluminium, 
a solution of mercuric chloride or some other suitable salt of 
mercury may be used, 

The reaction which takes place proceeds in the well-known 
manner, and by reason of its positive or exotlfrmic nature, 
causes the bodies to be combined to fuse together into an alloy 
which constitutes a reliable contact. In the course of the re- 
action, oxide of aluminium, magnesium, &c., is also produced, 
which forms a film on the outside of the ioint. This does not 
in any wavy affect the conductivity of the joint, and may easily 
be removed if desired by dipping into hydrochloric acid. 


The claims are: 


1. A durable conducting connection between the metallic fila- 
ments of incandescent electric lamps and the leading-in conduc- 
tors consisting of a metallic alloy produced at the point of 
connection. 

2. A process for producing a durable conducting connection 
between the filaments and the leading-in conductors of incan- 
descent electric lamps consisting in covering the junction of 
the filament and leading-in conductor with a mixture of one or 
more metallic oxides and metals which combine with oxygen 
with evolution of heat, with or without the addition of a suit- 
able liquid or flux, then drying, and finally heating the same for 
the purpose of initiating the reaction. 

4. A process for producing a durable conducting connection be- 
tween the filaments and the leading-in conductors of incandescent 
electric lamps in which the oxides of those metals of which the 
filament and the leading-in conductors consist are mixed with 
aluminium, or magnesium, caleium, cerium, or the like, prefer- 
ably in equi-molecular proportions, and applied to the joint, 
being: afterwards heated to initiate the reaction. 


Wireless Telegraphy.—It is announced that a complete wire- 
less telegraph service will be installed during January between 
Marseilles and Algiers. 


Telephones for Submarines.—A telgram from Cherbourg to the 
Eclair (Paris) states that as the result of experiments carried 
out in the first Channel flotilla with a view to providing sub- 
marines with buoys fitted with telephonic apparatus in order 
to enable the crews to communicate with the surface in case of 
accident, the Minister of Marine, after hearing the evidence of 
the Technical Committee, has ordered the adoption of metallic 
fleats of great buoyancy. and capable of withstanding the pres- 
sure of water at a denth of fifty metres. These floats have 
been experimented with at Cherbourg on the submersible boat 
Aigrette, and when practicable they will be fitted to all vessels 
in commission or in the dockyards as speedily as possible. 
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THE ELECTRICAL EQUIPMENT OF THE BURBACHER-HUTTE IRON 


AND 


HE introduction of the large gas-engine for the 
utilisation of blast-furnace gases has, especially 
in Germany, given a great impetus by the cheapening 
electric 


of power production to the application ot 


STEEL WORKS 


furnace gas-engines of the Deutz type, to each of which 
is direct coupled a continuous-current dynamo. The 
output of each set is 1,740 amperes at 240 volts, or 
about 420 kw., and they run at a speed of 140 r.p.m. 


Fig 1.—OLpDER GAS-DRIVEN GENERATING 


driving in iron and steel works. An intercsting 
example of an equipment of this nature is found in 
that of the Burbacher-Hütte, of which, through the 


It 


Рр. 
МТИ“ УА gi ee 


STATION, 


The current from these machines is taken through 
cables placed under the engine-room floor to а four- 
panel switchboard not shown in the illustrations. 
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Fic. 2.—NEw GENERATING PLANT. 


On account of the extensions in the adoption of elec- 
trical driving in the Burbacher Steel Works during 
1906, it became necessary to provide further generating 
plant, and acvordingly an entirely new power house 

L 


courtesy of the Siemens-Schuckert Company, we are 
able to give some illustrations. 

In Fig. 1 is shown a view of the interior of the 
older power station, in which are installed three blast- 
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was built of anple size for dealing with present and by the Siemens-Schuckert Co, An illustration of the 
future extensions. The new station was, first of all, set is given in Fig. 2. The dynamo is a two-commuta- 
set to work with a single generating set, consisting of tor three-wire machine, following à practice more 
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! 
L 
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Fic. 5.--Мотов ғов RorriNG Мил. 
a continuous-current dynamo directly coupled {о а common on the Continent than in this country. It is 


designed for 2 x 240 volts and 2 x 2,045 amperes, or 
980 kw., and runs at 100 r.p.m., which is about the 
usual speed of gas engines of this size and type. 

In order to further increase the output of this station 
a set: was ordered, to be driven by a steam turbine 
of the ‘Augsburg-Nurnburg Co.'s manufacture, with 
aecapacity of 1,250 h.p., and running at 1,550 r.p.m. 
The eleetrieal part of this set, which by this time ts 
probably running, consists of two Siemens-Schuckert 
venerators each for an output cf 420 kw., coupled in 
tandem. These generators, like that of the large gas- 
driven set, are two-commutator machines for 2 x 240 
volts. By means of this arrangement it is possible to 
supplement to same circuits as: supplied by the old 
240-volt :station;zand to also take advantage of the 
increased economy: of the higher voltage between the 
outers. ; 

The Burbacher-H ütte was one of the first iron. and 
steel works where electrical driving ot rolling mills was 
adopted. As an example of the electrically-equipped 
mill may be mentioned a set of fine rolls driven. by 
the 6-pole continuous-current 'compound-wound motor, 
shown in Fig. 3. This motor has a continuous rating of 
410 h.p., but ean exert 800 h.p. for short periods to 
Fic. 4 CONTROLLERS FOR MOTORS OF LIVE RoLLs AND OY ELCURIG the sudden demands lor pures often made 

| TRAVERSING TABLE. by the conditions of rolling-mill work. The cyele of 
operations of this particular mill requires a certain 

amount of speed variation of the rolls. This is effected 
entirely by regulation of the current in the shunt 


large tandem gas engine by the Augsburg-Nurnburg 


© 


Co., also running on blast-furnace Vis. The electrical 
portion ot plant, as In. the older station, was supplied 
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Fic. 5.—Live Routs AND TRAVERSING TABLE. 


Fic. 6.—ELECTRIC LOCOMOTIVE ror TRANSPORT OF СОКЕ, 
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winding by means of a rheostat of sufficient size to 
regulate the speed between the limits of 230 and 800 
r.p.m. The motor is coupled directly to the high-speed 


series of finishing rolls through a leather belt flexible 
The slower-running 


coupling of the Zodel-Voith type. 


Fic. 7. 


roughing rolls are rope driven from the shaft of the 
finishing rolls by seven 47-mm. ropes of square sec- 
tion. Both the pulleys on which these ropes run are 
specially heavily built in order to give plenty of fly- 
wheel effect to assist in dealing with the sudden over- 
loads to which both trains of rolls are liable. The 


. Ammeter, 
. Overload Circuit Breaker. 
. Fuse. 
. Main Switch. 
. Voltmeter. 
. Rolling Mill Motor. 
sR. Shunt Regulator. 
', Starter. 


Fic. 8.—D1aGRAM OF CONNECTIONS. 


pulley on the roughing rolls shaft is therefore 35 tons 
in weight, and has a diameter of 6'5 metres, whereas 
the smaller pulley, which is 2°6 metres in diameter, 
weighs 7°5 tons. For a satisfactory utilisation of the 
fly-wheel effect if is necessary that the speed-running 
light load be higher than when heavily loaded, and for 


PUNCHING AND SHEARING 


this reason: the compound winding of the motor is 
proportioned so that when running light the speed 
is about 10 per cent. higher than at full load. 

A starter with oil-immersed resistances is employed, 
the contacts of which are fitted with a special blow-out 


MACHINE AND ELECTRIC CRANE. 


arrangement. Тһе conditions at starting are, of course, 
much more severe than in most classes of work, owing 
to the large masses to be accelerated, so that the 
starting gear has to be of very substantial proportions 
in order te carry the full load current for a considerable 
number of minutes. The starter is also designed to 
be capable of being used at frequent intervals without 
overheating. The arrangement of connections of the 
motor switch gear is shown in Fig. 8. A circuit 
breaker with overload release is included in one pole 
of the armature circuit to protect the motor from 
excessive overloads. Electrically-driven shears between 
the roughing and finishing rolls cut off the material 
into convenient lengths. Тһе mill is capable of dealing 
with billets from 80 to 200 kilogrammes in weight and 
130 mm. x 130 mm. section, and is employed to 
produce round or square bars from 8 mm. to 45 mm. 
diameter, strip up to 60 mm. in width, and various 
other profiles such as angle-iron, tee-iron, and channel- 
iron in the smaller sizes, in quantities from 20 to 50 
tons per 12-hour shift. Enclosed reversing series 
wound motors are used to drive the various trains of 
live rolls and traversing tables, on account of the high- 
starting torque required. Опе of these is shown in 
Fig. 5. Тһе motors are controlled from а raised plat- 
form having a full view of the work. Some of the 
controllers are shown in Fig. 4. 

Coke for the blast furnaces is brought by an electric 
locomotive from the coke ovens. This locomotive, 
which is illustrated in Fig. 6, is driven by two con- 
tinuous-current motors, giving together 25 b.h.p., and 
is fed at 220 volts by an overhead line through a 
pantagraph collector. Тһе gauge of the line is 
630 mm., and its length is about 1:8 kilometres. A 
considerable number of these locomotives are in use 
for the transport of ore, coal, and other materials. 
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Further applications of electrical driving are shown 
in Fig. 7, which illustrates a shearing and punching 
machine in the open air, driven by a 20-b.h.p. 220-volt 
compound-wound motor, and served by a travelling 


electric crane. The total number of motors installed 
in the works is 290, giving, in the aggregate, 2,550 h.p. 
For the lighting, over 4,000 incandescent lamps, and 


900 are lamps are employed. 


BRAKE GEAR DESIGN 


A PAPER by Mr. F. Heckler was read recently before the 
A American Central Electric Railway Association dealing 
with some mechanical points in the design of brake gear for 
electric railway and tramway cars, and considering more par- 
ticularly brakes worked by compressed air. An abstract of the 
Paper is given in the Street Railway Journal (New York). 


Ита. ДЬ. 
"Truck and Brake Design. Merits: 1. Inside hung brake shoes. 2. Equal- 


ised brake leverage system, so that unequal shoe clearance will not throw , 


all the pressure on one pair of wheels. 3. Radius bar connection to live 
truck levers. Besides'its use on curves the radius bar construction elimin- 
ates the great deflection of weak brake beams, due to the truck levers 
aciing at their centre. 

Demerits: 1. High truck leverage ratio. The total ratio is 7.22 to 1, 
and necessitates a large movement of the live truck levers in petting the 
brake shoes, with consequent danger of fouling something The multipli- 
cation can readily be made in the car-body levers where there is greater 
clearance room. The total truck lever ratio should not exceed 6 to 1. 
2. Angle of live truck levers almost vertical in release position.—If lever 
is too near vertical in release position, it assumes a bad angle when brake 
shoes are set up against wheels. 3. Available movement of radius bar 
too limited. 4. Brake shoes hung slightly too far below the centre of 
wheels.— This will increase in proportion to the load. 5. Dead lever 
dimensions not of the same proportion as those of the live truck levers.— 
One pound applied at the middle of radius bar gives 3.53 pounds pressure 
at the live lever brake shoes, and 3.69 pounds at the dead lever shoes. 
This results in unequal shoe wear, and also makes it impossible to use the 
best percentage of brakifig power on both pairs of wheels. 


The brake is usually looked upon as a safety device only, 
and it is because of the prevalence of this idea that the installa- 
tion and maintenance does not receive the consideration it 
merits. 'There is no part of the railway equipment that will 
give greater material returns than the brake when properly 
installed. operated, and maintained. Its importance would be 


Truck and Brake Design. Merits: 1. Inside hung brake shocs. 2. Equal- 
ised broke leverage system. 

Demerits: 1. Very high leverage ratio. The total ratio is 10.96 to 1. 
2. Brake shoes hung somewhat too far below centre of wheels. 3. Dead 
lever dimensions not of the same proportion as those of the live truck 
lever.—One pound applied at the top of the live lever gives 5.37 rounds 
pressure at the live lever brake shoes and 5.59 pounds at the dead lever 
shoes. 4. Dead lever fulcrum should be horizontal instead of curved. 
5. Bend lever is too short, thereby assuming a bad angle with the brakes 
set, especially with worn shoes. 6. Angle of main truck lever too near 
the vertical in release position. 


more fully appreciated if we could eliminate the idea that it is 
a safety device only, and show that it makes possible the haul- 
ing of heavier cars, and faster and more frequent service as 
much or more than the high-power motor, the signals, and the 
good roadbed. If given the consideration it should have, it 
would increase the possibilities of all these things. Therefore, 
at least the same consideration should be given to its design and 
installation that is accorded to other parts of railway equipment. 
The magnitude of the problem can be seen when the thought 
is kept in mind that the brake has often to do in seconds what 
it has taken the motive power minutes to accomplish, and that 
it is far more important to be able to stop a car than to start 
it. No matter how perfect and well maintained the apparatus 
may be, a great part of the brake efficiency may be lost by 
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Truck and Brake Design. Merits: 1. Inside hung brake shoes. 2. Equal- 
ised brake leverage system. 3. Good angle of live lever in release posi- 
tion. 4. Radius bar connection to live truck levers. 

Demerits: 1. Very high truck lever ratio. The total ratio is 9.85 to 1. 
2. Dead lever dimensions not of the same утар as those of the live 
truck lever.—One pound applied at the middle of radius bar gives 5 pounds 
pressure at the live lever brake shoes and 4.8 pounds at the dead lever 
shoes. 3. Brake shoes hung somewhat too far below centre of wheels. 
4. The suspension is at upper end of shoe instead of at centre of same. 


Fie. 3. 


improper design of foundation brake gear, which condition will 
continue to exist until the brake ceases to be looked upon as a 
necessary evil. When it is realised that the brake equipment 
is not merely a necessary expenditure, but a dividend-earning 
asset, then sufficient pressure will be brought to bear on the 
car and truck designers and builders to induce them to consider 
the brake installation before it becomes impossible to put on one 
that will even merit the name of a brake in the true sense of 
the word. 

The brakes should be given equal consideration with the 
other necessary points of design, for at all times much money 
will be made thereby, and there are times when not money, but 
life and limb, bécome the measure of this value. 

Coming to the mechanical requirements of the foundation 
biake gear, the most desirable features in connection with this 
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Truck and Brake Design. Merits: 1. Inside hung brake shoes. 2. Equal- 
ised brake leverage system. 3. Good angle of live lever in release position. 

Demerits: 1. Very high leverage ratio.—The total ratio is 10.8 to 1. 
9. Brake shoes hung somewhat too far below centre of wheels. 3. Dead 
lever dimensions not of the same proportion as those of the live truck 
lever.—One pound applied at the top of the live lever gives 5.33 pound: 
pressure at the live lever brake shoes and 5.46 pounds at the dead lever 
shoes, 4. Shoe hangers so straight as to preclude proper release by 
gravity action when pressure is removed, 
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matter are a motor truck that will permit a brake design pro- 
viding a low truck leverage ratio and a clezr movement of the 
same for the entire wearing out of the brake shoes of, say, 
lj in. thick; also provision in motor truck construction for the 
best location of the brake shoes on the wheel and the suspension 
o* the brake head or beam hangers at a proper angle, and at 
such a point on the truck as will maintain a standard location 
of the shoes on the wheel, regardless of whether the car is light 
or loaded. These recommendations also apply to the car 
builders who, in many cases, so design the car body portion of 
the foundation brake that the harmonious working of the hand 
and air brakes is not possible. In fact, it is seldom that а car 
and truck design can be found upon which even а passable brake 
installation can be made. 

To the end that improvement be made in this direction, the 
following suggestions are offered. In the design of the car and 
truck ample space should be allowed for the application of the 
proper brake equipment and a suitable foundation brake gear 
right down to the brake shoes. 

Sufficient clearance should be allowed to permit of the wearing 
out of the shoe, and, in the event of piston travel adjustment 
being neglected, the piston should strike the cylinder head 
before the radius bar or levers foul. 

While a total leverage of from 9 to 1 to 12 to 1 is proper, vet 
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Truck and Brake Design. Merits: 1. Inside hung brake shoes. 2. Equal. 
ised brake leverage system. 3. Radius bar connection to live truck levers. 

Demerits: 1. High truck leverage ratio.—The total ratio is 7.5 to 1. 
2. Angle of live truck levers too near the vertical in release position. 
3. Available movement of radius bar in guide too limited. 4. Brake shoes 
hung slightly too far below the centre of wheels. 5. Dead lever dimensions 
not of the same proportion as those of the live truck levers.—One pound 
applied at the middle of radius bar gives 3.7 pounds pressure at the Jive 
lever brake shoes, and 3.8 pounds at the dead lever shoes. 


the total truck leverage ratio should not exceed 6 to 1, i.e., 
one lb. exertion on truck pull rod should not give more than 
6 lb. of force distributed at the four wheel shoes. This means 
a ratio of 3 to 1 for each truck lever, but 24 to 1, ora total truck 
leverage ratio of 5 to 1, is preferable. This because when it is 
exceeded, the travel of the top end of the lever becomes great 
as compared with shoe wear; also, the shoe has to be placed 
very low on the wh.el, besides the danger of the lever fouling 
cn the shoe; also the lower the ratio the less change of lever 
angle for a given shoe wear. 

Proper provision should be made for maintaining as near а 
uniform piston travel as practicable, that (1) the air consump- 
tion may be kept low; (2) that uniform braking power may 
always be had; and (3) а brake of full power assured at all 
times. 

All truck levers, brake beams, clevises, pins, and rods for 
truck should be made strong enough to withstand safely the 
stresses produced with a total braking power on the shoes equal 
in lb. to the maximum weight of car for which the truck is 
suitable. This also applies to car-body pins, rods, and levers. 

The following points should also be considered :—Release 
springs of proper strength; thickness, area, and friction of 
brake shoes; the ratio of leverage to allow for motor and idle 
axles, ample provision for take up of shoe wear, slack, &c.; 
elimination as far as possible of lost motion in journal boxes, 
pin holes, centre plates, &c.; reasonably long truck centres to 
admit of proper connection of body levers to truck levers by 
means of pull rods; the equalisation and gearing ratio of the 
hand brake, so that a large force can be applied to the hand 
brake chain with small amount of chain to be wrapped up. 

Attached are drawings showing designs for truck with brake 
rigging. These are intended to give some idea of what should 


be considered in the design as well as to show that many 
things have not been considered, and for easy references the 
defects and merits have been printed thereon. Some of them 
show that the eflicieacy of even a good brake may be reduced 
to a minimum and become a source of trouble and loss. Others 
show that what the brake is expected to do is more nearly 
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Track and Brake Design. Merits: 1. Brake shces Lung the proper 
amount below centre of wheels. 2. Brake shoe hanger bracket supported 
by the equaliser bars.—With this construction the distance of brake shoes 
below centre of wheel remains constant, whether the truck is supporting 
the ear body and its varying load, or not. 3. Inside hung brake shoes. 
4. Equalised brake leverage system. 5. Live and dead levers of same 
proportion, thus giving same shoe pressure on each pair of, wheels. 
6. Radius bar connection to live truck levers. 

Demerits: 1. High truck leverage ratio.—This total ratio is 7.48 to l. 
2. Angles of live truck levers too near the vertical in release position. 
3. Shoe hanger connected above instead of at centre of shoe. 

Norr.— Absence of the thickness and width of truck levers, rods, &c., 
mnkes it impossible to figure the strength of the brake rigging, but on 
electric railway trucks, generally, it is almost invariably too weak, wit. 
consequent deflection, and often failure of the brake rigging. 


approximated, care and maintenance reduced a minimum, and 
troubles eliminated. 

It is to be regretted that we do not have more desirable truck 
designs, but they are so scarce as to be practically unobtain- 
able, while undesirable designs can be seen under any car you 
may саге ‘ќо examine. As these problems are physical, mathe- 
matical, and mechanical, it is certainly not beyond the range of 
possibility that they may be solved in a way that will be satis- 
factory to the car and truck builders, profitable to the railway 
companies, and more conducive to the comfort and safety of 
the public. 


The Electrification of the Victorian Railways. Mail advices 
received on Saturday state that on November 26th a conference 
took place in Melbourne between the Federal Postmaster-General, 
the Chairman of the Victorian Railway Commissioners, and 
Mr. Merz, the Consulting Electrical Engineer to the Victorian 
Government. The last named made it clear that the electri- 
fication of the suburban railway lines would be begun very 
гооп, and that the effect of the installation of the electric traction 
plant would render the telephone service, as it at present exists, 
practically useless, and that an expense of £100,000 would have 
to be incurred by the postal authorities to instal a complete 
metallic circuit. Mr. Mauger (the Postmaster-General) stated 
that he would recommend the Federal Cabinet to consent to 
the necessary work being carried out. 

L.C.C. Tramway Accidents.— Two tramway accidents, for- 
tunately not attended with loss of life, occurred upon the system 
of the London County Council during Christmas week. The 
first, and most serious of the two, took place on the evening of 
Christmas Day, when a covered top deck car got out of con- 
trol soon after commencing the long descent which starts near 
the reservoirs in Pentonville Road and ends at King's Cross 
Station. Pending the Board of Trade inquiry, which will 
probably be delaved somewhat owing to the holidays, the only 
reason assigned for the accident is that the brakes failed to 
act. The work of converting the tramways in Pentonville Road 
is not completed beyond King's Cross Station, and this point 
has temporarily formed the terminus. Consequently there was 
another car there preparing for the return journey, and into 
this the runaway car crashed with such force that eight pas- 
sengers were more or less injured, although none so badly as to 
necessitate lengthy detention in hospital. One reason for the 
comparative immunity from serious injury was that the car 
kept the metals, and an extraordinary feature of the collision 
was that the driver of the runaway car, who stuck to his post, 
was practically uniniured. All the passengers on the stationary 
car were warned in time to enable them to get to a place of 
safety. The other accident referred to above happened on 
Friday, when an electric car from Stamford Hill to Moorgate 
Street crashed into a horsedrawn tramcar going to Green Lanes 
at the junction of City Road and Old Street, and here, again, a 
few people were injured. In this case the collision appears to 
have been due to the misjudging of distance by one or both 
drivers, 
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MERCURY-VAPOUR LAMPS FOR CONTINUOUS CURRENTS 


HE Cooper-Hewitt mercury vapour lamp is becoming well 
known in this country since its introduction by the. Britizh 
Westinghouse Company, but a few particulars relating to the 
working of the latest continuous-current type may be of interest. 
All the forms consist essentially of a sealed glass tube con- 
taining a small quantity of pure mercury. Normally the lamp- 
tube is slightly inclined, and the mercury remains in a pocket 
at the lower end, where contact is made with it by a platinum 


Fic. 1.—ComBinep TYPE MERCURY Vapour LAMP. 


leading in wire connected to the negative side of the circuit. 
The arc is started, and the lamp lighted by tilting it momentarily 
to allow a small quantity of mercury to flow along the tube. 
The lamps may be arranged for running singly or two, three. 
or more, according to the voltage of the circuit. The current 
taken by all sizes is 54 amperes, and the three standard lengths 
of tube of 18, 22, and 45 inches give 500, 350, and 700 candle- 
power respectively. Each !amp is connected in circuit through 
a combined inductive and non-inductive resistance, this being 


Fic. 2.—AvrToMaric TYPE. 


provided with an automatic shunting device when two or more 
lamps are to be connected in series, to render each lamp inde- 


pendent of its neighbours. The two chief varieties of lamp 


are the “combined” and ‘‘separate’’ types. In the former, the 
resistance coils are contained within the case from which the 


lamp-holder and lamp are suspended, whereas in the latter type 


the lamp and resistance are separate. 
Another modification is the automatic lamp, in which the tube is 


tilted automatically by the action of a solenoid when the current 


Fic. 3.—Avromatic DousLE Tusk "Түрк IN LANTERN. 


is switched on instead of the lamp having to be tilted by hand. 
“ome of these varieties, including a double tube lamp in a lantern 
for outdoor use, are shown in Figs. 1 to 4. The three lengths given 
above, in the case of non-automatic lamps, may be adjusted 
between the following respective limits of terminal voltage, 
50 to 65 volts, 55 to 75 volts, and 100 to 125 volts. The auto- 
matic lamps require a slightly higher voltage. 

It is of importance in fixing the lamps that the supports 
should be rigid, so as not to allow of swinging of the lamp, and, 
of course, care has to be taken to connect the positive and nega- 


tive poles correctly. Provision is made for adjusting the series 
resistances so that the lamp takes the current for which it is 
designed on the particular circuit where it is used. li is well to 
put an ammeter in circuit and repeat the adjustment whenever 
a new tube is put into the lamp. 

A cross section of the rhcosiat of а ncn-automatic lamp suit- 
able for running in series is given in Fig. 5, and a diagram of 
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Fic. 4.—SrPAnATE Tyre LAMP. 


connections of two lamps running in scries is shown in Fig. 6. 
It will be noticed that there are two resistance slides. The one 
on the right is for the regulation of the shunt current, and is 
so set that at the normal line voltage the current through the 
shunt before the lamp is lighted is 55 amperes. After the lamp 
is lighted, the adjustment of the main circuit is made by the 
other slide. The connections of the automatic type cf lamp 
are practically similar with the addition of the solenoid coil for 
effecting the tilting of the lamp. The shunter contact is ar- 
ranged to cut the solenoid out of circuit as soon.as the lamp lights 
up. To extinguish the lamp, nothing further has to be done 
beyond turning off the switch. 

Tho latest pattern of rheostat for use with separate type 
lamps is shown in Fig. 7, in which the inductance or jhe left 
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Fic. 5.—Cnoss-skcrioN OF SERIES RHEOSTAT 


NON-AUTOMATIC TYPE. 


and the resistances with their contact slides on the right are 
clearly seen together with the shunting mechanism below. 

The satisfactory working of these lamps depends very largely 
on the position of what is known as the ‘‘ disintegrating point,’ 
which is the point at which the current enters the surface of the 
mercury. This point is continually moving to and fro on the 
surface of the mercury, and is of very high temperature. The 
good working of the lamp depends on the purity of the mercury 
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vapour contained therein—that is to say, on the absence of all 


other gases. In the course of manulacture, the foreign gases 
(air, &c.) are expelled to as great a degree as possible, but a 
certain small quantity is always retained by the leading-in wires 
and the positive electrode. 

As long as the lamp works under normal conditions, these 
solid metal parts do not get very hot, and the occluded gases 
will not be given off from them. Should the lamp be improperly 
manipulated, however, overheating of these parts is liable to 
occur, and in such cases the vacuum of the lamp will be inipaired 
by the liberated gases. 

Practically the only way in which this overheating of the 
metal parts can be brought about is by allowing the disintegrat- 


+ 


Fic. 6.—Conneciions ков Two NoN-AUTOMATIC 
L*Mrs IN SERIES. 


ing point to attach itself to one of them. The disintegrating 
point, which—as already mentioned—is at the negative end of 
the lamp and is of an extremely high temperature, is conse- 
quently apt to heat the solid metal very quickly. 

To guard against the heating of the lamp electrodes in this 
way care must be taken that the polarity of the lamp is never 
reversed, as this would result in the formation of the disintegrat- 
ing point on the iron electrode at the top end of the lamp. 
There must also be a sufficient depth of mercury at the negative 
electrode to ensure its being always covered up, even when the 
lamp is tilted. For this reason a stop is placed on the holder 
to prevent the lamp being tilted too far. But, of course, if the 
lamp is tilted violently, too much mercury may run over. 

The disintegrating point enters the surface of- the mercury 
to a depth of about „5 іп. In the normal running position there 
is a protective depth of mercury of about 1% in., and in the 
lighting position, that is to say, the position assumed when the 


Fic. 7.—SkPARATE Type RESISTANCE. 


lamp is tilted for starting, there is a protective depth of mer- 
сигу of about 2 in. If the lamp be kept tilted more than a few 
seconds, enough mercury will be vaporised to allow the disin- 
tegrating point to get down to the top of the platinum wire. 
This shows how important it is to let the lamp come 
back to its normal position immediately after it is 
tilted. If the lamp is shaken viclently the mercury is liable 
to leave the negative electrode exposed, thus allowing the dis- 
integrating point to settle right on the platinum wire. If this 
occurs only a few times, enough gas will be liberated to spoil 
the lamp. 


In cases where the ordinary lamp tube is fitted in a vertical 
position, there is a protective deptn ot only >, in. of mercury. 
Under this condition a very slight shisuinmg or the mercury мш 
be enough to allow the disintegrating point to touch the platinum 
wire. ‘his explains the objection to placing the lamp tubes 
vertically, as 15 sometimes done, 

The first sign ot deterioration is usually that the lamp goes 
out easily, generally a short time atter starting. Another pre- 
liminary sign ot a vad lamp is that it starts up with a redaish 
light wnen cold. ‘Lhis phenomenon is due to the presence ot 
loreign gases in the tube, these gases having been iiberated as 
explained above. When the deterioration or a lamp reaches a 
more advanced stage, black spots appear on the tube, which 
tinally gets blackened all over. 

The normal running of the lamp is secured by :—(a) Having 
a radiating surface to the lamp that is properly proportioned to 
the current. (5) The rheostat. 

The rheostat, as previously explained, consists of two essential 
parts, viz., an inductance or inductive resistance, and an adjust- 
able ohmic resistance. The latter acts primarily as a "butter" 
between the lamp and the circuit, in much the same way as the 
line resistance of an arc lamp, and it enables the current to be 
adjusted to its proper value. Part ot it also acts as a shunt 
in series lamps. 

The tunction of the inductance 1s to maintain the disintegrat- 
ing point in an active condition while the lamp is running. із 
action 1s reciprocal, inasmuch аз the varying resistance of the 
disintegrating point sets up very rapid variations of the current, 
with correspondingly rapid variations of voltage in the induct- 
ance coil, the effects of which react on the disintegrating point. 
The interaction of the inductance and the disintegrating point 
is so rapid that it is considerably affected by capacity in thc 
circuit. This explains why it is necessary that the wires running 
from the rheostat to the lamps, or from lamp to lamp, should be 
placed at least 1j in. apart. If the wires are close together 
their capacity increases sufficiently to annul the above-described 
action, and the lamp cannot be kept alight. 


Paris Metropolitan Railway Accident..-A Reuter telegram 
from Paris on.‘luesday last week stated that an accident oc- 
curred on Monday on the Paris Metropolitan Railway at the Rue 
Lutece, where a tunnel is being built under the Seine in con- 
nection with a new line. Тһе message states that a partition 
gave way, and the rush of compressed air which resulted 
hurled the workmen in the caisson under the wall of 
another caisson, where all five men were drowned. 


An Australian Power Plant.— According to the Australian 
Mining Standard, the electrical machinery for the Casilis 
Gold Mine (Victoria) 15 being pushed forward very rapidly by 
the A.E.G. Co., who are endeavouring to have the whole in 
complete working order before the middle of next year. ‘The 
plant will consist of a 400 kw. 500 volt. three-phase generator, 
direct-coupled to a Pelton wheel, ot Messrs. Voith's manu- 
facture, capable of developing o/u b.h.p. when running at 500 
r.p.m. The set will be capable of withstanding overloads ot 
29 per cent. The excitation will be carried out by means of 
a direct-coupled exciter, the voltage of which will be auto- 
matically regulated by a гг regulator, so as to maintain 
constant voltage on the three-phase bus-bars independent of 
variations in the-speed, power factor, or load. As a reserve 
for the excitation and the lighting, a small continuous-current 
generator of 10 kw. capacity 1s provided, driven by a separate 
Pelton wheel. The governing of these turbines will be carried 
out hydraulically. With the system of governing adopted, a 
very nigh efficiency will be secured at all loads, so that no 
waste of water will take place during periods of light load, 
when a storage reservoir will accumulate the surplus water. 
The water for driving the turbine will be taken from the Vic- 
toria River, about four miles above its junction with the Со- 
bungra River, by means of a race about three and a half miles 
long, sufficiently large to carry water capable of developing 
1.200 h.p. at the generating station, which is connected with the 
race by means of a pipe line 1,650 ft. long, composed of equal 
lengths of 34 in., 51 ın., and 28 in. pipes, giving an effective 
head of slightly over 400 ft. at the inlet to the turbines. The 
discharge from the turbines flows immediately into the Cobungra 
Hiver, at the side of which the generating station is situated. 
The mine and works of the Cassilis Co. are about 16 miles 
from the power station; the voltage is raised by means of 
stationary transformers to 12,000 volts. so that a transmission 
efliciency of about 90 per cent. is obtained. The energy trans- 
mitted from the power station will be conducted to two receiv- 
ing stations—one at the works equipped with four 125 kw. 
single-phase transformers, and the other at the mine, with four 
45 kw. transformers of the same type. The line voltage will 
be reduced to 500 for motors. "The lighting throughout the 
mine and works will be carried out by special lighting trans- 
formers. The Cassilis installation is of special interest as 
possessing the longest transmission line in the Commonwealth, 
carrying the highest voltage. 
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DETERMINATION OF THE MEAN HORIZONTAL CANDLE-POWER OF 
INCANDESCENT LAMPS 


N a Paper ''On the Determination of the Mean Horizontal 

Intensity of Incandescent Lanips by the Rotating Lamp 
Method," published in the United States about a year ago (T'he 
Elcetrical. World, November 17th, 1906), E. P. Hyde and Е. E. 
Cady described an investigation, undertaken at the Bureau of 
Ntandards, of the possible errors of the rotating lamp method. 
This method is the one in almost universal use in the United 
States, Another Paper, published by Uppenborn in Munich 
(Eiektrotechnische Zeitschrift, February 14th and 21st, 1€07), 
gave results at variance with those obtained at the Bureau 
ої Standards, and this has incited Messrs. Hyde and Cady 
to return to the subject and carry out further tests. 

In the investigation at the Bureau a substitution method 
was employed, which did not necessitate a determination of 
the actual candle-power of the lamps studied. Any change 
in candle-power, due either to the bending of the filament or 
to the flicker could be detected and measured separately. For 
most of the types of filaments the effect of bending was to 
decrease the mean horizontal intensity, but for one type the 
effect was to increase it by about 1 per cent. 

in Uppenborn’s investigation the lamps were measured for 
actual mean horizontal candle-power, by taking the mean of 
26 readings made every 10° in the horizontal plane. The values 
obtained in this way were taken as the true values, and a 
comparison of the candle-power values obtained by other methods 
with these standard values gave the errors incident to the 
several methods studied. In this way eight lamps of different 
sizes, types, and voltages were measured for mean horizontal 
candle-power, first by the point-to-point method, and subse- 
quently by the rotating lamp method. А comparison of the 
results indicated that the values obtained by the rotating lamp 
method were uniformly too low, the amount of the error ranging 
trom 535 to 99 per cent. Uppenborn attributed the errors to 
the distortion of the filament on rotation; but since the experi- 
ments at the Bureau had shown in no case an error much over 
l per cent. due to this cause, it seemed desirable to make some 
further experiments by a different method, and using lamps 
vt other types than those previously investigated. ‘The ditter- 
ences in the results obtained at the two laboratories could not 
have been due to differences in speed used, for in the experi- 
ments at the Dureau various speeds were employed up to 550 
or 600 r.p.m., whereas in Uppenborn’s work the speed of 450 
or 500 r.p. m. was employed. 

In the new method the lamp was placed in a universal lamp- 
hoider which could be set at different angles, but which also 
could be rotated. In general, readings were made first with 
the lamp spinning, then at every 10? in the horizontal plane 
with the lamp at rest, and again with the lamp spinning. The 
speed was then gradually increased, in some experiments until 
the filament touched the bulb. | 

The first lamp studied was a 110-volt 16-c.p. oval anchored 
filament lamp, which was first rotated at about 420 r.p.m., and 
readings were taken. Then measurements were made every 10° 
in the horizontal plane with the lamp stationary, апа finally 
the lamp was rotated again at 420 r.p.m. The results obtained 
by the two methods agreed to within 0'2 or 0'3 per cent., which 
is within the range of experimental error. 

In the type of lamp which was next studied the filament 
consisted of two long, slender loops, entirely unsupported 
‘except at the leading-in wires. Denoting by 1:000 the value 
of mean horizontal candle-power obtained at the beginning 
at a speed of 350 r.p.m., the value found by the point-to-point 
method every 10° was 1:005, and the value obtained at the 
end at a speed of 350 r.p.m. was 0'999. This decrease of 0°5 
per cent. at a speed of 550 r.p.m. was in very good agreement 
with that obtained in the previous investigation using the 
rotating mirror method. The mean of a number of determina- 
tions using this method indicated a decrease of 0'9 per cent. 
at a speed of 500 or 600 r.p.m. à 

Another lamp of the double filament tvpe gave the following 
results: Mean horizontal intensity at 180 r.p.m., 1:000 at the 
beginning of the set of measurements, 1'003 in the middle of 
the set, and 0:998 at the end; by the point-to-point method 
1:002, or an average decrease of 0'2 per cent., which also agreed 
with the values previously obtained for this type of lamp. 

Having thus shown that the error at a speed of 180 r.p.m. 
for this tvpe of filament is negligibly small, the two lamps 
were mounted successively in the rotator, and the speed was 
increased until the filaments touched the bulb, in order to ree 
how large a decrease in mean horizontal intensity could be 


obtained with this type of lamp, and what the speed must 
be in order to accomplish this maximum reduction. 

The maximum decrease in mean horizontal intensity obtained 
under any condition was about 5 per cent., when at a speed 
of 750 or 800 r.p.m.. the two loops of the filament were each 
separately touching the bulb, one at one side and one at the 
other. In no case did the decrease amount to more than 
l'5 per cent. so long as the filament did not touch the bulb. 
but as each loop touched, a decrease in candle-power resulted. 
The investigators point out that on touching the bulb the 
filament is cooled, and so a decrease in candle-power is to 
be expected. Moreover, the amount of the cooling, and, conse- 
quently, the decrease in candle-power, depends upon whether 
the filament touches in only one point, or whether it lies against 
the glass for an appreciable part of its length, so that the 
decrease in candle-power is not always the same when a filament 
touches the bulb. 

The double filament lamp seemed to represent one of the 
worst cases for high-speed rotation, but the large errors found 
by Uppenborn were obtained with filaments having a turn in 
them somewhat similar to the common oval anchored filament. 
lt was, therefore, thought desirable to make some tests with 
lamps of this type. 

The maximum error which Uppenborn obtained—9'3 per cent. 
-—was found for a 32-c.p., 110-volt, 14-turn oval filament with 
no anchor. The authors obtained two special lamps, which were 
identical in every respect with the regular 32-c.p., 110-volt, 
oval anchored lamp, except that the anchor wire was omitted, in 
order that the filament might be left as unstable as possible. 
The dimensions of the filament agreed approximately with those 
given Ьу Uppenborn, the total height of the filament used at 
the Bureau being about 75 mm. instead of 65 mm., and the 
vertical axis of the oval being 50 mm. instead of 40 mm. 

These two lamps were studied in the same way as the double 
filament lamps described above, except that the readings by the 
point-to-point method were made every 15? instead of every 
10° as in the preceding determinations. The first lamp was 
first measured at different speeds up to 600 r.p.m., and the 
greatest change in mean horizontal candle-power, as compared 
with the value determined by the point-to-point method, was 
only 1 per cent. In these determinations the filament did not 
touch the bulb, although it approached close to it. Subsequently 
the lamp was kept at a speed of 600 r.p.m. for some minutes, 
and though at first the filament was separate from the bulb, it 
gradually spread and ultimately came into contact with the 
glass. Just before the filament reached the bulb the mean 
horizontal intensity was about 1 ог 1'5 per cent. low; but 
after coming into contact the intensity decreased to a value 
or 4 per cent. lower than that determined by the point-to- 
point method. The current also underwent a very appreciable 
change when the filament touched the bulb. The speed was 
now increased to 800 r.p.m., at which both loops were in 
contact with the glass. The mean horizontal intensity was 
found to be about 7 per cent. low, and the current to have 
undergone another change in the same divection as before. 
While rotating at the high speed of 800 r.p.m. a star crack 
developed and the filament burned out so that it is possible 
that a part of the observed 7 per cent. change in candle-power 
may have been due to the constantly deteriorating vacuum. 

The other special 110-volt, 32-c.p. lamp showed approximately 
the same characteristics as the former, except that the filament 
touched the bulb first in one point and then in a second point, 
the mean horizontal intensity decreasing to about 97 per cent. 
of its original value as determined by the point-to-point method. 
The current also showed a marked change due to the cooling 
of the filament. 

In addition to the two special 32-c.p., 110-volt lamps, two 
special 32-c.p., 220-volt lamps without anchors were used. 
The filaments were of the 2}-turn type, such as are usually 
provided with two anchors. Without the anchors the filaments 
were quite unstable and entirely unsuited for high-speed rota- 
tion. Consequently, they were forced against the bulb at the 
comparatively low speed of 400 or 500 r.p.m. 

At speeds of 600 or 700 r.p.m., when the filaments were well 
over against the glass, the decrease in candle-power reached 
a value as high as 4 per cent. for one of the lamps; but when- 
ever the change in candle-power was large, there was alwavs 
a very appreciable change in resistance, indicating that the 
change in candle-power was due probably, to a large extent, to 
a cooling of parts of the filament. At the high speed of 675 
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r.p.m. one loop was short-circuited by the next, and the filament 
burned out at the point of contact. 

All the data obtained showed, therefore, that the maximum 
error observed, due to a bending of the filament was not in 
any case greater than 1:5 per cent., provided the filament did 
not actually touch the bulb. 'The speed of rotation necessary 
to force the filament against the bulb was not less than 600 
r.p.m., except for the special 32-c.p., 220-volt lamps without 
anchors, and for these it was about 400.450 r.p.m. For most 


REVIEWS 


How to Design a Gas Engine: with full working draw- 
ings for a 7 b.h.p. gas engine. By Horace Allen. 
39 pp. T} in. by 10 in. 20 illustrations. (Man- 
chester: Scientific Publishing Co.). 2s. 6d. 
Tus little work describes the process followed by 
the author, Mr. Allen, in designing a gas engine to 
give 7 b.h.p. Full working drawings are given of the 
engine, and the various parts and calculations are 
made for all the essential features. The engine prc- 
dueed would work quite well, although there are points 
in detail which one would like to have seen altered. It 
is not very good practice, for example, to make the 
liner shown on page 19 with a contracted part at the 
breech end. It is always desirable to make а liner 
so that the boring-bar сап be put straight through. 
Apart from that, it is easier to prevent the aceumula- 
tion of charred matter at the bottom of the cylinder 
when the lower line of the cylinder runs clear to the 
level of the exhaust-valve. This is a small point, but 
it is important in practice. The construction shown 
for the gudgeon-pin end of the connecting-rod, too, 1s 
not by any means the best in common use. It is very 
unusual also to make a removable exhaust-valve seat- 
ing for an engine of such small dimensions. For an 
engine of this size it would have been better to adhere 
to the ordinary practice of seating the exhaust-valve 
directly upon the casting. The construction of 
separate exhaust-valve seating is not а very good one. 
In the case of a larger engine it would have been better 
to allow greater freedom of exhaust discharge. The 
construction adopted is liable to distortion. Although 
the engine designed is not quite the best possible from 
а commercial point of view, it is а good little engine, 
and Mr. Allen's bcok contains many interesting dis- 
cussions on practical points which will be useful to 
the amateur. 


Hints regarding the Management and Use of X-ray 
Apparatus. @By Lieutenant F. Bruce. 50 pp. 6 
illustrations. (London: H.M. Stationary Office.) 
3d. 

Turs little work is a reprint of a series of papers оп 
X-ray apparatus and its management, which have 
already appeared in the Journal of the Royal Army 
Medical Corps. It is composed of six chapters,- the 
first dealing with the sources of current, the second 
with the details of induction coils, and so on. The 
development of the exposed plate and the management 
of Mackenzie Davidson's localising apparatus are also 
deseribed. The book is written in a clear and systematic 
manner, and conveys a large amount of correct in- 
formation in а small compass. It fills its purpose as 
a primer for X-ray workers, especially for work under 
Service conditions. We think there are better forms 
of mercury jet interruptor than the one chosen for 
description. With occasional revision to keep pace 
with new inventions and adaptations, this little work 
should be valuable for a long time to come. 


common types of lamps the speed would be much higher tham 
600 r.p.m. and it is probable that for some types a rupture 
of the filament would occur before the: filament would touch 
the bulb. When the filament touches the bulb changes in 
candle-power of as much as 6 or 7 per cent. may take place, 
but as these large changes are always accompanied by rela- 
tivelv large changes in resistance, it is probable that they are 
due to a cooling of the filament owing to the contact with the 
glass. 


OF BOOKS 


Popular Fallacies. By А. S. E. Ackermann. 
4 in. Eight full-page plates. 
6s. 


Ir is never too late to learn, and Mr. Ackermann has produced 
a work which we think tew will look through without learning 
something. Although written by one who is well known in 
electrical. engineering circles, the book is addressed to every- 
body. and we may almost say its subject is everything.  Brieuy, 
the writer's object has been to collect. together а number of 
matters of a miscellaneous nature, about which misconceptions 
commonly exist, and point out in simple language the correct 
facts of each case. It should be said at once that only questions 
of fact are dealt with, matters of opinion do not, as a rule, 
come within the range, and popular beliets in any way involving 
the supernatural are avoided except in a very readable appendix, 
in Which the dividing line between ignorance and superstition 
is discussed. Here and there, however, as in a paragraph re- 
lating to vegetarianism, the author has allowed himself to 
Wander on to debatable ground. ‘The general scheme divides 
the book into sections according to subject-matter, but otherwise 
there is fascinating and otten humorous incongruity in the 
sudden changes of theme. Dipping at random among the pages 
to show the wide range covered, we find the view commonly 
held in England that more beer is drunk per head in Gerinany 
than in the United Kingdom most effectually disproved by 
statistics, and a few pages later a diagram is giver to dispel the 
popular behef that the human heart is well to the left side 
of the body instead of, as it really is, nearly in the centre. А 
brave attempt is made to teach the housewife that sunshine 
does not put out the fire, and in the historical section the beliefs 
which we have held from our childhood, that William Tell 
shot an apple trom his son’s head, and Lady Godiva rode naked 
through the streets of Coventry, are rudely shaken. Passing 
on to the fallacies connected with technical апа scientific 
matters, subjects on which the author is well qualified to speak, 
there is a great deal to interest and to amuse. The technical 
reader will naturally find much that is obvious, but the crisp- 
ness of the explanations and the gvidences of the author’s fine 
sense of humour which pervade the whole book prevent any 
portion becoming wearisome. We are glad to see the absurdity 
of the conventional zigzag representation of lightning pointed 
out (although this paragraph is hardly included in its right 
section), and due credit given to the great Turner for the 
accuracy of his delineation of the lightning tlash. The explana- 
tion of the formation of the vitreous mass sometimes termed a 
thunderbolt, which, of course, is formed by the action of the 
discharge on the earth and does not fall from the ''blue," is 
also misplaced in the classification. The technical Press is 
quoted to show that the belief that beech trees afford protection 
from lightning is unfounded, and the unimpeachable authority 
of the Daly Mail is brought forward to give an example of 
persons sheltering beneath beech trees who have been killed by 
lightning. This is, perhaps, a case where the subject has been 
dismissed too readily, for although the statement that beech 
trees afford protection. from lightning is an exaggeration, 
statistical researches by Prof. A. С. McAdie, of the United 
States Weather Bureau, published last year, have shown that 
some trees are much more liable to be struck by lightning than 
others, although a satisfactory explanation for this has not yet 
been arrived at. The oak, for example, was found to be 
speciallv liable to injury, but the beech is recorded as being 
cnly infrequently affected. Before leaving the subject of 
thunder and lightning, it is gravely pointed out that “ putting 
cold iron bars on barrels of beer” is of no avail to prevent ‘‘the 
beer being turned sour by thunder." Space does not permit of our 
referring to all the paragraphs upon which we should like to 
commeut in this section, but we may express our pleasure that 
the deceptions (possiblv of themselves and certainly of others) 
of the wiclders of "'diviming rods” for finding water are 
exposed, and our sympathy with those who learn for the first 
time that Egyptian cigarettes are not made of tobacco grown 
in Egypt. It may appear a little ungrateful after the enjoyable 
half hours we have spent with this fascinating work to point 
out misprints, but we should like to ask Mr. Ackermann for 
the address of the man mentioned on расе 36, who weighed 
onlv 12lb. 1207. before lynch, and to maint. ovt that on pare 10, 
in the title of the fallacy as to the invisibility of steam, 
d invisible has been inadvertent!y printed instead of 
visible. 


512 pp. 8 in. by 
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HEAVY ELECTRIC TRACTION IN AMERICA 


HE following summary of heavy electric traction installa- 
ү recently completed or in progress in America, taken 
from the report of a committee of the American Street and 
Interurban Railway Association, and published in the Street 
Ralway Journal (New York), is of interest as showing the 
directions in which electric traction is tending in America. 


CONTINUOUS CURRENT 500 TO 600-VOLT INSTALLA- 
TIONS. 


New York Central & Hudson River Railroad.—This installa- 
tion, which has been in progress for some years, and which 
comprises 35 100-ton locomotives, and 131 multiple-unit cars, has 
been practically completed and is in successful operation. 

Detroit River Tunnel Co.—Six 100-ton locomotives. 

United Railways, Portland, Ore.—One 35-ton locomotive. 

Boston Elevated Railway Co.—This company, which has 
operated heavy elevated service for a number of vears, has under 
construction 508 160-h.p. motors for use as double equipments. 

Metropolitan West Side Railway Co., Chicago.— Two hundred 
and twenty-eight 160-h.p. power motors have been added to the 
previous equipment of this company's motor power for use with 
multiple-unit control as double equipments. 

Philadelphia & Western Railroad.—One hundred cars, each 
equipped with four 125.h.p. power motors. 

Brooklyn Rapid Transit Co.— This company has added to its 
rolling stock 100 elevated cars, cach equipped with two 200-h.p. 
motors with multiple-unit control. 

West Jersey and Seashore Railway.—Eighty cars, each 
equipped with two 200-h.p. motors. 

Philadelphia Rapid Transit Co.— This company has added to 
its equipment 170 125-h.p. motors for use in two-motor equip- 
ments. 

The Hudson Cos., New York.—Fifty cars, each equipped with 
two 170-h.p. power motors. 

Buffalo, Lockport, & Rochester Railroad.—Nineteen cars, 
equipped with four 75-h.p. motors each. 

Texas Traction Co.— Fifteen cars, each equipped with four 
75-h.p. motors. 

West Shore Railroad Co. (Oneida Railway Co.), Utica.— 
Fifteen cars, each equipped with four 75 h.p. motors. 

Pittsburg, Harmony, Butler & Newcastle Railway Co.—T welve 
cars, each equipped with four 75-h.p. motors. This equipment 
is noteworthy as contemplating the use of 1,200 volts on the 
trollev, two 600-volt motors being connected in series. 

malo & Lake Erie Traction Co., Buffalo, N.Y.—Fight cars, 
each equipped with four 100-h.p. motors. 


SINGLE-PHASE ALTERNATING-CURRENT INSTALLA- 
TIONS. 


New York, New Haven & Hartford Railway Co.—This in- 
stallation, which has been in progress for the past two years, 
has been practically completed, and is in successful operation. 
It comprises 35 90-ton locomotives operating both from 11,000- 
volt, single-phase trolley and a 650-volt continuous current sup- 
plied from the third rail. 

Spokane & Inland Railway.—This installation comprises 14 
locomotives, six equipped each with four 100-h.p. motors and 
eight equipped each with four 75-h.p. motors; also 21 passenger 
cars, each equipped with four 100-h.p. motors. This road is 
operating partly from 6,600-volt trolley and partly from a con- 
tinuous current. Length of track, 146 miles. 

"arnia Tunnel.—Five 62-ton locomotives ; trolley voltage, 3,300 
volts. 

Illinois Traction System.—One 50-ton locomotive and eleven 
cars, each equipped with four 75-h.p. motors; troley voltage, 
5,300. | 

Erie Railroad, Northern New York.—Six cars, each equipped 
with four 100-h.p. motors; trolley voltage, 11,000. Length of 
track, 34 miles. 

Washington. Baltimore & Annapolis Railway Co., Baltimore, 
Md.— This equipment comprises 21 cars, each equipped with four 
125-h.p. motors; also four cars each equipped with two 125.h.p. 
motors; trollev voltage, 6,600. 

Richmond & Chesapeake Bay Railway Co., Richmond, Va.— 
Four cars. each equipped with four 125-h.p. motors; trolley 
voltage, 6.600. 


POLYPHASE INSTALLATIONS. 

Great Northern Railroad, Cascade Tunnel, Washington.— This 
equipment will comprise four locomotives, each of 100 tons, to 
be operated on a 3,000-volt, three-phase alternating current. 
CONTINUOUS CURRENT 1,200-VOLT INSTALLATIONS. 


Southern Pacific Co., Oakland, Cal.—This equipment will com- 
prise 44 cars, each to be equipped with 125-h.p. motors, to be run 


permanently two in series on 1.200 volts. There are also to be 40 
trailer equipments. 

Indianopolis and Louisville Railway.—Ten cars, each to be 
equipped with four 75 h.p. motors, connected two in series 
for 1,200-volt working. | : 

Experiments are also being made on Pennsylvania Railroad, 
who are preparing to equip their new New York terminus and 
the tunnels connecting Manhattan Island with New Jersey and 
Long Island for electric traction, an experimental 140-ton, 15- 
cycle, single-phase, 11,000-volt locomotive has been constructed. 


THE SUPPLY OF TUNGSTEN 


N view of the rapidly growing demand for the metal tungsten 

principally for the manufacture of filaments for incandescent 
lamps, and the ditliculty which firms requiring large quantities 
of that material have in obtaining supplies, the following par- 
ticulars, taken from the Journal of the Society of Arts, ате 
of interest. 

The market for tungsten ore is still expanding, and accord- 
ing to a recent bulletin of the United States Geological Survey, 
seems now to be almost as sure as the market for copper and 
other staple ores. Prices during the past year have varied from 
2ls. to over 50s. (depending on quality) per unit for ore con- 
taining tungsten acid. 

The chief ores of commercial importance are wolframite and 
scheelite, the former a tungstate of iron and manganese, con- 
taining up to 76 per cent. tungstic acid, the latter tungstate of 
lime containing up to 80'per cent. tungstic acid. The greatest 
producing locality in the United States is Boulder County, Col- 
orado, where the ore occurs as a woliramite breccia. An analysis 
of the crude ore from the most important deposit yet discovered 
in the United States near Crescent City, Colorado, gave tung- 
stic acid 59'7 per cent., FeO 128 per cent., MnO 6 per cent., 
insoluble matter 42°3 per cent. In commercial working, it would 
be easy to produce a 60 to 65 per cent. tungstic acid concen- 
trate from this deposit. 

It has long been known that wolfram was associated with 
tin ores in Cornwall, but until recent years it has not been 
separated to any extent. Magnetic separation was introduced 
some years ago, and some measure of success in the separation 
has been attained in various mines. Tungsten is ieebly magnetic, 
and requires higher magnetic power than some other ores. The 
magnetic separation is, however, not complete, and there is still 
room for considerable improvement in the,treatment of Cornish 
ores. Some discussion has recently taken place regarding the 
genesis of magnetic separation in Cornwall. The credit for its 
introduction, according to the Cornish correspondent of a leading 
mining journal, is due to Professor Bauerman and Mr. W. 
Thomas. Moissan has shown that it is an easy matter to pre- 
pare crude tungsten in the electric furnace, and that this might 
be refined by remelting the metal in presence of an excess of 
tungstic acid. 


Faraday House.—4As a result of a recent examination the fol- 
lowing awards have been made :—Bertie Travers Alston, Bed- 
ford Grammar School, an exhibition of twenty-five guineas, 
tenable for two years. Joseph Herbert Shannon, the Royal 
School, Dungannon, Ireland, an exhibition of twenty guineas, 
tenable for two years. 


A Large Vertical Shaft Rotary Converter.—A description is 
given in the Western Electrician of a 2.000 kw. rotary con- 
verter, with a vertical shaft running at 167 r.p.m., which has 
been installed in one of the sub-stations in Chicago. Electri- 
cally, the characteristics of the new machine are identical with 
those of the older horizontal type of rotary made by the General 
Electric Co., the features of the vertical rotary being іп 
economy in various points, simplicity and accessibility. Some 
of the points of advantage are apparent from a comparison 
of figures. The floor space required for a horizontal rotary 
of 1,C00-kilowatt capacity is 11 ft. 2 in. by 11 ft. 7 in.; for 
the vertical machine of this size the floor space measures 
9 ft. 8 in. in diameter. For the 2,000-kilowatt machines the 
horizontal type takes up a space measuring 16 ft. 6 in. by 
16 ft. 8 in., while the space required for the vertical rotary 
measures 15 ft. 5 in. in diameter. In many instances clearance 
is an important matter, and here the vertical type of rotary 
shows to advantage also. The 1,000-kilowatt horizontal machine 
measures 9 ft. 7 in. above the floor, against 7 ft. 34 in. for the 
vertical. The height above the floor of the 2.000-kilowatt 
machines is 12 ft. 11 in. for the horizontal апа 9 ft. 3 in. for 
the vertical. The vertical type of rotary also shows a gain 
of approximately 40 per cent. in speed, and there is a saving 
of about 17 per cent. in weight for machines of similar capacity. 
The armature 1s supported from the top of the shaft, and re- 
volves on oil step bearings. The shaft is 23 in. in diameter, or 
nearly one-half its height. Sleeve bearings on the sides of the 
shaft are provided for keeping the armature in alignment. 
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ELECTRICAL SCIENCE 


British and American 


Friction at Surfaces Traversed by Electric Current.—An 
article in the December Physical Review, by P. R. Heyl, de- 
scribes some experiments on the effect on the friction coefficient 
of passing a current across the contact. The matter is of some 
interest in view of the fact that sliding contacts are common in 
practice; but in the present article the author confines his 
attention to the friction between iron and mercury and between 
carbon and mercury. The iron or the carbon was used in the 
form of two vertical cylindrical electrodes. Two electrodes ot 
the same material were attached to two axial points of a 
heavy copper rectangle, so that they were in line, and the 
whole was suspended во that the electrodes dipped slightly into 
separate mercury cups at different levels. Тһе suspension was 
a wire, which gave torsional vibrations to the rectangle and 
electrodes about the common axis of the electrodes. The cur- 
rent was led in at one mercury cup and out at the other. The 
electrodes were about 5 mm. in diameter, and the surface ot 
contact in each cup was about 0:075 sq. ст. "Thus with a cur- 
rent of 6 amperes the current density was about 
80 amperes per sq. cm. at each place of friction. Greater cur- 
rents than this could not be used for fear of forming an arc. 
The experiments consisted of finding the damping of the tor- 
sional oscillations, first, when no current was running, and then 
when the current was switched on. The effect of heat on the 
viscosity of mercury was eliminated by alternating these two 
sets of observations. Using iron electrodes, it was thus found 
that with a current density of 80 amperes per sq. cin, there is 
no change in friction as great as 1 per cent. For carbon, with 
about the same current densitv, there is an apparent change of 
about 14 per cent. But with carbon rods there was a con- 
siderable development of heat; probably the film of mercury in 
contact with the rod of carbon was heated rather intensely. 
Making allowances for this, the author concludes that ргас- 
ticallv all the difference of damping in the case of carbon 
electrodes is due, as in the case of iron electrodes, to the re- 
duction of the viscosity of the mercury by warming. 


Continental 


Elertron T'heory of Dispersion.—An important advance in the 
explanation of optical dispersion has been made by Н. Erfle, 
who contributes the results of an elaborate investigation to 
No. 14 of the Annalen der Physik. He used Abbe's spectro- 
meter, and arranged: it so that the beam returned upon itself. 
He examined benzol, methyl iodide, and alpha-monobromo- 
naphthalene, determining from the dispersion curve the con- 
stants of Drude's dispersion formula and the number p of 
optically effective electrons attached to each molecule. He 
found that the constants deduced accounted completely for the 
ultra-violet and infra-red absorption bands. Another conse- 
quence of Xhe theory is that for an infinitesimal wave-length 
both the deviation and the absorption of the beam become in- 
finitesimal. Most organic compounds have more than опе 
proper vibration in the ultra-violet. The number р of elec- 
trons per molecule is independent of the temperature, but the 
number affected by light increases as the wave-length of the 
light increases. Double linking reduces p, but does not halve 
it. Treble linking also reduces p, but not so much as doubling. 
The number p is extremely sensitive to impurities, and can, in- 
deed, like Brühl's molecular dispersion, be used for detecting 
impurities, 

lonisation by Bubbling.—Lord Kelvin showed in 1894 that 
air bubbled through water possesses an electric charge. ‘The 
charge is negative when the water is pure, but positive when 
the water is saline or acidulated. L. Bloch describes, in 
Bulletin No. 268 of the French Physical Society, some experi- 
ments 1n bubbling dust-free air through distilled water. He 
finds that though the air has a negative charge, this charge 
represents only the difference between negative and positive 
ions contained in it, both kinds being undoubtedly present. 
Moreover, they have a fairly high mobility of the order of 1 
mm., or only ten times less the ions produced by radium or 
X-rays. They are therefore of quite a different order from 
the heavy ions found in flames and near waterfalls. The nega- 
tive lons are about. twice as mobile as the positive ions. All 
this is changed when the water is acidulated. The air is then 
charged positively. The ions become heavy ions. The mobili- 
ties of positive and negative ions are the same, and are of the 
order of ;1; mm. The concentration at which the sign of the 
total charge is reversed is p normal in the case of sulphuric 
acid. Heating increases the proportion of heavy ions present, 
and the effect is very sensitive to changes of temperature. 
Alcohol shows similar effects, but not vaseline oil or mercury. 
lt seems to be greatly a matter of surface tension. 

Majorana Нўесё. -The magnetic double refraction of liquids 
discovered by Majorana requires very intense magnetic fields 
for its demonstration. Cotton and Mouton have shown that 
this effect, when observed in certain colloidal liquids, may be 


explained as due to the ultra-microscopic particles suspended 
in them. In Bulletin No. 268 of the French Physical Society 
the same authors report an important advance in the observa- 
tion of the same effect, now for the first time found in pure 
liquids. They worked with the great electromagnet of the 
Zurich Polytechnic, which gives a field of 30.000 units over 
several cm. The effect was first observed in nitrobenzene, 
already notorious for its pronounced Kerr eftect. The etfect 
was found to be proportioned to the square of the magnetic 
field, and, unlike colloidal iron hydroxide, it showed no signs 
of saturation in the strongest fields. Benzene itself showed an 
effect amounting to one-fourth of that in nitrobenzene. But all 
the liquids of the aromatic series show it more or less. The 
fatty series does not show this effect, so that we have here a 
new criterium for distinguishing the two series. But the 
phenomenon is not confined to the aromatic liquids, as CS, 
shows it also. Jt is not due to suspended particles, but pos- 
sibly to molecular aggregations invisible in the ultramicroscope. 
= Collective Forms of Energy.— The analysis of sound and light 
into. periodic. motions forms the foundation of optical and 
acoustic science. In the kinetic theory of gases, and latterly in 
the electron theory of electricity and magnetism, the analysis 
has been concerned with irregular motions treated statistically. 
This method is likely to become increasingly песеѕвагу and 
ureful in physics. Some general principles concerning it are 
laid down by G. Helm in the Physikalische Zeitschrift. for 
November 15th. If a body receives an increment of energy 
dE, and is thereby endowed with an intensity of energy i, then 
the ratio dZ/i always increases from опе body to another when 
dE is positive and is transferred from опе to another. In 
other words, the energy loses in ''intensitv " by transfer, and 
is only transferred when it can lose in intensity. Now the 
sum of such quantities dE/i is strictly equivalent to what эп 
thermodynamics is called entropy. and it also has the property 
of always growing when energy is transferred. This property 
is, therefore. not limited to heat. It applies to all "collective " 
forms of energy, and all irreversible phenomena are character- 
ised by the occurrence of collective energy. Disordered motions 
have already been thoroughly investigated by Gibbs, but 
Planck treatment of radiation shows that the method is not 
confined to mechanical quantities. 


Japanese Exhibition, 1912.— This exhibition, which will be 
known as the Grand Exhibition of Japan. 1912, will be opened 
in Tokio on April 1st, 1912, and will be closed on October 
Jlst. Foreign exhibits will be divided into five classes. of 
which one will relate to electricity. АЦ materials for exhibi- 
tion purposes will be admitted free of duty. The exhibition 
site will comprise about 292 acres. 


Lord Kelvin's Will.— Under the will of the late Lord Kelvin, 
the whole of his property and means pass absolutely to Lady 
Kelvin, with. the exception. of а legacy of £5.000 to Glasgow 
University, which is to be applied by the Senate in promoting 
research and teaching physical science in connection. with the 
chair of natural philosophy. The executors are Lady Kelvin, 
Dr. J. T. Bottomley, and Dr. J. F. Bottomley, nephew and 
grand-nephew respectively, and Lord Kelvin's solicitor, Mr. T. 
Warren, of Glasgow. The total amount of the will has not 
vet been lodged, but it is understood to. be several hundred 
thousand pounds. . 


Power Developments in South Carolina.—A considerable de- 
velopment in electrical cotton-mill driving is taking place in 
South Carolina, U.S.A., where the spread of electrical driving 
since its introduction in 1894 has been rapid enough already to 
account for more than one-third of the total 500,000 h.p. used 
in cotton-mill driving in this region. Ther are in the neigh- 
bourhood of Charlotte, N.C., two principal  water-power 
schemes, that of the Whitney Co. on the Yadkin river, and 
the Southern. Power Co.s undertaking on the Catawba river. 
The former scheme was originated by Mr. C. C. B. Hambley, 
an Englishman, and the hydraulic works started in 1904 have 
made considerable progress. According to a Chicago newspaper 
a dam 60 ft. wide and 47 ft. high has been constructed, which 
renders an enormous storage area avallable. On one side of the 
dam a canal 130 ft. wide and 30 ft. deep has been constructed, 
which carries the water about 4j miles to the pressure pipes to 
the power-house, where turbines aggregating 40.000 h.p. will be 
installed. Iwo other stations in the same neighbourhood are 
projected. which are to produce a further 90,000 h.p. The 
Southern Power Co. already distribute power to a large manu- 
facturing district from a 10.000 h.p. Catawba station and а 
40.000 h.p. station. known as the Great Falls plant. A further 
40,000 b.p. plant is under construction at Rocky Creek, and 
another of 24,C00 h.p. capacity at ‘Ninety-nine Islands," near 
Spartanbury, and additional power-houses aggregating some 
200,000 h.p. are projectel at other points on the Catawba river. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


Ix the Zeitschrift für Elektrochemie of December 20th, Kurt 
Aindt publishes an article upon viscosity and conductivity. It 
has been shown bv a number of workers that there 18 a more or 
less constant difference between viscosity of a solution or of a 
fused salt and electrical conductivity. That is to say, with 
increase in viscosity there is a decrease in the conductivity, and 
vice versa, this being due to the increased or decreased fluid 
friction upon the passage of the ions. Walden, who has re- 
cently worked with a normal electrolyte, tetraethyl-ammonium 
iodide, which he dissolved in a large variety of organic liquids, 
stated that the product of the equivalent conductivity and the 
internal friction of the fluid is a constant, which is independent 
of the temperature or the nature of the solvent. A practically 
similar conclusion was come to by Jones, Lindsay, and Carrol, 
working with mixtures of methyl alcohol and water. А good 
deal of work has also been carried out with fused electrolytes, 
but the agreement in this case is by no means constant. Arndt 
has now carried out experiments with fused salts at different 
temperatures. With increase of temperature the viscosity de- 
creases, but the conductivity increases. But the product x.n, 
i.e., the conductivity .by the viscosity is not constant. In the 
case mentioned a tused mixture cf В.О, NaPO, showed the 
rather remarkable result when the equivalent conductivity was 
reduced to the same viscositv, that the conductivity was inde- 
pendent of the quantity of added sodium metaphosphate. In 
other words, the sodium meta-phosphate is completely ionised. 
Another interesting point brought out is that in the fused condi- 
tion sodium nitrate conducts half as well again as the potassium 
salt, but in aqueous solutions the conductivity is in the reverse 
order, the potassium salt conducting better than the sodium 
salt. This тау be due to a film of the solution moving with the 
ions. If, then, the Ма” ion has a thicker film than the K' 
ion. the friction will be greater, and consequently the con- 
ductivity less. | 

In the German Patent. 181,656, Rudolf Schaar describes a 
method for obtaining either pure gases or mixtures of gases in 
varving proportions by electrolysis. The process consists in 
altering the size and position of the electrodes and of having 
a portion between the electrodes, which, however, does not reach 
to the bottom of the bath, and can be raised or lowered at 
will. When the solution is electrolysed with insoluble elec- 
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ELECTRIC LIGHTING PROVISIONAL ORDERS 


We give below a complete list of applications .for Pro- 
visional Orders deposited with the Board of Trade, under 
the provisions of the Electric Lighting Acts, 1882 to 1890, for 
the Session of 1908. In cases where the name of the promoter 
is not given, the local authority has lodged the application :— 

Barrhead, Strathclyde Electricity Supply Co., Ltd.; Barton- 
upon-lrwell: Bath (Rural) (Amendment); Bispham-with-Nor- 
breck; Bridgend (Extension); Caldy Manor, Caldy Manor 
Estate, Ltd.; Carmarthen, Messrs. J. B. Saunders & Co.; 
Clydebank (Amendment), Clyde Valley Electrical Power Co.: 
Dundee (Extension), Dundee Gas Commissioners; Fleetwood ; 
Fleetwood. Broadstone, Ltd.; Halesowen (Rural), George Bal- 
four; Hendon (Amendment), Messrs. Crompton & Co., Ltd. ; 
Heswall: (Rural); Johnstone. Strathclyde Electricity Supply 
Co.. Ltd.; Llandaff and Dinas Powis (Rural), (Amendment) ; 
Llansamlet, Rural District Council of Swansea; Lowestoft 
(Quiton Broad Extension); Lymington (Extension), Lymington 
Electric Light and Power Co., Ltd. ; Macclesfield (Amendment); 
Oulton Broad ; Portsmouth; Rutherglen (Amendment) ; 
Southampton; Sowerby Bridge; Tewkesbury; Woking, Woking 
Electric Supply Co., Ltd. 


CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRIC LIGHTING PLANT AND ACCESSORIES.—The 
large bound catalogue of some 300 pages, issued by Messrs. 
Drake & Gorham. forms a useful work of reference for those 
laving out electric light installations, »nd deals in some detail 
with boilers. producer gas plant, steam, gas, and oil engines, 
turbines and enyine-room stores, shafting. pulleys, and belting, 
dvnamos, motors, switchgear, measuring instruments and acces- 
sories, storage batteries, wires, cables, &c., for lighting, power, 
telephones and bells, and liehtning conductors. Incandescent 
lamps of the carbon filament, tantalum, and Nernst types, 
arc lamps. switches, wall plugs, lamp-holders, steel tubing, cas- 
Ine, &c. Electric bells, telephones, heating appliances, and fans. 
Various types of machinery and appliances for domestic, dairy, 
and farming purposes, and = motor-cars and accessories, 

INTERCOMMUNICATION TELEPHONES.—A leaflet from 
the Sterling Telephone & Electric Co. gives а of several 
patterns of intercommunication telephone of the wall and table 
types. Ап automatic replacement instrument is tested with only 
a single lever, and calls may be made irrespective of its posi- 
tion, in addition to the “Era” multiple lever type, of which 
verv large numbers are in use. In AT the single-lever instru- 
ments the contacts are enclosed in the instrument case, 
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trodes, oxygen is given off at the anode and hydrogen at the 
cathode. Тһе gas causes eddy streains, and if one electrode be 
small and the other large, and the portion be raised to a cer- 
tain position, the eddies can be caused to carry the bulk of, вау, 
the cathode gas under the portion and up into the anode com- 
partment, so that a mixture of the two gases is obiained. If 
pure hydrogen and oxygen are required, then the cathode is 
made double the size of the anode. 

In the Zeitschrift fiir Elektrochemie, 1907, 701, Н. Lee and 
A. Baezen compare the relative value of continuous and alter- 
nating currents for heating air or for working a resistance 
furnace. They have compared the yields of nitric acid with 
arc flames in air, using electrodes ot iron, or platinum and 
oxide electrodes. With the same energy in each case, prac- 
tically concordant results were obtained with continuous and 
with alternating currents. The conditions must, however, be 


such that the same form of arc flame is produced in every case. 


The authors conclude that variations of yield are not due to 
any difference between the continuous dud alternating current, 
but may be caused by differences in the subsequent manner in 
which the reaction products are cooled. Generally speaking, а 
higher voltage is required with alternating currents for the same 
energv consumption than for continuous currents; this may, 
perhaps. be due to the cooling of the electrodes between the 
alternations. The most important influence in obtaining high 
yields is the condition of the arc flame, and also upon the way 
in which the productg are removed from the sphere of action. 
For the production h carbide and for heating erucibles, 
both continuous and alternating currents required practically the 
same voltage and the same current. 

The British Aluminium Со. have more than realised their 
anticipation of being able to commence manufacturing alumimum 
at Kinlochleven in the beginning of the New Year, as work was 
commenced on Christmas Day, and the machinery was in full 
operation by the end of the week. The temporary factory now 
being operated is situated between the new village and the 
great dam. A special dam has been constructed for operating 
the present plant, and turbines capable of developing 3.000 
electrical h.p. have been installed. "һе principal works are 
being actively pushed forward, but some time will elapse before 
they are completed. 


POCKET-BOOKS, DIARIES, ETC., FOR 1908 


The General Electric Co. have presented some of their 
friends with an exceptionally fine and well-made blotting-book 


"with flexible leather cover, fitted with capacious pockets. 


This year's wall calendar of the D.P. Battery Co. fully main- 
tains the high artistic standard set by its predecessors. Tne 
principal feature is a coloured view of part of the company’s 
works in Derbyshire, showing the large water wheels and chimney 
shafts of the auxiliary steam plant by which the works is 
driven. 

We have received from the Electric Construction Co. a neatly 
made pocket.case with memorandum pad and transparent win- 
dow for season tickets, &c.; and a pair of light and convenient 
penholders. 

Messrs. Johnson & Phillips have sent us a miniature calendar 
and diary for 1908, neatly bound in crocodile skin. 

Messrs. Siemens Brothers & Co., Ltd., conjointly with Messrs. 
Siemens Brothers Dynamo Works, Ltd., are distributing this 
year to their friends a somewhat enlarged edition of their well- 
known diary. which contains a number of useful tables, &c., 
and some interesting illustrations showing the wide range 
covered by the activities of the group of Siemens companies. 

A neat waistcoat pocket diary and notebook for 1908, bound 
in Russia leather, is being issued by the Brush Electrical 
Engineering Co. 

A very artistic wall calendar is being distributed by Messrs. 
T. W. Broadbent, of Huddersfield, to their friends, which con- 
tains a three-colour reproduction of a painting entitled “ Har- 
vesting in Hertfordshire," by Alfred Elias. | 

An ingenigusly arranged calendar in the shape of a large 
incandescent lamp with revolving discs for the days of the 
week, month, &c., has been issued by the Pope Electric Lamp 
Co. 


Telegraph Traffic.-—The past week has been fairly free from 
derangements of telegraphic communication, the only cable 
which has given out being the one between Bathurst and Bissao, 
on Christmas Day. The ria Fao route was again interrupted 
between Bagdad and Bassorah on the 26th ult.. and some in- 
convenience was caused by interruptions to landlines, owing to 
the recent storms, 
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* ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Dec. 27th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 
a 


1906 Patents 


19,737, British THomsox-Houstox. This specification relates 
to improvements in signalling on electric railway systems, and 
utilises a power-house dynamo having one of its poles connected 
directly to an insulated conductor or fecder extending over the 
route; the other pole is connected to both track rails, which 
are bonded together, and a series ої sectional track-controlling 
conductors, or rails parallel to them, with semaphores or signals 
controlled in their operation in one direction by the use of 
rotarv electric motors, and in the reverse direction by the 
application of a constantly acting force, such as gravity or a 
spring, the arrangement being such that the signals are held 
locked at safety against the influence ofgthe constantly acting 
force, and with the source of electrical energy normally dis- 
connected therefrom. It also combines a system of such signals 


with sectional third rails, local sources of electrical energy: 


therefor, and switching devices connected in circuit with the 
sectional track-controlling conductors or rails in such а manner 
that when any sectional third rail is made alive the correspond- 
ing signal or signals are displayed at danger or caution through 
the agency of the constantly-acting force. Three claims, two 
figures. 

26,2124, CowrER-CorLEs. Improvements in anodes for electric 
deposition. lt is proposed in this specification to provide an 
improved means for causing the anode to gradually move to- 
wards the cathode surfaces, as the former is gradually dis- 
solved away, by means of screw threaded rods carrying the 
anodes in section, and each working in a nut, and cams adapted 
to he turned through the medium of bevel gear, so as to bear 
against the back of the anode sections. Two claims, two 
figures. 

28.112. Burrisg THomsex-Hovstoxn & WoopBnipGE, This 
specification relates. to improvements in switch-controlling 
mechanism for electrical installations, апа consists of an ar- 
rangement of interlocked levers and switches capable of home 
and remote control, whereby а switch can be opened or closed 
by hand-operated means near the switch, or from a distance. 
The line switch mechanism also controls the opening апа clos- 
ing of an earthing switch, so that the latter may not be closed 
except when the line switch is open, or rice versa. Four claims, 
three figures. 


1907 Patents 


880. J. C. LiNcors. The object of this invention is to con- 
Struct electric motors so as to secure ап unusual range in the 
Speed variation, whilst avoiding harmful sparking at the 
brushes of the motor, particularly at high speeds, and also to 
adaot the motor for working equally well in either direction 
of the armature. The motor consists of the usual field structure, 
within which the motor is designed to rotate. In connection 
with the armature are means for withdrawing it laterally from 
the field structure. The chief feature is the means for afford- 
ing a commutating field dming the high-speed positions of ad- 
m for the armature, which consists of an electro-magnet 
aterally positioned bevond the field structure of the motor 
adjacent to the armature when withdrawn therefrom to the 
high-speed position. This electro-magnet. is connected іп series 
with the armature of the motor. "Three claims, six figures. 


. 2.759, Pace, AND THE U.S.A. Licutixc & Heatixe Co. 
This specification relates to ап improved system for transmit- 
ting power to dynamo electric machines suspended from trucks. 
The obiect of the invention is to prevent the wear upon the 
axle of the dynamo and the consequent destruction of the 
armature which occurs with the usual power transmitting 
mechanism. "The driving pulley is mounted on the frame of 
the dynamo, the armature shaft being connected to the pulley 
by a lost motion connection, such as a “дос” or "spider," 
which is loosely connected. to. the pulley. There may be rela- 
tive movement between the driving pullev and the armature 
shaft. and all the transverse strains due to the movements. of 
the dynamo and the pull of the belting are thrown on the field 
frame of the dynamo instead of on the armature shaft. The 
axle is provided with a suitable driving pulley. connected to 
a belt with a pulley connected to drive the shaft of the dynamo. 
Suitable belt-tishtening springs are provided, and downwardly 
depending rods are secured to the outer ends of the beams, the 


lower ends of these rods being connected by cross rods. The 
field of the dynamo is provided with downwardly depending 
lugs or ears, to which is secured a cross rod provided with 
apertures at its ends for the hooked rods. А cross rod con- 
nects the two pivot bars, and suitable bearings are provided 
on the frame of the dynamo. ‘Two claims, three figures. 

18.925, WestincHouseE Merak Firamext Lamp Co. Method 
of fixing metallic filaments of incandescent lamps. The patent 
is published in full on page 12. 


Specifications Published To-day 


The following Patent Specifications will be published to-morrow, and 
willbe onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Summaries of the more important of these patents will appear in our 
next issue. 
1906 Patents 


15,1264, Cowrer-Cones. Manufacture of metal articles by elec- 
tro-deposition. 

25.050, DAIMLER-MOTOREN (Ех. 
driven vehicles. ; 

28,319, NTRECKER-AUFERMANN. Process for preparing printing 
plates by means of electrolytic etching. 

28,739, Bass, CHAPMAN, & CockKsHorT. Methods or means of 

electric braking. | 

28,775, DEUTSCHE GASGLËHLICHT AKT.-GES. (.1uerges.). Method 
of and means or apparatus for producing metallic in- 
candescence bodies for electric glow lamps. 

28,846, CnosstEY & Jackson. Electric ignition for internal-com- 
bustion engines. 

28.8974, COWPER-COLES. 


Transmission gear for motor- 


Electro-deposition of iron. 


1907 Patents 


516, Ryopes & НноркЕз Morors, Lrp. 

dynaimo-electric machines. 

1.558, AStBLER. Electric switches. 

1.945. CuxyxcHaws & Horpr-JONEs. 
electric clocks, 

2,227, SIEMENS Broruers Dy auo Works & PALAIRET. 

load electric circuit. breakers and the like. 

5,724, Lorixnc. Electrical generators for flour-bleaching and 
subsidiary purposes, 

4,172, WviLLor & Ferox. Electrical distribution systems with 
the aid of storage batteries. 

6,280. Kitsee. Electric telegraphy. 

6.849, Grose. Electric fuse boxes and fuse holders therefor. 

9,858, Ксені. Electro-mechanical tovs. 

9.176, LaND-UND  SEEKABELWERKE  AKT.-GEs. 
cable. 

9,833. TURNER. 

11,125. НохскЕңкоңр. Electric conductors. 

13,074, ALLGEMEINE ELeKTRICIrAtTs GEs. 
spindles of electric meters. 

16,514, MacGaHawN. Svynchronising apparatus for dynamo-electric 
machines. 

18,463, Конр & 
fastenings. 

18,498, Bónw. Operetive system electric locomotives. 

18,793, Vox Kanpo. 
systems. 

22,404, ALLGEMEINE 
machines. 


25,722, WESTINGHOUSE. 


Commmutators for 


Gravity escapements and 


Over- 


Safety electric 
Telephone systems and apparatus therefor. 


End pivots for the 


Wassam. Combined cross-ties and - rail- 


Double wire overhead electric trolly | 


ELekTRICITATS Ges. — Dynamo-electric 


Yielding resistance devices. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


21,555. Масне. Electric transformers. 

26.607. FELTEN & GUILLEAUME-LAHMEYERWERKE AKT.-GEs. Direct 
current electrical. machinery. 

26,846, ALLGEMEINE ELEKTRICITATS-GES. 

27,075. SIEMENS-SCHUCKERT WERKE Ges. Electrical systems or 
arrangements for driving machinery subject to variable 
loads. 


Arc-lamps. 


For LOCAL NOTES, Gc. see pp. 27 to 32 
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ACCUMULATOR 
INDUSTRIES, Lro. 


| Works: | London | Offices: 
MAYBURY, WOKING, 4, White Street, 
| SURREY. | MOORFIELDS, E.C. 


ti SCIENCING. WOKING.” 


IMPROVED PLANTE POSITIVE PLATES. 


| CENTRAL STATION, | HOUSE, : SHIP, TRAIN, PORTABLE and IGNITION TYPE BATTERIES. 


RIMBAULT = =: 


Four-Dial Bridge, A 1033. With Sliding-Contact Dials. 


BRIDGES WITH PLUG DIALS ARE ALSO SUPPLIED. 


The India Rubber, Gutta Percha 


and 


Telegraph Works Co., Ltd. 


Head Offices: Works: 
106, Cannon Street, London, E.C. Silvertown, London, E. 


OFFICIAL ANNOUNCEMENTS AND SMALL ADVERTISEMENTS. 


Official Advertisements are charged at the rate of 1/- per line (column width). 

Small Prepaid Advertisements of Situations Vacant and Wanted, Plant for Sale or Wanted, &c., are inserted at the rate of 1/- 
for the first 12 words and 14. per haue afterwards. Three insertions for the price of two. Advertisements can be received up till 
Wednesday morning first post. 

Letters should be addressed to Тнк Кцоултт PUBLISHING Co., Lro., 203-6, Temple Chambers, London, E.C. 


WANTED. . SITUATION WANTED. 
LATINUM SCR. AP IN ANY FORM: lad. OL D ANGINE Е R Кекте situation, Charge of Electrical 
ELECTRIC LAMP TOPS, SCRAP COPPER WIRE, BRASS, Installation, Factory or Private. Steam, Gas, Suction plant. 


LEAD, ZINC, and every kind of WASTE RUBBER: highest М. 231, Gladstone Avenue, Wood Green. 
price paid. — LANGHAM Co., 39a, Langham Road, Tottenham. 
"Phone 1662, Tottenham. (Continui d on page Ix. 
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ELECTROMOT ORS, то 


Telephone: 7094 OP ENSHAW, Manchester. adnet i » 


DYNAMOS a MOTORS 


ELECTRICALLY-DRIVEN WINCHES, 
HOISTS, and OTHER SPECIALITIES. 


SPECIALITY : — 


COMPLETE ELECTRIC 
POWER PLANTS 


FOR 


Standard Een ы ну оп Baseplate. WO R KS & FACTO RI E S. 


LONDON OFFICE: 35, QUEEN VICTORIA ST., Е.С. 13: 3525 Losoos Watt, 


Branchee : . 
BIRMINGHAM : 109, Colmore Row. LIVERPOOL: 4, Ashfields, Wavertree. 
NEWOASTLE: 10, Neville St. 


GLASGOW: 43, Mains St., Waterloo St. 


"Weston Instruments 


Are now supplied direct from Stock 
es IA 


4 4 


Telephone: 
2029 HOLBORN. 


ШКУ Т Э \Telegrams: 
EE M i “PIVOTED, 
| | 3 LONDON.” 
ШШШ Model 58.—MULTIMETER. 
4 а STANDARD PORTABLE TESTING SET. 


Model 16.—STANDARD PORTABLE DEAD-BEAT WATTMETER 
for A.C. and D.C. Circuits. 


Standardized and Repaired at our own Laboratory 
—————— аі ————————A————— 
Audrey House, Ely Place, Holborn, London, E.C. 


WESTON ELECTRICAL INSTRUMENT СО. 


"зше 
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LOCAL NOTES 


ACCRINGTON: Electric Tramicays.—-Yhe new section of the 
tramways as far as St. John’s Church, Baxenden, was formally 
opened fior public traíftic last week end. The rest of the lines 
to the boundaries are now practically completed. 

ACTON: Llectrical Exhibition.—1t has been decided by the 
Acton Council to hold an exhibition of electrical goods in the 
Public Baths from January 18th to 25th. £82 has already been 
guaranteed by the stallholders, and it is estimated that the 
receipts will be £152. 

BELFAST: Zramway Rereipts.—-In spite of the rough 
weather during Christmas, the receipts from the Belfast Cor- 
poration electric tramway trattic show a decided increase over 
Jast year. The figures last year were: Christmas Eve, £719; 
Christmas Day, £591; Boxing Day, £488; day after Boxing 
day, £488; total, £2,246. This year the receipts were: Christ- 
mas Eve, £182; Christmas Day, £559; Boxing Day, £594; day 
following Boxing Day, £541; total, £2,466, showing an increase 
ot £220 for 1907 over 1906. 

BISPHAM: Electric Lighting Order.--The Parliamentary 
agent of the Council has reported that all the preliminary 
stages, with regard to the Council's application for an electric 
ughting order are now completed. 

BRADFORD: The Church Bank Accident.— The Bradford 
tramways accident on Church Bank, the steepest gradient in the 
city, some months ago. has led to prolonged negotiations with 
injured passengers. These are now completed, and it is otlici- 
ally announced that all claims have been settled for £2,CU0. 
plus doctors’ bills. Fourteen persons were injured, and though 
the Corporation has always held that it was not legally liable, 
ах the car ran away owing to pure accident, liability has not 
heen evaded. The cost of the accident is equivalent to the gross 
takings on the whole system for half а week. 

CASTLEFORD: Zhe Normanton, Castleford, and Pontefract 
Tramways.—Mr. England, the tramways manager, reports as 
follows :—-'''The tramways were opened for publie гаће on 
October 29th, 1906, and comprise 7112 miles of track, and 10-22 
miles of line reckoned as single track. At. the depot in Castle- 
ford, where the power-station and repair-shops are also situate, 
there are 16 cars in stock, seven of which are used on the 
ordinary week-day service, and all of them each week-end. 
During the vear under review it is estimated that approximately 
2.509.000 passengers have been carried. Since November 4th 
last cars have not run into Pontefract, owing to the Board 
ot Trade having refused to grant a certificate authorising the 
running through Front Street until the required clearance of 
15 inches at «ne particular point is obtained. At the time of 
writing there seems no prospect of a settlement being arrived 
at. as the Corporation of Pontefract will not agree to a slight 
narrowing of the footpath to enable the company to get the 
clearance. There is no likelihood of any extension to Feather- 
stone or Knottingley being carried out for some time to 
come. 

DUNDEE: Electricity Derelopments.—The Dundee Electric 
Lighting Committee made a tour of inspection, with a view of 
finding suitable sites for two sub-stations, which will be situated 
one at Lochee, and the other in the Maryfield. district. Con- 
cerning the former it has been decided that ground belonging 
to the Tramways Department, adjoining the саг sheds, shall 
be utilised, and at Maryfield ground between Dura Street, and 
Clepinzton has been chosen. 

Electric Lighting Order.--A special meeting of Dundee 
Town Council was held on Friday last, when the Town Clerk 
reported that when the late Provisional Order for the extension 
of the burgh boundaries was promoted, it contained clauses 
referring to electric lighting, but as the Secretary for Scotland 
had no power to deal with that question, the clauses had to be 
deleted. | Mr. Don, convener of the Electricity Committee, 
moved that steps be taken to obtain an Order from the Board of 
Trade to extend the area for the supply of electricity to make 
it co-extensive with the new burgh boundaries. This was agreed 


to. 

EALING: Noisy Tramcars.— А conference has been held at 
Ealing by several of the councils through whose districts the 
London United Co.'s tramways run, and it was decided that the 
matter could only Бе dealt with by the Councils individually, 
anc that the Councils follow the course adopted by the Acton 
Council, that the Middlesex County Council put in force the 
Act of Parliament. which provides that where the tramway 
company did not do work which was necessary, the authority 
cculd give the company seven days’ notice. and then do the work 
itself. and charge the cost to the company. Several members of 
the conterence are approaching Mr. Lloyd George to see what 
could be done through the Board of Trade in the matter. 

FINCHLEY : Erftension of Tramways.--Negotiations are pro- 
ceeding between the District Council and. the County Council 
with regard to the proposed tramways in Regent's Park Road, 
Ballards Lane, and Woodhouse Lane. A number of points 
have been settled, but six objections raised by the local 
authority have not yet been satisfactorily met by the County 
Council. 


GLASGOW: Tramway Extensions.-—-Yhe Tramways Commit- 
tee of Glasgow Corporation have had under consideration a 
report by Mr. James Dalrymple, the manager cf the ‘Tramways 
Department, regarding the proposal to carry out the powers 
contained in the Glaszow Coporation (Tramways Consolidation) 
Order, 1905, to make tramways from Great Western Road to 
Gairbraid Street --? furlongs, 26 yards; and fiom  Gairbraid 
Street to Possil Park- 1 mile, 1 furlong, 177 vaids. The total 
length of these sections measures 2 miles, 203 vards, and it 
would be necessary to double the present single line in two 
places, which would measure 5 furlongs, 169 yards, making 
the total length nearly three miles. the cost of equipping which 
would be £435,000. А census was taken on ten days between 
September 24th and October 4th, and showed that some 800 
people used the route each way every day. An estimate for 
this route for receipts per car mile would be 3d., and taking 
the expenses at 93d. last year’s figures--there was a loss of 
63d. on every car mile run. If a five minutes’ service were 
given, the annual car mileage would amount to 481.593, which 
at 63d. per mile would mean a total loss of £15,600 per annum. 
The Committee decided not to proceed with the work of 


construction at present. 


HALESOWEN: Light Railways Order.—'Yhe Light Railways 
Commissioners have submitted to the Board of Trade for con- 
firmation an order made by them transferring to a company the 
powers conferred on the Rural District Council of Halesowen 
by the Halesowen Light Railway Order of 1901, and the Exten- 
sions Order of 1902, and amending those orders. 


HALIFAX: Telephone Charges.—The Halifax Corporation 
Telephone (Wayleaves) Committee have resolved to recommend 
the Town Council to accept. the undermentioned terms :—5s. 
per annum to be paid by the company to the Corporation for 
each subscriber through the local exchange up to and including 
1,050 subscribers; 2s. 6d. per annum for each subscriber beyond 
1,000; 2s. 6d. per annum to be paid by the company to the Cor- 
poration for each pole and bracket; a rebate of 20 per cent. 
per annum to be allowed by the company off the tariff rates for 
telephones supplied to the Corporation, The new arrangement 
to commence on January 156, 1908. Except as varied by the 
foregoing suggestions, the existing agreement will continue in 
torce. 

HANWELL: Electric Lighting Order.—At the last meeting ot 
the District Council a letter was read from the Board of ‘Trade 
stating that unless the Council could show that it intended to 
take action in regard to. the Electric Lighting Order in the 
course ol the next twelve months, the Order would have to be 
revoked. At the same meeting the General Purposes Com- 
nittee. reported as to the terms upon which the Metropolitan 
Electric Supply Co. were willing to take over the Council's Light- 
ing Order. The company desired (1) modification of the list 
of streets in which mains are to be laid, and to this the com- 
mittee saw no objection; (2), the Council to take the supply 
of electricity for the otlices of the Free Library at 4d. per unit; 
(2), the company to fix on seventy of the existing lamp-posts in 
certain streets new lanterns, each containing 259 с.р. Osram, or 
other high elliciency lamps, to renew these lamps when neces- 
sary, and supply them with energy for 5,640 hours pere annum 
tor an inclusive payment by the Council of £4 per post per 
annum; (4), the company to erect twelve Нате arc lumps in the 
Uxbridge Road, and ten in Boston Road, with the necessary 
standards, to carbon and clean, renew the globes, repaint the 
standards, and supply energy for 5,640 hours per annum, for 
an inclusive payment of £41 per lamp per annum, this price 
being subject to revision at the end of ten vears: (5), the com- 
pany to repay to the Council the sum of £550 expended by the 
latter in. obtaining the Provisional Order; (6), the Council to 
have the right of re-acquiring the undertaking in 42 years. 
The committee pointed out that the company made no condition 
in their first offer as to street lighting. "The committee could 
not agree to the terms now proposed, and recommended that the 
ацтеетепё should be on the lines of that originally proposed, 
with the proviso that the Council would be willing to consider 
the question of street lighting when the supply of electricity 
was available. The report of the committee was adopted, and 
the surveyor was instructed to obtain details of the present cost 
of public lighting. 

HASLINGDEN: Electricity Scheme.— Алу animated. contro- 
versy is proceeding in the Haslingden district, and the part 
taken by the Lancashire Electric Power Co. is being adversely 
criticised. On the спе side it is claimed that Accrington could 
have provided for Haslingden in their recent Bill, but for the 
action taken by the company. However. the borough will now 
take up the undertaking itself, and the Corporation has decided 
to electrify the present. steam tramway system within. the 
borough, which falls into their hands at the commencement. of 
the New Year. The work is being carried out by the Cor. 
poration under the Borough Engineer Mr. J. Singleton Green. 
Messrs. Handcock & Dykes, 1 Victoria Street, Westminster, 
S.W., being retained as advising engineers. 
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HORBURY: Electric Lighting Order.—The Board of Trade 
give notice that they have revoked the Horbury Electric Light- 
ing Order of 1905, as to the whole area of supply, from the 
19th of December, 1907, and the revocation takes place from 
that date. 


HUDDERSFIELD: Electricity Accounts.—Orders for addi- 
tional plant at the generating station have been given. During 
November the number of consumers was 2.611, against 2,584 
in October, and the lamps connected, 194, (69, as against 190,174. 
In reference to the extensions to Linthwaite and Golcar of 
electrical energy, the approval of the Board of Trade has been 
received. 


KIRKALDY: New Tramway Arrangement.-—AÀt a meeting of 
the Tramway Comimttee of Kirkealdy Town Council a report 
was submitted by Mr. Francis, Burgh Electrical Engineer, on 
the running of the tramway cars during the past four weeks 
under the system for the joint running of the Kirkcaldy and 
Wemyss cars, as suggested by the arbiter. He points out 
that, as compared with the same period of last year, the cars 
have run 5,016 less car miles, and have taken £26 145. 44. 
more in receipts, while they have also carried 4,254 more 
passengers, so that there has been a net gain for the period 
mentioned of £120, which is at the rate of £1.560 per annum. 
From these figures it was apparent that the new svstem was 
giving greater convenience to the travelling public than the 
old system, since they were carrying a larger number of pas- 
sengers. He recommended the Committee to give the present 
system a trial during all the various seasons of the year. "There 
was no doubt that if the present receipts were maintained 
throughout the year the Kirkcaldy tramway and electric lighting 
undertakings would both be paying concerns. 


LIVERPOOL: An Improved Sanding Device.—The sanding 
device described in E.LectricaL ENGINEERING, Vol. I., p. 585, 
has been fitted to about 300 cars of the Liverpool Corporation. 
A test of the apparatus was recently demonstrated in Prescot 
Street, which is one of the steepest gradients in the city. The 
.ar was driven to the top, and then allowed to run back, but 
the sanding device so facilitated the work of pulling up, that 
the car was brought to a standstill in an extremely short dis- 
tance. The same result was obtained when the car was driven 
down the hill at a speed of about eighteen miles per hour. 


LONDON: Hammersmith Electricity for Franco-British Ex- 
hibition. —The Board of Trade have approved of the Hammer- 
smith Borough Council supplying the I*ranco-British Exhibition 
with electrical energy, subject to the regulations for securing the 
safety of the public, and for ensuring a proper and sutlicient 
supply of energy, and to the Board's regulations with respect 
to supply at extra high pressure. ‘Lhe terins between the Council 
and the Franco-British Exhibition Co. are as follows. The 
period within which the guaranteed minimum payment of,£10,000 
has to be made is from May 18 to October, 1908. The Council 
guarantees to supply 100 kilowatts on January Ist, 1908, and 
make a progressive increase in supply from that date up to 
500 kw. to May 1% as the work advanced. 


Marylebone: The Electric Lighting Accounts.—In reply 
to the criticisms on the local electricity undertaking, the chair- 
man states, that instead of having only £8,000 at the end of 
the working year, ending March 31st, 1908, with which to 
meet £100,000 interest and sinking fund, as alleged in some 
of the criticisms, at the end of December lst, 1907, 
£67,792 will have been paid on this account. "There will be 
an estimated profit, after paying interest and sinking fund 
charges, of £11,000 at the end of the working year, but if 
there is any reduction in price per unit this will not be fully 
realised. The overdraft at the banker's is estimated to be at the 
end of December 31st £58,048, against which there is due from 
consumers £44,000. Expenditure on capital account is set down 
approximately at £1,991,500. Loans received total £1,974,920. 
An estimated increase of the sales for the year of 75 has 
actually been increased to 7:9. 


MAIDSTONE: Electrivity Works Extensions.—Considerable 
extensions have been made at Maidstone to the boiler-house 
and generating plant, and a complete installation of mechanical 
stokers has been put in, with new water purifiers. A new 
steam-dvnamo set of 500 kw. capacity has been installed, the 
engine being а 940 i.h.p. Belliss & Morcom high speed triple- 
expansion, and the dynamo by Dick, Kerr & Co., and a new 
switchboard by Drake & Gorham. 


NEWPORT: Electricity Loan Granted.—At a meeting of 
the Newport Electricity and ‘Tramways Committee on Tuesday, 
it was reported, in regard to the conditional refusal on the part 
of the Local Government Board of sanction to borrow £30,000, 
applied for fifteen months ago, that the Board had now issued 
sanction for the greater portion of the loan, withholding for 
the present sanction for sums of between £4,000 and £5,000 
upon expenditure, concerning which more information is re- 
quired. The Town Clerk will furnish this, and it is anticipated 
that the full loan will then be agreed to, though the adverse 
balance of £2,600 brought forward on the revenue account must 
he paid off, and not further brought up from year to year. 
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OXFORD: The Dalter System Tramways.—A report has been 
submitted by Mr. Sellon, and adopted by the General Purp.:es 
Committee of the Oxford Corporation, to the effect that the 
Dolter system had not yet been working satisfactorily in any 
t.wn in Great Britain for six months. According to the 
agreement which the Council entered into with the Dolter Co., 
an inspection was to be made by the Corporation of some tram- 
way run on the Delter system for six months, and a definite 
answer às to whether they’ considered it satisfactory for 
Oxford, was to be given to-day. With this object in view 
the Corporation were invited by the company to visit 
Hastings last week. — After luncheon at the Queen's 
actel ап inspection was made of the whole of the line laia 
upon the Dolter system, extending to the western end of Nt. 
Leonards along the sea front for about 13 miles. The greater 
out of this 15 double line. "The party rode on the cars to 
the further end of the line, and then dismounted and walked 
back along the track from end to end. After dark the party 
суат walked along the line, in order the better to observe the 
"ashing of the studs, and the alleged interference with the 
aghts in the cars, about which so much has been said. Since 
the track was first laid in Hastings many improvements have 
been effected. The studs, which at first were raised above the 
ievel of the track to an average extent of about five-eighths of 
an inch, have now been considerably worn down to about a 
quarter of an inch. When the cars first started to run a horse 
received a shock from a live stud, but since that time no acci- 
dents have occurred. The fact that the Board of Trade now 
considers the system quite satisfactory is revealed by the fact 
that a full licence has been granted. At the first application 
a licence for six months was granted, and on the second occa- 
sion another licence for a similar period was allowed. The 
conditions of this line are very different from those prevailing 
at Oxford. The sea front is a wide thoroughfare, on which 
the track is laid at one side, whilst considerable space is left 
on the other for vehicular trathe. For this reason it is com- 
paratively seldom that the tram track їз used by the ordinary 
trattic. Only perhaps about three hundred yards traverse a 
business street, and that is fairly wide. ‘The conditions at Tor- 
quay more nearly approach those at Oxford, so that it is quite 
pone that the Corporation may still decide to visit Torquay 
also. 


PONTYPRIDD: Rhondda Tramway Route.—Colonel Druitt. 
of the Board of Trade, conducted an inspection on Friday last 
of the new viaduct at Pontypridd, connecting the tramways 
of that town with the Rhondda Valley. The inspector ex- 
pressed himself satisfied with the structural arrangements, and 
the electric tramcars of the District Council commenced running 
on Saturday last. 


SPALDING: Urban Council Surcharged.— The district auditi 
(Mr. J. A. Cole) has surcharged members of the Spalding 
Urban Council with £66, being amount incurred in opposing 
an electric lighting scheme, powers for which were being 
applied for by an outside company. The ground of the sur- 
charge is that the Local Government Board were not notified 
of the action the Council were taking in the matter. The 
Council are appealing to the Local Government Board against 
the decision. 


TORQUAY: Z'ramway Progress.—At Torquay the demand 
of the Tramways Company for current has increased so con- 
siderably that extensions will have to be carried out at the 
electricity station, which is now taxed to the utmost capacity. 

WIGAN: Electricity in Collieries.—We learn officially that 
Messrs. Pearson & Knowles, Coal and Iron Co., Ltd., one of 
the largest concerns of the kind in the country, are havin 
powerful electrical plant put down for haulage, driving, an 
other purposes at their extensive collieries at Abram, near 
Wigan. 

Electric Lighting Order.—'The Board of Trade give notice 
that they have revoked the Wigan Rural District Electric Light- 
ing Order, 1905, as to the whole area of supply, from the 50th 
of November last, and the revocation takes effect from that 
date. 


WIMBLEDON: Electric Lighting Ezrtensions.— The Elec- 
trical Engineer reports that the actual cost of erecting 33 
flame arc lamps in Worple Road, Kingston Road, and Haydon's 
Road, was £639. The Electric Lighting Committee have de- 
cided in favour of a sum of £639 8s. 10d., in addition to the 
£1,500 already voted in relief of rates, being transferred from 
the electric lighting account to the general district fund. The 
Electrical Engineer has submitted a report upon the relative cost 
and efficiency of tantalum lamps, osram, and carbon filament 
lamps, now in use, lor street lighting purposes, and actin 
upon the report, the Electric Lighting Committee has decide 
that no extensive alteration should be made at present in the 
existing system, but that one 32 c.p. carbon filament lamp be 
уш substituted in the street lamps for each pair of 16 c.p. 
lamps now used. Complaints of defective lighting having been 
received, eight of the carbon filament lamps in Kingston Road 
are to be replaced by osram lamps, and a 52 c.p. carbon fila- 
ment lamp substituted for each pair of 16 c.p. lamps in Quicks 
Road, and Barghley Road. An additional lamp-post, fitted with 
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a 32 c.p. carbon filament lamp, is to be placed in Stanton Road. 
Failures of the electric supply occurred in the district during 
December, caused, on one occasion, by the breakdown of a 
75 kw. transformer, and on another by a pick being driven into 
a supply cable. Two 100 kw. transformers were hired for £10 
and 16s. each per day when used, in view of the breakdown 
mentioned above. 

WINNIPEG: Electric Progress.—It is estimated by experts 
that by their completion of the water-power plant the Winnipeg 
Electric Co. wil save quite $1C0.000 a year in working 
costs, which would in all probability equalise any reduction 


TENDERS INVITED AND 


AUSTRALIA.—In reference to the notice on page 953 of our 
issue for December 19th, Mr. J. Cresswell, the Board of Trade 
correspondent at Adelaide, has forwarded a copy of the specifi- 
cation and conditions relating to the supply and delivery to 
the Municipal Tramways ‘Trust, Adelaide, of special work. 
points and crossings for tramways. Sealed tenders, endorsed 
“Tender for Special Work," must reach the Chairman, 
Municipal Tramways Trust, 8 King William Street, Adelaide. 
by noon on February llth, 1908. ‘fenders must be accompanied 
by a preliminary deposit equal to one per cent. of the total 
amount of the tender. The specification and conditions may 
be examined by British manufacturers at the Commercial 1п- 
telligence Branch of the Board of Trade, 73 Basinghall Street, 
E:C. 

The Victorian  Postmaster-Generals department invites 
tenders by May 26th, 1908, for the supply of опе 
common battery switchboard of thirty sections, complete with 
frames, racks, power plant, and parts; also for 3,000 telephone 
wall sets; 1,00) telephone table sets; 150 extension switches, 
ccmplete; 10 switchboards, for 2 and 6 lines; 50 switchboards. 
for 5 and 10 lines; 10 switchboards, for 6 and 20 lines; 10 
switchboards, for 8 and 50 lines; 200 telephone wall sets, for 
party lines; and 100 telephone wall sets, for party lines. 

BARNES.—The Council invite tenders for the delivery and 
erection at the Council’s depot, High Street, Mortlake, 
London, S.W., of a two-ton electric locomotive crane. Full 
particulars from the Engineer's and Surveyor’s office, High 
Street, Mortlake, to whom tenders should be sent by January 
13th. 

BULGARIA.—A British Consular report states that besides 
Government requirements, there are various municipal enter- 
prises іп Bulgaria in which British contractors and manufac- 
turers should obtain a share, including electric lighting. and 
traction. 

BUENOS AYRES.—The 7eriew of the River Plate states 
that the Buenos Avres Municipality are calling for tenders for 
a period of six months—May 1st, 1908—for the construction of 
two tube railways, and also for the renting and working of same 
when built. Full particulars can be obtained in the Argentine 
Legation in the following cities :—London, Paris, Berlin, Brus- 
sels, Rome. and New York. 

CANADA.—The Financier states that from Montreal comes 
the report that a syndicate of British capitalists is prepared to 
spend £2.000,000 in Canada's electrical development. The scope 
of the enterprise will, according to Mr. Rodolphe Forget, M.P., 
who has been an active promoter of the scheme, include the 
improvement of existing electric railways, the construction of 
others—especially in the rural districts of Quebec Province— 
and the development of water powers for industrial purposes in 
Ontario and Quebec. One of the engineers employed by the 
syndicate has been in Canada for two months making a careful 
inspection, and one of the leading members of the syndicate 
is now on his way to Canada. 

FINCHLEY.— Tenders are invited for the supply and erection 
of a 350 kw. high speed engine and dynamo combined, together 
with spare parts. Particulars from the Electrical Engineer (Mr. 
E. Calvert), Electricity Works, Squire’s Lane, Finchley, N. (fee 
£2 2s., returnable), and tenders to the Town Clerk by January 
20th. 

GLASGOW.—'The Corporation invite tenders for the supply 
of a 4,C00 kw. turbo-alternator running at 750 r.p.m. Copies 
of the specification and form of tender may be obtained on 
application to Mr. W. W. Lackie, engineer, 75, Waterloo Street. 
Glasgow (fee two guineas, returnable), and tenders to the Town 
Clerk bv Januarv 14th. (See advertisement this week.) 

GUISBOROUGH.—The question of electric lighting is under 
consideration by the Town Council, and a special meeting is to 
be held. 

ILFORD.—The Council are to erect larger tantalum lamps 
down Ilford Lane from the termination of the arc lights to 
Loxford Bridge. Extensions of arc lighting are also to be 
considered shortly. 

INDIA.—Tenders are invited by the Bengal and  North- 
Western Railway Co. for 15.000 incandescent lamps. Specifi- 
cations тау he obtained at the company's Londen offices, price 
1 Оз. (not returnable), and tenders should be addressed to the 


in traffic in Winnipeg that may result from any easing off in 
business at that centre of Western activities. It is asserted 
that the company has 22,С00 h.p. available, 15,000 of which are 
sutticient to satisfy its own requirement, while the balance can 
be disposed of to local users. Rapid progress is being made 
with the extension of the suburban lines, and the electrifica- 
tion of the section from Winnipeg to Selkirk, some 22 miles 
in length, at present being operated by steam, is being pro- 
ceeded with. The financial position. of the company has made 
rapid progress during the last vear or two, and the stock at 
about 120 is regarded as an attractive investment. 


PROSPECTIVE BUSINESS 


Мы: Director, 257 Gresham House, Old Broad Street, 

KILKENNY.--The Joint Committee of Management of the 
Kilkenny and District Lunatic Asylum invite tenders for (1) 
suction gas plant, gas engines, and generators; (2) accumulators, 
switchboard, mains, &c. Plans may be inspected by appoint- 
ment at the Asylum or at the oftice of the consulting engineer, 
Mr. L. J. Lawless, 27 Castlewood Avenue, hathinines, Dublin, 
from whom copies of the general conditions, &c. may be obtained 
(fce, three guineas, returnable). ‘Tenders to the Resident 
Medical Superintendent by January 18th. 

LONDON: London County Council.—Tenders are invited for 
the supply and delivery of about 500 tons of steel slot rails 
and about 190 tons of conductor rails, required for the recon- 
struction on the underground conduit system of electric trac- 
tion of certain sections of the Councils tramways. The rails. 
must be of British manufacture. Full particulars, forms of 
tenders, &c., from the Chief Engineer to the Council, Mr. 
Maurice Fitzmaurice (fee £2, returnable), and tenders to the 
Clerk to the Council by January 21st. 

Fulham.—The Board of Guardians has instructed the engineer 
to revise the telephone system at the infirmary at an estimated 
cost of £70 6s. 

Poplar.—The Guardians invite tenders by January 8th for 
electrical supplies, among other stores. ‘Tenders to the Clerk 
to the Guardians, 45 Upper North Street, Poplar. 

Stepney.—A loan of £20.000 is being taken up from the 
London County Council in connection with the electricity 
undertaking upon the terms that such amount is taken up at 
once and repaid by equal annual instalments as to the sum of 
£10,000 within the last thirty-nine years of a term of forty- 
two years, and as to the sum of £10,000 within a period of 
thirty years, at 4 per cent. per annum. 

METROPOLITAN ASYLUMS BOARD.—The Metropolitan 
Asylums Board invite Tenders for installation of electric light- 
ing, &с.. in the motor workshops and vard at the Mead Am- 
bulance Station, Carnwathe Road, Fulham, S.W., in accordance 
with drawing and specification prepared by Mr. W. T. Hatch, 
M.Inst.C. E... M.LMech.E., Engineer-in-Chief. The drawings, 
conditions of contract, &c., may be inspected at the oflice of the 
Board, Embankment. London, E.C., where they can be obtained 
upon the payment of a deposit of £2 (returnable). Tenders to 
the Clerk by Januarv 8th, 1908. 

OSSETT.—An application is to be made by the Council to 
the Local Government Board for sanction to a loan of £23,000 
in connection with the Dewsbury and Ossett tramways. 

ROTHERHAM.—The Corporation invite tenders for the 
supply of tramway rails, fish-plates, tie-bars, bolts and nuts, 
and special trackwork, to be delivered in Rotherham. Speci- 
fications, &c. (fee one guinea, returnable), from the Borough 
Engineer, and tenders to the Town Clerk by January 17th. 

RUSSIA.—-The St. Petersburg Municipality have passed a 
resolution granting to the Tramway Committee a sum of 
2.067.000 roubles (about £296,000) for the purchase of 57 new 
motor-cars and 210 trailer cars for the municipal tramways. 

SHERINGHAM.—The Urban District Council have in- 
structed their surveyor to report upon the cost of an electric 
livhting scheme. 

TASMANIA.—The Town Council of Zeeham propose to 
borrow £3,000 for the purpose of additions to the generating 
plant at the electric power station. 

WILLESDEN.—Application is to be made to the Local 
Government Board for sanction to borrow further sums for the: 
purnoses of the electricity undertaking, amounting to £14,727. 

WIMBLEDON.—-Tenders are to be invited for the supply and 
installation of a 1.000 kw. turbo-alternator with condenser, and 
two water-tube boilers with economisers, pipe-work, and feed- 
pumps, for the Council’s electricity works, also for a remote 
control main high tension switchboard, and for the annual 
supply of flame arc lamp carbons from March 31st, 1°08. 

WORCESTER.—The Corporation invite tenders for the 
sunnlv, delivery, and erection of the following plant :—A 
400 kw. continuous-current steam generator; balancing dvnamo; 
surface condenser. Copies of specification, &c. (fee one guinea. 
returnable), from the City Electrica] Engineer. Mr. C. M. 
Shaw, to whom tenders by January 6th 
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TENDERS RECEIVED AND ACCEPTED 


ARGENTINE.—- The Lacroze Tramway Co. has ordered 22 
electric tramcars from the J. G. Brill Co. to replace those 
destroved by fire early this year. 

AUSTRALIA.—-Tenders tor the supply of telegraph, tele- 
phone, and electric light material for the year 1908 have been 
accepted from the following firms by the New South Wales 
Postmaster-General's. Departinent :—British Insulated & Helsby 
Cables, Ltd.; India Rubber, Gutta Percha, and delegiapn 
Works Co., Ltd.; Internacional Electric Со. ; Vacuum Oil Co., 
Ltd.; and Siemens Bros. & Co., Ltd. 

BAHAMAS.—-It is stated that the contract for the municipal 
electric lighting plant at Nassau has been given to an American 
firi. 

BLACKBURN.. -The Board of Guardians has accepted the 
tender of Mr. Н. Garstang, electrical engineer, for electrical 
repairs and the maintenance of fire alarms in the Union for the 
ensulng quarter. 

BUENOS AYRES.—A contract has been let for supplying 
Government House with electric lifts. 

COUNTY OF LONDON ELECTRIC SUPPLY CO.— An 
order has been placed with the British Thomson- Houston. Co. 
for a Curtis turbo-generator set of 2,500 kw. capacity, com- 
plete with sub-base condensing plant, tor the City Road Station 
(London) of the County of London Electric Supply Co. This is 
the fitth contract, and the sixth Curtis. turbo-generator set 
ordered by the County Co. from the British Thomson-Houston 
Co., Ltd., aggregating 10,000 kw. in capacity. 

ERITH.—tJhe tender of the Woodville Electric Со. has 
been accepted for the installation of electric light at 48 muni- 
cipal cottaves in Brook. Street, Belvedere. 

FAVERSHAM.—An offer Һу Messrs. Drake & Gorham to 
supply “Hoadley” attachments to all the Nernst lamps in 
Faversham at 2х. 6d. each if the firm did the fitting. or 2s. Ad. 
if the Council did the fitting, has been received. It has been 
resolved that 50 of the attachments be obtained if they could 
be supplied at 2s. 3d. each, the electrical engineer to do the 
Вісле, 

SOUTH WALES.—The Treforest Electrical. Consumers’ Co., 
Lid. (South Wales Power Co.), having decided to extend its 
plant, has placed an order with the British Westinghouse 
Klectric and Manufacturing Co., Ltd., for one 3,000-kw. turbo- 
generator, 1,500 r.p.m., and complete high-vacuum surface- 
condensing plant fitted with the Westinghouse-Leblanc dry air 
Mp, 

i STOKE-UPON-TRENT. -Subject to the sanction of the Local 
Government Board to the necessary loan, the following tenders 
have been accepted for plant in connection with the supply of 
electrical energy to Fenton :— Phenix Dynamo Co., balancer and 
booster, £267 10s.; Switchgear Co., switching apparatus, 
£93 17s. 6d. 

URUGUAY.--The tender of Messrs. Felten & Guilleaume 
for the supply of 59 kin. of cable to the Monte Video electric 
supply works has been accepted. 

WALTHAMSTOW., The tender of Messrs. Johnson. & 
Phillips, Ltd., at £19 2s. 5d. for the supply of slate panels, in 
connection with the rearrangement of feeder cables. at the 
generating station, has been accepted. The contract of Messrs. 
Chamberlain & Hookham, Ltd.. ror the supply of meters has 
been renewed on the same terms as previously. 

The following tenders for the supply of paints and. varnishes 
in connection with the tramway undertaking have also been 
accepted: R. F. Coulston, whitelead in oil; N. Mason, white 
lend, dry, ground pumice stone. lump pumice stone, turpentine: 
Docker Bros., blacklead, oi], black-brown; L. Berger, purple- 
brown, L.B. hight Indian red, vermilion real dry, peacock- 
blue, olive стоел. chrome vellow, drop iet black, shellac brown, 
shellac white: Kearsley & Son, raw sienna, crimson lake, raw 
linseed oil; Kearsley & Son and Docker Bros., body varnish, 
best finishing. body V, gold size, terebene; Everett's Stores, 
methylated spirit, benzoline. 


The West Hampstead Accident.—At the conclusion of the 
police court proceedings at Marylebone on Saturday, against 
“Signalman Hollis, who was on duty at the time of the collision 
between two electric. trains in West Hampstead station in 
October, Mr. Plowden committed him for trial on а charge of 
manslaughter. Не stated that the case was of great importance, 
and raised many points which could. only be cleared up by a 
judge and jury, and it was for this reason, without prejudging 
the case, that he committed. the accused. signalman for trial. 

Wireless Telegraphy in the French Navy.—A Reuters tele- 
gram states that experiments with the Tissot system of wireless 
telegraphy have been made at Lorient on the Bay of Biscay, on 
board the cruiser A//her, An attempt was made to open com- 
munication between the Eiffel Tower and the Kliber and the 
battleship Z^ publique, which is at Toulon. The results were 
not quite satisfactory as no reply was received. from the 
Republique, 1n the evening, however, communication was 
established with the battleship. and the telegraphists then tried 
to get into touch. with Casa Blanca. The instruments on the 
Aléher were affected slightly, but ordinary communication was 
found to be impossible. 
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COMPANIES' MEETINGS AND REPORTS 


SOUTH AMERICAN LIGHT AND POWER.—The annual 
meeting was held on Tuesday, when it was explained that the 
helding ot the meeting had been delayed on account of the 
non-arrival of the auditors figures from Bahia Blanca. The 
balance-sheet figures, which were on their way over, showed a 
small balance, which would have been greater but for the ex- 
pense Incurred in transferring all the overhead wires. under- 
ground. The report was adopted conditionally upon the 
figures being subsequently certified. At an extraordinary 
meeting held later, the issue of 50,000 ordinary shares at £1 
each was sanctioned. 

SUNDERLAND DISTRICT ELECTRIC TRAMWAYS.—The 
report for the year ended October 3lst last states that there is 
а loss on the year's working of £4,123, atter deducting deben- 
ture interest, bringing the loss to date up to £12,556. ‘this will 
be slightly reduced by a payment by the Durham Collieries 
Electric Power Co., Ltd., being royalties for current sold 
during the twelve months under their agreement with the 
tramway company. The actual amount has been referred to 
arbitration. Compared with last year the tratlic receipts at 
Sunderland show an increase of £2,594. ‘The cost of working 
to receipts comes out at 75'4l per cent. as against 75°76 per 
cent. last year. In view of the necessity for raising further 
capital, the Board has for some weeks been engaged in tormulat- 
ing à scheme which would be acceptable to the debenture 
holders and shareholders and after consultation with the 
trustees for the debenture holders and some of the largest pre- 
ference and ordinary shareholders, they have decided that the 
best way would be to create prior lien bonds up to £20,060, with 
a currency of ten years, to issue £5.00 at once, and £10,000 
as and when required during the next twelve months, holding 
55.000 in reserve for contingencies. It is thought that with the 
judicious expenditure of this further capital on the undertaking 
the traties will show a considerable expansion. When the 
receipts grow so as to show a surplus profit it will then be 
necessary to readjust the capital ot the company, ав without 
sume such readjustment a distribution. of dividends would 
appear to be impracticable. 

At the meeting on Monday, the report and accounts were 
adopted, after a lengthy speech by the chairman, Mr. C. N. 
Cockburn, J.P. The chairman stated that he felt relieved the 
position was not worse, and that a receiver was not in pos- 
cession. Куеп this would still be necessary if the debenture 
holders did not agree to the proposals of the Board in regard 
to raising new captal. When he joined. the Board in the 
spring he found that of the 220,000 second debentures authorised 
at the last annual meeting, it had only been possible to issue 
some 514,000, and that there were debts and liabilities totalling 
about 210.020. He had to take 65.000 of these second de- 
bentures himself, and to get some of the creditors to take a 
portion of their debts in these second debentures instead of 
insisting on cash. He was glad of this opportunity of thanking 
those creditors who thus assisted the company. It was not 
an enviable position to assume—to travel round the city of 
London and the town of Sunderland to persuade irate and in- 
sistent creditors to reduce their just. claims for payment for 
werk done and then to ask them to accept second debentures 
instead: of cash in. part payment of those claims. It was a 
rote he had never had to assume on his own behalf and in view 
of his experiences it was a position he would take very good 
cire never again to take up for any company. They now 
owed to tradesmen and others the sum of £2,885, and were short 
of the debenture interest on January Ist by £2,100; hence the 
Board's decision to ask the shareholders to sanction the borrow- 
ing of £5,U00 at once. 

In enumerating the causes which have led up to the present 
position, the chairman mentioned the installation of the gas 
plant, which had been a constant source of trouble, the two 
serious accidents upon the system, the issue of miners’ tickets, 
which it was ultimately found were being worked at a loss, the 
bad weather during the past year, and the purchase of fifteen 
French cars which, he said, had he the capital, he would scrap 
at once. Again, there were the track subsidences due to the 
colliery working, which was a danger they would always be 
exposed to. The directors, however, were quite convinced that 
the poulation was there to be carried. Dealing with the details 
of the working expenses he pointed out that for the year from 
November Ist, 1906, to бс? olst, 1907, the receipts рег car 
mile come out at 7`6084., and the power costs 0°790d. per unit. 
The total works costs showed 61744., and the net revenue came 
out at 1454d. The units per car mile worked out аё 1:685. On 
a car mileage of 758.552, the passengers carried were 5,741,096. 
The receipts. per passenger were 15424. and the costs per 
passenger 172514. Other details having been referred to, the 
report and accounts were adopted as stated above. At a sub- 
sequent meeting of the debenture holders, the chairman stated 
he believed the company had turned the corner, but at the 
same time, in connection with the expenditure of the new 
£20.C00 capital, the Board would welcome a committee to 
co-operate. Не also stated that the company's bankers had 
agreed to lend up to £2.500 at once, if wanted, on his per- 
sonal guarantee, which, if the scheme went through, he had 
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no hesitation in giving. .An extraordinary general meeting of 
the company followed, at which the scheme was also sanctioned. 

UNDERGROUND ELECTRIC RAILWAYS COMPANY OF 
LONDON.—At the annual meeting on Monday last week the 
report given in full in our issue for December 19th was adopted. 
Nir Edgar Speyer, who presided, made no speech, but stated 
that, in view of the fact that the directors hoped early in the 
new year to put before the shareholders a scheme dealing with 
the finances of the company, he thought it better to reserve his 
remarks until then. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Son, of 
5 Philpot Lane, London, E.C., inform us that the price of 
шту wire bars, net c.i.f., port of arrival, quoted on 
Tuesday night was £63 10s. to £64 10s. per ton. 

ARMORDUCT MANUFACTURING CO., LTD.—Mr. F. 
Smart. who for many years was connected with the General 
Electric Co.’s Newcastle branch as assistant manager, has been 
appointed manager of the Newcastle branch of the Armorduct 
Manufacturing Co., Ltd. 

DINNERS, &c.—' The annual dinner of the engineering staff 
of the Croydon Corporation Tramways was held on Saturday, 
December 14th, Mr. Harris, the tramways engineer, presiding. 

On Saturday, December 21st, the emplovees of Messrs. A. 
Reyrolle & Co., Ltd., Hebburn, held their fifth annual dinner. 
Mr. Revrolle took the chair, and stated that although many 
other electrical firms had experienced a slackening of orders, he 
was glad to say that they had had an extremely busy year. 

The second annual fancy dress ball of the Robertson Social 
and Athletic Club was held at the Brook Green Works, Ham- 
mersmith, on December 21st. 

DISSOLUTION OF PARTNERSHIP.—The partnership 
between F. J. Robinson and W. J. Silvester, Electrical and 
zeneral Engineers, 21 Collingwood-street, Newcastle-upon- Tyne. 
has been dissolved by mutual consent. АП debts by F. J. 
Robinson. who continues. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS VP, &c.— 
A meeting of the Premier Accumulator Co., Ltd.. will be held 
at 10 Ironmonger Lane. London, E.C., on January 27th at 12 
noon, to hear the liauidator's account of the winding up. 

Creditors in the bankruptcy of T. A. Cotton, carrving on 
business ав an electrical engineer as (Cotton Bros., 78 King 
Street, Manchester. are requested to send particulars of their 
claims to Mr. Arthur Nicholas, 65 Bridge Street, Manchester, 
by January 10th. 

The re-examination of W. D. Palmer, electrical engineer, 50 


Wellington Street, Glasgow, was heard last week апа 
adjourned. The statement of affairs shows a deficiency of 
£5,952. 


WESTINGHOUSE-BREMER PATENTS.—The British West- 
inghouse Electric & Manufacturing Co., Ltd.. inform us that 
they have now received the decision of the Comptroller-General 
of Patents, and have. therefore, issued a writ against Messrs. 
D. Santoni & Co. (1906), Ltd., for infringement of the West- 
inghouse-Bremer flame arc-lamp patent. 


MISCELLANEOUS CITY NOTES 


AMERICAN WESTINGHOUSE COS.—-The Washington cor- 
respondent of The Times states that an important industrial 
fact made public is that arrangements are nearing completion 
to put Mr. George Westinghouse’s concerns on a sound basis 
again, and to discharge the receivers. Otlicial reports indicate 
that the concerns are entirely solvent and were doing a profit- 
able business at the time of, and for years before, the 
receivership. : 

HAVANA TELEPHONE CO.—The half-year’s interest, due 
January Ist, on the 5 per cent. first mortgage debentures, will 
be paid on and after that date by the company's bankers, Messrs. 
Frederick J. Benson & Co., 11 and 12 Blomfield-court, London, 
E.C., on the production of provisional scrip certificates, which 
must be left four clear days for verification. | 

COMPANIES TO BE STRUCK OFF REGISTER.— The fol- 
lowing are among the companies which will be struck off the 
register within three months from December 24th, and dissolved, 
unless cause is shown to the contrary. Electrical Inkless Print- 
ing Syndicate. Ltd.; Electric Printing and Publishing Co., 
Ltd., Electrophone, Ltd.; Medical Electrical Institute, Ltd. 
The Electric Printing and Publishing Co. was registered in 
1894 with a capital of £6,000, to work a reproduction process, 
and has no connection with any electrical journal. The Elec- 
trophone, Ltd., was registered in 1894. Another company of 
this name is now carrying on business. 


NEW PUBLICATIONS 


Proceedings of the American Institute of Electrical Engineers. 
December. 1907. (New York: The Institute.) 50e. 

“The Science Year Book, 1908." (London: King, Sell & 
Olding). 95s. 
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APPOINTMENTS AND PERSONAL NOTES 


Mr. E. P. Ваккер, who has filled the position of lamp 
manager to the General Electric Co., Ltd., for the past eight 
years, has resigned in order to take up a similar position with 
Messrs. Siemens Bros. Dynamo Works, Ltd. 

For the positions of tratlic superintendent and rolling-stock 
superintendent at Halifax, the following have been selected for 
fina! decision :—Tratlic superintendent : К. F. Rogers, Leeds; 
James D. Caird, Aberdeen; E. Cloney, London; Thomas Tate, 
Wakefield; E. Lafferty, Preston; and Н. Н. Saunders, Lowes- 
toft.  Rolling-stock superintendent: H. Hartley, Darlaston; 
Thomas Wilkinson, Haydock; E. Sidgwick, Stalybridge; J. W. 
Galloway, Rochdale; J. Н. Burton, Wakefield ; and E. Metcalfe, 
London. 

Mn. ARTHUR Jacon informs us that he has undertaken the 
control of the commercial organisation of The British 
Aluminium Co., Ltd., 109 Queen Victoria Street London, E.C., 
and has, in consequence, severed his connection with Messrs. 
Siemens Brothers Dynamo Works, Ltd., London. 


— 


NEW COMPANIES 


ELECTRICAL APPARATUS CO.— This company was regis- 
tered on December.23rd, with a capital of £3.5C0 in £1 shares, 
to acquire the business of electrical engineers carried оп by 
E. Schattner, Е. Н. Epstein, R. Amberton, and R. Behrens, at 
Caxton House, Westminster, as the Electrical Apparatus Co., 
and to carry on the same and the business of electricians, sup- 
pliers of electricity; manufacturers of, and dealers in, motors, 
dynamos, accumulators, storage cells, insulators, lamps, and 
other electrical apparatus and appliances, &c. The subscribers 
are :—F.' Epstein, electrical engineer; Miss C. Amberton; R. 
Behrens, electrical engineer; R. Amberton, electrical engineer; 
J. Н. Epstein; E. Schattner, electrical engineer; Mrs. К. 
Schattner; T. A. Hargreaves. No initial public issue. 

GASOL ENGINEERING CO.—-This company was registered 
on December 24th, with a capital of £500 in £1 shares, to carry 
on the business of mechanical, electrical, and marine engineers, 
millwrights, ironmasters, iron and brassfounders, manufac- 
turers of steam engines, boilers, gas and electric generating 
appliances, gas and electric engines, motors and machinery, &c. 
Хо initial public issue. 

LAMINATED GEARS.— This company was registered on De. 
cember 21st, with a capital of £10,000 in £1 shares, to adopt an 
agreement with S. W. B. McGregor, and to carry on the 
business of ironfounders, mechanical and electrical engineers, 
electricians, manufacturers of engines, boilers, and machinery, 
tool makers, &с. No initial public issue. Registered ottice : 
9-10 St. Mary-at-Hill, Eastcheap, Е.С. 

MITCHAM ELECTRIC FAN CO.—This company was re- 

gistered on December 20th, with a capital of £10,000 in £1 
shares, to acquire and turn to account inventions relating to 
the production, storage, application, distribution, and use of 
electricity, to adopt an agreement with the Dynamic Syndicate, 
Ltd., and to carry on the business of manufacturers of and 
dealers in electric fans, electric tools, induction coils, &c. No 
initial public issue. Registered offe, 6 Broad Street Place, 
E.C. 
RELIANCE INCANDESCENT CO.- This company was re- 
gistered on December 24th, with a capital of £6,700 in £1 
shares, to carry on the business of ironmongers, electric light- 
ing and heating, and general engineers, gasfitters, manufac- 
turers of and dealers in glassware, and lighting and heating 
accessories, &c., and to adopt an agreement with A. Gross md 
a deed of covenant between the said A. Gross of the first 
part, A. Weiss of the second part, A. C. H. Raetsch, and 
C. H. Thoem of the third part, and the company of the fourth 
part. No initial public issue. Registered oftice, 50 Rye Lane, 
Peckham, S.E. 

SHEFFIELD SHERARDISING CO.--This company was re- 
gistered on December 21st, with a capital of £20,000 in £1 
shares, to acquire the sole and exclusive licence for Shefteld 
and the surrounding district under certain patents for the 
depositing of metals on metals known as the “‘Sherardising and 
analogous process;" to adopt agreements (1) with P. Dawson, 
and (2) between the Sherardising Syndicate, Ltd., of the first 
part, P. Dawson of the second part. and this company of the 
third part, and to carry on the business of galvanisers, zine 
workers, steel and ironmasters, founders, manufacturers, and 
blenders of alloys, electro-platers, engineers, &c. No initial 
public issue. The number of directors is not to be less than 
three nor more than five. 

WM. WHITEHOUSE & CO.--This company was registered 
on December 24th, with a capital of £50,000 in £1 shares. to 
take over as from December 51st. 1906 the business carried 
on by W. Whitehouse and Н. Pinnell (trading as " Wm. White- 
house & Со”), at Empire Works, Brueton Street, and Law- 
rence Street, Birmingham, and to carry on the business of gas 
and electric fittings, manufacturers, brassfounders, art. metal 
workers, &c. No initial public issue. Registered office: Empire 
Works, Brueton Street. and Lawrence Street, Birmingham. 
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STOCK AND SHARE LIST 


RISE OR RISE OR 
AMOUNT m Stock | Елі. eee STOCK FALL 
NAME. ОР "de EXCHANGE| SINCE NAME. ме EXCHANGE | SINCE 
SuanE.| *= Interim. |QuorarioN.| Last * — Interim. | QuoTATION.| LAST 
WEEK, | WEEK. 
1906 1906 1907 
ELECTRIC SUPPLY. £ У A 
Bournemouth & Poole E. 8. Co. Ld. 10 1 Dublin United Trams Co. 6 6%* [194—134 
Do. 44% Cum. Pref................... 10 4} Do. 6% Pref. . T. | 6 6%" i-i 
Do. 6% Cum. Second Pref. ......... 10 6 Hastings & District E. Tr. Co. Db. ...| Stock | 4 44%" 92—95 xd 
Do. 447 Debenture, Red... Stock 4 -2 I. of Thanet Е. Tr. & L. Co. Cm. Pf... 5 | 1 — i—18 
Вгоші1еу ‹ Кеш) E.L.& Power Co. ЛА. 5 d Do. 47 Deb.. —— OOCK 4 4% 55—63 xd 
Do. 447 1st Deb, Red. .............. Stock 4 Lanes. Un. Trs.. Pr. Lien Db. .........| Stock 5 07 92—95 xd 
Brompton & og i a E. S. Co., Ld. 5 10 London Street Tramw AYS CO, osos» 4 4/9 2/-* 2—4 
Do. 7% Cum. Pref. . 5 T London United Trs., Ld. ‚ Cin. PES 10 5 57 “fa xd 
Central É. 8. Co.. Ltd.. 4 “Guar. Db. Stock + Do. 4% 1st Mort. Deb. Red . Stock 4 47 79—S3 xd 
Ch. Cross. W. Е. & City E. 8. Co... 5 5 Manx Electric R. Co., 54% Cin. Pt... 5 54 | 54 44—5 
Do. 43% Coup Pref. uoces esi 5 4 Do. 44% 1st Mort. "Deb. Red ......| Steck 44 | 44%* 95 —98 
Do, 42 БАБ, Bed .oberaseastissexes Stock 4 Metropolitan Elec. 'Jrams, Ltd., Def.. 1 nil — —% 
Do. “City Undertaking,” 44%Cm. Pf. 5 4} Do. 5% Cum. Pref.. 1 5 6d* 3-24 
Chelsea Electric i ghee Co., Li. 20. 5 4 j i Do. 4}% Deb. Stk. Red.. Stock 4} 44% 91—94 xd 
Do. 447 Deb. Rec ..| Stock 4 44% 100—101 xd| -2 National Elec. Construction Co. Ltd. 1 10 2/- p-p 
-City of London Elec. x о, Lu. 16 6 57* 943—104 New General Tr. Co., 6% Cin. Pf... 5 nil — 14 
ро. 6% Cum. Pref. . sad an 10 6 ву 11—12 North Metropolitan Trams о. , MED TNR „е4 103. 1/- i/-* -— 
Do. 57 Deb. Red cc coccccsoscezsess..| Stock 5 5% 190—123 xd| —2 Do. SY Moto. Deb, iuwesássrieras: 100 34 317* 90—93 
Do. 44% 2nd Deb. Red .. .....| Stock 4) 44% 93—9 i xd -2 Potteries Electric Tiaction Co. Ltd. 1 4 92d* ^7 
Cty of Durham E. P. Dis. Co... ө 5 4 2/1%* 34—4} Do 6% Onm: Brel, „особо, 5 и АШ T 
Do. 5% Pref.. 5 5 5%* 4$—4i Do. 44% Deb. Red . enses] Stock 44 44%* d d 
"County о London Elect. Sup. ‘Co. Ld. 10 5 4v* 64—74 Provincial l'ramways Co. ШИ, өы 10 31 | 4% 46—51 
ро. б Cum, Pref. . DT 10 6 6%* | 2104—11 Do. 6% Cum. Pref. 10 6 07 10—11 xd 
Do QE Del Bd Le eoecpscisstaen Stock 4 447 10;—106 xd] —2 South Met. Elec. Trams & Ltg. Co. Ld. 
Do. 44% 2nd Deb. Red . T [Bus 4 417 95—98 6% Cin. Pf. (fully paid)... 1 — 02d.* 4—1} 
Edmunson s Electricity Corp., “Ltd... 5 4 1/6* і Du AL Det, Bed. оссо нй Stock = 4% | 73—82 xd 
Do: ARX Om PRON, oan ie 5 3 — —1} Sunderland Dst. E. Trs.1st Mt. Db. Rd. 100 5 54* | 77—81 
Do. 44% 1st Mort. Deb. Red ....... Stock 4 417 75—s0 Yorkshire (West Riding) Elec. Trams 5 nil — ; 1—1 
Folkestone Elec. Supply Co., Ltd. 5 5 ^ 44—5 Do OF Cun. ТӨС, iue ester résiste 5 nil — 34—3 
DO.. SX Oum. Prob. аз» еа таз 5 5 » 2/6” 44—58# Do. 44% 1st Deb. Red ........ Stock 44 44% 718-81 xd 
E uen E. / 1st Deb. ЖКД Stock 4) | 44%° 96 — 99 
ove Electric Lighting Co., Ltd. 5 9 4/-* 05—62 
Lor Wight E L ЫР. бо Db, Ка. Stock | & | | 9599 TELEGRAPH AND TELEPHONE 
Kensington & Knightsbridge Е. L.Co. 5 10 5/-* 8—9. An:lo-A w"erican перер Co. Ltd.| Stock 38 30/- 55—58 
Do. 4% Deb. Red 2| Stock 4 47* 95—98 Do. OZ Pret Oi. aoa Stock 6 3% 99—101 
Kens & N't'ng Hill E. L. Cos. Db. Rd.| Stock 4 47* 95—102 Do. Det, Lo" Stock 1} — 16—16} | +1 
London Electric Supply орошон 3 4 2/142" 11—14 Commercial Cable Co., 47 Deb. Кей. | Stock 4 " 50—84 ха 
Do. 6% — 5 6 oZ%* 4—44 Direct Spanish Telegraph Co. Ltd. ә 4 2/[-* 34-34 
Do. 19 Ist Mort. Deb. Red .........| Stock 4 4% 87—091 xd Do. 10% Cum. т A рыбы ^ 10 5/-* 31 —81 
ki dir Elec. Supply Co., Ltd. 5 8 3/.* E 5d Du.. 44% Debs. ...... 50 4) 44%. | 95—-101 
Do. 44% Cum. Pref. .... — 5 4 44% 48 —44 xd -È Davit United. States Cable Co. Ltd.. 20 41 49% 131—131 
Do. 44% lst Mort. Deb. Rel — Stock 4 447 100—104 xij —2 Direct West India Cable Co. Lt«., | 
Do. 847 Mort. Deb. Red . Stock 3 2p 35—90 xd| -2 44% Reg. Debs, Red .. 100 44 | 44% | 100—109 
Midland “Cort. for P. Dist. 1stMt. ТУ: 100 & 500 4 44%* | 964—994 Eastern & S. African Lid. Ф: YME Deb. 100 4 47 98—101 
Newcastle & Dist. E. L. Co., £9 paid 10 5 3/74d.* | 84 —9} Do. do. (Mauritins Sub.) 25 4 45 1954 —1004 
Do. 44% Mort. Deb. кушы КО" 4 ity 90—99 хо | -2 Eastern Ext. Australasia & China .. 10 7 bj- 198—124 
Newcastle-upon-Ty ne Elec. Supply. 5 8 у eL 6 Do. 4% Mort. Deb. Perp. ............| Stock 4 41;* | 994-1074 
Do. #£2 Pin. ..... 5 8 1/434* | 64—06 Eastern Telegraph Со. ................... Stock 51 | 34. | 130—135 T1 
Do. 57; Pref. (fully paid) . djs 5 5 5%% 5—93 ро. 34% Pre. I ener dins : .| Stock 34 | 17/5 53—86 
Do. 10/- Pm 5 5 1/411 5—5} Do. 4% Mort. Deb.. ME eda 4 | & 99—102 
Notting Hill Elec. Ltg. Co., “Ltd... 10 74h 67* үз ЭЗ G. N. Tel. Co. (Соре mhas gen) .. КҮИС 10 20 579 304—524 
Oxford Electric Co., Ltd. ERF 5 7 9/6" | 54—6 Indo-European Telesraph Co. Ltd..... 25 13 05/- 52 2—5 | 
Do. 4% Deb. Red.. Stock 4 47* 95—97 Marconi Wireless ‘Telegraph Со. Ltd. 1 nil -— B—H 
St. James and Pall Mall E. pc Co. Ld. 5 10 5/-* Иш: National Telephone Co., Ltd., Pref...) Stock 6 6%* 109—111 +1 
: po. 77 Моп-Опт, Pref... 5 7 | 3/6* —7 Do. Deterred ..... кача ...| Stock 5$ 6%* 1054—1054 + 
Do. 34% Deb. Red. Stock 8) 84% 85—90 xd -2 Do. 6% Cum. Ist Pref. CE 10 6 07s 104—124 
Sinithfield Mkt. Elec. зар. `Со,, ТАА. 5 nil — 4—1 Do. 6% Cam. 2nd Pref. ............--. 10 6 6* 10—12 
Do. AM Dub, Бай 5600 Stock 4 4/-* 71—7 Do. he Srl PRE, сааьа 5 5 5%* | 58—55 
South London Elec. Эп] Corp. [Ao ‚ 5 8 3/-* 2—8 Do. A Deb, BUD Lauer mro: Stock 35 | 34% 96—9S xd 
South Metropolitan E. Lar 1 2) 6d* i— Do. Deb. Red.. Stock 4 47, 98—100 xd 
"Doe. T£ Ош. Pre£ sassoc 1 7 824.* 1—10, West A in Telegraph Co. Ltd. 10 4 4/- 10— 104 
Do. 447 lst Deb. Red  ...............| Stock 4} 447 9—102 Western сетери Co., Ltd. са 10 7 67. 120—131 
Urban Elec. Supply Co., Ltd. ....... 5 5 2/0* 14—2} Do. 4% D : "EE EJ 4 4% 97—100 xd 
A. V Et TN inns "| toed a 2/0* 12—24 
. 417] 1st Mort. Deb. Red ...... с 4 4417* | 90—93 
Westminster Elec. Sup. Оту БЫ 6 | 19 | е | таа MANUFACTURING 
Do ME OG FIM. гани бе 5 4} 447 44—5 xd -i Aron Electricity Meter Co., Ltd. ...... 1 ve 
> Do. OZ Сін. PTOL сузлек аайалазазав» 7 h-- 
ELECTRIC RAILWAYS. Babcock & Wilcox, Ord, -ii 
ker St. & Wa * ус: Do. 6/ Pref. .. 1,,—144 
анод ые оси таб ae : 65а te т? British Insulated & HelsbyCables, La. / б —el 
Do. 4% Preferred........... ебал; Stock | 4 | 4%* | 88—55 Do. 6% Cum. Pref. ..................... À E. E 
Do. Deferred... o. Stock 4 б 41—44 Do. 44% 1st Mort. Deb. Red, ... 
Do. 47 Debentures... Stock 4 4%* | 101—104 British Thomson-Houston Co., Ltd. 
Ch. Cross, Eust. & Hamp. Pp. Db..: | Stock 4 4% | 72—:6xd| -2 44% lst Mort. Deb. Red.. 
City and South London T ке Stock % | 2% | 48—45 British kon Cpt ees Eleetric е Май, 
Do. 4% Perp. Deb. . sensns] Btock 4 47 | 100—103 Co., Ltd., 6% Pref. .. 5 : 
Do. 57 Perp. Pref. 1891 ........-.| Stock 5 5%* |1i16—1: Do. 4% Mort Deb. Red.. Rn Ki iin : 4% 
Do. 5% Perp. Pref. 1896 ......,.....| Stock 5 5%* | 118—110 Bresk Electrical Engineering Co.. 2 | nil = 
Do. 5% Perp. PROT 1901 .....2 Stock Б 57%" 118—116 ро. 67 РТӨ чыз аы а ЕДА ° nil er d 
Great Northern & City Pref. “А”. 10 4 |1144. | 14—1$ n Ie Ms Stock 4) de 
Gt. Northern, Piccadilly & Brompton| 10 4 ipe 1,46 447, Perp. 2nd Deb. '..... Stock 4$ | 155 
Do. 4% Perp. Deb. э чындын. Stock 4 4% | 78—82 xd Callender s Cable and Const. Co.Ld| 5 15 | 15 
Mersey Cons. ................... PEDADA Stock nil == 2—4 Do. 57 Cum. Рге!...................... 5 5 MO 
Do. 3X Perp. Pref. Red..............| Stock | mil - 3—6 Do. 44/4 18 Mort. Реһ................ Stock 4 | 44% 
Metropolitan «As idescebns sensa, sse] SOCK 1 * | 384}—39% | + Consolidated Electrical Co., Ltd.. 4 
ро. : РА Preference " — —— oe | LOCK 3 34%* 35—88 Crompton & Co., Ltd. oe 8 
Do. 34% "A" Pref. .................| Stock s) | 3}7* | 75—80 Do. 5% 1st Mort. Reg. Deb. . 
Do. 34% Convertible Pref. Stock VA 10—75 Dick, Kerr pt КАЙ, RR ee ree 1 
Metropolitan District .. н Stock nil — 54—94 +4 Do. 6% Cum. Еге... 
ро. 6% EE Deb. .............. — Stock 6 6% 100—105 xd, -4 Do. 44%; Deb. Red ......... 0.041, 
Do. 4% Pref. Deb. scs] Stock 4 47 68—73 xd —9 Edison & Swan United ** A." £2 paid 
Do. Extension Pref. (57) Stock | nil — 10—20 ро. do. (fully paid i 
Ass. Ext. РЇ. Guar. by U, É. Rs. "Qo. Stock 3 а 47—59 Ро. BX Deb. Béd... iuo eiie cette Stock 4 4% 
Underground Elec. Railwars Co. 0 Do. 5% 2nd Deb. Кеч.................. Stock 5 5 
London 5% X Pront Shig. See. op Various 5 5% 35—39 M vw е Со., 144. H 4 A 
1 e $ тей: „l fy wull. ТІСІ. 6..6 IIT — 
Whitechapel and Bow 4% Deb.. Stock + 4% 102—105 xd 1 oo "m {лз Mort, Deb. Stock 4 47" 
RAM neral Elec. 5% Cum. Pref. 10 5 57 
ELECTRIC T WAYS. Ро. 4% lst Mort. Deb. Red ......... Stock 4 d^ 
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[PRICE SIXPENCE. 


SUMMARY 


THE controversy with regard to priority of invention 
of '' graded ” cables is finally settled by our publica- 
tion this week of the original patents taken out by 


. Messrs. PIRELLI & Co. and Mr. O'GonwaN respectively. 


Although Mr. Jona, in Messrs. Pirelli’s patent, may 
claim to have been the first to use rubber with a layer 
of paper over it for high-pressure cables, Mr. O'Gorman 
must be credited with the idea of using layers of paper 
of different specific inductive capacities with the 
express purpose of equalising the voltage gradient. 
Mr. O'Gorman was also the originator of the lead sheath 
directly over the stranded copper conductor, to com- 
pensate for the irregularities of surface. (Page 36.) 


Ix a description of some of the features of the 
Windsor Essex and Lake Shore Кара Railway, 
the first single-phase railway to be put to work in 
Canada, attention is drawn to the use of three-wire 
alternators, which give 6,600 volts for the direct supply 
of the trolley, and also supply a single-wire 13,200- 
volt feeder to a distant sub-station. (Page 38.) 


A 1,500-volt continuous-current railway has been re- 
cently set to work in one of the southern valleys in 
Switzerland, on a route formerly worked by steam. 
Current is derived from a water-power station, from 
which three-phase transmission is taken to sub-stations 
equipped with motor-generators. Span-wire overhead 
construction is used, and each car is provided with two 
pairs of 750-volt motors and multiple-unit control. 
(Page 39.) . 

IN reporting upon the accident to а Birminghain 
Corporation tramcar, on October lst, by which two 
passengers died from injuries received, and twelve were 
injured more or less seriously, Lieut.-Col. Н. A. 
YORKE states that the immediate cause of the disaster 
was the aetion of Inspector HarL in taking the car 
down Warstone Hill with a defective magnetic track 


. brake, and experimenting with that brake on the in- 


cline. Had he applied the hand brake before starting 
dewn the incline no accident would have occurred, ав 
the gradients are such that the car might well have 
been controlled by means of the hand brake only, the 
only precaution necessary being that the hand brake 
should be applied at the commencement of the hill, so 
that the speed of the car should be checked from the 
outset. (Page 42.) 

A VERTICAL rotary converter, with a capacity of 
2.000 kw.. has been installed in а sub-station in 
Chicago. This is said to be the largest vertical shaft 
machine of its class vet made. (Page 43.) 

Тнк recently built Hotel Adlon in Berlin has a par- 
ticularly complete installaticn of telephones, bells, and 
other signalling apparatus, clocks, and fire alarms. 
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The bells are placed so as to be inaudible from the 
rooms, and an elaborate arrangement of signal lamps 
takes the place of electro-magnetic indicators. (Page 
44.) 

А NEW automatic electric block signalling system is 
in use upon the Philadelphia and Western. Railroad. 
The features of the system are the use of both rails 
of each track, as the returns for the current, cross- 
bonding facilities between all rails of both tracks at 
the ends cf all track circuits. Single-arm, two- 
position home signals arranged on the normally clear 
principle are employed with an overlap. The signals 
average about 3,300 ft. apart in some districts, on 
account of the he ‘avy traflic, but in other places there 
is uniform over-lap of 3,700 ft., allowing headway of 
about five minutes. (Page 45.) 


А DETAILED description is given of the Pringle 
‘tangential ’’ trolley-wire suspension. (Page 46.) 

A 100-тох electric crane of the revolving jib type, 
with travelling crab, which presents some interesting 
features, has recently been erected for the Dublin Port 
and Docks Board. (Page 48.) 

We publish a detailed description of the new ‘trunk 
telephone exchange in Bradtord, opened by the Post 
Office last November. The exchange embodies all the 
most recent devices for facilitating the utmost utilisa- 
tion of the trunk lines without waste of time. Our de- 
seription includes details of the arrangement by which 
a telegraph circuit is superposed on the lines for the 
purpose of transmitting all service direetions, so that 
the telephone circuit is used for remunerative conversa- 
tions only, and it also contains a description of the 
time cheek which has been evolved by the Post Office 
for assisting the operator to control the duration of & 
conversation by giving а lamp signal when the three 
minutes have expired. (Page 49.) 


A NEW 750 kw. single-phase turbo-alternator has 
been installed at Eastbourne, which forms the most 
up-to-date item in the equipment of an undertaking 
dating from the early 'eighties, where the original belt 
and rope-driven alternators have given place later to 
machines driven by various types of mcderate and high 
speed reciprocating engine. (Page 52.) 

A PAPER by Mr. W. E. REED in an American con- 
temporary, considers the question of electrical rolling 
mill driving, more especially with regard to equalising 
systems fer dealing with rapid variations of load. 
Some examples of actual equipments are also sum- 
marised. (Page 55.) 

Tune production of artificial fertilisers from aumo- 
sphere nitrogen is forging ahead, and а further 4,700 
h.p. plant has been erected in. Norway for its manu- 
facture. According to the figures of Mr. Е. T. SNYDER 
the reduction of zine ores in an electric stack-furnace 
is more economical than by means of the old-fashioned 
retorts. There is a good opening in this direction for 
the introduction of electrie-thermie methods, because 
the zinc metallurgical process is one of the most waste- 
ful of all metallurgical methods. The Norton Co., of 
Worcester, Mass., are manufacturing a new abrasive 
bv purifving bauxite, and then fusing it in the electric 
furnace. Other notes in connection with ‘‘ Electro- 
chemistry and FElectrometallurgy " are upon a new 
white lead and lead chromate process, and upon the 
recovery of tin from tin scrap. (Page 57.) 

SoME additicnal particulars are now available of the 
electric locomotives under construction for the Cas- 
cade Tunnel of the Great Northem Railway of 
America, which will form the first example of three- 
phase traction in the United States. (Page 57.) 


Unper '' Eleetrieal Scienee, British and American,’ 
are notes on a supposedly new gas occurring in cathode 
гау tubes, and on the question of the trustworthiness 
of standard cells for the purposes of measurements of 


precision. In the Papers abstracted in the Con- 
tinental Section, ABRAHAM and DEvAUN-CHARBONNEL 
indicate the principles underlying the efficiency of tele- 
phones, and BrcLern criticises Vaillant’s radioscopic 
test for death. (Page 58.) 


SOME figures from a report by a firm of accountants 
entrusted with an investigation of the affairs of the 
American Westinghouse Companies are given on page 
mye 
o0. 


А LETTER fiom Mr. G. WILKINSON comments on а 
note in one of our contemporaries, and puts forward the 
claims of live steam heating against exhaust steani 
heating. (Page 59.) 


AMONG the specifications published by the Patent 
Office on Thursday last is one by BABB, CHAPMAN, & 
CocksHoTr, which comprises a new method of braking 
for electric motors on railways or tramcars.  luropgs 
and the Кнореѕ ELECTRICAL MANUFACTURING Co. have 
patented a new method of securing the segments of 
commutators, without the use of solid rings. | SIEMENS 
Bros. DyxamMo Works, Lro., have patented a new 
overload cut-out, with a time-limit device of а new 
character. P. MacGanan has а new synchronising 
device, which does away with auxiliary transformers, 
and has no direet connection between bus bars and the 
machine being paralleled. The Britisn THOMSON- 
Houston Co. have amended their patent No. 8,680, of 
1904, relating to systems of control of electric motors, 
and have added а new clause to the specification. 
(age 60.) 


Тик Blackburn Town Council are opposing the re- 
vival and extension of time of the Blackburn, Whalley 
and Padiham Light Railways Order. The Bury Towu 
Council have decided that, as the facilities for coaling 
and condensing are inadequate at their present station. 
a new works should be built, and a site has been 
already obtained. Dublin electricity accounts for the 
year ending March 31st, 1907, show considerable pro- 
fits and progress. The Hackney Borough Council has 
agreed to the equipment, by the L.C.C., of the tram- 
way routes in the borough, on the overhead system 
The Hackney Council decided to start a showroom and 
sales de ‘partment fcr electrical fittings. A clause has 
been inserted in the agreement between the Hammer 
smith Council and the Franco-British Exhibition (see 
ELECTRICAL ENGINEERING, January 2nd, 1908, p. 28), 
relating to penalties in ease of a failure of supply. Hull 
has been troubled lately by explosions in cable boxes 
due to gas. The repcrt of the Consulting Engineer to 
the Oxford Corporation, on the working of the Dolter 
system of tramway electrification, does not favour that 
system as applicable to Oxford. The Woolwich 
Borough Council have formulated new rate systems by 
which time switches are done away with in certain 
‘uses, and а flat rate cf charge instituted. Consumers 
with a power supply are to be allowed to use that 
supply for lighting, provided the lighting does поё 
execed 7 per cent. of the total energy used. (Pages 
61-63.) 


4 

Tue Glasgow Corporation are inviting tenders for a 
4,000 kw. turbo-alternator running at 750 r.p.m.; some 
machine tools are required for the tramways depart- 
ment of the Manchester Corporation, and a report is to 
hand that the Vienna Muncipality intends to issue а 
loan of some £10,000,000 for the extension, among 
other municipal works, of the electric lighting and 
traction undertakings. А Paris firm of electrical сор: 
tractors ask for samples, &e., from British makers of 
luminous decorations and art lighting for exhibit at the 
Marseilles Exhibition. Among the municipalities at 
home who are in the market for electrical goods are 
the London County Council, the Plymouth and 
Rotherham Corporations, and Barmes and Finchley 
Urban District Councils. (Page 63.) 
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THe Electricity Committee of the Manchester Cor- 
poration recommend that Mr. S. L. Pearce, the Chief 
Electrical Engineer, be re-engaged for four years at a 
salary of £1,100 per annum for the first two years, 
and £1,200 for the remaining two years. There were 
200 applicants for the post of Electrical Engineer to the 
Carlisle Corporation, and Mr. О. F. Francis, of Kirk- 
caldy, has been appointed. Mr. Keats, Acting Elec- 
trical Engineer to the Woolwich Borough Council, has 
been appointed Electrical Engineer. (Page 65.) 

А RESOLUTION confirming the reduction of the capital 
of the South London Electric Supply Corporation by 
£65,000 was confirmed on Tuesday. Subscriptions are 
being invited for £147,300 four per cent. debentures in 
connection with the purchase of the undertaking of the 
City of Wellington Electric Light & Power Co., by the 
municipality. A final distribution of £1 2s. 74. per 
share has been made to the shareholders of the Lon- 
don Southern Tramways, Ltd. A feature of our stock 
and share list is a general rise in London electric rail- 
wav stock. (Page 66.) 


THe similarity between the supply of electrical energy 
and the sale of tobaeco is but slight; nevertheless our 
esteemed contemporary, the Elektrotechnische Zeit- 
schiift, has found it necessary to devote a long and 
excellently written leading article to bring this home 
to the German publie. This action cn the part of the 
paper, which is the official organ of the German elec- 
trical industry, was certainly needed, for a proposal to 
make the supply of electrical energy for all pur- 
poses a government monopoly, has been put forward 
with some degree of assurance by a Berlin newspaper, 
which represents semi-officially the views of the 


Government, and it has been announced that it has ^ 


been promised the sympathetic consideration of the 
National Liberal party. Our contemporary points out 
that the results of such a monopoly—which we would 
remark would probably be mcre on the lines of the 
postal and telegraph monopoly of this country than 
of the tobacco monopoly existing in some cases 
abroad— would be little short of & disaster, not only 
to the German electrical industry, but to every in- 
dustry in which electrical energy is utilised. 

“The effective application of electricity begins with the initial 
supply of raw material. The machinery for preventing the 
water rising in mines is electrically driven; the material is 
obtained by electric drilling, and it is raised, crushed, melted, 
rolled, turned, and welded by electricity. From the ore to the 
armour plate on the one hand, and to the sewing machine on 
the other hand, no step in the manufacture is taken which is 
not at the present day made with the assistance of electrical 
energy. The surplus energy in the whole range of the industrial 
districts is employed to good purpose by means of the electric 
current. . . . And the Government is now to step in and take 
the free generation and utilisation of electrical energy out of 


the hands of the industries themselves, in order to sell them 
at a profit, an essential necessity of their existence.” 


The above is a free translaticn of our contemporary’s 
just condemnation of a scheme which can only be 
likened to the nightmare that might arise in the brain 
of one who has combined, not wisely but too well, the 
study of Plato's '' Republic,” More’s '' Utopia’’ (ог 
some cf the various absurd modern variations on their 
theme written with the purpose of advancing Socialis 
tie ideas), with an over-indulgence in Christmas fare. 
Not only would such a measure as the threatened elec- 
ticity supply monopoly seriously affect the works 
using the electrical energy which they produce as a bye- 
product, but it would also prevent them from selling 
any surplus electrical energy outside. Morcover, the 
user of private generating plant would take an 
analogous position to the user of an illicit still. Dcubt- 


less those who defend the measure would point out 
that all this is easily adjustable by the issue of free 
licences in deserving cases, but this would prove almost 
unworkable in practice, and might lead to grave ir- 
regularities. Moreover, it would appear that this is 
not the intention, for our contemporary speaks of the 
taxation of electrical energy so generated, and com- 
pares it with the politieal-economieal equivalent of 
taxing raw material. We need not follow the Elek- 
trochemische Zeitschrift into its review of the effect 
that the passing of such a measure would have on the 
employees and on the manufacturers of electrical plant. 
The proposal will be so condemned by all the leaders 
of the electrical industry and by those who under- 
stand the conditions prevailing, that there is little 
likelihood of its being proceeded with., We trust that 
a like experiment will never be threatened in our own 


country. 
ene 


THe advantages of single-phase traction are more раг. 
ticularly apparent in the case of lines of some length. 
Prominent among them is the simplification of the sub- 
station equipment as compared with that required by 
the system of three-phase transmission and rotary con- 
verters which not long ago could be practically re- 
garded as standard practice in America. In addition 
to the substitution of stationarv transformers in the 
sub-stations for running plant, there is, in cases where 
the transmission as well as the distribution is single 
phase, also the possibility of effecting a simplification 
of the transmission line by the use of two wire feeders 
instead of the three wires necessary for a three-phase 
circuit. In another column the equipment of a 
Canadian single-phase line is described, in which, by 
an ingenious arrangement, a further simplification is 
effected, and the feeder to the single sub-station, which 
is all that is required by the moderate length of the 
line; consists only of one wire. As indicated in the 
article, this is done without transformers in the gener- 
ating station by means of what may be termed three- 
wire single-phase alternators, from which two different 
potentials, one for the trolley and one for the feeder, are 
obtained. It is probable that the number of cases in 
which this device is applicable will be somewhat 
limited, and some problems may arise from the alter- 
nator designer’s point of view, owing to the possibility 
of different power factors in the high and low voltage 
parts of the circuit; and there may also be inductance 
troubles which would affect the transmission line in the 
case of long routes. The simplicity of the system, 
however, certainly renders it worthy of study. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, JANUARY тн. 


Institution of Electrical Engineers. 
8 p.m. Ordinary General Meeting at 25 Great George 
Street, Westminster, London. Paper to be read :— 
“Cost of Electrical Power for Industrial Purposes,” 
by J. F. C. Snell. 
FRIDAY, JANUARY 10тн. 
Electro Harmontc Society. 
8 p.m. Smoking Concert in the King’s Hall, Holborn 
Restaurant. 
SATURDAY, JANUARY 11тн. 
Junior Institution of Engineers. 
3 p.m. Visit to the L.C.C. Reconstruction 
in South Lambeth Road, and Motor 
Car Shed, and Substation at Clapham. 
Rugby Engineering Society. 
Visit to the Franco Exhibition Buildings at Shepherd's 
Bush, London. ‘Train leaves Rugby 12.42 p.m. 
| Continued on next page. 


Works 


School, 
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MONDAY, JANUARY 15тн. 
Institution of Electrical Engineers: Leeds Local Section. 
7.30 p.m. Meeting at the University, Leeds. 
Dick, Kerr Engineering Society. | 
8 p.m. Ordinary meeting. Paper to be read :—“ Electric 
Lighting of Railway Trains," by Н. A. Cox. 
TUESDAY, JANUARY 14тн. 
Institution of Electrical Engineers: Manchester Local Section. 
7.30 p.m. Ordinary meeting at the University (Physical 
Laboratory). Postponed from January ‘th. Paper to 
be read :—'' Magnetic Oscillations in Alternators," by 
G. W. Worrall. 
Institution of Electrical Engineers: Glasgow Local Section. 
8 p.m. Ordinary meeting at 207 Bath Street. Paper to be 
read :—‘‘Cost of Electrical Power for Industrial Pur- 
poses," by J. F. C. Snell. 
WEDNESDAY, JANUARY 15тн. 


Institution of Electrical. Engineers: Birmingham Local Section. 

1.50 p.m. Ordinary meeting in the University. Paper to 
be read :—‘‘ The Heat Conductivity of iron Stampings,”’ 
by T. M. Barlow. 

Institution of Electrical Engineers: Students’ Section. 

7.30 p.m. Meeting at 92 Victoria Street, London, S.W. 
Paper to be read :—‘Electrification of the Mansfeld 
Copper Mines," by Н. R. Speyer. 


THURSDAY, JANUARY 1бтн. 
Union Electric Co. 
7 p.m. Staff dinner at the Café Royal, Regent Street, 
London, 
Rugby Engineering Society. 
8 p.m. Ordinary meeting. Paper to be read :—‘‘The 
British Locomotive,” by A. W. S. Greame. 


“GRADED” CABLES 


N view of the discussion which took place at the 

Institution of Electrical Engineers, and subse- 
quently in our correspondence columns, with regard to 
graded cables, and the introduction into it of the 
question as to whether their invention should be righly 
ascribed to Mr. Mervyn O’Gorman, or Mr. Jona of 
Pirelli & Co., we have obtained a copy of the Italian 
patent specification to which reference was made їп 
Mr. Jona’s letter to us (published in our issue of 
December 5th, 1907). The patent is dated April 20th, 
1900, and, as Mr. Jona rightly pointed out, relates to 
the cable which Mr. Raphael saw at the Paris Exhibi- 
tion a month or two later, and described in The Elec- 
trician, with which paper Mr. Raphael was then con- 
nected. There is, however, no specific mention of 
‘‘orading’’ as a means of equalising the voltage 
gradient, and apparently the fact that the insulating 
materials employed had different specific inductive 
capacities was not the reason for adopting the design 
in question. It is also clear, that so far as anticipation 
is concerned, although Mr. Jona (or rather Messrs. 
Pirelli & Co.) were the first to patent the use of rubber 
with layers of paper over it for high pressure cables, 
Mr. O’Gorman was undoubtedly the first originator and 
patentee of the idea to use layers of impregnated papers 
of different specific inductive capacities. Mr. O'Gor- 
man was also the inventor of the use of the lead sheath 
directly over the stranded copper conductor (to com- 
pensate for the irregularities of its surface), which was 
neither used by Mr. Јспа in his 1900 cable nor men- 
tioned in the Pirelli patent. | | | 

For the purpose of comparison, we publish, in addi- 
tion to a translation of Messrs. Pirelli & Co.’s Italian 
patent, the text of Mr. O’Gorman’s two British patents 
on the subject. 

Messrs. Pirelli & Co.’s patent of April 20th, 1900, is 
as follows : — 
A New Type of Insulated Cable for Very High Pressures. 

The cable forming the subject of the present Patent Applica- 
tion is constituted as follows :—The copper conductor S is sur- 
rounded by a first insulating layer of vulcanised rubber G, and 
subsequently by other layers Ё, composed of paper or textiles, 
or of paper only, or textiles only. If the cable has only one 
conductor (Fig. 1), drying and impregnation with insulating 
materials is next proceeded with, as is commonly done in cables 
insulated with paper and textile fabrics only. 

If the cable has several conductors (Fig. 2), the conductors, 


insulated as before by means of rubber, paper, and textiles, are 
then stranded together with filings 7’ of textiles. Outside this 
strand is generally placed a covering U of other layers of paper 
and textiles, or paper only, or textiles only. The whole thus 
constituted is then dried and impregnated with insulating sub- 
stances,.as usual. 

The cables of one or several conductors so composed are then 
covered by a lead tube V and protected by an armouring of 
iron Z, with a further covering of textiles X, which may even- 
tually be added externally as in other subterranean cables (see 
Fig 2), or this protection is omitted as in Fig. 1. 

The advantages of this type of cable are the following :— 

(1) In the cables with one conductor: In the internal portion 
of the insulating mass there is a dielectric of high insulating 
power and of great electrostatic rigidity. In the external portion 
of this mass there is a dielectric which does not offer this 
property in such a high degree. Now, since the dielectric vul- 
canised rubber costs much more than that composed of paper 
and textiles, the arrangement described gives a better utilisation 
of this costly dielectric. 

(2) In the cables of several conductors bound together: The 
advantages of this type are specially felt in cables with several 
conductors, where, besides the above advantage, there are several 
others. Above all, a cable constructed exclusively with paper 
or textiles impregnated with insulating substances is not suit- 
able for very high tensions, for which, in fact, the best makers. 
have generally adopted rubber as an insulator. But this has the 


Fig. 7. 


inconvenience of the gaps left in the strand between the cores. 
Further, the insulating thickness existing between the conductor- 
of one core and the conductor of another core would not be pro- 
portional to the thickness of insulator existing between each 
conductor and the external lead, which is earthed, and so the 
dielectric would be more strongly stressed between the conductor 
and the outer lead than between two cores. In the type of cable 
which is the subject of the present patent application, another 
insulating layer may, on the other hand, be added outside the 
strand of the cores, so as to put the dielectric under equal stress 
in all directions. 


The claim of Messrs. Pirelli & Co.’s Patent is as 
follows :— 

The construction and application of a cable in which the 
insulator is mixed, i.e., rubber inside close to the conductor, 
and paper and textiles, or paper only, or textiles only, in the 
outer part of the insulating layer, and that either in simple: 


cables of one conductor or in multiple cables with two or more 
conductors. 


It may be added that the addition of a worming vor: 
'* filling," as it is called in the Italian patent) to make 
up a strand of cores into a circular shape before placing 
additional layers of insulating material between the 
cores and the lead, was known and used regularly by 
British cable makers many years before the date of this 
patent, and it is probably for this reason that it is not 
included in the claim, although it is mentioned as a 
particular feature of the cable їп the body of the speci- 
fication. 


Mr. O'Gorman's patent, No. 1,568, of January 23rd, 
1901, relates to the grading of cables. The complete: 
specification is as follows :— 


The object of this invention is to reduce the thickness of the 
insulation on electric cables and to cheapen the cost of manu- 
facture and also to reduce the loss of energy їп the dielectric. 
In cables as hitherto constructed a number of coats of insulating 
material have been arranged in an arbitrary manner, for 
instance, the more expensive materials have been put nearest 
the conductor so as to economise the quantity used or the more: 
waterproof materials put outside. 


Digitized by Google 
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I call “curve of voltage ” а curve showing the relation between 
the distance from any conductor and the voltage at that distance 
within the insulation, and the slope of the tangent to this curve 
at any point I refer to as the voltage gradient at that point. 1 
call a "homogeneous " insulating coat, an insulation possessing 
in all parts of any section the same specific inductive capacity, 
specific disruptive strength and specific conductivity, but sub- 
divided into layers where such sub-division is contemplated in 
the finished cable. 

According to my invention insulating materials are selected 
and arranged in a large number of coats, either (1) in such a 
manner that the specific inductive capacity of the coats de- 
creases outwards from the conductor and that the specific induc- 
tive capacity of each coat is proportional to the voltage gradient 
which would occur at the distance of that coat from fhe con- 
ductor if the conductor were in a homogeneous insulating coat 
of the thickness required according to my invention, or (2) in 
such a manner that the specific conductivity of the dielectric 
decreases outwards from the conductor, and that the specific 
conductivity of each coat is proportional to the voltage gradient 
which would occur at the distances of that coat from the con- 
ductor if the conductor were in a homogeneous insulating 
coat of the thickness required according to my invention, 
or (3) in such a manner that the specific disruptive strength 
of the dielectric decreases outwards from the conductor, and 
that the specific disruptive strength of each coat is proportional 
to the voltage gradient which would occur at the distance of 
that coat from the conductor if the conductor were in a homo- 
geneous insulating material of the thickness required accord- 
ing to my invention. It must be remembered that the specific 
disruptive strength of many materials is greater for thin layers 
than for thick. 

My first alternative I may employ for cables intended for 
alternating potential differences. My second for cables with 
continuous potential differences. My third may be used in 
combination with either my first (in the case of alternating 
potential differences, or with my second alternative method 
(in the case of continuous potential differences), when there 
is difticulty in obtaining materials having the full range of 
capacities or conductivities. When a cable is to be used for 
alternating and continuous potential differences, I may employ 
methods (1) and (2) simultaneously. It is to be noted that 
alternations in disruptive strength, as such, need make no 
change in the distribution of stress within the thickness of 
the lavers, unless the other specific qualities are altered, and, 
therefore, are not essential when the potential difference to be 
established between the parts of the cable is small. 

The coats should be as numerous as possible, and may be 
entirely distinct, but a slight intermingling of the material of 
different coats may be unavoidable, and may be no great dis- 
advantage where it helps the regularity of the graduation. The 
variations of the gradient between any conductors in a homo- 
geneous dielectric can be determined; e.g., between two con- 
centric cylindrical conductors the curve of gradients, which 
is steep near the inner conductor, can be mathematically ob- 
tained. The thickness of insulation determined by any of my 
alternative methods may be the same, and my choice of method 
may then depend on the rarity and cost of applying the 
materials required by the different methods. The number of 
layers in many materials, such as rubber, gutta percha, or 
paper, &с.. cannot be increased indefinitely on account of 
expense, but I keep to the suggested arrangement as nearly 
as economy and permanency will permit. 

By adjusting the qualities of the dielectric material in each 
coat according to my invention, the total radial thickness of 
insulation necessary is greatly diminished; e.g., with a single 
or concentric conductor, and any given permissible voltage 
gradient, the total thickness may be made proportional to the 
voltage which the cable has to withstand. <Any of the ordinary 
insulating materials may be employed, and their specific induc- 
Mur their specific conductivity 2nd 
disruptive strength may be varied hy impregnating or compound- 
ing them with "loading" materials differing in specific induc- 


tive capacity their specific 


tive capacity specific conductivity and specific disruptive 


or 
and 
strength, such as vulcanised rubber, gutta percha, bitumen, 
celluloids, hydrocarbon oils, mica, or the like. Where insulat- 
ing materials capable of becoming fluid and of different specific 
conductivities and capacities are used, they may be so arranged 
that the materials of high conductivity have also a high 
capacity, so that their tendency is rather to come towards than 
to diverge from the places where their specific conductivity Ке 
capacity is required to be proportional to the voltage gradient. 
In many cases, cables may, whether their normal potential 
difference be continuous or alternating, be subjected to very 
hich alternating pressures far in excess of the working maxi- 
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mum, and in such cases the graduation of the specific pro- 
perties of the various coats should take into account this extra 
alternating maximum. For example, if I wish to insulate in 
accordance with this invention a single lead-covered cable ot 
ó7 strands each of No. 14 standard wire gauge to withstand 
15,000 volts, I choose what working stress I consider safe for 
all the substances which I propose to employ, say 20.000 volts 
per centimetre. This determines the thickness of insulation, 
in this instance, say, 028 in. I now fix upon the largest 
number of coats, in which it is commercially advisable to 
divide the insulation, but I choose five coats in this instance 
having thicknesses of 0'08", 005”, 0°05”, 0°05”, and 005” re- 
spectively. For the coat of 0'08* thick, where the gradient is 
least, І seek a substance which has a combination of properties 
in which the disruptive strength is not less than 20,000 volts 
per centimetre, and the specific capacity is relatively small (for 
example, manilla or other thin and uniform paper impregnated 
with rosin oil), and 1 obtain by experiment on the sample used 
or from reliable published tables of physical constants, a 
numeric which represents this. 

In my present example this numeric is 2, and this numeric 
will therefore have to correspond with the mean value of the 
stress in that layer of 15,500 volts per centimetre. For the 
second layer, I require a numeric of 2°27; for the third laver, 
l require à numeric of 2:57; for the fourth layer, I require a 
numeric of 2:95; for the fifth layer, I require a numeric of 54; 
and I obtain these various numerics by adding castor oil to 
the rosin oil used for impregnating the paper. The exact quan- 
tities will depend upon the resistance and capacity of the 
castor oil, which varies in commercial samples, but in this 
particular instance the quantities chosen were :—For the second 
layer, 9'5 per cent. castor oil; for the third layer, 205 per cent. 
castor oil; for the fourth layer, 55°0 per cent. castor oil; for 
the fifth layer, 50'0 per cent. castor oil. 

The cable of this example is intended to withstand a voltage 
alternating at an ordinary frequency of commercial supply 
cuirents. 

One method of obtaining the exact percentage of castor oil 
to add is to make a series of preliminary tests on various papers 
impregnated with known different proportions of the oils. 

In order to determine tne curve of gradients for a homo- 
geneous dielectric regardless cf specific capacity, I plot the 
necessary curve from the well-known mathematical formula in 
the case of single or concentric cables, and in the case of 
irregular shaped or multiple conductor cables, I may calculate 
it or make a large-sized model section of the cable, and establish 
a difference of potential which represents the working condi- 
tions between the conductor or conductors and sheath. I then 
lay a sheet of high resistance metal across this section model, 
and trace out by a null galvanometer method with two needle 
points the equipotential lines from which the gradient can be 
easily determined with = suthcient approximation. The curve 
of gradients for homogeneous dielectric, regardless of conduc- 
tivity, is similar to the above. 

In the case of stranded conductors a smooth homogeneous 
surface should first be obtained by filling up the interstices 
between the strands with lead or other conducting material. 


The claims are :— 


1. A cable in which the coats of material are arranged in 
such a manner that the disruptive stress in every part of the 
dielectric 1s approximately uniform. 

2. Rendering the stress more uniform by changing the con- 
ductivity of the material of each coat without appreciably dim- 
inishing its specific disruptive strength. 

5. Rendering the stress more uniform by changing the specific 
capacity of the material of each coat without appreciably dim- 
inishing its specific disruptive strength. 

4. Rendering the stress more uniform by altering both the 
conductiv ity and the capacity of the coats in a regular manner, 
depending in each coat upon the stress to which that coat would 
otherwise be submitted. 

5. In the manufacture of a cable reducing the thickness of 
insulation by rendering the factor of safety uniform in every 
coat by altering the disruptive strength of each coat so as to 
be proportional to the stress to which that coat has to be 
submitted. 

6. The improved eiecti cables substantially as described. 


Mr. O’Gorman’s Patent, No. 21.170 of 1901, relates 
to covering the stranded conductor with & lead sheath 
directly on the copper; the complete specification is 
as follows :— 

The object of this invention is to reduce the thickness of 
insulation on electric cables, and thereby cheapen the cost of 
manufacture. In stranded cables as hitherto constructed, the 


external surface of the conductors of single and multiple cables, 
апа the internal and external surfaces of the outer conductors 
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of concentric cables present in section portions of small curva- 
ture, due sometimes to the individual strands which are either 
small circles or other shapes presenting points, roughnesses or 
corrugations, and sometimes to joints or splits, kinks or twists 
in the individual wires themselves. The evil effect of such 
roughnesses is greatly enhanced by the slight decentralisation 
of the conduetor, which occurs or is caused by an indentation 
of the outside of the insulation, or of the lead sheath, or when 
there are several separate conductors in the same cable. Accord- 
ing to this invention a smooth homogeneous conducting surface 
is obtained by filling up or covering over the interstices between 
the strands of the conductor by a continuous conducting sheath 
of metal, which may either be in actual electrical contact with 
the conductor, or it might be very close to, but slightly insu- 
lated from, it. There are many ways in which the smooth 
surface may be obtained, but I prefer to cover the conductor 
with a continuous and seamless lead sheath by means of an 
hydraulic press. 


The claims are :—- 


1. Electric cables having stranded conductors the outer sur- 
faces of which conductors are rendered smooth by a covering 
of lead or other conductor substantially as described. 

2. Electric cables having stranded conductors, the outer sur- 
faces of which conductors are rendered smooth by filling up 
and covering over the interstices by a continuous conducting 
sheath of metal substantially as described. 

ó. An electric cable substantially as described. 


WINDSOR ESSEX AND LAKE SHORE RAPID 
RAILWAY 
A New Single-phase Distribution System 


"T^ HE first single-phase electric railway to be put to work in 

Canada was the Windsor Essex & Lake Shore Rapid Rail- 
way, Which ran its first car in September last. The line is of 
particular interest on account of the use of three-wire single- 
phase generators for supplying current to both a 6.600-volt 
trolley circuit and a one-wire 15,200-volt. transmission line. А 
description of the equipment is given in the Zlectric Railway 
Review (Chicago). 

The northern terminus of the road is Windsor, Ont., across 
the river from Detroit. From Windsor the line takes a south- 
easterly direction as far as Kingsville, a distance of some 28 
miles. Further extensions are in progress. 

The roadbed is built on the public highways in the towns 
and either at the side of a highway or on a private right of 
way paralle] with it for the intervening distances. The track 
is laid with 80-pound T-rails with continuous joints, and is well 
ballasted with broken stone and gravel. The rail joints are 
electrically connected with No. 000 bonds soldered to the ball 
of the rail outside of towns and to the web under the fishplates 
in streets. Cross bonds are installed five to the mule. 

A specially substantial type of overhead construction has been 
installed throughoui the entire route, and it is interesting to 
note that the 6,600 volts pressure 1s carried on the trolley even 
in the towns. 

The working conductor is a No. 000 grooved copper wire. It 
is supported by hangers spaced 10 ft. apart along a -inch 
steel strand single cable forming the messenger. Outside of 
towns the messenger is hung from rod-supported angle iron 
brackets, and within towns the catenary cable is supported by 
spans of j4-.inch stranded steel cable with wood and porcelain 
insulators. The line is head guyed at intervals of 1,160 ft. 

At Windsor a 500-volt trolley line of the Detroit United Rail- 
way system is intersected, and a special piece of overhead con- 
struction was required to prevent any possibility of the electrical 
crossing of the two overhead conductors, one at 6,600 volts and 
the other at 500 volts. As the 500-volt line was in operation 
before the 6,600-volt trolley was built, it became necessary for 
the builders of the new line to take the necessary precautions 
to prevent trouble. А complete separation of the circuits was 
made by installing about 25 ft. on either side of the 500-volt 
line intersecting a long wood break trolley insulator placed in 
the 6,60)-volt trolley. This provides a dead section of catenary 
supported trolley for a safe distance on either side of the inter- 
secting 500-volt trolley, which 15 crossed with an ordinary 
90-devree trolley pan insulated for 509 volts. The length of the 
dead section in the 6,600-volt trolley is sntlicient to assure that 
should a trolley pole leave the 590.volt. wire it will not be able 
to swing far enough to make a connection with the high-pressure 
trolley. The dead section in the 6,600-veolt troiley also requires 
that the single-phase cars dritt across this intersection, ‘The 
continuity of the 6,600-volt circuit on either side of the dead 
section is made complete bv a Jumper carried on high-tension 
line insulators and protected by grounded guard wires. 
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Thirty-foot wooden poles are used for all construction except 
that in the streets of Windsor. These poles are set in earth 
and are reinforced near the surface of the ground with a 4 ft. 
by 2 by 12 in. breast block. 

Where span construction is used in the streets of Windsor 
the span wires are supported by concrete poles supplied by the 
Concrete Pole Company, St. Catherines, Ont. These poles arc 
of two sizes, designed for 1,000 and 35,000 pounds strain. Both 
types of poles are tectangular in section. The smaller pole is 
10 in. square at the butt and 6 in. square at the top, reinforced 
with four J-in. round steel rods placed within the four corners. 
The 35.070-pound pole is 16 in. square at the butt, 10 in. square 
at the top, and is snnilarly reinforced with four l-in. round 
steel rods. 

It is not necessary to describe the power-house in great detail. 
There are two generating sets, each driven by a 750 h.p. hori- 
zontal steam engine. Each of these engines has mounted on its 
shaft the field of a 500-kilowatt 25-cycle single-phase three-wire 
fivwheei type generator, built by the Canadian Westinghouse 
Company, Limited. Тһе windings of these generators are such 
that from the terminals may be obtained current at 13,200 volts 
pressure and at 6,600 volts pressure. The two windings may 
be used in series for obtaining these two voltages, or may be 
connected in parallel for obtaining the full capacity of the 
machine at 6,600 volts. One of the three terminals of each 
machine is earthed. Belt-driven exciters are employed, and the 
voltage 15 kept constant by a 'lirrill regulator. The two three- 
wire generators feed each of two bus-bars, one carrying current 
at 15,200 volts and the other at 6,600 volts. The bar of the 
lower potential feeds direct to the trolley wire, while the one 
of higher potential feeds a single-wire transmission line serving 
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DIAGRAM SHOWING TRANSMISSION AND Сар CIRCUITS. 


an auto-transformer substation at Maidstone, 18 miles from the 
power station. 

The method of feeding the 6,600-volt trolley is of particular 
interest, Inasmuch as there is used an auto-transformer sub- 
station requiring only a single wire for the transmission line. 
The trolley wire between Windsor and the Kingsville power 
stution is divided into two sections. An 18-mile section from 
the power house to Maidstone is fed direct from the 6,6CU-volt 
bus of the three-wire generators in the power station. The 
section between Maidstone and Windsor, about 12 miles, is inde- 
pendent of the power-house section, and is fed by a transmission 
line carried at the tops of the poles along the right of way. 
This transmission line comprises a single No. 0 wire of hard- 
drawn copper supported on three-piece 40,000-volt insulators 
supplied by the Lima Insulator Company. The working pres- 
sure of the line1s 15,200 volts. This single high-tension wire feeds 
a §00-kilowatt auto-transformer, which, in turn, feeds the 
Windsor section of the trolley wire at 6,600 volts. 

The accompanying sketch shows diagrammatically how simple 
is the transmission and feeding system of this single-phase 
railway. The auto-transformer at Maidstone is installed in a 
concrete building 12 by 12 by 14 ft. in dimensions. The circuit- 
breaker and switch for handling the current fed through this 
transformer are located at the origin of the transmission line 
in the power station. Lightning protection and hand-operated 
disconnecting switches complete the substation equipment. 

The rolling stock equipment includes five new three-compart- 
ment passenger cars equipped with motors, and four trailers 
and two express cars wlüch are being rebuilt from trailer cars 
formerly operated on the New York City elevated lines. Each 
car is equipped with two Westinghouse No. 132 single-phase 
motors rated at 100 h.p. each. The control equipment 
includes an auto-transformer supported from beneath the car 
sills by 4 by 4 by 3 in. angles. As the cars are double-ended 
two drum controllers are used to vary the voltage of the current 
fed through the auto-transformer to the motors. Multiple unit 
control is not adopted. The pantagraph trolleys collect current 
at 6.600 volts pressure, which is fed to the motors at a maximum 
pressure of 240 volts. 
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А 1,500-VOLT CONTINUOUS-CURRENT RAILWAY IN THE 
MISOXER VALLEY 


HIS railway connects the town of Bellinzona, in 
in the 


the Canton of Tessin, with Mesocco, 
Canton of Graubiinden, and follows the course of the 


River Moesa, in the Misoxer Valley. The Moesa rises 


in the St. Bernard Alps, and joins the Ticino, which 
flows into Lake Maggiore. The power station for sup- 
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Fic. 1.—420 Kw. 


plying the railway is situated at Cebbia, just above 
Mesocco, where the Moesa has a fall of 300 metres, and 
a minimum water supply. of some 500 litres per second. 
The following description of the railway, which has 
only recently been equipped electrically, is abstracted 
from a recent article in Elektrotechnik und Maschinen- 
bau (Vienna). 


At Cebbia, where the generating station is situated, a 
dam has been built across the river, and the water 
flows through a canal to a reservoir, from which it is 
admitted to & pipe line, 1,660 metres long, constructed 
of east-iron pipe of 500 mm. internal diameter. This 
pipe line is divided into six sections or zones of in- 


THREE-PHASE GENERATOR. ° 


creasing thicknesses to correspond with the increasing 
pressure. Thus the six thicknesses of the pipe are 
12, 14, 17, 20, and 28 mm., corresponding to the six 
average pressures of б, 10, 15, 20, 25, and 80 atmo- 
spheres. The joints in the last two zones are protected 
with cast-iron rings screwed over the joints to prevent 
the lead caulking from being forced out. 


Ес. 2.—275 Kw. ConxtTinvous-CuRRENT GENERATOR. 


The line is 31 kilometres in length, and rises from 


There are at present in the power station two 1,000- 


an altitude of 6 metres above sea-level at Bellinzona to 
769 metres at Mesocco. The ascent from Bellinzona 
to Mesocco is continuous, and the gradients are heavy, 
rising to а maximum of 6:6 per cent. The 50-ton trains 


are to be hauled up this gradient at a speed of 19:5 
km. per hour. 


h.p. water turbines, each of which is coupled direct 
to а three-phase generator on the one side, and a con- 
tinuous-current generator on the other side. Between 
each generator and the turbine there is а flywheel апа 
a flexible coupling. The speed of each set is 500 revs. 
per min. The three-phase generator has a capacity of 
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420 kw., and generates at 10,000 volts and 50 cycles 
(Fig. 1) The continuous-current generator has а 
capacity of 275 kw., and generates at 1,600 volts 
(Fig. 2). A 18-kw., 70-volt. exciter is directly con- 
nected to the continuous-current generator. Continu- 
ous current is supplied direct to the contact wire at 
Mesocco, and the high-tension alternating current is 
transmitted to the substation at Roveredo, where it 
is transformed by means of motor generators into ccn- 
tinuous current at 1.550 volts. 
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The six wires (two three-phase circuits) are each 45 
mm. in diameter, and supported, on porcelain insu- 
lators, with iron pins (Fig. 4) at a distance of 600 mm. 
from one another. 

Wooden poles are used in all cases. They are painted 
but not impregnated. 

The continuous current for the overhead wire at 
Mesocco is transmitted from the power house at Cebbia, 
1:3 km. distant, through two feeder cables, each of 
100 sq. mm. section. 


A | _ (ffr Er 
/ Мру) ) 
eS 
/ o iit oA Va E ^d 
9 РА: 


е P) 


mnt A 

Brill TL 2 
TU „И 
à Wwe Y (C FI 
| + 


Y Му 


Fic. 3.—400 н.р. THnEEe-PHaAsE ASYNCHRONOUS MOTOR. 


The substation at Roveredo contains two motor- 
generator sets, each of which consists of a 400-h.p., 
§ 000-volt, 400-r.p.m., 50 cycle asynchronous motor 
(Fig. 3), and a 275-kw.. 1,500-volt continuous-current 
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Fic. 4.—OVERHEAD EQUIPMENT. 


generator. The machines in both power station and 
substation, as well as the car motors, were supplied by 
the Oerlikon Co. 

The high-tension transmission line is 223 km. long. 


The overhead wire is supported 5°5 metres above 
the rails over most of the route, but in the stations 
and at level crossing it is supported at a height of 6 
metres above the rails, and in tunnels and under 
bridges the height is 4:3 metres. The wire is insulated 
from the cross-wires, and the cross-wires are fixed to 
the poles with insulators of the form shown in Fig. 5. 
The contact wire is of hard-drawn copper, 95 mm. in 
diameter. The cross-wires are of steel, 5 mm. in 
diameter. 

The rails, which have a cross section cf 100 sq. mm., 
are used as the return conductor. The lengths are elec- 
trically connected with flexible copper bonds. Cross 
connections from rail to rail are provided every 120 
metres. 

The contact wire is divided into six sections, which 
can be insulated from one another when necessary. 


Fic. 5.—INsuLator. SCALE, ONE-FIFTH FULL SIZE. 


Between any two sections is a short piece of contact 
wire, which, ordinarily, is electrically connected with 
both adjacent sections, and, consequently, when pass- 
ing over the section insulator, the current is not broken. 
When the two sections are insulated from one another, 
and only one is alive, the intervening insulated piece 
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of contact wire is dead, and this prevents the 
dead section from being made alive through the two 
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through the whole length of the train, and the cars 
are connected by means of the coupling shown in Fig. 7. 


Feet. 


Fic. 6.—CovrEcrog Bow. 


eollector bows, as the bows cannot touch both sections 
at once. At level crossings the contact wire is dead 
for the width of the street, the current being carried 
over this length by а copper cable of 100 sq. mm. sec- 
tion. Every two kilometres, lightning protection ap- 
paratus is provided on the supporting poles, with the 
necessary earth-wire запа buried earth-plate. The 
poles are spaced normally 30 metres apart, but at 
sharp curves this distanee is reduced to 16 metres. 
The telephone wires, which are at 3 mm. diameter 
galvanised iron wire, are crossed every 300 to 500 
inetres. 

The motor-cars were supplied by Ringhoffer, of 
Prague. The length of the car body is 141 metres, 
and the width is 2°65 metres. The car is divided into 
two compartments, II. and III. class; there is seating 
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Fic. 7.—CovPrING Tor CowNrROL CONNECTIONS. 


room for 12 in the second class, and for 39 in the third 
class, making a total seating capacity of 51. 

The cars are provided with Bócker air brakes. 

Each motor-car has four motors, one on each axle. 
Each motor is rated at 66 h.p., 750 volt, two being 
permanently connected in series. The motors are 
geared, the gear ratio being 1: 4:5. One motor-car 
containing four such motors can haul a 53-ton train 
(including the motor-car) at a speed of 38 kin. per hour 
on the level, or at & speed of 19:8 km. per hour up 
a gradient of 6:6 per cent. The efficiency of the motors 
at rated load is 85 per cent. 

The electric control system is the same as that used 
on the Cologne-Bonn railway, and developed by the 
Siernens-Schuckert Со. The control connections run 


Each motor-car has two collector bows, as illustrated 
in Fig. 6 above. 


Manitoba Telephone Purchase.—The Manitoba Government has 
purchased the undertaking of the Bell Telephone Co. іп Mani- 
toba for the sum of £666,000. The transfer takes place on 
January 15th. The Manitoba Government will issue 4 per cent. 
Government bonds at 40 years, payable at par. 


Recent Electric Power Contracts..—We have received from the 
British Thomson-Houston Co., Ltd., particulars of some im- 
portant contracts for power plant which they have in hand. 
One of these is for a 500 h.p. 500 volts 50-cycle 5-phase motor, 
running at 1,450 r.p.m., for the Mold Collieries, to be direct 
connected to a turbine pump, which will operate against a 
head of approximately 600 feet. In the same pump-house will 
also be erected two 2/5 h.p. motors, direct connected to slow- 
speed pumps running at 180 r.p.m. Another colliery equipment, 
the contract for which has been placed with the British 
'Thomson-Houston Co., is that for the Moss Hall Coal Co., 
which includes the complete electrical equipment of this com- 
pany’s Maypole and Lowhall pits, including the provision of 
the necessary equipment for а new generating station, which 
comprises two 350 kw. steam-driven generators, with the neces- 
sary switchboard, the whole of the cable work for the same, 
and a small lighting set of 40 kw. capacity. The equipment 
of the Maypole Pits includes four sets of electrically-driven 
pumps, complete with the necessary switchgear, and Ше 
whole of the cable work, both on the surface and underground, 
together with all the overhead transmission line. The primary 
voltage is 5,000 volts, and the current, 3-phase 50 cycles. The 
equipment of the Lowhall Pit, which will be operated from 
the same generating station, includes three sets of pumps of the 
horizontal 3-throw type of large capacity, to which will be 
coupled three 135 h.p. motors, and three sets of haulage gear, 
together with the complete cable equipment, both surface and 
underground. Another important contract which we understand 
has been placed with the B.T.H. Co. during this past year is 
the electrical equipment of a Reversible Cogging Mill for 
Messrs. Dorman, Long & Co., Ltd., of Middlesbrough. This 
is said to be the first electrical equipment of this nature that 
has been placed with a British firm. It involves the supply of 
very heavy electrical machinery, including the main mill motor, 
which has a continuous capacity of 1.200 h.p. and a maximum 
torque capacity up to 3.600 h.p., developing these powers at a 
speed of 70 r.p.m. Another important development in the ap- 
plication of electrical power for industrial purposes is the 
advance that has been made in connection with the electrical 
operation of textile mills. The British Thomson-Houston Co. 
has now installed upwards of 10,000 h.p. in motors in textile 
mills in the United Kinedom, and are at present engaged in the 
electrical equipment of a large mill in the Manchester district 
which involves the installation of upwards of 75 motors, varying 
in capacity from 74 h.p. to 170 h.p. each. 
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THE BIRMINGHAM TRAMWAY ACCIDENT 


IEUT.-COL. Н. A. YORKE has reported upon the acci- 

dent that occurred on the Birmingham Corporation Tram- 
ways on October lst (ELECTRICAL ENGINEERING, Vol. Il., рр. 
547 and 567). In this case, as tramcar No. 22 was descend- 
ing the incline in Warstone Lane, the driver (inspector 
Hall) lost control of it, with the result tht it ran away. down 
the incline, and was overturned at the corner of Warstone 
Lane and Icknield Street, striking an overhead standard as it 
tell. ‘Two passengers died from injuries received, and twelve 
were injured more or less seriously. The car was a four- 
wheeled, double-decked car, fitted with the hand brake, electric 
rheostatic brake, and the magnetic track brake, and also with 
four sanders, namely, two at each end, and a lifeguard of the 
trigger type. The total length of the car was 27 ft. 6 in., 
the wheel base being 6 tt. The gauge of the tramway is 
5 ft. 6 in. At the time of the accident there were about 16 
passengers on the car, half of whom were inside and the 
other half on the top. The passengers who received the fatal 
or serious injuries were those on the top of the car. 

Warstone Lane is about a quarter of a mile long, the gra- 
dients in it being as follows, commencing from the top of the 
hill :—1 in 1458, 1 in 227, 1 in 17, 1 in 197, and 1 in 
56:6. ‘The car in question left the depot at 4.59 a.m., in charge 
of motorman J. E. Mountford, who on his second journey met 
Inspector Hall at Edmund Street, and informed him that 
there was something wrong with the magnetic brake at “No 
2" end of.the car. The car left Edmund Street for the third 
trip to Foundry Road at 6.29 a.m., with Inspector Hall in 
charge of the car, and motorman Mountford standing along- 
side of him. Inspector Hall seems to have tried the magnetic 
brake when going down the incline in Summer Row, with the 
result that on the first, second, and third notches it did not 
act properly, but brought the car up with a jerk when the 
handle was moved to the fourth notch. When he reached the 
incline in Warstone Lane he again tried the magnetic brake, 
which on this occasion seems to have completely failed on all 
notches. He then moved the handle to the ‘‘on’’ position, and 
tried the brake a second time, but still without effect. He 
then tried to stop the car by reversing the handle from the 
forward to the back position and moving the controller handle 
to the sixth notch of power, but stil without effect. By this 
time he was more than half-way down the hill, and nad 
entirely lost control of the car. He then applied his hand 
brake for the first time, to the fullest possible extent, but 
the speed of the car was such that the hand brake had little 
or no effect in checking it. On reaching the curve at the 
bottom of Warstone Lane hill the wheels skidded, and almost 
immediately afterwards the car turned over to the outside of 
the curve and fell on its side, striking а trolley wire standard 
in its fall, the passengers on the top being thrown on to the 
кещ апа one of them crushed beinan the standard and 
the car. 

The immediate cause of the disaster was the action of In- 
spector Hall in taking the car down Warstone Lane with a 
defective magnetic track brake, and experimenting with that 
brake on the incline. Had he applied the hand brake before 
starting down the incline, no accident would have occurred, 
as the gradients are such that the car might well have been 
controlled by means of the hand brake only, the only pre- 
caution necessary being that the hand brake should be applied 
at the commencement of the hill, so that the speed of the car 
should be checked from the outset. That this is the case is 
proved by the fact that the car had already been taken down 
the hill that morning by means of the hand brake only. In- 
poar Hall seems, however, to have selected this hill for 
the purpose of testing the magnetic brake, and did not attempt 
to apply the hand brake until the speed of the car was far 
beyond its control. 

Thè failure of the magnetic track brake to act on this 
occasion, the report states. is said to have been due to a 
broken grid in the fourth resistance box on the car. 
According to a statement made by Mr. С. W. Hill, Electrical 
Engineer of the Corporation Tramways, the controller at “Хо. 
2” end of the car, and the insulation of the cabling and wiring 
of the car, after the accident was fouad to be in good order, 
and the only defect that couid be discovered was the broken 
grid. The resistance boxes, of which there are five, аге in 
use both for propelling and braking purposes, and it might be 
thought that such a fracture would be discoverable, not only 
when the magnetic brake was in use, but also when current 
was being supplied from the trolley wire for the purpose of 
starting the car. Mr. Hill put forward the theory that the 
electrical pressure of the current for driving purposes would 
be sufficiently great to bridge the gap formed by the fracture, 
whereas, in the initial stages of braking, current generated by 
the motors acting as generators would have a low pressure, and 
would not be able to overcome the interruption in the circuit. 
Experiments made by Mr. A. P. Trotter, the Electrical Adviser 
to the Board of Trade, at 8 Richmond Terrace, however, savs 
Lieut.-Col. Yorke, hardly support this theory. as it was found 
that a current of 10 amperes, which is probably less than the 
usual current passing when cars are starting from rest, is 
suflicient to cause fusing to take place between the two oppos- 


ing ends of the fracture and between the sides of the broken 
and adjacent members of the grid. No such signs of fusing 
were, however, discernible in this case. It was, therefore, im- 
possible to say whether the above explanation of the failure of 
the magnetic track brake is the correct one or not. 


CATALOGUES AND PAMPHLETS RECEIVED 


FEED WATER HEATERS.—A new edition of a pamphlet 
describing the ''Wilkinson"' line steam feed water heater is to 
hand. This apparatus, the object of which is to obtain 
economies by ensuring that the temperature of the feed shall 
approximate as nearly as possible to that of the steam in the 
boiler, was described in some detail in ELECTRICAL ENGINEERING, 
Vol. 11., page 301, and some further results of tests were given 
on page 625 of the same volume. А statement as to the change 
of agency for the apparatus appears under *''Miscellaneous 
Business Notes." Inquiries are facilitated by the convenient 
blank inquiry form contained in the pamphlet. 

FLAME ARC LAMPS.—4A new catalogue from Messrs. Cromp- 
ton & Co., Ltd., deals with the Crompton-Blondel system of 
flame arc lighting with continuous currents. The construction 
of the Crompton-Blondel lamp and the particularly advantageous 
distribution of light obtained therefrom were fully dealt with 
in ELECTRICAL ENGINEERING, Vol. П., page 855, and the speci- 
fication of the Blondel patent was given in Vol. 1., page 521. 

INCANDESCENT LAMPS.—A card printed by the three- 
colour process from the British Thomson-Houston Co. contains 
a reproduction of a painting entitled ‘‘Sunset in the Fens,” with 
a suggestion that when the sun has set, B. T.-H. Edison lamps 
should be used. 

OSRAM LAMPS.—Messrs. Pooley & Austin have issued a 
pamphlet putting forth the advantages of the Osram lamp, and 
giving figures as to the economy in current to be obtained as 
compared with carbon filament lamps of equal candle-power. 

ROLLER BEARINGS.—The revised catalogue of the Empire 
Roller Bearings Co., Ltd., points out the advantages claimed for 
well designed roller bearings over plain bearings, and gives a 
general description of the Empire patent roller bearing axle 
boxes for railway and tramway vehicles, giving results of tests 
showing the reduction both of starting and running friction 
obtained by their use. Special forms of bearing for trucks, 
colliery tubs, &c., are described, as well as a standard swivel 
pattern for shafting. Empire Roller Bearings are also applied 
to road waggons, lifts, ventilating fans, rolling mills, agricultural 
machinery, harbour dredgers, and other purposes, where an 
accurately aligned 'oad can be secured under ordinary conditions 
of work. . 

WIRES AND CABLES.—The Western Electric Co. have 
issued a new abridged price list, arranged in a convenient form, 
of vulcanised electric light wires and cables, twin circular con- 
ductors, twin vulcanised flexible cords, and electrolier wire, all 
in accordance with the standards of the Cable Makers' Associa- 
tion. 


The Burbacher Hütte Iron & Steel Works.—In Figure 8 of 
this article, published in our last issue, the letters V and A 
have been transposed by a draughtsman's error. The voltmeter 
is naturally connected across the circuit, and the ammeter in 
series with it. 


Runaway Tramcar Accident at Glasgow.—A fatal runaway 
tramcar accident occurred at about 5 p.m. on Friday evening 
upon the Glasgow Corporation tramway system. It took place 
upon the incline known as the Bell of the Brae, between 
Cathedral Square and Duke Street, upon the Springbrow- Mount 
Florida route. The weather was frosty and foggy at the time. 
and through some at present unknown reason, a car became 
unmanageable, and dashed down the hill. The first obstacle 
to the runaway car was a horse-drawn goods lorry, belonging 
to the Glasgow & South Western Railway Co. This was 
smashed, and swept out of the way, and the car, continuing its 
runaway journey soon dashed into another lorry belonging to 
the same company, whilst further on yet another lorry, unable 
to get clear of the track. was smashed and the horse killed. 
This latter collision pitched the driver of the tramcar out into 
the roadway, and also smashed a sectional pillar box on the 
pavement. Two other lorries were subsequently damaged by 
collision, but as the car reached more level ground, it naturally 
slackened speed considerably, and was brought to a standstill 
by the conductor applying the brakes. Unfortunately the acci- 
dent has resulted in two deaths, for the driver of the car who 
was thrown into the road, and a van-boy who was on one of the 
lorries which were smashed, have both succumbed to their 
injuries. A number of the passengers, who numbered between 
50 and 40, were slightly injured, but the comparative immunity 
from injury to these appears to have been due, first, to the 
fact that the car kept to the rails, and secondly, because the 
conductor locked the doors of the car and refused to allow 
апу of the passengers to jump off, which must have saved many 
serious injuries. In all. eight persons were injured, and three 
have been detained in hospital. 
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VERTICAL SHAFT ROTARY CONVERTERS 


М page 23 of ELECTRICAL ENGINEERING for January 2nd we 

gave a short note relating to a large vertical shaft rotary 
converter recently installed in a sub-station in Chicago, and we 
are now able to supplement this description by some illustra- 
tions showing the arrangement of the machine and some addi- 
tional particulars which have appeared in the LHlectrical World 
(New York). The machine in question was installed by the 
Commonwealth. Edison Company, of Chicago, in its Market 
Street sub-station, and is the first vertical shaft rotary con- 
verter to be put in operation in an American central station. 
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adopted. To provide for operation, should changes be neces- 
sary during the perfecting of the roller bearing, however, an 
oil bearing, interchangeable with the roller bearing, has been 
provided, together with a set of pumps for maintaining the 
pressure in the 01] bearing. Fig. 2 is a vertical sectional draw- 
ing showing the relation of parts. The armature of the machine 
revolves about a stationary central shaft or pivot, 25 in. in 
diameter, which carries on its upper end the interchangeable 
roller or oil pressure bearing. The armature is mounted on a 
sleeve which revolves outside of the stationary shaft. The 
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Fic. 1.—SecrionaL ELEVATION OF SUBSTATION, SHOWING ARRANGEMENT OF VERTICAL SHart ROTARY CONVERTER AND SWITCHGEAR. 


The same company has already in use five 2,000-kw. vertical 
shaft motor-generator frequency changers, which are very satis- 
factory. Тһе frequency changers have step bearings similar in 
principle to those on the Curtis steam turbine; the weight of 
the bearing being carried on a film of oil or water forced under 
the bearing. The rotary converter under consideration, how- 
ever, differs considerably in construction from the frequency 
changer sets. As already stated, it is a 2,000-kw. General 
Electric machine running at a speed of 166 r.p.m. Provision is 
made for carrying the weight of the revolving armature either 
on a roller bearing or on an oil pressure bearing. The roller 
bearing has given good results in factory test runs, and it is 
confidently expected that it will be the form of bearing finally 


weight of this sleeve and the armature which it carries is taken 
by the bearing at the upper end. To get at the roller bearing, 
it is only necessary to remove a steel cap from the upper end 
of the revolving sleeve, after having first relieved this steel 
cap of the weight of the armature and sleeve by means of 
screw-jacks. These screw-jacks, which are a permanent part of 
the machine, consist simply of a set of screws which are acces- 
sible from the basement below the machine. 

The field magnet structure, carrying 18 poles, 18 supported on 
cast-iron pillars resting on a concrete base ring. To keep the 
revolving armature in line, there are two guide bearings, each 
14 in. long, below the roller bearing. To change from roller 
bearing to oil pressure bearing, it is a simple matter to take 
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the weight off the top bearing, withdraw the cap screws holding 
the top plate and change from a roller to oil pressure bearing 
or rice versa. 

The advantages of the vertical shaft rotary converter are 
many. There is a saving of about 17 per cent. of weight in 
the vertical shaft machines, as compared with the horizontal 
shaft machines this company has in service. The horizontal 
shaft machines, to be sure, run at a lower speed, but they have 
been the only one available, so that leaving out of account the 
questionable possibility of building satisfactory higher speed 
horizontal shaft machines, there is an important reduction in 
weight by the vertical shaft construction. One of the most 
important advantages of this construction is the accessibility of 
the brushes. The brushes on the vertical shaft machine аге 
readily accessible to an attendant on а platform extending 
around the machine and resting just above the field poles. On 
a horizontal shaft machine the attendant must climb ladders in 
difficult positions. The weight of the vertical shaft, 2.000-kw. 
machine is stated to be about 67 tons. 'The diameter of the 
circular floor space occupied by if is 15 ft. 3 in. The height 
above the floor is 9 ft. 3 in. The 2,000-kw. horizontal shaft 
machines of the company occupy, a floor space of 16 ft. 6 in. x 
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Fic. 2.—Secrion or Parr or 2,000-kw. VERTICAL SHAFT ROTARY 
CONVERTER. 


16 ft. 6in., and extend 12 ft. 11 in. above the floor and 3 ft. 
7 in. below, making the total over all height 16 ft. 6in. 

The machine is entirely supported by the steel and concrete 
floor of the building as shown in Fig. 1. The electrical appara- 
tus in the basement consists of a 250-kw. induction regulator 
for the alternating current end, and two single-pole 11,000 am- 
pere solenoid-operated circuit-breakers in the direct current 
leads. The 300 ampere oil switch shown on the right control 
the alternating current side as a complete unit, as there is no 
further switch on the low tension side of the step down trans- 
former. 

This rotary converter gives direct current at from 240 to 300 
volts. The neutral of the low tension side of the transformer 
is connected to ground and to the neutral of the direct-current 
system, thus doing ‘sway with the necessity of direct-current 
balancing sets. This is the standard practice of the Common- 
wealth Edison Company. The rotary converter is the latest 
addition to a sub-station which already has four 1,000-kw. hori- 
zontal shaft rotary converters. An interesting economic feature 
of this sub-station is the use of a transformer giving an in- 
creased voltage for one of the rotary converters in order that the 
direct-current voltage delivered may be high enough to charge 
the batteries. The transformer connections allow the converter 
to be worked at 500 to 360 volts instead of 240 to 300 volts. This 
arrangement is claimed to present considerable advantage over 
the use of a separate booster for battery-charging. 


Institution of Electrical Engineers: Students’ Section. A visit 
has been arranged to the works of the India Rubber, Gutta 


Percha, and Telegraph Works Ct., Ltd., on February 15th, at 


10 a.m., and students wishing to join the party should send 
in their names at once to the hon. sec., Mr. W. B. Thompson. 
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A HOTEL TELEPHONE AND SIGNAL EQUIPMENT 


OME notes are given in the Zlektrotechnische | Zeitschrift 

on the very complete installation of electric bells, telephones, 
and clocks at the Hotel Adlon, Unter den Linden, Berlin, 
which presents several points of interest. 

The telephone system consists of a switchboard with the opera- 
lors positions worked on the central battery system, equipped 
with lamp calling signals and double ring-off signals. This 
board serves as a local exchange for the 400 telephone stations 
in the various rooms of the hotel, and also is connected by 
eighty junction lines to the exchanges of the Berlin telephone 
system. Every room is provided with a telephone, which can 
be used not only for internal communication, but also to speak 
with the outside telephone system. Separate telephones are 
also installed, apart from the main switchboard, for use in 
connection with the restaurant, kitchens, and cellars. 

The chief points considered in the arrangement of the system 
of bells from the rooms were the avoidance of the continual 
ringing of bells in the passages, which is so disturbing in many 
hotels, and the facilitating of distinct signals, according as the 
waiter, the chambermaid, or the porter is required. It was 
formerly usual in most Continental hotels to require the visitor 
to ring one, two, or three times, but at the Hotel Adlon three 
separate push-buttons are provided on a small board, as well 
as another set on a neatly made ''pear" on a flexible cord. 
These pushes control three different-toned bells in the service 
rooms. ` 

Instead of the ordinary indicators, indicator lamps аге em- 
ployed, and when a bell is rung the corresponding lamp lights 
up not only in the service room on the particular floor, but also 
in a central control office. In addition to these lamps on the 
call boards, there is a lamp arranged over the door of each 
room, which lights up at the same time. This greatly facilitates 
rapid service, as a greater number of rooms can be attended 
to without returning to the service room. А further arrange- 
ment of lamps indicates whether the waiter, chambermaid, or 
porter is required. The relays controlling the lamps are released 
by the servant answering the call by means of a push button 
in the passage close to the door of the room. Thus the ex- 
tinguishing of the lamps on the various call boards and over 
the door of the room indicates that the call has been answered. 
The three bells in each service room are of the single-stroke 
type, and, not being out in the passage, are inaudible from the 
visitors’ rooms. . 

Lamp signals are also amployed in the lift indicators; there 
are two main lifts, and the call signal is always given in both 
at once, so that whichever is disengaged can proceed to the 
required floor. At the lift door on each floor there is also 
placed a lamp board, which shows at all times by a luminous 
signal the position and direction of motion of the cars of both 
lifts. 

In addition to the telephones and bells, every room is pro- 
vided with an automatic fire alarm, which comes into action 
at a certain temperature. The wiring for these is quite distinct 
from the other circuits, and the rooms are divided into groups 
of ten, and connected to a central indicator board. Electric 
clocks are provided in every room, controlled by a central 
standard clock through eight circuits. 

The whole of the signal services are supplied from a set of 
six accumulator batteries, one of which is always held in 
reserve. А motor generator driven off the lighting circuit is 
used for charging. 


"The Central.'"— The December number of The Central, the 
magazine of the Central Technical College Old Students’ Asso- 
ciation, has as a frontispiece an excellent photogravure of Prof. 
W. К. Dalby, the professor of engineering at the College, in his 
sterner moods. Prof. Н. E. Armstrong has contributed an 
interesting article on ‘Тһе Nature of Chemical Change," which 
shows what important research work has been done in the 
Chemical Department of the College; there is a description hy 
Mr. T. H. Mann of the new work on the Cardiff Railway. 
several books are reviewed, and Mr. E. W. Lewis has written 
an instructive article on india-rubber, ‘‘From Tree to Tyre." 
The number also contains a review of the 1906-7 college session, 
and the usual copious ''Old Student Notes." Old students 
of the College who аге not yet members of the Old Students’ 
Association should communicate with Dr. E. Frankland Arm- 
strong, the hon. sec. (98 London Road, Reading), and they 
are also urged, especially if they have vacant appointments to 
fill, to make use of the Association's employment agency, of 
which Mr. К. J. Caldwell, B.Sc., and Mr. R. Whymper (Central 
Technical College, Exhibition Road, S.W.) are honorary secre- 
taries. 
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A NEW AUTOMATIC ELECTRIC BLOCK SIGNAL SYSTEM 


УХЕ of the most noteworthy features of the Philadelphia & 
western Railroad is the automatic electric block signal 
svstem as described in the Street Railway Journal 'This road 1s 
a double-track, high-speed, direct-current electric line extending 
westward, a distance of eleven and one-hhlf miles. The essential 
features of this system are as follows :—-The retention of both 
rails of each track for the return of the propulsion current; 
cross-bonding facilities between all rails of both tracks at the 
ends of all track circuits and between one rail of each track 
intermediate between the end of said sections, wherever desired ; 
the use of ironless reactance bonds, permitting very long track 
circuits to be operated with a minimum expenditure of energy: 
the use of alternating currents only for the track circuits, and 
the operation of all the devices connected with the system, thus 
doing away with all batteries and the expense incident to their 
maintenance. 

Sinule-arm, two-position home signals arranged on the normally 
clear principle are employed with an overlap. In certain places 
the signals average about 3.300 ft. apart, and a full block over- 
lao is being employed to permit a two-minute headway. In 
others, the signal spacing averages one and one-half miles with 
a uniform overlap of about 3,700 ft., allowing a headway of 
approximately five minutes. ‘Twenty-five-cycle, single-phase cur- 
rent from transformers in the railway's power plant is used for 
operating the entire signal system. 

Power is delivered to the switchboard through a remote con- 
trolled automatic oil switch. Each feeder circuit is equipped 
with an ammeter and an electrically tripped, hand-operated oil 
switch, whereby the system may be relieved in case of a cross 
on either transmission line. The latter consists of two No. 6 
B. & S hard-drawn bare copper wires strung on separate cross- 
arms on the railroad company's high-tension pole line, which is 
protected by lightning arresters. 

“Line transformers” are installed at all signal and overlap 
locations. They step down directly from the transmission line 
voltage of 2,300 to the voltages required for the signal system. 
These transformers are protected on the primary side by cart- 
ridge fuses mounted in watertight cast-iron boxes, and so ar- 
ranged that a fuse can be replaced without danger. The 
secondary windings are three in number, a 55-volt winding for 
the operation of the signal motors, lights, and line relays, and 
provided with a tap for local phases of all polyphase relays; 
and two windings for supplving energy to the track circuits, ар 
being provided on these windings so that the voltage сап be 
varied from 25 to 15, as required for track circuits of different 
length. A copper shield is placed between the primary and 
secondary windings and connected to ground, affording protection 
in case of a breakdown in insulation. All coils are insulated 
with an oil and moisture resisting compound by the ''vacuum 
treatment" process, in which the coils are heated in an air-tight 
tank. After a vacuum has been secured and the moisture 
thereby extracted, insulating compound is forced into the coil 
under heavy pressure, which causes the liquid to penetrate to the 
heart of the coil, with the result that every wire is surrounded 
with a highly insulated covering. 

Both rails of each track are made available for the propulsion 
current by ironless “reactance bonds” connected to the rails. 
When so connected they form a path of low ohmic resistance 
and large current capacity for the traction current, and at the 
same time offer an impedance to the passage ot the alternating 
current. from rail to rail, whereby a portion of said current is 
forced down the rails to operate the track relay. The reactance 
bonds at the transformer end of the track circuit has а single 
winding connected directly to the rails. The bond at the other 
end of the circuit has two windings, one connected to the rails 
and the other directly to the relay. The winding connected to 
the relay acts as the secondary of а transformer, its object 
being to prevent an excessive flow of direct current through the 
relay which, owing to the low ohmic resistance of the relay, 
would otherwise result were the relay connected directly to the 
track rails. Attention is called to the fact that these bonds are 
of the ironless type, and hence are not subject to saturation due 
to an unbalanced condition of the traction current in the rails, 
the reactance, therefore, remaining constant under all such con- 
ditions. It is also to be noted that alternate rails in adjacent 
track circuits are connected by heavy “diagonal bonds" so ar- 
ranged that the breaking down of any insulated rail-joint will 
short-circuit either the relay or transformer and prevent the 
giving of a false clear indication. Cross-bonding between tracks 
тау be effected by making connection, at any point desired. 
to the rails, which are made continuous by the diagonal bonds. 

The bonds in question are made up of flat copper strips of 
large cross section wound in the form of a spiral, the turns being 
suitably insnlated from each other. The coils, when wound, are 
heavily taped and then impregnated as in the case of the trans- 
former coils. These coils are assembled in pairs in flat iron 
cases and mounted on extended ties. A connecting chamber is 
provided in the case between the coils, in which all the coil-ends 
terminate, and where all connections to the rails, relavs, and 
transformers are made and then concealed by a suitable cover. 
The copper connections to the rails after leaving the bonds до” 


directly downward and under ground to the rails where, after 
passing a short distance above ground to insure flexibility 
they are connected. llis construction conceals the copper as 
inuch as possible, and reduces theft to a minimum. Energy 
is supplied to the track circuits directly from the low-voltage 
high-current windings on the line transtormer, through. adjust- 
able cast-tron resistance grids, which limit the current Ном when 
à train is standing at the transformer. These grids are mounted 
m separate perforated cast-iron boxes. The moving contacts are 
mounted on a horizontal wooden bar, to which motion is im- 
parted by a small split-phase induction motor having two 
stationary windings. One of these windings is connected directly 
to the reactahce-bond secondary, and the other directly to a low- 
voltage tap on the line transformer. When thus connected, a 
phase difference exists between the two coils and rotation ot the 
armature is thereby produced. 

Of the energy in the two relay windings, that supplied by 
the transformer direct is by far the greater. This requires but 
a small amount of energy trom the track to give positive action 
of the relay, and as a result very long blocks can be operated 
with comparatively little energy, as evidenced by the fact that 
in this installation track circuits 8,880 ft. long are operated with 
energy fed in at one епі. As alternating current only can cause 
the relay to operate, it is immune to the eftects of direct cur- 
rent. All contacts and other working parts are made visible 
by glass-covered openings. Watertight construction is effected by 
using rubber gaskets. These relays are positive in action, and 
give an exceptionally heavy rubbing pressure between the con- 
tacts in closing, and an extra wide opening when de-energised. 
Contacts can be provided, as required, up to a maximum of 
four front and four back per relay. Thev are insulated to 
withstand a breakdown pressure of 3,000 volts alternating 
current. 

The track circuit control relays are to hold a given signal at 
stop until the train 1s out of the overlap for the next signal in 
advance. These relays must be able to carry continuously and 
break the entire current flowing to the track cireuit at the rear 
of a signal. and, of course, must continue to do so without injury. 
These relavs as designed will carry an alternating current of 
from fifty amperes to seventy-five amperes, and break the same 
at twenty-five volts coptinuously without overheating and with- 
out perceptible arcing, although the current required to be carried 
in practice 1s much less than this. The construction and opera- 
tion of these relavs 1s similar to that of the track relays except 
that the contacts are made very much heavier, and the neces- 
sary phase displacement to produce rotation is effected by a 
smal] reactance coil, placed in series with one of the relay wind- 
ings. There are a great variety of uses to which these relays 
can be adapted by simply changing the windings or contacts 
or bv the addition of stock parts. 

When wound to a low resistance they тау be used as track 
relavs, with contacts to the number of four front and four 
back, and when equipped with heavy contacts they can be used 
for the control of low-voltage heavy currents as already 
described. When equipped with carbon to carbon contacts they 
will break small currents of high voltage (up to 600). When 
wound to a high resistance they may be used as line relays 
with any reasonable equipment of contacts desired. By adding 
an upward extension to carry a small semaphore arm, they can 
be used as tower indicators, and, when placed in a suitable case, 
as switch indicators. The movements when placed in a case 
and equipped with a shutter and suitable contacts can be used 
as light signals for tunnel work. Furthermore, the feature which 
this relay possesses of operating in one direction with a given 
phase relation and in the opposite direction when said phase 
relation is reversed (and since a given reactance or resistance 
is necessary to produce rotation in a given direction), the pos- 
sibility of false operation due to foreign currents or crosses is 
much more remote than in the case of direct-current relays and 
certain other alternating-current relays. This feature also makes 
it possible in many cases to use but one line wire where two 
would otherwise be required. 

The motor-control relay is so controlled by the three track 
circuits in advance of a given signal that it cannot close until 
the train is out of the overlap for the next signal in advance. 
This relay directly controls the clearing of the signal, and is of 
the alternating-current tractive type. It is designed so that 
a uniform magnetic pull is exerted on the armature, notwith- 
standing the fact that the current in the macnetic coils alter- 
nates. In many respects it is similar to the direct-current track 
and line relavs manufactured by this company. 

The signal mechanism emploved is a two-arm movement, and 
is operated bv а small single-phase induction motor, which 
is connected through suitable gearing to a slot wheel. Pro- 
jecting from the sides of the said slot wheel are nins which 
as they come around engage the slot dog in such manner as 
to clear the signal in case the slot is energised. The slot magnet 
is designed to operate on alternating current, and to give a 
uniform pull without noise and vibration. Tt has an ехсер- 
tionally high “гор away " point. The movement of the blade 
in clearing is limited by the stop arm, which becomes effec- 
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tive only when the slot is energised, and is so arranged that the 
signal blade is brought precisely to, and held at, the clear 
poan; no matter what the speed of clearing. The circuit- 
reaker contacts are enclosed in a dust-proof case with a glass 
front, which is mounted at the top of the mechanism. The 
dash-pot is of the buffer type, allowing a free initial movement 
of the blade in returning to the stop position. All the signals 
are lighted by two 4 с.р. 50-volt lamps connected in 
parallel. ' 


All relays are housed in wooden boxes, which in turn are 
enclosed in cast-iron boxes. In the lower part of the iron boxes 
are mounted the terminal boards, where all outgoing wires ter- 
minate on suitable binding posts and to which all apparatus 
within the boxes themselves are connected by flexible iade Al 
transformer secondary fuses are also mounted on this same board. 
The relay-boxes, grid-boxes, and line transformers are mounted 
one above the other on suitable stub poles provided for the 


purpose. 


THE PRINGLE “TANGENTIAL” TROLLEY-WIRE SUSPENSION 


1: our description of the tramway ext@nsions at 
Derby (ELECTRICAL ENGINEERING, December 19th, 
1907), we gave some particulars of the new method of 
trolley-wire suspension employed there, which is the 
invention of Mr. P. J. Pringle, Borough Electrical 
Engineer and Tramways Manager to the Burton-on- 
Trent Corporation. Mr. Pringle has now given us 
some additional information with regard to his system. 
It has been erected on about 14 route miles with 
bracket arms and about 1} miles with span wire in 
Derby by the tramway department staff of that town, 
and has given no trouble there during the few weeks 
that these routes have been in operation. In Burton, 
all parts of the line in which there is the greatest 


rigidity, have been changed over to this system, and | 


it is being given a trial in about half a dozen other 
tramway undertakings. 

Mr. Pringle points out that after a tramway has 
been running three or four years, trouble with break- 
ages of the trolley wire at the ears are usually experi- 
enced, and he tells us that in Manchester, Dublin, and 
Berlin. fractures of the trolley wire have become so 
frequent that it has been necessary to put & support- 
ing anchor wire on either side of nearly every ear, so 
that, in the event of a fracture, the anchor wire will 
hold up the trolley wire. 

With circular wire, however carefully finished off the 
ears may be, there must be a blow between the ear and 
the trolley wheel to a more or less extent, together 
with arcing at the trailing ends of the ears. When the 
soldered ear is replaced by the clinched ear, it is neces- 
sary to make the sides of the ear a little stouter, and, 
although breakages are less liable to occur, these two 
effects are slightly increased unless a grooved or '' figure 
8’’ wire is employed. This, however, makes it neces- 
sary to keep the trolley wheel turned up regularly from 
time to time during its life, and Mr. Pringle contends 
that there is & more rapid wear of the trolley wheels, 
and on the trolley wire towards the centre of the spans, 
which is due to the difficulty of keeping the grooves 
of the wire on the horizontal plane after it has left 
the ears. Another cause contributing to the fracture 
of the trolley wire at the ear is that, in spite of the 
flexibility of bow-string suspension and span-wire 


Кто. 1.—Karn USED FoR PRINGLE SUSPENSION. SCALE: 
OnE-THIRD FuLL SIZE. 


construction, there is still a certain amount of hinging 
action at the ends of the ears, so that the wire at this 
point is submitted to alternating stresses. 

All these tendencies, Mr. Pringle claims, are elimi- 
nated by his new system of suspension, the main prin- 
ciple of which is the supporting of the trolley wire and 
its fittings by means of suspension wires approximately 
tangential to the natural curve of the trolley wire. 
Figs. 1, 2, and 3 show the method as applied to bracket- 
arm suspension. In Fig. 3 the ordinary bow-string and 
the Pringle suspension are illustrated side by side for 


. great depth of groove. 


the purposes of comparison, the former being to the 
front and the latter to the back. Instead of an ordinary 
ear, two 8-in. ears (Fig. 1), similar to those used for 
anchor ears in ordinary work, are employed. These 
are placed with their tips about 5 ft. from the centre 
of the suspension, on either side, and the trolley wire 


Fic. 2.— BRACKET ARM ATTACHMENT FOR PRINGLE SUSPENSION. 
SCALE : ONE-THIRD FULL SIZE. 


is soldered into them in the usual way. A suspension 
wire, usually of 7/12 gauge, is fastened between these 
two ears, passing over the lower grooved insulator 
shown in Fig. 2, but not пхеа to it except when an- 
choring is required. The construction of the fixture 
to the bracket arm is clearly shown in Fig. 2. Both 
the upper and lower insulators are of .the brown-ware 
reel pattern. 

The downward pull of а 000 trolley wire on an 
ordinary ear is about 60 lb. with the average distance 
between supports. and in the case of the Pringle sus- 
pension it is transferred to the insulator, while the 
force on the ears is purely tensile. There is sufficient 
flexibility to allow a vertical motion of the trolley wire 
of about 1} in. and a horizontal motion of about 3 in. 
Besides diminishing enormously the alternating stresses 
on the trolley wire at the ears, it is found in practice 
that the blow on the wire as the trolley passes on to 
it from the ear is greatly reduced. The form of ear is 
“© non-fouling °’; the ear is in soldered contact with 
onlv the top half of the wire, as owing to the stress 
being almost parallel to the wire there is little danger 
of peeling away, and consequently no necessity for а 
The ears are milled out а few 
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mils larger than the actual diameter of the trolley 
wire, and the latter is tinned previously to.applying the 
ears. Two small thumbscrew clamps are used for 
holding the trolley wire tight down in the groove of the 
ear during the soldering process. 


Fic. 3.— BRACKET ARM WITH ORDINARY Bow-STRING SUSPENSION 
AND PRINGLE TANGENTIAL SUSPENSION. 


A number of tests have been made by Mr. Pringle, 
using 000 B. & S. trolley wire 0°409 in. diameter, and 
with the 8-in. ear used on straight line work, the ear 
easting has broken at stresses of 3,000 lb. without 
the ear attempting to leave the wire. 

With the pull-off ears, which are about 12 in. long 


Fic. 4.—UskE or THE PRINGLE SUSPENSION ON A CURVE. 


and of a stronger pattern, several tests have been 
made to prove that the trolley wire will fracture (re- 
quiring a stress of some 6,000 Ib. to effect this) with- 
out any signs of the soldering giving way. 

Mr. Pringle is now experimenting with malleable 
iron ears, which would not be feasible under ordinary 
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Fic. 5.—Span-WIRE SUSPENSION. 


conditions, as malleable iron is unsuitable as a eurrent- 
collecting surface. He informs us that the soldering 
with malleable iron ears has given just as reliable re- 
sults as gun-metal, under stresses sufficient to fracture 
the trolley wire. It is anticipated that the use of 


malleable ears will tend to cheapen the cost of con- 
struction, which is already no vreater than that of the 
ordinary suspension. 

Previously to using the brown-ware reel insulator for 
both primary and secondary insulation, Mr. Pringle 
had fifty pairs of these under continuous test at 500 
volts at his power station, where they were exposed 
to weather and any dirt or dust that might be about. 
Even in very heavy rain the leakage current from these 
insulators was only about 20 milli-amperes, and when 
the rain moderated the insulation at onee rose. The 
same set of insulators were placed under test at 2,000 
volts alternating for several months continuously with 
satisfactory results. 

Fig. 4 shows the method of using the Pringle system 


"у 
on а curve. АП bends in the line and pull-offs have 


Fic. 6.—PnRiNGrLE TRIPLE TANGENTIAL SUSPENSION. 


the angle halved, so that much easier running is given, 
and high speeds are possible on bad pull-offs. It 
is also claimed that side wear on the wire is reduced. 

On span-wire work (Fig. 5), the new suspension 
costs slightly more than ordinary span-wire work, but 
if all the advantages claimed are fully borne out in 
practice, it is evident that the saving in repairs and 
maintenance will far more than counterbalance the 
slight difference. Fig. 6 shows a modification, in the 
form of a triple tangential suspension, to reduce the 
sag in a trolley wire when higher speeds are required 
than those in ordinary tramway work. In this illus- 
tration one wire is supported on this svstem, and the 
other on the ordinary span-wire system, to show the 
difference in sag. 

We are asked to state that Messrs. G. W. Green & 
Co., who are the sole licensees of the system, have 
assisted in working out the necessary details in its con- 
struction. The Consolidated Accessories Co. are the 
selling agents. 


Franco-British Exhibition.—In connection with the movement 
to organise a co-operative electrical exhibit at the Franco-British 
Exhibition, by the electric supply companies of London and 
electrical manufacturing firms (ELECTRICAL ENGINEERING, Vel. 
IT.. р. 964), the following firms have now expressed their 
willingness to take part in the scheme. Full details of the 
scheme are being prepared, and in the meantime Mr. C. G. 
Northcote, the organising manager of the electrical section, 
will be pleased to hear from апу other firms who are desirous 
of supporting the movement :—Armorduct Manufacturing Co., 
Ltd.; Berry Skinner & Co.; British Thomson-Houston, Ltd 
British Prometheus Co.. Ltd.; British Westinghouse Electric 
& Manufacturing Co., Ltd. ; Bertram Thomas; Crompton & Co., 
Ltd.: Dowsing Radiant Heat Co., Ltd. ; Edison & Swan United 
Electric Light Co., Ltd.; Foster Arc Lamp & Engineering 
Co., Ltd.; Huntalite Co.: Imperial Lighting Co.; Langdon, 
Davies Motor Co.: Linolite Co. ; Marconi's Wireless Telegraon 
Co., Ltd.; Oliver Arc Lamp Co., Ltd. ; Perfecta Seamless Tuhe 
Co., Ltd.; Robertson Electric Lamps, Ltd.; Simmonds Bros. : 
Sun Electrical Co., Ltd.; Union Electric Co. 
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A 100-TON ELECTRIC WHARF CRANE 


100-TON electric wharf crane has been recently constructed 
ee erected for the Dublin Port and Docks Board by the 
Vereinigte Maschinenfabrik Augsburg und Maschinenbaugesell- 
schaft, of Nuremberg, Germany, and mechanical details are 
shown in Fig 1, and a general view of the crane is given in 
Fig. 2. The design is of a light and open type, and the two 
main girders of the jib are joined throughout their entire length 
by horizontal cantilevers, by means of which the jib has con- 
siderably more rigidity against the horizontal stresses. Above 
and on both sides of the crab-travelling track is a railed ladder, 
by means of which the crab is at all times accessible. Vertical 
crossbars take over the stresses caused by horizontal and wing 
pressure, and by means of these the stresses are transferred 
to the pillars or through the horizontal ring-girder on to the 
supporting frame. The scaffolding is connected by anchor-bolts 
to the foundation body, which is provided with an iron centre, 
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are two brakes working quite independently of one another. 
One brake is worked by an electric brake magnet, and the 
other is a mechanical and automatically working Lamell brake 
of the builders’ patent type, which ensures even lowering, in- 
dependent of the attendant’s skill. The important bearings are 
fitted with interchangeable gun-metal bushes, and there is a 
complete lubricating system. For the crab-travelling gear, the 
motor works by means of a flexible coupling on to an entirely 
enclosed worm gearing. The auxiliary hoisting gear for twenty 
tons capacity is placed on the crab. The motor works by means 
of a flexible coupling on a system of spur gearing, and, as with 
the main hoisting gear, two brakes are provided. As previously 
mentioned, the revolving crane-jib runs on a rail-bearing at the 
foundation, and in a collar-bearing fixed to the trestle, which 
latter consists of a horizontal bearing-ring having four rollers 
attached to the jib. The revolving gear is securely built in the 
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Fic. l.—GENERAL ARRANGEMENT OF 100-тох ELECTRIC WHARF CRANE. 


so that all vertical and horizontal stresses are sustained by the 
steel structure, that is to say, the concrete is not called upon 
to withstand any bending stresses. The revolving jib on which 
the crab runs is provided with a rear arm for the counterweight 
and with a vertical pillar. This revolving part runs on roller 
bearings at tlhe base, whilst the horizontal stresses of the upper 
part are carried by the collar-bearing attached to the stationary 
trestle, and provided with rollers, The counterweight is placed 
at the back cantilever, and consists of a stiffened plate tank 
filled with concrete. А spiral railed staircase leads to the upper 
platform of the trestle, and easy access can thus be had to the 
attendant's cabin, and to the two stairways attached to the 
crane Jib, as well as to the compartment containing the gear. 
The hoisting gear and the crab-travelling gear are both located 
in the house situated at the rear arm of the jib. The driving 
of the hoisting gear is by means of a flexible coupling, and an 
entirely enclosed system of spur gearing with cut teeth, which 
further operates by means of spur wheels on to two grooved 
rope drums. The rope is so led from the hook pulley on to these 
drums that any side tension or unevenness of the pulley—either 
to the highest or lowest position—is rendered impossible. There 


jib pillar near this collar-bearing, and is driven by a special 
motor. А brake, controlled by an electro-magnet, serves to 
bring the jib to a standstil!, and at the same time provides a 
means of avoiding the moving of the cantilever without the action 
of the machinery. The trundle gear is so designed as to avoid 
an excessive stress to the trundle or to the whole of the 
structural work by unilateral wind stresses or oscillating of 
the load. The attendant’s cab is so arranged that the operator 
has always a clear view of the load and its surroundings. The 
electrical installation, carried out by Messrs. Siemens Brothers 
& Company (Ltd.), is arranged for a three-phase current at 
546 volts at 25 cycles, all the motors being entirely enclosed and 
fully capable of the requisite output, and of easily withstanding 
sudden rushes of current. The current is taken to the motors 
and electric magnet for the auxiliary hoisting gear situated on 
the crab by a sliding contact fixed on the inside of the jib. 
The following are the leading dimensions—Maximum radius, 
from the outer edge of the quay wall to the hoisting rope axis, 
with a 100 tons 45 ft., with 20 tons 50 ft. Minimum radius, 
from revolving axis to the hoisting rope axis, 100 tons, 30 ft. 
Revolving axis to outer edge of quay wall, 30 ft. Height of 
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lower edge of load hook, when at its highest position over the 
quay wall, with 100 tons 70 ft., with 20 tons 70ft. Greatest 
height of lift, for 100 tons 100 ft., and for 20 tons 100 ft. The 
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Fic. 2.—VIEW OF 


working speeds аге: lifting, 100 tons, 5 ft. per minute; 50 tons, 
10 ft. per minute; 20 tons (auxiliary hoisting gear), 20 ft. per 
minute (with reversed wheel gearing); speed of crab, 28 ft. per 


NEW TRUNK TELEPHONE 


N November 9th the Trunk Exchange at Bradford 


was transferred from the north to the south end: 


of the Post Office building, where a new room had been 
recently completed. The walls are of white-glazed 
bricks, the roof has both ceiling and lantern lights, 
there are windows on three sides, and the room is, in 
consequence, admirably suitable for the purpose. И 
is heated by hot-water radiators, whilst ceiling pipes on 
the same system are fixed to prevent cold air falling 
down upon the operators’ heads from the roof windows. 
Fire buckets filled with sand, and iron cylinders con- 
taining asbestos cloths, are placed around the room 
in convenient and handy positions in case of emergency. 

The new switchboard, constructed and wired by the 
British Insulated & Helsby Cables, Ltd., consists of 
16 three-panel Trunk and Junction switch sections, as 
shown upon the plan in Fig. 1. Included in this number 
are the record and reserve sections, the latter being 
fully fitted for the purpose of transferring the trunks 
from those sections which are thrown out of use for 
their periodie overhaul. The first 11 trunk panels are 
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minute; duration of а complete crane revolution. 8 to 
10 minutes. Working at low speed, the lifts аге, 100 tons, 


about 5 ft. per minute; 50 tons, about 6 ft. per minute 


CRANE AT DUBLIN. 


(with reversed wheel gearing); speed of crab, 22 ft. per minute ; 


and duration of a complete crane revolution, 10 to 12 
minutes. 

EXCHANGE АТ BRADFORD 

fitted up for concentration purposes during slack 


periods, and in accordance with standard methods. 
Provision has been made for extending the switch- 
board, as shown by dotted lines, along the west side of 
the room. 

In the design of the switchboard every effort has 
been made to reduce risk of fire to a minimum. Its 
framework of iron is rigid and strong, and has been 
painted to prevent rust, and it is earth connected. The 
cable-bearers and troughings are also of iron. The 
front of the board, which presents a handsome appear- 
ance, has its polished mahogany facings and continu- 
ous plug shelf, as well as the ebonised panels, baeked 
with uralite. Above the panels and along the whole 
length of the suite adjustable reflectors with incan- 
descent lamps serve to illuminate the board. 

The three-panel sections are separated by an inter- 
mediate panel carrying the ticket racks and switches. 

Fig. 2 has been taken to show the apparatus used 
in connection with the telegraph call wires. The trunk 
panels of two sections, Nos. 20 and 21, are shown. On 
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either side are the junction panels, No. J10 only being wire system, resulting in an increased revenue of the 
included on the illustration. Junction panel J11 18 on earning capacity of the lines, and avoiding loss of 
the right of 21. time. The services of an additional operator are neces- 
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Fic. 1.—Grounp Pra or BRADFORD TRUNK EXCHANGE. 


During the busy periods of the day the ordinary sary. She is seated between the ordinary operators at 
methods of transmitting the particulars of the calls the detachable desk fitted in the front of the keyboard 
opposite the intermediate panel. Her headgear sounder, 
with its perforated band, is shown against the sloping 
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Fic. 3.— TELEGRAPH CALL Circuit SubPERPOSED ON TRUNK LINE. 


desk. The Morse key is immediately below. Upon 
one of the trunk lines an earthed telegraph circuit is 
superimposed, whose signals in no way interfere with 
the conversation taking place over that particular line. 
The trunks controlled by this call wire are divided into 


Fic. 2.—A Parr or TRUNK PANELS, WITH INTERMEDIATE groups for incoming and outgoing trafic. By this 
TELEGRAPH CALL ARRANGEMENT. method of working the trunk lines are exclusively 

devoted to conversations, whilst all messages and par- 

over the trunk lines between Bradford and cer-  ticulars of calls or complaints are passed over the call 
tain other trunk centres are rendered  unneces- wire. То facilitate transmission of signals, certain 


sary by the use of the telegraph direct call phrases in frequent use are sent in code. 
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Fig. З is the skeleton diagram ot the circuit. Each 
station is joined up alike. The currents from the 
sending station pass through its own relay in a *' spac- 
ing " direction; the sending operator therefore does 
not hear her own signals. Her sounder is only actuated 
by the distant stations signals. The differential gal- 
vanometer and condenser are joined up in such 
a way as to retard the telegraph battery currents, 
and reduce the possibility of disturbance on the 


its positive pole connected to the bush of each jack of 
the circuit, which will find a path via the tip of the 
red plug and the earthed relay R7, producing a click 
in the receiver, and causing the lamp to glow. 

In the centre of the trunk panels Fig. 2 is seen 
the red test lamp L3. Below this are five lamps and 


jacks in connection with the calling circuit of transfers 


The pilot lamp, 
follows. Below 


from the local and trunk sections. 
common to the circuits on the board, 
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l'ic. 4.—DIAGRAM ОЕ TRUNK Corp CIRCUIT. 


trunk line. The sounds are produced by the move- 
ments of a small plunger in the headgear sounder. 
This plunger is propelled from an iron tube, and at- 
tracted by an iron screw when the local circuit of the 
relay is closed, and it is brought back to normal at its 
cessation by means of an antagonistic spring. The 
volume of sound is small, and does not inconvenience 
the operator. 

Each trunk operator is provided with an additional 
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Fic. 5.—Time MRNA 


receiver, which, when out of use, hangs upon a lever 
rest under her set of ticket racks to the left or 
аз the case may be. This is for use in connection with 
long-distance calls. 

The junetion panel is reserved for junction multiples, 
and transfer multiples between section and section for 
through trunking. The former occupy the centre por- 
tion, the latter the lower portion. In Fig. 4 skeleton 
diagrams are given, 
trunk cord cireuit, where means are provided by which 
the operator obtains both audible and visual ‘‘ en- 
gaged " signals. Should either junction or transfer 


line be engaged, there will be an earthed battery with 
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these are the time check keys, line lamps, trunk jacks, 
night concentration jacks with plugs inserted, and the 
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Fic. 6.—Back or SWITCHBOARD WITH ALL SLIDING PANELS 
REMOVED. 


wire links for cutting out the relays when cord testing 
takes place. 

Six pairs of plugs and cords are fitted, and provision 
is made for a seventh pair. In each cord circuit are 
three lamps. These are protected by a guard. against 
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damage from falling plugs due to any slip on the part 
of an operator. 

The keyboard has a capacity for 20 cull-wire keys, 
but only five are fitted. By depressing one, the 
operator is in direct communication with one of the 
junction operators of the National Telephone Co.'s 
lxchange. 

A calculagraph for recording the exact times of each 
conversation is placed on the keyboard in front of 


each junction panel for the joint use of two operators.’ 


A coupling key is also provided for each keyboard for 
connecting the adjacent sets together. 

Below the keyboard are wire baskets for waste paper, 
removable panels lined with uralite, and & continuous 
foot rail for the comfort of the operator. 

In this exchange the time check is fitted to assist 
the operator to control the duration of a conversation. 
An electrical seconds pendulum is adjusted to give 
second impulses through the relays controlling the driv- 
ing gear, which revolves the spindle carrying the toothed 
wheels in connection with each time check coil. The 
skeleton diagram is shown in Fig. 5. It will be noticed 
that when a plug is inserted in the trunk jack, contacts 
1 and 2 are made, while 2 and 8 are broken. At the 
commencement of a conversation on the trunk line the 
operator depresses the time check key, which thereby 
closes the battery circuit through the time check coil, 
lamp. and pilot relay. The coil becomes C 
the armature is actuated, its remote end, a, lifts ine 
tumbler arm, C A, whose pin, P, ы with the 
revolving toothed wheel, W, is carried round to- 
werds С. 

At the expiration of three minutes the arm reaches 
the hinged platform contact, C, earthing the line lamp 
which now glows. The operator ascertains if an exten- 
sion of time is required, and if so depresses the key 
twice. The armature is actuated, and brings into 
operation a curved resetting rod, not shown, which 
strikes the ann off the wheel. The arm then falls 
back to its normal position. The second current causes 
it to re-engage for a second period. Should the plug 
be withdrawn before the expiration of the three minutes 
the coil is energised immediately the tumbler arm 
reaches the platform C, and the arm struck off. 

If the plug is not withdrawn, or the key depressed, 
the arm is carried further round, and pressing down 


upon the movable platform is pushed away so that its 
pin is disengaged from the wheel, and the arm is 
restored by gravity. 

Fig. 6 shows the back of the switchboard with 
the iron sliding panels removed to show the relays, 
&e. "The power cables are supported on iron brackets 
in the roof of the section, and their ends terminated 
at tags mounted on vuleanised fibre bases. 

The record tables, supervisors switch sections, and 
telegram stalls are of the standard types. 

The intermediate distributing frames call for no 
special mention. The usual switchboard cables (42 
and 84 twin wire, 124 lb.) were laid between these 
frames and the trunk test board tags on the instrument 
side. 

The machinery has been installed in the basement. 
The motor- generator for charging the cells is a 

28 b.h.p. motor, coupled to a 70-volt, 80-ampere 
generator at 950 revolutions per minute, These are of the 
standard. four- pole enclosed type, with carbon brushes 
ventilated by means of a fan on the end of the arma- 
tures. The coupled machine rests on а common bed 
plate, and is earthed by means of a carbon brush run- 
nig on a coupling. 

“The motcr-st: arting panel consists of an ironelad 
starting switch with overload and no- voltage  re- 
lease, protected by two ironclad S.P. cut-outs, and 
an ironclad D.P. switch, all mounted on an iron frame. 
The voltage of the generator is controlled by a rheostat 
on the power board, and сап be varied between 50 
and 70 volts. 

The power board in the battery room is constructed 
of a slate slab enclosed in an iron cabinet and fitted 
with a Nalder automatic cut-out in the battery leads, 
an ammeter and voltmeter with their switches, two elec- 
trolvtie meters, a generator field rheostat, and three 
throw-over switehes, two of which are five-pole, and 
control the charge and discharge of each battery, whilst 
the third is а six-pole switch to cross over porticns 
of the battery to equalise their working. 

The battery, supplied by the Chloride Co., consists of 
two sets of 24 cells, type SG4, nine-plate, with wood 
board separators, supplying 24 and 12 volt positive, 
and 24 and 12 volt negative, each set being charged 
and discharged alternate days. Its ultimate capacity 
is 240 ampere hours at the nine-hour rate. 


EXTENSIONS OF GENERATING PLANT AT EASTBOURNE 


HE Eastbourne electricity undertaking, origin- 
ally started by a company and now carried on 
by the Corporation, has a longer history to look back 
upon than most electric supply undertakings, and it 
is of some interest to note the various changes in 
the generating plant installed from time to time, pre- 
senting, as they do, typical examples of what has been 
considered the best practice at various periods. With 
the exception of the early are lighting. the system of 
supply. single-phase, with transformers, has remained 
all through, but the generating sets huve ranged, as 
we shall see hereafter, from the machines driven. by 
belting from eountershafts familiar in the early 
‘eighties to the fine turbo-alternator just erected. 
Before describing this latest extension we will give 
a brief historieal sketeh of the «development of "the 
undertaking. Electrie lighting in Eastbourne started 
in 1882, in which year the Eastbourne Electrie Light 
Company obtained a concession from the Hammond 
Electric Light and Power Co.. and carried out the 
lighting of the parade with Brush are lamps. A limited 
amount of incandescent lighting was attempted in series 
with the are circuits, but this was superseded in the 
following year by the inauguration of а single-phase 
system with transformers. 


plant was at the old Water Works, but was moved 


The original аге lighting — 


to a site in Junction Road in 1884, where the alter- 
nating plant was installed and gradually added to. It 


is interesting to trace the inereasing sizes of the units 
adopted. The oldest machines were of 25-kw. capa- 


city, and were driven by belting from countershafts. 
A pair of 75-kw. belt-driven Ellwell-Parker machines 
were afterwards added, and the next step was the 


installation of а 100-kw. rope-driven Lowrie-Hall 
machine. Some of the machinery is shown in the fore- 


ground in Fig. 1. A new era was inaugurated by the 
subsequent introduction of direct coupled sets driven 
by high-speed engines. 

The career of the company closed by the taking 
over of the undertaking by the Corporation at the 
beginning of 1900, when. acting on the report of Mr. 
Hawtayne, the Corporation decided upon the erection 
of the present station at the east end of the town. 
This station was completed and supply commenced 
early in 1902. At first both stations were kept run- 
ning. but the old alternating plant was finally shut 
down in July, 1902, although the are lighter continued 
to run for a few months longer. The three direet 
coupled sets and the boilers were then moved from the 
old works and the former placed in the engine-room of 
the new station alongside the two Ferranti sets, which 
formed its initial equipment. At this stage, there- 


Jan. 9, 1908. 


ELECTRICAL ENGINEERING " 


fore, the equipment was as follows:—Two 400-kw. 
Ferranti engines and alternators, one 200-kw. E.C.C. 
alternator driven by Willans engine, one 150-kw 
E.C.C. alternator driven by Davey Paxman high-speed 
engine, and the small 50-kw. set for taking the day 
load, also driven by a Willans engine. These machines 
are shown in Fig. 2, which depicts the appearance of 


Fic. 1.— Вет AND Rope Driven PLANT IN OLD STATION. 


the engine-room prior to the addition of the new turbo- 
alternator which has taken its place this winter. 

We do not propose to give a full description of the 
whole of the station, as it is the purpose of this article 
briefly to recapitulate the different forms of generating 
sets which have been adopted from time to time, and 
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Fic. 2.—PrANT 1N ENGINE ROOM BEFORE 


to describe more particularly the very latest extension 
of plant which has been carried out. 

The new set, which has been necessitated to keep 
pace with the rapidly growing load, consists of the 
790-kw. Willans-Bruce Peebles turbo-alternator which 
is shown in Fig. 3. It has been possible to find recom 
for this set and the extra boiler plant without any 
addition to the existing buildings, by a certain amount 


of rearrangement of the plant, both in the engine-room 
and the boiler-house. Another important feature in- 
troduced for the first time into the station is the pro- 
vision of condensing plant, as all the older sets ran 
non-condensing. In this connection a large cooling 
pond, further details of which are given hereafter, 
had to be constructed. 

The new set is placed across the east end of the 
engine-room in front of the switchboard, and the 50-kw. 
set partly shown on the extreme right in Fig. 2 has 
been moved to the other end of the room opposite 
one of the Ferranti sets. "The generator is of Messrs. 
Bruce Peebles and Co.’s standard high-speed revolving 
field type with four poles. Its rated output is 940 
k.v.a. at a power factor of 0'8 at 2,200 to 2,400 volts 
single phase, 50 cycles, and it runs at a speed of 
1,500 r.p.m. Тһе guaranteed overloads are 25 per 
cent. for two hours and 33 per cent. for half an hour, 
and the inherent regulation is specified to be such that 
the rise in voltage on switching off full non-inductive 
load shall not exceed 7 per cent., or, in the case of 
full inductive load, 17 per cent. The exciter is a four- 
pole machine rated at 15 kw., and coupled directly to 
the shaft. The maximum excitation required by the 


alternator, however, is stated not to exceed about 
8 kw. The whole voltage regulation is carried out on 


the exciter shunt without any series rheostat. The 
exciter has, therefore, to work at times with a some- 
what weak field, but is enabled to withstand these 
conditions without sparking by being provided with 
commutating poles. The outer end of the exciter 
shaft is provided with a ball bearing. The general con- 
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INSTALLATION OF NEW  TunBO-GENERATOR. 

struction of the alternator follows in most points the 
lines now becoming familiar with British high-speed 
designs. The frame is nct of the entirely boxed-in 
type with a '' chimney,’ favoured principally on the 
Continent. The casing is perforated with a number of 
holes which give ample access of air to the back of 
the stator core, and the general ventilation of the 
machine is assisted by a series of fan blades earried 
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on the rotor. The poles are of the salient type with tion motor, manufactured by the Fuller Electrical Co. 
the pole-shoes affixed after the bobbins have been This set runs at 1,450 r.p.m., and can deal with 900 
slipped on. The construction is simple and substan- gallons per minute up to 25 ft. head. A Templer and 
tial, particularly as regards the clamping of the coils. Ranoe patent automatic atmospheric exhaust-valve is 
The asymmetrical appearance of the single-phase stator provided, which makes connection to the main exhaust- 
winding in comparison with that of a three or two- pipe of the other engines in the station when necessary. 


| 


Fic. 3.—New WiLLANs Broce PernLes 750.kw. TuRBO-GENERATOR. 


phase machine is at once apparent, and the some- The cooling water is taken to the new spray cooling- 
what large air-gap (about £g in.), necessitated in single- pond already mentioned. This is 89 ft. x79 ft. 
phase machines to obtain good inherent regulation, is 6 in. x 8 ft. 6 in. deep, and with a total capacity of 
also noticeable. 145,000 gallons. There are in all 80 spraying nozzles, 


The turbine is of the standard Willans-Parsons type, 
with blading manufactured under the Willans and 
Robinson and Sankey patents. The general construc- 
tion of the machine is similar to that of the turbine 
set described and illustrated in ELECTRICAL ENGINEER- 
ING, Vol. I., page 959, except for its somewhat smaller 
size, and the fact that the auxiliary motor for altering 
the speed by acting on the setting of the governor 
has not been. thought necessary, as the set is placed 
so near the switchboard. Otherwise the governor gear 
is of similar design. 

The condensing plant under the turbine, part of 
which is shown in Fig. 4, is of Messrs. Richardson, 
Westgarth, & Co.'s ''econtraflo " type. With this 
tvpe of condenser it was not found convenient to bolt 
the condenser rigidly to the exhaust flange of the 
turbine and mount the condenser body on springs, as 
is often done in Messrs. Willans and Robinson’s 
plants, so a flexible ‘‘ concertina °’ joint has been in- 
serted between the exhaust-valve and the condenser 
to make the necessary provision for expansion. The 
airppump proper is of the familiar Edwards’ three- 
throw type, driven through gearing by a 12 h.p. 
Rhodes single-phase commutator motor of the repul- 
sion-induction type, running at 720 r.p.m. This type 
of motor is arranged to give a high starting torque as 
a repulsion motor when starting, but is switched over 
automatically so as to aet practically as an induction 
motor when up to speed. Like all the other auxiliary 
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motors it runs on a 200-volt cireuit. А hot well pump ni 

and a foree-pump are driven off the same shaft as ol 222710 ЗБС д. 

the air-pump. The condenser is divided into several тта. Be anonte PI 

partitions, each drained separately; this drainage water 

is dealt with by the hot well pump, but the force- and from 70 to 75,000 gallons of water can be dealt 
pump takes the water from steam not dealt with by with per hour. The pond itself was constructed by 
the air-pump and the spray water. The circulating the Corporation by direct labour, and is lined with 
pump is of Messrs. Greenwood & Batley’s centrifugal '" Callendrite " bitumen sheeting, but the whole of 


type. driven by a 12 h.p. slip-ring single-phase induc- the spraying equipment was supplied by Messrs. J. H, 
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Harrison, of Middlesbrough, whose ‘‘ Simplex ’’ type 
of nozzle shown in section in Fig. 5 is used. The 
nozzle itself is made of gun-metal, the central portion 
being in the form of an inverted hollow cone, having 
two holes through the sides set at such: an angle with 
each other that water passing through them from the 


lower side forms two streams which strike each other, 


and are thus broken up into fine particles. In this 


form the water offers а very large surface in proportion. 


to its bulk, which is freely acted upon by the 
atmosphere as it falls through it into the pond below. 
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Fic. 5.—Secrion oF SPRAYING NOZZLE USED 
IN CooLINc POND. 


There is no doubt that the cooling obtained is quite 
as good, or, perhaps, even better than with the 
ordinary wooden cooling tower, but, of course, in cases 
where space is limited, the latter has to be used. 

The switchboard extensions consist of а single 
machine panel and a spare panel mounted alongside 
and continuous with the old-fashioned Ferranti board. 
All the new switchgear is of Messrs. Cowan’s, Ltd., 
manufacture, with Messrs. Everett & Edgcumbe’s 
instruments. The main oil switch is provided with 
Mr. Leonard Andrew’s patent discriminating reverse- 
current release, but not an overload attachment. The 
panel itself contains only the operating handle, relays, 
instruments, and exciter switchgear. The main oil 
switch is fitted in a separate room behind the wall, 
and the exciter field rheostat is placed below the floor. 
A single-pole field breaking switch with non-inductive 
resistance is provided. The spare panel, when com- 


ELECTRIC DRIVING IN 


N a recent contribution to the Electric Journal (Pittsburg), 

Mr. W. Edgar Reed points out that heavy mill work requires 
a drive capable of standing intermittent and excessive loads, and 
it is of the greatest importance to have at the same time a 
very flexible coupling between prime mover and rolls in order 
to reduce the cost of repairs to a minimum. Electricity offers 
the most flexible connection known, and is the system best 
suited to the excessive variations in power required. The 
variations in power required for a two-high reversing mill may 
sometimes amount to as much as 3,500 h.p. in a few seconds. 

Power for iron and steel mills may be purchased outside or 
generated at the mills, and is generally derived from water 
falls, steam, or gas engine-driven electric generators. The 
waste gases from blast furnaces, when close to the generating 
station, offer a comparatively cheap source of power. These 
waste gases are now utilised for this purpose, especially in 
countries where the cost of fuel is comparatively high. Even 
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plete, will carry a bus-bar recording voltmeter and a 
total output meter. Хо new synchronising gear has 
been provided beyond provision for plugging on to an 
extension of the existing Ferranti synchronising bar. 

The room behind the switchboard, which now con- 
tains the new H.T. switchgear, was formerly a test- 
room before the new test-room upstairs was equipped. 
It also serves as a works sub-station, containing a pair 
of small transformers, stepping down to 100 and 200 
volts respectively for station lighting and auxiliary 
motors respectively. These transformers are provided 
with connections from a series of tappings to regulating 
switches, by which the secondary voltage can be ad- 
justed in six or seven steps of about 2 volts each. 
These transformers, switches, &c., are enclosed in a 
cage of wire netting, and replace smaller transformers 
formerly used. 

The changes in the boiler-house consisted in the pro- 
vision of a new double-drum Babcock and Wilcox hand- 
fired water-tube boiler of 16,000 lb. per hour evapora- 
tive capacity, fitted with integral superheater, and the 
moving of one of the existing ‘‘ economic ’’ boilers 
about 18 ft. to one side to find room for this. Here, 
as in the engine-room, no extensions to the buildings 
were necessary. The alterations to the steam piping 
were very simple, involving principally an extension of 
the existing main sectionalised header running behind 
the boilers parallel to the length of the engine-room. 
A new Wier steam feed-pump has also been put in. 
The new boiler arrangements entailed practically no 
alterations to the existing flues. Messrs. Babcock & 
Wilcox are the contractors responsible for the new 
steam and water pipework required. 

The load at Eastbourne is, of course, principally 
lighting, although we understand that there is also a 
very appreciable load consisting of single-phase motors, 
to which current is supplied at prices ranging from 244. 
to 14. per unit, according to the demand. Induction 
motors are principally used, and these are found to 
run quite satisfactorily on the 50-cycle circuit. Re- 
garding the latest development in lighting, the Osram 
lamp, as in many places, is rapidly coming to the fore, 
and is being to some extent employed for public light- 
ing. Six have been put up in one street, and seven 
arc lamp-posts have already been provided with 2-arm 
Osram lamp brackets, while a further 51 are to be 
similarly equipped. Extensions of business are, no 
doubt, facilitated by the well-equipped showroom main- 
tained by the Corporation Electricity Department in 
the town, from which fittings, &c., may be chosen by 
any consumer, to whom they will be supplied through 
a wiring contractor. · | 

We wish to express our indebtedness to Mr. J. К. 
Brydges, Borough Electrical Engineer, to whose speci- 
fications the new plant has been supplied and erected, 
for kindly allowing our representative to inspect 
the new plant, and putting the information upon 
which this article is based at our disposal. 


IRON AND STEEL MILLS 


in Pennsylvania, where coal is very cheap, it has been found 
advantageous to use blast iurnace gases for the generation of 
power. 

When power for a mill is bought from an outside company, 
which also furnishes power from its system for other purposes 
requiring good voltage regulation, large fluctuating loads would 
be objectionable. ‘Lhe excessive intermittent loads common in 
mill work, especially if the driving motors in the mills are 
large compared with the capacity of the power station, may 
seriously affect the regulation. Under these circumstances the 
cost of power may be very high unless some method is used 
tə equalise or smooth out the large variations in power. ‘Lhe 
maximum power required, although it may last for a short 
time only, determines the maximum size of the complete station 
and the cost of power. For this reason it is often sold on the 
basis of the maximum instead of the average or total power 
consumed. It is therefore very desirable to 1educe the maximum 
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demands of peak loads as much as possible in order to secure 
impreved regulation and reduce the cost. The smoothing down 
of the peak demands will at the same time improve the etliciency 
of the system by allowing a fairly constant load approximating 
full-load to be placed on the central station apparatus. | 
Methods of Equalising.—In the case of continuous mills, 
when the maximum load lasts but a few seconds, the peak 
overload may be reduced to satisfactory values by increasing 
the kinetic energy which the rotating parts give up as the 
heavy overload comes on. This is accomplished by increasing 
the flywheel effect by adding weight to the rotating elements 
or placing a flywheel on the motor shaft, and at the same time 
designing the motor or control so that the speed drops rapidly 
аз the heavy overloads come on. Increasing the flywheel effect 
reduces the maximum overload on the motor and line, and by 
suitable design this overload can be made any desired amount. 
When the rolls are to be reversed, the kinetic energy or 
tlywheel effect of the reversing parts should be reduced to a 
minimum, instead ot being increased, as was the case for con- 
tinuous mills, in order to reduce the energy required in revers- 
ing. Some mills are reversed at three second intervals tor 
several passes. The time then increases for succeeding passes. 
Another method of equalising loads is required for this kind of 
mill ‘service. One form of equaliser that is suitable for these 
requirements consists of a motor generator flywneel set con- 
nected between the roll-driving motor ind the source of power. 
'l'he general arrangement and connections for such a set are 
shown in the figure. This system has been found to be very 
efficient in equalisinz the large variable and intermittent loads 
found in large reversing mill work. 'Тһе system can also be 


used to good advantage in many cases for driving small mills. 

This equaliser set consists of an induction motor with an 
external resistance in the secondary circuit, driving a flywheel 
and a direct-current generator. А direct-current motor having 
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DIAGRAM OF CONNECTIONS, EQUALISER SYSTEM. 


drooping speed characteristics could be used in place of the 
induction motor. The direct-current generator is electrically 
connected to the roll motor, whose speed and reversing are 
controlled by regulating or reversing the generator field cur- 
rent. In slowing down the neld of the generator is weakened 
and the roll motor reverses the current through the generator, 
thus tending to operate the generator as а motor and act as a 
dynamic brake on the roll motor. Both motor and generator 
may have auxiliary poles to insure good commutation. 

The alternating-current motor is of the wound rotor type, 
which permits the use of variable resistances in the rotor circuits 


and the use of a slip regulator for producing a variable speed · 


motor. By the use of this equalising method a nearly constant 
supply of current may be taken from the line independent of the 
power being delivered by the roll motor. When the load comes 
on the direct-current generator, the tlywheel gives up energy 
and supplies that portion of the power required in excess of 
the average. 

In order that a flywheel may give up its kinetic energy when 
the excessive overloads come on, it is necessary that its speed 
decrease. The greater the decrease in speed (in a given time), 
the more energy will be given up, as the kinetic energy in a 
given wheel is proportional to the square of its speed. This is 
accomplished by making the speed of the motor automatically 
adjustable by inserting resistance in the rotor winding, and 
thus varying the slip. The slip of an induction motor increases 
with increase of load, but the normal slip is fairly low and the 
corresponding drop in speed small. The slip is also increased 
with the increase of rotor resistance. 

The efficiency of the induction motor varies inversely as the 
sti, each per cent. increase in slip meaning approximately one 
per cent. decrease in efticiency. The slip required of these 
motors depends upon the value of the peak overload, its dura- 
tion and interval between peaks, as well as upon the flywheel 
effect of the rotating parts. It can generally be adjusted for 
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values up to approximately 2U per cent.; a motor having 16 
per cent. slip at full load would have approximately 24 per 
cent. slip at 50 per cent. overload. ‘This ZU per cent. decrease 
in speed would require the tly wheel and all other rotating parts 
of the set to give up approximately 42 per cent. of their total 
kinetic. energy 

Two relays are placed in the circuit which supplies the induc- 
tion motor. ‘These relays are arranged to change the secondary 
resistance of the rotor so that the motor may drop in speed as 
the load increases without drawing а greater current from the 
line. both relays are closed when starting or at light loads. 
As the speed increases the resistance switches are closed by the 
rotor current, first one, then two, three, four, &c., until the 
current in the induction motor reaches the desired maximum, 
when the first relay opens the auxiliary circuit so that no more 
switches can close. When a heavy load comes on the flywheel 
gives out energy and slows down, allowing more current to be 
taken from the line. ‘This causes the second relay to operate 
and cause the resistance switches to insert more resistance in 
proper order again. ‘This adjustment forces the tlywheel insteac 
oi the motor to take the greater part of the intermittent load 
by giving up part of its kinetic energy, which was stored up 
before the overload came on. ‘This equalises the irregularities 
and gives a fairly constant load on the induction motor and all 
other apparatus back of 1t; makes an exceedingly flexible con- 
nection between prime mover and load, and procures good 
voltage regulation of line. "This is essential when light and 
some other kinds of apparatus are operated on the same circuit 
as the motors and the conditions of motors operating auxiliary 
apparatus is also much improved, as a drop in voltage means 
a reduction of the starting and pull-out torques of shunt and 
compound-wound direct-current motors or induction motors. The 
torque and output ot an induction motor varies as the square of 
the app!ied voitage, hence a 10 per cent. reduction in voltage 
would therefore mean approxunately 20 per cent. reduction in 
maximum starting and pull-out torque. 

If power 1s bought outside, such a system would certainly be 
required, and it 18 also advantageous where power is generated 
by the mill company. Some idea of the importance ot such а 
system can be seen from an installation which required 4,000 
horse-power in driving motors and only 1,400 horse-power ap- 
proximately in the motor ot the equaliser set and all apparatus 
back of it, including the transmission line, switchboard, instru- 
ments, electric generator, engines, boilers, and fuel. 

Continuous Mill.—Among the many installations that have 
been made recently is the tollowing :— Two 1,500 horse-power, 
compound-wound, 220-volt, 10-125 r.p.m., direct-current motors 
at the Edgar Thomson Steel Works, tor driving continuous rail 
mills. These motors are direct-connected to the rolls. Special 
attention has been given to the mechanical design. Тһе bear- 
ings are of the oil ring and torced circulation babbit lined 
type, 25 in. in diameter and 62 in. long. They are also arranged 
lor water cooling. The motor is also very liberally designed 
and commutation is exceedingly :good. А 125,000 pound cast 
steel segmental tlywheel, 18 ft. in diameter, is mounted on *he 
motor shaft to assist in equalising the load on the motor and 
power house. ‘The speed of the motor drops from approximately 
125 to 90 r.p.m. in actual operation, which allows the flywheel 
to take care of the peak loads. 

Reversing Mills.—Installation at the Hildegarde Works (Aus- 
trian Silesia).— F'his mill is for rolling two-ton ingots down to 
billets for making girders, rail, &c., and for the first passes 
should reverse every six to eight seconds. "The mill is driven by 
a four bearing set of three direct-current motors. These motors 
are connected together by two rigid couplings and are divided 
into three units in order to keep the inertia of the rotating parts 
as low as possible as well as for manufacturing advantages. 
The normal rating of each motor is 1,200 horse-power at 330 
volts, and speeds obtained are from 0 to 120 r.p.m. The 
maximum horse-power of each motor is 3,000, which makes 9,. . 
horse-power maximum for operating the ingot mill. The motors 
have series and shunt separately excited windings, and the 
armatures are connected in series. 

The equaliser is a four bearing set consisting of an induction 
motor, two direct-current generators, and two flywheels, and 
runs at 375 to 510 r.p.m. The tlywheels are made of cast steel, 
are 15 ft. in diameter, and each one weighs about 26 tons. 
Water-cooled brakes are mounted on the wheels for stopping 
the set quickly in case of necessity. The two direct-current 
generators and the three mill motors are connected permanently 
in series, the mill motors being controlled and reversed by the 
field current of the generators. This control is easily and quickly 
operated. When reversing the set acts as a brake for the mill 
motors, and energy is returned to the equaliser set. The speed 
of the induction motor is controlled automatically by inserting 
the resistance of a water rheostat in the rotor circuit. 

The power taken from the generating station does not exceed 
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25 per cent. of the maximum power required tor operating the 
mull. 

Installation at the Illinois Steel Works.— This 30-in. two-high 
plate mill is driven by two 2,000 horse-power, 575 volt normal 
wating direct-current shunt-wound motors mounted on a common 
shaft. The speed varies from 0 to 150 r.p.in. The mill should 
be capable of reversing every four to six seconds. Good com- 
mutation is secured at low voltages, and heavy currents by the 
use of commutating poles and coninensating coils wound іп slots 
in the pole faces. The power taken from the generating station 
is approximately 30 per cent. of the maximum power taken by 
the mill motor. 


ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


HE Norsk Hydroelektrisk Kvaelstof Co. of Notodden is 
now working in conjunction with the Badischen Anilin- und 
Soda-Fabrik, of Ludwigshafen, in connection with the manufac- 
ture of calcium nitrate trom the atmosphere, by the Berkeland- 
Evde system. ‘They are now completing a new power station av 
Svaelgtos, capable of delivering 47,000 h.p. "һе energy 1s 


obtained from water power, the water flowing from the dam, 


through а canal and tunnel a distance of about 650 metres 
(715 vards), the rate of Пом being about 100 cubic metres 
(3.500 cubic feet) per second. Owing to the turbine house being 
built in an exceedingly narrow, rocky gorge, the water is led 
to the turbines by means of perpendicular tunnels cut through 
the rocks, instead of, as is usual, by means ot pipes. lhe tu:- 
bines, which are from 10 to 12,000 h.p., are directly coupled 
with the dynamos. These turbines, which are said to be the 
largest and most powerful in Europe, have been built by J. M. 
Voith, of Heidenheim. 1% is hoped very shortly to have tne 
plant in operation. Other works, to give even greater power 
for the fixation ot atmosphere, are already projected, and in 
time it is expected that a great part of the water power of 
Norway wili be utilised for the manutacture of artificial nitro- 
genous fertilisers. | 

An abstract of a Paper upon ‘‘Electric Zinc Smelting," by 
Е. T. Snyder, is given in Electrochemical and Metallurgical In- 
dustry ot December. The comparative cost of the smelting in 
two plants each of 25,000 tons annual capacity is given. ‘The 
first cost for plant in each сазе is about the same, viz., rather 
over £100,000. The salaries and general operating costs, depre- 
ciation, and so on, are practically the same. The cost of working 
a modern retort plant in which coal is burnt is about 165. per 
ton of raw material. ‘he labour on an electric plant can be 
kept below 12s., because of the greater compactness of the 
plant. When retorts are employed it is necessary to give a 
very thorough previous roasting to remove the sulphur, with 
the electric stack furnace practically as good results are given 
with ores containing 6 per cent. of sulphur as with those con- 
taining only 1 per cent. A retort plant will consume 4.200 Ib. 
of coal per ton of raw ore, 600 lb. being used in roasting. But 
with the electric stack furnace 1.200 electrical horse-power 
hours are required per ton, which represents a consumption of 
1.800 Ib. of coal; also the coal required for roasting is only 
about one-half. Consequently about one ton of coal per ton ot 
ore is saved. 

With the retort plant 800 lb. of reducing material will be 
used per ton of ore; with the electric stack furnace about 
200 Ib. The renewal of retorts is calculated by the author to 
be about ls. 8d. per ton of ore; this is, of course, saved in 
the stack plant, but the consumption of electrodes will cost 
about 10d. per ton. A summing up of these differences shows 
а saving of about 10s. per ton of ore operated upon by the 
electrical method. But a further saving of over 155. per ton 
is obtained by the increased recovery of zinc with the stack 

lant. 

With the electric stack plant, a certain quantity of iron in 
the zinc ore is an advantage. Up to a point where the iron 
percentage is equal to one-half of the silica percentage, iron is 
not only required but must be added if not present in the ore. 
Lead in the ore is reduced, and can be separately collected, 
consequently it is not necessary to so thoroughly concentrate 
the ore as when the retorts are employed. With zinc concen- 
trates containing 3 per cent. of lead, 50 lb. per ton of raw ore, 
or 24 per cent. will be saved in the electric retort furnace, but 
lost in retort smelting. The author finally concludes that these 
and other savings will save practically £2 per ton upon the 
zinc produced if the electric furnace be employed. 

L’Industrie Electrique of October 25th describes the method 
of Theirot and Nougier for obtaining tin from tin-scrap and 
tin residues. In the first place, the tin is heated with sodium 
hvdroxide and converted into sodium stannate. Copper and 
lead and ether impurities are then removed, and the pure 
sodium stannate solution is electrolysed with iron anodes and 
cathodes of tin. With a current density of 300 to 400 amperes 
per square meter, and at a temperature of 80 to 909 C., a solid 
and reguline deposit of tin is obtained. The electrical pressure 
at the electrodes is 24 volts. In order to obtain satisfactory 
results it is foünd advantageous to thoroughly circulate the 
electrolyte and to keep the solution at a definite concentration. 


According to Electgpehemical and Metallurgical Industry. of 

December, the Norton Co., of Worcester, Mass., are manufac- 
turning a new abrasive called alundum. ‘his substance consists 
of purified bauxite, which is first heated in calciners, to drive 
off water, and is then melted in an electric furnace at a tem- 
perature of 2.7609 to 3,3009 C. The electric furnace plant 
employed is situated at Niagara Falls. The alundum is worked 
into grinding wheels, and various sharpemng stones. It is 
claimed that alundum is an abrasive of great sharpness and of 
great hardness, and is absolutely uniform. 
E. D. Chaplin, in his American Patent 871,161 (1907), describes 
a process for the electrolytic production of white lead. А cell 
with three compartments is used, a solution of sodium nitrate 
aud sodium chlorate being supplied to the middle compartment. 
The solution in this compartment is. kept a little above the level 
of the solution in the other two compartments, in order to 
prevent mixing of the anode and cathode solutions. The anode 
is of lead and the cathode of copper. At the anode lead nitraie 
is in the first place produced, and then this is supposed to be 
converted into lead oxychloride, which is soluble in the elec- 
trolyte, which is kept at an elevated temperature by means of 
steam coils. The sodium hydroxide produced at the cathode 
is converted into carbonate in a separate tank by passing carbon 
dioxide into it. The two solutions are then mixed and the 
precipitate white lead filtered off, the same electrolyte being 
used over again. 

Mr. Chaplin also has a second Patent 871,162 (1907), dealing 
with the preparation of chrome yellow. In this case the first 
part of the proceeding, that is, the electrolysis, is the same 
as in the preceding case. But the sodium hydroxide is mixed 
with chrome alum in sutticient quantities to re-dissolve the 
chromic hydroxide, which is first precipitated. This solution 
is then mixed with sodium chloride, and electrolysed in an 
anode compartment. By this means the chromic solution is 
oxidised to chromate. On now mixing the lead oxychloride 
solution with the chromate, a precipitate of chrome yellow is 
obtained. 


ELECTRIC TRACTION IN THE CASCADE 
TUNNEL 


Three-phase Locomotives 


HE announcement was made in ELECTRICAL ENGINEERING, 
Vol. 1., page 945, chat three-phase locomotives were to be 


' adopted by the Great Northern Railway Co. of America for 


service in the Cascade Tunnel. Some further particulars of the 
locomotives in question, which are now under, construction by 
the General Electric Co., are given in the Street Railway Journal 
(New York). 

The tunnel is approximately 23 miles in length, with no 
ventilating shaft, and a uniform grade east of 1°6 per cent. in 
the tunnel section, making the ditticulties of ventilation with 
steam locomotive operation very serious. Apart from danger 
of poisonous gases of combustion, the interior of the tunnel 
has become so fouled with soot as to reduce the tractive effort 
of the steam locomotives now used, by reason of the slippery 
condition of the rails. 

The locomotives will weigh 100 tons each, with all the weight 
on the drivers. Each locomotive will be equipped with four 
three-phase induction motors of 325 h.p. capacity, mounted 
on two articulated bogie trucks, and each machine will have 
a capacity of hauling a 500-ton train load up a 2 per cent. 
grade at 15 miles per hour, and, as the motors are reversible, 
the speed of the train can be controlled down grade by re- 
generation. It is hoped by this means to introduce an addi- 
tional feature of safety, and eliminate the possibility of break- 
down due to overheated wheel tyres and brake shoes. 

The locomotives will receive their supply from two 6.600. 
volt conductors fed from а step-down transformer station 
located at the entrance of the tunnel. The generating station 
will be located on the Wenatchee River, 30 miles from the 
tunnel, and power will be transmitted over duplicate trans- 
mission lines at thirty-three thousand volts. The generating 
station will contain two 2,000-kw. three-phase water-wheel- 
driven generators operating at 25 cycles, and arrangements are 
being made to take care of excess power of regeneration due 
to an unbalanced load up and down grade. The entire instal- 
lation is expected to be ready in about one year, and work is 
already well under жау on the water-power development, as well 
as the electrical apparatus. 


Institution of Electrical Engineers: Manchester Section.—The 
meeting which was announced for Tuesday last, and at which 
Mr. G. W. Worrall’s Paper on * Magnetic Oscillations in Alter- 
nators," was to have been read, was postponed, and will take 
place next Tuesday, January 14th, at 7.30 p.m., in the Univer- 
sity (Physical Laboratory), Manchester. 
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ELECTRICAL SCIENCE 
British and American 


An Unknown Gas from Aluminium Electrodes.-—When cathode 
rays are generated by an intluence machine in a vacuum tube 
containing a pure gas, the relation between the pressure, p, of 
the yas and the discharge potential, |, can be represented by 
рі =constant. This relation is independent of the current, but 
does not hold at all in gaseous mixtures. During the passage 
ot the discharge a gas is continuously evolved trom the elec- 
trodes, if these are of aluminium, which gradually renders the 
original gas impure, so that the above relation ceases to hold. 
It the tube is kept on the pump so as to maintain the pressure 
within the range required ror the production ot. cathode rays, 
then after the discharge has passed several hours, the value of 
p again becomes a constant. But the value of this constant 
is the same whatever gas originally filled the tube, and is about 
one-quarter of the constant given by a new tube filled with 
hydrogen. ln the December Philosophical Maqazine, R. v. 
Hirsch and F. Soddy examine into the nature of the gas evolved 
from the electrodes. The known dependence of the constant 
value of p?V on the molecular Weight had already suyyested 
that the gas has a molecular weight 4, so the observers care- 
fully sought for helium spectroscopically and electrically. ‘The 
only positive indication, reached after many experiments, was 
found in the fact that English bulbs showed a marked absorp- 
tion under conditions in which German bulbs were generating 
the unknown gas. This difference was traced to the electrodes, 
ind English electrodes in à German bulb gave off no gas. The 
authors suggest that the presence of sodium in the German 
aluminium may play an indirect part in the phenomenon. The 
presence of a trace of sodium in aluminium renders it, as is 
well known, capable of decomposing water, so that an electrode 
of such metal, by mere exposure to the air, may become charged 
with hvdrogen probably chemically combined as hydride. Тһе 
authors venture the opinion that the unknown gas may be a 
modification of hydrogen just as ozone is a  modifica- 
tion of oxygen, and capable of withstanding the dis- 
charge of an influence machine. The discharge of an inductorium 
may decompose it, and thus can be explained the fact that the 
hvdrogen spectrum always appears in the final stages. 

Clark and Weston Standard. Сез. —1п the December issue of 
the Bulletin of the Washington Bureau of Standards, Е. A. 
Wolff and C. E. Waters set out in full detail the results of a 
prolonged study of the Clark and the Weston cells. Their inves- 
tigations relate principally to the effect on the E. M.F. of a cell, 
of the mode of preparation and purification of the materials. For 
example, the mercurous sulphate used in making the cells was 
prepared, severally, by electrolysis in two different types of 
apparatus, by the action of fuming sulphuric ала on 
mercury, by the reaction between sulphuric acid and mercurous 
nitrate, by the action on mercury of dilute solution of 
nitric acid in sudphuric acid, by the reduction of mercuric 
sulphate by mercury, by the reduction of mercuric sulphate 
by sulphurous acid, by the recrystallisation of commercial mer- 
curous sulphate from sulphuric acid, and by various modes of 
digesting commercial mercurous sulphate in sulphuric acid. The 
most satisfactory cells were obtained when grey samples of 
mercurous sulphate prepared by the electrolytic process were 
used. Among the cells made with the chemically-prepared 
samples of sulphate, those containing the samples obtained by 
reducing mercuric sulphate with sulphurous acid were the worst. 
But practically апу method of preparation can be made to 
yield good results in respect of final E.M.F. The remaining 
materials used in the construction of standard cells can, it 
is shown, easily be obtained exceedingly pure; and, besides, the 
usual impurities, even if present in relatively large quantity, 
exert practically no influence on the E.M.F., not more than 
two or three parts in 100,000. Moreover, the authors find that 
the size of grain of the constituents has no appreciable effect, 
and the tables they give prove that, once set up. the cells keep 
a very constant E.M.F. for at least a year. Since the labour 
of preparing the materials is much greater than the work of 
setting up the cells, the authors propose that materials of 
standard purity should be furnished by the various national 
physical laboratories, so that standard cells could be set up 
доску by the private investigator, and used with confidence 
as a fundamental electrical standard. In the opinion of the 
authors, the standard cell is to be preferred to the silver volta- 
meter (which they designate ''coulometer "), not only because 
of the now undoubted reproducibility of the standard cell. but 
also because nearly all voltage and current measurements of 
precision are made bv the potentiometer directlv in terms of 
the E. M.F. of the standard cell. or in terms of that E.M.F. 
and a standard resistance. 


Continental 


Effhciency of the Telephone.—F. Н. Abraham and Devaux 
Charbonrel give. in the Comptes rendus for December 23rd, some 
instructions concerning the most etticient arrangement of tele- 
phone пп. For a given sound, the microphone behaves as an 
alternator without inductance, having an internal resistance of 
about 10 @hms. If the line is very long, it may be regarded 
as an €Y^ic resistance X. of the order of 500 ohms, in series 


with a capacity € of a fraction of a microfarnd. At the re- 
ceiver, the line acts as an alternator, having these same char- 
acteristic constants, # and €, and an E.M.F. amounting to a 
definite fraction of the E.M.F. supplied. These assumptions 
шау be made the basis of a complete theory of the transmission 
of a musical note along a very long telephone line. The authors 
specify the conditions which make for the loudest rendering. 
For every type of receiver the diameter of the wire must be 
such that the resistance of each of the two receivers shall be a 
little higher than one-quarter of the apparent ohmic line resist- 
ance /?. ln practice, this means choosing receivers with a 
resistance of about 100 ohms. If M is the internal resistance 
of the microphone, the most favourable transforming ratio is a 
little higher than 4/HR/2M. 

In practice, this means a transforming ratio of 6 or 7. The 
impedance of the thin wire of the transformer must be decidedly 
greater than the apparent line resistance X. The above condi. 
tions are usually observed in good commercial circuits. As 
regards the etliciency of commercial telephone transformers, the 
authors find that to be less than 60 per cent. these are, in 
fact, too small. An efficiency of 90 per cent. should be easily 
attainable without making the transforiners too costly or too cum- 
brous. T'he authors give the following dimensions as a model :-— 
Length, 17 cm.; external diameter, 3 cm.; total section of iron 
wires, 0°5 sq. cm. ; turns of thick wire, 550; turns of thin wire, 
5,500; diameter of thick wire, 171 mm. ; diameter of thin wire, 
04 mm.; resistance of thick wire, 0'9 ohm; resistance of thin 
wire, 24 ohms.; and inductance of the same, 0'4 henry. Тоо 
much must not, however, be expected from this improvement, as 
the ear is not very sensitive to loudness, an increase of 50 per 
cent. being barely distinguishable. 'The improvement of the 
microphone offers a much more promising field, and the authors 
believe that all existing types are capable of great improvement. 

X-ray Test for Death.—Charles Vaillant presented a note to 
the French Academy on November 18th last, announcing that 
the radiography of the stomach and the large intestine furnished 
a conclusive test for death. He alleged that these organs, 
being arrested in their otherwise incessant motion, and being also 
filled with gaseous sulphides, which become phosphorescent under 
the action of X-rays, become clearly visible in all their detail 
on the radiograph. Some additional material on this important 
subject is furnished in the Comptes rendus for December 25га 
by M. Béclére, who, however, points out that such radiographs 
cannot be relied upon ın every case. When the breathing action 
is suspended, for instance, it is quite possible to obtain sharp 
detail on radiographs of the lungs. The stomach may also be 
clearly delineated when it is filled with any kind of gas, as with 
carbonic acid evolved on swallowing bicarbonate of soda and 
tartaric acid. On the other hand, the perishable motions of the 
intestines often continue for some time after death. The dis. 
tinction is not one between rest and motion. It is merely a 
distinction of degree. The alleged tests of death may be simu- 
lated by a comparative immobility of the intestines accompany- 
ing the cessation of breath, or even by its paralytic immobility. 


The Electricity Supply Bill.—The Incorporated Municipal Elec- 
trical Association has sent a circular letter to various municipal 
bodies enclosing a copy of the following resolution, which has 
been adopted by the Association :—''That the Association urges 
the Board of Trade to reintroduce the Electricity Supply Bill 
during the coming Session, and exercise every means to have the 
same passed into law." Тһе municipal bodies are requested 
to bring the matter under the notice of their local Parliamentary 
representatives with a view to obtaining their co-operation to 
bring about the desired result. 


Electric Power Supply in Essex.—- The Town Clerk of Colchester 
has sent a circular 'etter to the municipalities affected, calling 
attention to certain provisions in reference to the supply of 
electrical energy, sought to be obtained by the Great Eastern 
Railway Co. under the General Powers Bill they are promoting 
for the ensuing session of Parliament. The Electricity Supply 
Committee of Colchester are of opinion that the interests of 
authorities possessing powers of electrical supply may be seri- 
ously affected by the proposed measure, and the various Town 
Councils are urged to oppose the Bill. We give the clause 
objected to below :—‘‘19.—(1) It shall be lawful for the com- 
pany from their works at Parkeston or elsewhere to supply 
either in bulk or otherwise electrical energy not required for 
their own purposes to any tenants of the company or occupiers 
of premises connected by siding with any railways of 
or leased to or worked by thé company and to any 
local ог sanitary authority or to any company autho- 
rised to supply electrical energy and апу such autho- 
rity or company may take such electrical energy from the 
company notwithstanding anvthing in any Act or Order autho- 
rising such authority or company to supply electrical energy. (2) 
The company on the one hand and any such tenants occupiers 
authoritv or company on the other hand may enter into and carry 
into effect agreements with reference to any such supply of 
electrical energy by the company and the rents or sums of money 
to be paid or othér consideration to be given in respect of such 
supply. (5) The company may recover any rents of sums of 
money from time to time payable in respect of any such supply 
of electrical energy summarily.” 
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THE AMERICAN WESTINGHOUSE COMPANIES 


CCORDING to the Electrical World (New York), Messrs. 
4 X Haskins & Sells, certified public accountants, in compliance 
with the request of the receivers, have made an‘ audit of the 
books and accounts of the Westinghouse Electric & Manu- 
facturing Co., which was made public after the meeting of 
the creditors. The consolidated and condensed statement of 
income of the Westinghouse Electric & Manufacturing Co., 
and subsidiary manufacturing companies in the United States, 
shows a balance available tor the payment of interest and 
dividends for the seven financial years ended March 515%, 1907, 
and for the seven months ended October 31st, 1907, as follows :— 


Average per 
Total for annum for 
7 yearsand Т yearsand 
\ 7 mos. ended 7 mos. ended 7 mos. ended 
Oct. 31, 1907. Oct. 31, 1907. Oct. 31, 1907. 


Sales E .. $22,265.322  $181,7235,645 $23,963,557 
Cost of sales 19,354,540 154,411,675 20,361,979 
Net earnings .. $2,930,782 $27,311,968 $3,601,578 
Other income ios 869,855 5,528,929 702,716 
Total income ... . $5,800,615 $32,640,987 $4,504,294 

Inventory adjust- 
ments, &c.  ... e 717,393 5,951,961 521,137 

Net income applicable 
to int. and div'ds $3,083,222 $28,688,936 $35,783,157 


The credits made to the company's surplus account during the 
seven years and seven months ended October 31st, 1907, which 
are not included in the statement of earning and expenses, 
because they cannot be considered as income applicable to the 
payment of interest and dividends, being of an extraordinary 
and unusual nature, and not dependent upon the regular opera- 
tions of the business, are as follows :— 


Premium on capital stock sold during the period ... $5,884,150 


Profit on stocks and bonds sold during the period ... 1,465,890 
Profit on real estate sold ... bie a Ex ee 84,200 
Profit on exchange of assenting capital stock for non- 

assenting capital stock under terms of reorganisation 

of 1892 sees dare sis a: ex set 6 2,357 
Unclaimed dividends ... pa Mes gx x T 126 
Profit through adjustment of Sawyer-Man Electric Co. 

accounts previously charged off (prior to the year 

1901) ... = E xis ide 5 - .. 143,987 
Miscellaneous À : 67,516 

Total ... ... $7,648,247 


The charges made by the company against its surplus account 
for items of an extraordinary nature, which were not applicable 
to the income, prior to determining the amount available for 
interest and dividends, and which are not included in the 
income statement, have been as follows :— 


interest ... c ... $6.682,414 
Dividends on stock ... be ade А А ... 14,384,632 
Depreciation of sundry stocks and bonds, consisting 
principally of stock of Consolidated Electric Light 
Co., U.S. Electric Lighting Co., Multiphase Motor 
Co., Electro Magnetic Traction Co., and Manhattan 


General Construction Co. T" dx S .. 1,290,177 
Amount charged off in connection with closing up the 

Walker Co. matters "T ee E 2 981,056 
Special charges for depreciation in addition to those in- 

cluded in the operating expenses ... ues - 897,876 
Premiums and commissions on debenture certificates 

purchased ds FM oe We she bes 45.535 
Amount paid Westinghouse Glass Co. for purchase of 

lease of property required by Allegheny Foundry ... 12.234 
Fire loss, Chicago stock... bud е0 ZR 18.219 
State tax on increase of capital stock 25,111 


N.Y. Stock Exchange fee for increase capital stock ... 650 
Services of Trust Co. in connection with capital stock 


Consolidated Electric Lighting Co.  ... cn Т 500 
Cost of moving lamp factory from Pittsburg to New 

York ... as es eK "Y xs ue е 100.161 
Devising and installing accounting svstem = zd 52.000 
Commissions on issues of capital obligations ... WA 780,000 
Legal services and expenses in connection with th 

issue of capital obligations ag 14.418 
Discount on ten-year collateral note 202.703 
Discount on convertible bonds charged off тз 158.333 
Amount paid Geo. Westinghouse for payments made in | 

the interest of the company to various officers, engi- 

neers, and other employees of Electric (company. in 

addition to their regular salaries paid by the com- 

nanv during last 10 or 12 years ; 400.000 
Miscellaneous |... gs | 45,058 


Total .. ...$26,091,079 


The increase in the surplus account of the Westinghouse 
Electric & Manufacturing Co. and subsidiary manuíacturin 
companies in the United States during the seven years an 
seven months ended October 3lst, 1907, has amounted to 
$10,246,104, as follows :— 


Net income available for interest and dividends ... $28,688,936 


Other profit and loss credits 1,648,241 
Total credits Тен an T РЕА . $36,337,183 
Charges made against surplus account ... 26.091,079 


Balance, being the increase in the surplus account ... $10,246,104 


The creditors and stockholders of the Westinghouse Electric 
& Manufacturing Co., who have been working out the details of 
the plan for raising new capital and restoring the company to 
its stockholders, atter a long conference last week announced 
the organisation of a committee of creditors, of which James 
N. Jarvie, representing the National Bank of Commerce and 
other financial institutions, was made chairman. The committee 
comprises Richard Delafield, President of the National Park 
Bank; James N. Jarvie, representing the National Bank of 
Commerce and other financial institutions; Albert H. Wiggin, 
Vice-President Chase National Bank; F. H. Skelding, President 
of the First National Bank of Pittsburg; Charles A. Moore, ot 
Manning, Maxwell & Moore; Neal Rantoul, of F. S. Moseley 
& Co., of Boston. A seventh member residing in Chicago в 
to be added. 


CORRESPONDENCE 


4 
To the Editor of ELECTRICAL ENGINEERING. 


Ѕгв,--Му attention has been called to some observations in 
the December issue of the Engineering Review on ‘‘ Live 
Steam Feed Heating," by Mr. Wm. Paterson, in which he 
states that there ''has been quite a resurrection of appliances 
for live steam heating," but he '*is doubtful as to the economy 
resulting from such apparatus in every day working." Mr. 
Paterson then goes on to state that these appliances are not 
new, and states that a reference to the Patent Office records 
will prove this. Finally, he winds up by extolling the virtues 
of exhaust feed water heating ànd puritying plant. 

That the latter class of .plant is, under certain conditions, 
both useful and economical Ї can testify after long experience. 
When, however, he advocates this system at the expense of 
damning live steam heating, which, when properly applied, 1s 
capable of furnishing as great or greater economies than the 
former plant, I, as an interested party, am compelled to join 
issue with him. Further, live steam heating of the feed can 
and does furnish an economy which is superimposed upon 
economies capable of attainment either by Mr. Paterson's ap- 
paratus or by improved combustion, or by both. 

None of the obsolete forms of live steam heaters, and very 
few of the modern types of live steam heaters furnish to the 
boilers water which is hot enough to give good economy. 
This economy goes up with great rapidity with the last few 
degrees increment of heat, bringing the feed water quite up 
to the temperature of the steam, hence the importance of em- 
ploying an internal heater, which will give full steam tem- 
perature to the feed water, and at the same time furnish 
drier steam from the boiler. 

There is no subject in connection with boiler-house plant 
upon which there are wider or more emphatic differences of 
opinion between engineers than as to the economy or otherwise 
of using live steam-heated feed water for boiler feeding pur- 
poses, the reason being that the subject is very imperfectly 
understood, and there are numbers of manufacturers selling 
live steam heaters who are evidently not conversant with the 
conditions necessary to produce economical results. In num- 
bers of cases live steam heaters are at work ostensibly for the 
purpose of economising coal, but as a matter of fact they are 
entailing a heavier consumption of fuel than would be required 
were the boilers minus the live steam heaters. 

Live steam heating under certain circumstances substantially 
economises coal and greatly increases the output of steam for 
the boilers, but there are distinct limitations to the economy 
which can be obtained, and it is important that all steam users 
contemplating the adoption of such apparatus should seek com- 
petent advice on the matter, otherwise after having spent their 
money they may find that their consumption of coal, instead of. 
decreasing, has increased. In view of the present high prices 
and prospective increasing cost of fuel, it is a matter of con- 
siderable importance that manufacturers and steam users 
who are wise enough to avail themselves of every economy,. 
should be carefullv advised in this matter, or they may in- 
crease their coal bill and entirely miss the substantial economies 
and lessened fuel cost which live steam heaters are capable 
of producing. 

Believe me, 
Yours faithfully, 


G. WiLKINSON. 
HARROGATE, Jun. 4th, 1908. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 15 compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published Dec. 27th 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


1906 Patents 


28,793, Basan, CHarMaN & Соскѕнотт. Ап improved method 
of braking on electric rallways, tramways, or other machinery 
driven by electric motors to get rid of the uncertainty of 
action due to dirty commutators and faulty contacts and con- 
nections with the ordinary rheostatic methods. Ап addi- 
tional circuit, either electrically distinct from, or in connection 
with, the ordinary braking circuit, or with a re-arranged braking 
circuit is provided, which derives its current from the same 
source as the driving motor or some auxiliary force. The addi- 
tional circuits are arranged so that the current from this source 
shall pass through the ficlds of the motors, or through the 
whole motors acting as generators, in the same direction as the 
current would flow in ordinary braking motors, and by pro- 
viding auxiliary windings on the fields of the motors. The 
current may be allowed to continue flowing in the circuit 
throughout the whole range of the braking operations, or can 
be discontinued at any point by temporarily connecting up 
the motor fields, and passing through them a current of suitable 
value. The necessary connections are made on the existing 
controllers, so arranged that the necessary contacts are made 
by means of switches, quite apart from the ordinary controller, 
but operated by movements of it. Three claims, three figures. 


1907 Patents 


316, A. І. RHopes & RHODES ELECTRICAL MANUFACTURING Co., 
Lrp. Instead of using solid, wedge-shaped rings for holding 
commutator segments in their positions, the present patent. 
a ring of bent sheet steel, is scd. so that the weight of these 
parts is considerably reduced, The ring may or may not be 
in two or more pieces, and is fitted with back plates, which 
lie against the two free edges of the ring, and receive pressure 
from annular nuts, which are screwed upon the main casting 
of the commutator. Two claims, one figure. 


2.227, SteMENS Bros, DyNaMo Works, Lro. A time-limit 
device for circuit-breakers, in which a train of wheels governed 
by a fly regulator is connected with the plunger of the circuit- 
breaker, so that if it commences to move under the 
action of an ordinary overload, it will throw the train 
of wheels into motion, and will not be released, and allowed 
to complete its motion, and work the main switch until] the 
wheels have completed a certain number of revolutions, and 
the interval in which they do this will be shorter as the over- 
load is greater. The connection of the train of wheels 18 made 
through a suitable friction coupling device, capable of being 
regulated to slip more or less easily, and is set so that if the 
overload should be excessive, the pull of the plunger will be 
so sudden that it will slip at once, and allow the circuit-breaker 
to act instantaneously. Four claims, five figures. 


16.514. P. MaccaHaN. This invention provides a device for 
automatically connecting an alternating current dynamo to an 
alternating current supply circuit when the electro-motive forces 
of the two circuits agree in phase and frequency. The 
connection of the machine circuit is effected by means of two 
electro-magnets, each provided with two windings. adapted to 
he connected respectively to the alternating circuit, amd the 
machine, the windings of one electro-magnet being arranged to 
act in coniunction with one another, and those of the other 
electro-magnet to act in opposition to one another when the 
currents in the windings agree in phase. The circuits of the 
actuating windings are so arranged and simplified that auxiliary 
transformers are dispensed with, and no direct connection exists 
between the machine and the circuit to which it is to be con- 
rected. Two claims, three figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-morrow, and 
willbe onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 


Names in brackets indicate communicators of inventions from 
abroad. 


Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


22.500. CoLLYER. Earthing and protecting electric conductors. 

25,009, British THomson-Hovusion Co. & Darro. Arc Lamps. 

26.066, British Tuowusov-HovsroN Co. (General Electric Co.). 
Trucks for electrically-propelled vehicles. 


27,520, Kaxpo. Control of multiphase motors. 

28,559, Lockerr. "Tramcar brakes. 

28,505, BoNINE. Method of controlling 
machines and apparatus therefor. 

28,579, CHLORIDE ELECTRICAL STORAGE Co. & Hear. 
for storage battery boxes and the like. 

28,654, CoLLIE. Apparatus for indicating the magnitude ot 
torque or turning effort in shafting. 

28,830, Havwoop, & McKenzie & HoLnrAND, Lrp. Electric 
treadles or rail deflection contact makers for railway 
signalling and the lke. 

29,019, GrRtNDAL KaELLIN Co. & HARDEN. 

29,072, Brown. 

29,120, 


dynamo-electric 


Lid bolt 


Induction furnaces. 
Electrically-operated railway and like signals. 
British THomson-Hovusron Co. (General Electric Co.). 
Electric heaters for fluids. 

29,500, CowrEn-CoLEs.  Electro-deposition of iron. 


1907 Patents 


97, British THomson-Houston Co. (General Electric Co.). 
Protective devices for electric transmission systems. 
829, Morison. Apparatus for separating oil from feed- 
water. 
1,1974, British THomson-Hovston Co. (General Electric Co.). 
Treatment of refractory materials by electricity. 
1,548, Evecrric Ісхгпох Co. & HarL. Insulation ot dynamo 
armatures. 
1,587, Lake (Aellogy Switchboard Supply Co.). Party line 
telephone systems and apparatus theretor. 
3,078, Norns & NonBns. Electric steam radiator for heating 
buildings or the like. 
5,214, HooknaM & SPRAGUE. 
meters and the like. 
5,278, Barnerr. Electric distributors for use in internai-com- 
bustion engines. 
4,558, Austin. Receivers for wireless and other telegraphy. 
4.801, PovrLsEN. Receivers for wireless signalling. 
5,155, ALBION Moror Carn Co. & Murray. Magneto-electric 
generators. 
5,574, Внїтїхн THomson-Houston Co. (General Electric Co.). 
Insulating material and processes for making the same. 
5,904, Foster. Electric measuring and recording instruments 
of the thermal type. 
7,800, GOODMAN & ACKLAND. 
and wires. 

9,465, Norru & Ponr. Electrolytic electricity meters. 
10,569, ATELIERS Тномхох- Нооѕтох. Commutation of dynamo- 
electric machines. 

12,860, Rivers-Moore & Dowarp. 
аупато-еіесітіс machines. 

13.021, Woopnovse. Brush-holders and carriers for electric 
generators and motors. 

13.259, HickrEv. Brush holders for dynamos and motors. 

15.017, Kvzrr. Metallic filament lamps. А 

15,769, BEECHER. Electrical railway systems. 

16.098, CowrEn-CorEs. Apparatus for electro-plating. 

17.492, Fintay. Anode for electrolysis. 

18.020, LUNDBERG, LUNDBERG, & LUNDBERG. 

18.082, Szex. Carbon-electrodes. 

18,598, BikwENp. Manufacture of steel and electro-metallurgical 
induction furnaces for use therein. 

22,612, KJELLBERG. Electric switches. 


Counting trains for electricity 


Conduits for electrical cables 


Contact or commutator for 


Electrical switches. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 
11,5944, ALLGEMEINE — ErkkTRICITATS-GES. 
specially adapted for rolling mills. 
19,340, Siemens & НАКЕ Axr.-GEs. Signalling telegraphs. 
27,744, ALLGEMEINE ELEKTRICITATS-GES. Signalling systems and 
contro] systems for mines and the like. 


Amended Patent 


8.680. 1904. Tur British THomson-Hovuston Со. have 
obtained leave to amend this specification, by the addition 
of the following paragraph: “It has hitherto been pro- 
posed to electrically work reciprocating machines by appara- 
tus consisting of a reversing switch, and starting switch, operated 
from reciprocating mechanism, and circuits controlled by the 
switches bv which the motor is worked at suitable speeds on the 
cutting stroke of the tool, Іп such machines, as planes, &c., 
and retarded and reversed, worked at a maximum speed on the 
return stroke of the tool, retarded and again reversed, the re- 
versal and restarting in each case being made in a strong mag- 
netic field, and the speed acceleration on the return stroke 
effected by weakening the shunt field of the motor by the intro- 
duction of resistances in the field circuit." 


Electric motors 
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Balcke's Patent Chimney Cooling Tower at the Power Station of the Croydon Corporation. 
Capacity, 120,000 gallons per hour. 


BALCKE & CO. 


Telephone : 


а: пп” Clements House, Clements Lane, LONDON, Е.С. 15:5 cou. 
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DRUMMOND BROTHERS, Ltd., „сл аштрровр, surrey. 


HELSBY 
HARD CORD BRAIDED TRAILING GABLE 


Non-Metallic Covering. 
Specially designed for DURABILITY and FLEXIBILITY. 


Made at HELSBY by 


BRITISH INSULATED & HELSBY CABLES, 


Electrical Cable Makers and Engineers, 


Works: PRESCOT, HELSBY, and LIVERPOOL. 


Branch Offices: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN, BELFAST. 
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LOCAL NOTES 


ARBROATH: Electric Lighting Station.—The plans presented 
by Mr. G. Balfour, electrical engineer, of London, tor the 
erection of the electric lighting station, were tormally passed 
by the Dean of Guild Court on the 6th inst. The scheme is 
for electric lighting and power for the town. The station will 
be built at South Grimsby. 

BELFAST: Carehill and Whitewell Tramways.—At the 
monthly meeting of the Council on Wednesday, January Ist, 
when the resolutions passed at the meeting of December 2nd 
were confirmed “That a Bill to confirm the agreement, dated 
May Ist, 1907, and made between the Cavehill апа Whitewell 
‘Tramway Company of the one part, and the Lord Mayor, 
aldermen, and citizens of the city of Beltast of the other part, 
for the purchase of the tramway of the company and their 
lands of Drumnadrough, County Antrim, also to wind up the 
said company, be promoted in the ensuing Session of Parlia- 
ment, and that the expenses attending the promotion of such 
Biil shali be detraved out of the General Purposes Fund or 
rate." "The resolution was put to the meeting and carried. 

The Electricity Accounts | Audit.—At the weekly meer- 
ing of the Tramways and Electrical Committee on the 6th 
inst.—Sir Robert . идегѕоп presiding—the City Surveyor, Mr. 
Cutler, submitted a voluminous report dealing with the alleged 
inaccuracies brought forward by the Citizens’ Association in 
connection with the conversion of the tramway system, and 
the alleged overpayment of sums of £661 lls., £5,670, 
£277 "s. 4d., £2.218 10s., £1,417 14s. 3d., £7,390, £5,518, 
£2.931, and £12,000, in connectien with various parts of the 
work. The committee decided to postpone the consideration 
of the matter for a fortnight. It may be recalled that the 
Corporation expressed itself confident in Mr. Cutler’s figures 
when the matter was brought before it. 

BIRMINGHAM: Tramway Receipts.—The traffic returns of 
the public tramways for the week ending December 28th, as 
compared with those for the preceding week, are as follows :— 
December 28th, receipts, £6,172; passengers, 1,547,991; Decetmnicr 
2lst. receipts, £6, ; passengers, 1,587,905; or an increase 
of £75 and a decrease of 59,944 passengers. The figures tor 
the whole year of working are not yet entire, as the tramways 
only passed into the control of the Corporation a year ago from 
the British Electric Traction Co. In 51 weeks and five days 
covered by the returns to hand, 71,645,112 passengers have been 
carried, and the receipts amount to nearly 5284.000, giving a 
weekly average of 1.400.000, and receipts of over 25,000. Taking 
the working costs at 64d. per car mile, and the earning at 94. 
per car mile, which figure has been exceeded on several weeks 
of the year, the profits earned should be well over £50,000 for 
the twelve months. 

BLACKBURN: Light Railway Order.—The Blackburn Town 
Council, on January 3rd, instructed their Town Clerk to take 
necessary proceedings to oppose the application of the pro- 
moters of the Blackburn, Whalley, and Padiham Light Rail- 
wavs for a revival and extension of time of their order. 

BURY: Electricity Station Extensions.—VThe Bury Town 
Council, at a meeting held on January 2nd, decided that the 
Electricity Committee should be empowered to proceed with the 
preliminary arrangements for carrying out the necessary extensions 
at Chamber Hall, including provisional acquisition of land and 
railway siding accommodation, and for application to the Local 
Government Board for sanction to borrow the necessary money 
to carry out the extensions. The proposal is to build a new 
generating station on the high-tension alternating system. This 
has been necessitated by the large demands made locally for 
power to drive the textile factories. As the plant at the exist- 
ing station is now worked at its full capacity, it has been 
decided that instead of extending the present station, which does 
not provide sutlicient facilities for coaling, and for condensing 
water, à new site with a railway siding and adequate provision 
for condensing water has been obtained at Chamber Hall from 
the Earl of Derby. 

COBHAM: Proposed Electricity Supply.—Owing to the gas 
in Cobham being 5s. per 1,000 ft., the Parish Council has never 
adopted the Public та Act, and the streets have never 
been lighted by artificial means. The Woking Electric Supply 
Co. is seeking a Provisional Order to install electric light in the 
village, and is prepared to tender for the lighting of the streets, 
and to supply Fit for other purposes at 6d. per unit. 

DUBLIN: Electricity Accounts.—The Lighting Committee of 
the Dublin Corporation have issued a report of the progress of 
their undertaking for the year ended March 31st, 1907. The 
gross amount received was £44,225, of which £10.736 was 
credited to the electricity accounts for the cost of public light- 
ing, and the balance of £335,849 was from private consumers, 
rentals of meters, and work done for the Corporation, &c. The 
total expenditure chargeable against the gross income was 
£22.029, leaving a gross profit of £22,196. £216 is to be de- 
ducted from this, being amounts written off accounts and 
interest paid on consumers’ deposits. The balance was devoted 
to the repayment of principal of loans and the payment of 
interest. Progress has heen so rapid that the estimated output 
of 1.520.000 units, given when the station was extended, and 


which it was thought would take years to reach, has already 
been exceeded by 700,000 units. 

HALIFAX: Znsurance Scheme.—-Yhe Halifax Tramways Com- 
mittee on January órd unanimously adopted a suggested scheme 
for the tormation by municipalities and tramway companies of 
a fund for mutual insurance against tramway accidents. 16 was 
resolved to ask the ‘Town Council to take the initial steps for 
convening a conference of representatives of corporations and 
tramway companies at which the matter might be considered. 
The proposed scheme is to cover the total liabilities incurred 
trom any accident during a whole year. At present the 
Halifax Corporation have their liability covered only to the 
extent of £1,000 on a single accident, and up to a total of 
£4,500 for one year. р 

HULL: Explosions in Electric Cable Manholes.—Consider- 
able damage has been done to several of the manhole covers 
due to an accumulation of gas in the cable ducts, which became 
ignited. A considerable portion of the pavement was blown 
up in one case. Eight manhole covers in all were blown off in 
the district. The windows of the surrounding property suffered 
severely, and Trinity House and the Inland Revenue ottices had 
scarcely an unbroken pane of glass lett in the front of the 
buildings. 

LONDON: Battersea: Electricity Undertaking Progress.—The 
number of consumers on the books of the electricity undertaking 
on December 17th was 1,065, against 1,015 at the end of the previous 
quarter. Energy was supplied for private lighting on December 
líth equivalent to 73,170 8-c.p. lamps, an increase during the 
quarter of 4,578 lamps, and motive power мав being 
supplied equivalent in h.p. to 1,706, an increase during the three 
months of 516. The public lamps only increased during the 
quarter by eight 8-c.p.’s to 6,272. The Finance Committee has 
approved of a contribution out of the Borough funds of one-third 
of the cost of the improvements in connection with the elec- 
trification of the tramways on Lavender Hill and St. John's Hill. 

Hackney: — Electricity Nales Department.—-Yhe — Electric 
Lighting Committee of the Hackney Borough Council has de- 
cided to found an advisory and sales department in connec- 
tion with their undertaking, and to appoint a sales engineer 
at a salary of £120 a year, increasing by £10 a year to a 
maximum of £150; the permanency of the appointment will 
depend on the success of the department. In order to en- 
courage the accession of consumers, it is desirable that a show- 
room should be eqmpped for the exhibition of various kinds 
of fittings, lamps, radiators, motors, and other apparatus, can 
be shown in operation, and where clients could get all the 
information they required. 1% is proposed to commence the 
initial scheme from the existing offices. It will be the sales 
engineer's duty to take charge of the Councils sales depart- 
ment, and canvass for orders under the direction of the 
borough electrical engineer. The committee have drawn up 
a scheme for providing consumers with electrical installa- 
tions :—(1) (а) A cash purchase system; (b) a hire purchase 
system, including inspection, insurance, and maintenance of 
wiring. switches, and tuses during the hiring period, with pay- 
ments by instalments spread over a term agreed upon with the 
consumer (not in any case to exceed five years), after which 
the installation is completely the property of the consumer. 
The charge to the consumer to be made up of (i) the capital 
outlay on the installation, 1.e., the net cost to the Council; 
(1.) percentage additions thereto for administration, super- 
vision, inspection, maintenance, insurance, and profit; (in.) in- 
terest on outstanding instalments. (2) The installation work 
to be carried out by approved contractors. (3) Arrangements 
to be made for the maintenance of consumers' apparatus by the 
Council as occasion requires. The committee will submit a 
report as to the financial arrangements which may be neces- 
sary and a scale of charges for the services of the depart- 
ment. 

The Electrification of the Tramways.—An_ intimation was 
received from Hackney Borough Council that they have decided 
to withdraw their obiection to the adoption by the L.C.C. of 
the overhead system of electric traction in Lea Bridge Road. 
Mr. Heather (Chairman of the Committee) said he hoped the 
L.C.C. would now proceed with the scheme. 

Hammersmith: New Sub-Station. —The Electricity Com- 
mittee of the Borough Council has decided to erect a standard 
sub-station at the corner of King Street and Down Place, with 
permanent switchgear at a cost of £365. 

The Law and Parliamentary Committee has decided in favour 
of opposing the Bill to be presented in the forthcoming session 
of Parliament to incorporate the West London, Barnes & Rich- 
mond ‘Tramways Co., and to empower the company to make 
and maintain. tramways and other works in the counties of 
London and Surrey, to confer further powers in respect of the 
Zichmond (Surrey) electric light undertaking, and for other 
purposes. 

Franco-DBritish Exhibition Electric Supply.—A draft agreement 
has heen arrived at between the directors of the Franco-British 
Exhibition and the Law and Parliamentary Committee of the 
Porough Council to the effect that if there is a total failure 
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of the supply for 24 hours consecutively, the consumers will 
be entitled to a proportionate reduction in their liability for 
the guaranteed minimum payment. 

Islington: North London Trams.—The Town Clerk of 
Islington has received a letter from the London County Council 
intimating that they propose to proceed at an early date with 
the reconstruction for electric traction on the conduit svstem 
of the tramways from King’s Cross, via Caledonian Road. and 
Camden Road to Holloway Road, and thence, via Seven Sisters 
Road, to Finsbury Park. 

Paddington: — Electric Tramways | Control.—The Works 
Committee of the Council, after an interview with the Jra- 
provements Committee of the London County Council, recom- 
mend that, subject to the Metropolitan Electric Tramways 
(Limited) agreeing with the Paddington Council with regard 
to widening Harrow Road, no opposition be offered the company's 
Bill for extending their lines within the borough. Further, the 
Works Committee recommend that such representations be made 
to the Board of Trade as may appear necessary concerning 
"the inconvenience which would result in the event of there 
being dual control of the tramway lines in Paddington.” 

The ccmpany called attention to the inconvenience which 
would be caused to residents in Paddington if the service of 
cars between Willesden and Lock Bridge had to be stopped at 
the county boundary. Representatives of the Borough Council 
waited upon the Improvements Committee of the L.C.C.. and 
informed them that if the traniways were extended through 
Paddington the loca] authority would not bear any portion of 
the expense of street widenings. ‘They would also expect re- 
coupment of the expense incurred in carrying out the improve- 
ment at Pickford's. The chairman of the Improvements 
Committee of the L.C.C. stated that the County Councll were 
not proposing to put forward a Bill this year, but they would 
consider the clauses of the Tramways Company's Bill, and try 
to bring about an agreement between the parties concerned. 

Woolwich: Rates for Lighting and Power.—At the 
meeting of the Borough Council on January 2nd the Council 
came to the following decision :—(a) That when the load 
factor of any consumer taking a supply of energy for power 
purposes upon which the actual maximum demand exceeds 15 
per cent., or the supply is for heating purposes, no time switches 
shall be installed, and the supply shall be given at a flat 
rate of ld. per unit net, provided that such consumer under- 
takes to restrict the demand for power purposes on peak load 
to a minimum. (b) That when the load factor etf апу consumer 
taking a supply of electrical energy for power purposes ex- 
ceeds 15 per cent., calculated as above, such consumer shall 
have the option to use not more than 7 per cent. of the total 
energy demanded for lighting purposes. The acting engincer 
also made а report with reference to the price of supply to 
illuminated signs, shop facias, &c. "The Electricity Committee, 
when the question of price was before them some months ago, 
were reluctant to grant power rates for this purpose, on the 
ground that it was a matter of lighting, not power, and fixed 
the price at 2d. per unit. The engineer desired to have 
authority to quote power rates when any demand was made 
by a consumer whose load factor exceeds 15 per cent., equiva- 
lent to 1,512 hours of steady use per annum. The Council 
decided to continue the rate of 2d. per unit for current for 
electric signs and illuminated facias in cases where the load 
factor was less than 15 per cent., and at the rate of 14. per 
unit net when the load factor exceeded 15 per cent. The 
Council’s costs in opposing the London County Council (Elec- 
tric Supply) Bill, the Administrative County of London and 
District. Electric Power Bill, and the London Electric Supply 
Bill, last Session. amounted to £284 13s. 9d., and this sum 
will be made a general charge upon the borough funds. 


LONGTON: Electric Tramways.—A_ report has been re- 
ceived by the Town Council with regard to the inspection of 
the tramway lines by Colonel Druitt. and it was intimated 
that the Board of Trade had consented to the continuance of 
the use of electricity on the lines generally. 

OXFORD: Dolter Surface Contact System.—In connection 
with our reference to this matter last week, we are now able 
to give the report of Mr. Stephen “еПоп to the Oxford Cor- 
poration upon the visit of a delegation from the Corporation 
to Hastings, and the working of the Dolter system there. The 
report, which is addressed to the Town Clerk, reads as fol- 
lows :—'* In accordance with your instructions, I accompanied 
the members of your Corporation to Hastings on December 
16th, for the purpose of inspecting the tramway system in- 
stalled there bv the Dolter Company. Ву section 62 (2) of the 
Oxford and District Tramways Act, 1907, it is provided that 
the City of Oxford Electric Tramways, Ltd., may instal the 
Dolter surface-contact system in Oxford if it can be proved 
that such system has been working satisfactorily for six 
months in any place in Great Britain, and I understand that 
the visit to Hastings was made with the object .of deciding 
whether Wnr Corporation would be justified in permitting the 
adoption of this system at Oxford. As requested, I now give 
my views in writing :— Your Corporation will bear in mind 
that on September 25th, 1906, I reported upon various surface- 
contact systems which had been inspected bv them, and in 
dealing with the Dolter system I expressed the opinion that 
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the experimental stage had not vet been passed. l am still 
of that opinion. Хо system can be said to be in any other 
than an experimental stage if, in addition to the ordinary 
working expenses and staft required on a tramway system, the 
services ot a patrol, numbering about four men to the mile, is 
necessary for the purpose of locating and dealing with live 
studs; neither is the possibility of live studs permissible in 
the streets of Oxford. The natural advantages which were 
secured by the Wolter Company at Hastings for а working 
example of their system are obvious—a level line, wood pave- 
ment, comparatively light vehicular traffic, further assisted by 
being laid on the side of the road. "These exceptionally tavour- 
able circumstances are not present in Oxford, and therefore any 
failures in. Hastings will be accentuated in Oxford. А per- 
tected system is one that is not only satisfactory in respect to 
mechanical ethaiency, but also in respect to economical work- 
ing А system which requires upon a level road 25 per cent. 
more current than the average electrical. undertaking, besides 
the addition in staff above reterred to, cannot be deemed satis- 
factory. Section 6 (2) of the above-mentioned Act also pro- 
vides that should the Oxford and District Tramways fail to 
meet their obligations in. the way of rent, the Corporation 
shall be entitled to take possession of the tramways on the 
terms of purchase provided by section 43 of che ‘Tramways 
Act, 1870, which, in other words, represents the then struc- 
tural value of the undertaking, less depreciation, irrespective 
of whether the line pays or not. Under those circumstances, 
therefore, it 1s to the Corporation's interest that the line should 
be capable of being worked at a profit, and it is essential 
that. the systein selected should ensure this. There have been 
no reliable figures of working expenses presented up to the 
present by ае Dolter Company, so I am of opinion that your 
Corporation should hesitate before coming to a decision, 
especially having regard to the fact that the tramway com- 
pany cannot possibly commence any construction for at least 
six months. Another reason I suggest for delay is that the 
Hastings Tramway Company are under an agreement with the 
Dolter Company whereby the former are bound to take over 
the svstem on January 12th next, should the system comply 
with the terms of the Dolter Company's guarantee. It would 
appear wise, therefore, if your Corporation would await the 
decision. cf the Hastings Tramway Company, who have been 
carctully watching the working of the system for the last 
twelve months, and have collected information (impossible to 
obtain by a casual inspection) as to whether ог not they con- 
rider the Dolter Company have carried out their obligations. 
it cannot be expected, nor do I consider it would be reason- 
able to suggest, that your Corporation should be called upon 
to give a decision on an important matter of this sort without 
first receiving the best technical advice; neither would it be 
reasonable for them to be asked to bear the burden of a 
decision which might result in Oxford possessing permanently 
an unsatisfactory system of tramways. I therefore stronglv 
advise that advantage be taken of the protective clause 
afforded by the Act of 1907, and to say that on the advice of 
their consulting engineer the Corporation are of opinion the 
line at Hastings has not worked satisfactorily for the last six 
months. This is no injustice to the Oxford Tramways Com- 
pany, as obviously they are as much interested in obtaining the 
best possible svstem as the Corporation. Upon the Corpora- 
tion taking up this attitude the onus is then on the Dolter 
Company to show that the line has been working satisfactorily 
in Great Britain for the last six months, and they are entitled 
to ask for the appointment of an arbitrator to decide this 
question. If vour technical advser is wrong they have 
nothing to fear. I advise your Corporation to adopt this 
course, thus placing the responsibility of choice of system 
upon the arbitrator and thereby obtaining relief from a re- 
sponsibility of a highly technical character, which I do not 
think they ought to be subject to criticism for hereafter." 

SPALDING: Urban (Council Surcharqe.— The surcharge of £66 
upon the members of the Urban Council (see ErEcrnicAL EN- 
GINEERING, January 2nd, 1908. p. 28), has now been with- 
drawn. 

SUNDERLAND: Electricity Station Extensions.—On Monday 
afternoon last, the new turbo-generator and boilers and stoking 
equipment were put into use for the first time. The turbo- 
generator has cost £10,531. and is of 2.000 kilowatts capacity. 
and works at 1.500 revs. per min. The boiler and plant have 
cost £15,708. and the total extensions, including switchboards. 
&e., have cost £41,600. 

SWANSEA: Demand for Electricity.—At the ordinary meeting 
of the Swansea Electricity Committee on Thursday the engineer 
reported an increase in the consumption of electricity, and the 
Chairman (Colonel Sinclair) said if the same rate of progress 
was made next quarter the annual results should be most satis- 
factorv, notwithstanding^that the newer pattern lamps reduced 
the consumption bv one-third. 'The London & North-Western 
Railwav Co. asked for terms for electrically lighting its sidings. 
It was said the mains would cost from £425 to £570. while the 
number of lamps required would only be eight, but as these 
would be burning all night thev would give an excellent total. 
The engineer said he hoped soon to obtain an order for elec- 
trically lighting the Midland Station. The committee decided 
to have further information. 
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TUNBRIDGE WELLS: Municipal Electric Lighting.—The 
Tonbridge Wells Town Council, at its meeting yesterday, 
took the control of public lighting from the Electric Lighting 
Committee and placed it with the Watch Committee. It was 
contended that the former commuttee, being in the position of 
buvers and sellers, had carried on an extravagant system of 
public lighting. which had increased the cost to the rate- 
payers by £2,000 per annum, as compared with twelve years 


TENDERS INVITED AND 


AUSTRALIA.—In reference to the notice on page 955 of our 
issue tor December 12th, Mr. J. Cresswell, the Board of ‘Trade 
correspondent at Adelaide, паз forwarded a сору ої the specifi- 
cation and conditions relating to the supply and delivery to 
the Municipal Tramways ‘Trust, Adelaide, of special work, 
points and crossings for tramways. Sealed ténders, endorsed 
“Tender for Special Work," must reach the Chairman, 
Municipal Tramways Trust, 8 King William Street, Adelaide, 
by noon on February llth, 1908. "lenders must be accompanied 
by a preliminary deposit equal to one per cent. of the total 
amount of the tender. The specification and conditions may 
be examined by British manufacturers at the Commercial ln- 
telligence Branch of the Board of Trade, 75 Basinghall Street, 
E.C. 

The Victorian Postmaster-General’s department invites 
tenders by Muay 26th, 1508, for the supply of one 
common battery switchboard of thirty sections, complete with 
frames, racks, power plant, and parts; also for 3,000 telephone 
wall sets; 1,00) telephone table sets; 150 extension switches, 
ccmplete; 10 switchboards, for 2 and 6 lines; 50 switchboards, 
for 3 and 10 lines; 10 switchboards, for 6 and 20 lines; 10 
switchboards, for 8 and 50 lines; 200 telephone wall sets, for 
party lines; and 100 telephone wall sets, for party lines. А copy 
of the specification may be seen at the Commercial Intelligence 
Department of the Board of Trade, 75 Basinghall Street, 
London, E.C. 

News received by the Australian mail, which arrived in 
London on Monday, states that the Postmaster-General has 
been authorised by the Commonwealth Cabinet to call for 
tenders at once for the installation of wireless telegraphy 
on several places round the coast of Australia. The places to be 
linked up are King's Island and Tasmania, Rottnest and some 
convenient centre on the North-West coast, and Port Moresby 
and Yorke's Peninsula. ‘The tenderers will be required to sell 
the Australian rights of their system right out to the Common- 
wealth Government. 

BANGOR.—A Local Government Board inquiry was held last 
week into an application by the Corporation for sanction to 
borrow £1,000 for the purposes of the electrical undertaking. 

BARNES.—The Council invite tenders for the delivery and 
erection at the Councils depot, High Street, Mortlake, 
London, S.W., of a two-ton electric locomotive crane. Full 
particulars from the Engineer’s and Surveyor's office, High 
Street, Mortlake, to whom tenders should be sent by January 
13th. 

BEDFORD. 
out. 

BUENOS AYRES.—The Review of the River Plate states 
that the Buenos Avres Municipality are calling for tenders for 
a period of six months—May 1st, 1908—for the construction of 
two tube railways, and also for the renting and working of same 
when built. Full particulars can be obtained in the Argentine 
Legation in the following cities :—London, Paris, Berlin, Brus- 
sels, Rome, and New York. 

BURY.—On Friday the Town Council adopted a resolution 
of the General Purposes Committee that a scheme be carried 
out for the laving down of electricity generating plant at Cham- 
ber Hall for giving a supply on the alternating current svstem. 
The immediate estimated capital expenditure will be £70,000, 
with a possible subsequent expenditure of £15,000. 

EDINBURGH SCHOOL BOARD.—The Board are prepared 
to receive estimates for an electric light installation at Porto- 
bello Higher Grade School. Specifications may be obtained at 
the office of Mr. George Thompson, 11 Randolph Place, and 
tenders to the Clerk, School Board Offices, Castle Terrace, 
Edinburgh, by January 11th. 

FINCHLEY.—Tenders are invited for the supply and erection 
of a 350 kw. high speed engine and dynamo combined, together 
with spare parts. Particulars from the Electrical Engineer (Mr. 
E. Calvert), Electricity Works, Squire’s Lane, Finchley, N. (fee 
£2 2s.. returnable), and tenders to the Town Clerk by January 
20th. 

GLASGOW.—The Corporation invite tenders for the supply 
of a 4,000 kw. turbo-alternator running at 750 r.p.m. Copies 
of the specification and form of tender may be obtained on 
application to Mr. W. W. Lackie, engineer, 75. Waterloo Street. 
Glasgow (fee two guineas, returnable), and tenders to the Town 
Clerk by January 14th. (See advertisement last week.) 

ILFORD.--Tenders are required for the supply of feeder 


Some extensions to the mains are to be carried 


ago, when gas was exclusively used. 1% was declared that 
the Electric Lighting Committee had bolstered up the *''pro- 
fits" of the municipal undertaking by this policy. 

YORK: Corporation Electricity Show-rooms.— The Electricity 
Committee have decided to open premises in the city for the 
exhibition of electric ght fittings, &c.. This course has been 
adopted in spite of a protest trom the electric. contracting 
firms of the city. 


PROSPECTIVE BUSINESS 


cable. Specifications, conditions, &c., trom Mr. A. H. Shaw, 
Electrical Engineer to the Council, and tenders to the Town 
Clerk by January 14th. 

INDIA.—'Tenders are invited by the Bengal and North- 
Western Railway Co. for 15.000 incandescent lamps. Specifi- 
cations may be obtained at the company's London offices, price 
10s. (not returnable), and tenders should be addressed to the 
ee Director, 227 Gresham House, Old Broad Street, 

KILKENNY.— The Joint Committee of Management of the 
Kilkenny and District Lunatic Asylum invite tenders for (1) 
suction gas plant, gas engines, and generators; (2) accumulators, 
switchboard, mains, &c. Plans may be inspected by appoint- 
ment at the Asylum or at the oflice of the consulting engineer, 
Mr. L. J. Lawless, 2¢ Castlewood Avenue, Rathinines, Dublin, 
from whom copies of the general conditions, &c. may be obtaine:l 
(fee, three guineas, returnable). Tenders to the Resident 
Medical Superintendent by January 18th. 

LEYTON.—The Urban District Council, at their last meet- 
ing, decided to fix three arc lamps in Church Lane, Leyton- 
stone. The annual cost will be £21 each. These will replace 
five electric incandescent lamps costing £4 3s. 6d. each. The 
additional premises recently acquired in connection with the 
electricity undertaking are to be fitted up at a cost, including 
telephones, of £158 and £146. In reference to the de- 
cision of the Council some time ago to convert the arc lamps 
in High Road, Leyton, into flame arc lamps, the Engineer 
was empowered to асері offers of flame arc lamp manufac- 
turers to erect three lamps on trial. The lamps must be 
capable of burning 37 hours with one trimming, to take nine 
amperes, and, if possible, to burn four in series on 150 volts. 

LIMERICK.—The Board of Guardians is considering the 
advisability of erecting a sanatorium for consumptives, which 
will be electrically lighted. 

LONDON: London County Council.—Tenders are invited for 
the supply and delivery of about 500 tons of steel slot rails 
and about 190 tons of conductor rails, required for the recon- 
struction on the underground conduit system of electric: trac- 
tion of certain sections of the Council’s tramways. The rails 
must be of British manufacture. Full particulars, forms of 
tenders, &c., from the Chief Engineer to the Council, Mr. 
Maurice Fitzmaurice (fee £2, returnable), and tenders to the 
Clerk to the Council by January 218. 

Camberwell.—Tenders are invited by the Borough Council 
for electric lamps. among other stores; also the main- 
tenance of private telephones and electric bells. Particulars, 
forms of tender, &ec.. from Mr. William Oxtoby, Borough En- 
gineer, Town Hall, Camberwell, S.E., by specifying sections 
desired. Tenders to the Town Clerk bv January 20th. 

MANCHESTER.—The Corporation Tramways Department 
invite tenders for the following machine tools: car wheel turn- 
ing lathe, self-acting апа screw-cutting lathe, and high-speed 
vertical drilling machine. Particulars from the General Mana- 
ger, 55 Piccadilly. to whom tenders by January 14th. 

MARSEILLES EXHIBITION.—A Paris firin, contractors for 
luminous decorations and art lighting, who are concerned in 
work of this character to be done at the Electrical Exhibition 
at Marseilles next year, are desirous of obtaining novelties of 
all kinds in connection with their industry in the way of lamps, 
lamp stands, conductors, reflectors, decorative shades, &c. They 
will be glad to receive samples, catalogues, or descriptive notices 
from British makers, and to be informed what quantities of the 
goods named makers would be prepared to place gratuitously 
at their disposal during the exhibition in exchange for the 
advertisement which the makers would have from the display 
of their wares. For further particulars manufacturers should 
apply to the Secretary of the British Chamber of Commerce, 
17 Boulevard de la Madeleine, Paris. 

PLYMOUTH.—The Plymouth Corporation is prepared to re- 
ceive tenders for the supply of the undermentioned stores during 
the twelve months ending March 51st, 1909 :—-Arc lamp carbons, 
electricity meters, transformers, cables (paper insulated), lubri- 
cating oils, &c., engine waste, &c. Full particulars from Mr. 
E. G. Okell, Borough Electrical Engineer (fee, ten shillings for 
each specification, returnable), to whom tenders by January 
23rd. 

ROTHERHAM.—The Corporation invite tenders for the 
supply of tramway rails, fish-plates, tie-bars, bolts and nuts, 
and special trackwork, to be delivered in Rotherham. Speci- 
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fications, &с. (fee one guinea, returnable), from the Borough 
Engineer, and tenders to the Town Clerk by January 17th. 

SOUTH AFRICA: Kroonstad.— lenders. will shortly be in- 
vited for generating plant by the municipality. 

VIENNA.—Preparations are being made for the issue of a 
loan of from £10.000.000 to £12.000,000 for the extension of the 
tramways and electric lighting system, in addition to a large 
number of other public works. 


TENDERS RECEIVED AND ACCEPTED 


CARDIFF.— Messrs. Bruce Peebles & Co., Ltd., have received 
from the Cardiff Corporation an order for a 250 kw. Peebles 
La Cour motor converter, this being a duplicate of the unit 
previously ordered. 

DARWEN.--The Electrical Engineer having tested coal re- 
quired for the local electricity works, the ‘Town Council on 
Monday decided to accept the tender of the Clifton & Kearsley 
Coal Co. for а period of six months for the supply of coal to 
these works. 

LEYTON.—The Urban District Council has received the 
following tenders for the supply of cables for extensions to 
mains :—Lahmeyer Electrical Co., Ltd. (accepted), 21.785 10s. ; 
Western Electric Co., £1,872 10s. 3d.; British Insulated and 
Helsby Cables, Ltd., Lancs, £1,904 13s. 4d.; Johnson and 
Philips, £1,909 10s.; Siemens Bros. & Co., Ltd., £1,910 
lis. 6d.; W. T. Henley's Telegraph Works Co., £1,924; St. 
Helens Cable & Rubber Co., £1,947; Callenders Cable & 
Construction Co., Ltd., £1,955 10s. 

The tender of Mountain & Gibson, Ltd., has been accepted 
for the supply of car wheels at £3 17s. 6d. each, wheel tyres 
at £1 17s. 6d., and wheel centres at £2 each, a reduction of Is. 
per tyre being made for 2-in. tyres. 

The following tenders have also been received for the supply 
of 100 public lighting lanterns :—W. Edgar, £2 9s. 5d. per lamp, 
or £246 5s. per hundred; Electrical Co., Ltd., £525 per hundred ; 
W. Lucy & Co., Ltd., £240 16s. per hundred; General Electric 
Co., Ltd., £250 per hundred; Crown Lamp Works, £360 per 
hundred. The tenders were referred to the Electric Lighting 
Committee for consideration. 

LONDON: Sfepney.—Messrs. Bruce Peebles & Co., Ltd., 
have secured, through Messrs. Willans and Robinson, the 
Stepney Borough Council's order for а 200 kw. 6,0C0-volt 50- 
evele three-phase turbo-alternator, to be driven at 500 r.p.m. by 
Messrs. Willans & Robinson’s steam turbine. 

Woolwich, -The Borough Council has. decided. to purchase 
a spare set of links for the chain grates of the boilers 
at Plumstead works from Messrs. Babcock & Wilcox for £27. 
The quotation of the Oliver Arc Lamp Co.. Ltd., for the annual 
supply of 35,000 pairs of ''Oriflame"" аге lamp carbons for 
continuous current supply at £96 5s., and 10,000 pairs for 
alternating current supply. at. £28 10s., has been accepted. 

METROPOLITAN ASYLUMS BOARD.—An agreement has 
been entered into with the Electrical Power Storage Co., Ltd., 
to maintain the storage batterv at Brook Hospital, Woolwich, 
for seven years from September 29th, 1907, at an annual sum 
of £70. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Son, of 5 
Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars net c.i.f. port of arrival, quoted on 
Tuesday night. was £64 10s. to £65 10s. per ton (last week. 
£65 10s. to £64 10s. per ton). 

LIQUIDATIONS, BANKRUPTCIES, &c.—The_ Electric 
Power Development Co., Ltd., is to be wound up voluntarily. 
Claims to Mr. G. R. Bostock, 21 Ironmonger Lane, London, 
E.C., Ьу February 29th. 

A meeting of the Phodene Electrical Co., Ltd., will be held 
at 66 Victoria Street, London, S.W., on February 4th, at 12 noon, 
for the purpose of hearing the liquidator's account of the 
winding up. 

A meeting of Electrical Improvements, Ltd., will be held at 
44 Parliament Street, Nottingham, on February 17th, at 11 a.m., 
to hear the liquidator's account of the winding-up. 

The discharge of Thomas Edward Morgan, electrical engineer, 
3567 Eccleshall Road, Sheffield. has been suspended for two 
years. as from December 5th, 1909. 

THE WILKINSON FEED WATER HEATER.—From the 
commencement of this year the London and district agency for 
the above apparatus has been transferred from Messrs. Hall & 
Co. to Messrs. J. L. Cateaux & Co., of 10 Bush Lane, Cannon 
Street. Е.С. Although these heaters are of recent design, we 
understand that a large and rapidlv increasing business is now 
being done, both at home and abroad. Amongst the recent 
orders received may ће mentioned the following :—Messrs. Pil- 
kington Bros.. St. Helens: The Hucknall Torkard Collieries 
Co.. nr. Nottingham; The Calico Printers’ Association: 
The Associated Portland Cement Co.: Messrs. Posse & 
Partners, Stockton; Messrs. Clarke, Chapman & Co., Messrs. 
Goodwin & Co. (the two latter being repeat orders) ; the electri- 
city works of Blackpool, Blackburn, Londonderry, Bedford, 
Asliton-under-Lyne, and repeat. orders from Luton and Wake- 
В-14 electricity works. 


COMPANIES' MEETINGS AND REPORTS 


BURMAH ELECTRIC TRAMWAYS AND LIGHTING.—The 
report for the vear ended July 5156 last states that the re- 
ceipts have barely covered the expenditure, in spite of the 
fact that the outgoings for current expenses have not appre- 
clably increased. ‘The great exodus of population due to the 
centimuance of the plague is stated to be responsible for a 
decrease in the receipts of about £1,000. Nevertheless, the 
directors think that this is less than might reasonably have 
been expected, and that it indicates the usefulness of the 
undertaking, which may be expected to develop with a return to 
normal conditions. ‘This view is upheld by the fact that since 
August last, when the plague was reported to have ceased, an 
improvement in the receipts has been manifested. ‘The dithculty 
of the coal problem still continues. No coal has yet made its 
appearance in Mandalay, and the company has stil to rely 
upon wood for their heating power, and for this reason it has 
been impossible to effect any reduction in the charges for 
power, which continue abnormally high. In other directions 
some economies have been made. Notwithstanding the un- 
looked for check due to the plague from February, 1906, until 
August, 1907, a very large number of riders, about 50,000 per 
week, continued to use the tramways, so that the report states 
it is evident that the want of expansion was not due to any 
hostility to the tramways, but to circumstances entirely apart. 

At the meeting on Tuesday last week, the report and accounts 
were adopted. 

LONDON SOUTHERN TRAMWAYS.--At an extraordinary 

general meeting on Friday, the secretary was authorised to 
distribute the balance of the funds available to the shareholders 
in connection with the sale of the undertaking to the London 
County Council. Mr. W. M. Murphy presided. The accounts 
showed that, after paying the ерлш holders and the 
creditors, there was a balance remaining of £10,162 for division 
among the shareholders, or £1 2s. 7d. per share. We gave a 
full statement of the position of the company's affairs in our 
isse. for December 19th. 
SOUTH LONDON ELECTRIC SUPPLY CORPORATION. 
At an extraordinary general meeting on Tuesday, the follow- 
ing resolutions, already passed by the shareholders, were con- 
firmed :—'' (1) That by virtue ot the powers contained in the 
Companies. Acts 1867 and 1877 and the company's regulations, 
the conditions contained in the memorandum of association be 
modified by the reduction of the existing nominal capital of the 
company from the sum of £325.000 to the sum of £260,000, 
thus reducing the capital of the company by £65,000, and that 
such reduction be carried into effect by the alteration of the 
65.000 shares of £5 each now forming the capital of the 
company into 65,000 shares of £4 each. (2) ‘That in accordance 
with the above resolution the capital of the company shall 
henceforth stand as follows, namely, the nominal capital of the 
company shall be £260,000, divided into 65.000 shares of £4 
each." During the course of a short discussion it was stated 
that the refuse destructor has been dismantled. 


POCKET-BOOKS, CALENDARS, Etc. 


Copies of a pocket diary for 1908, with a full page for each 
day, in addition to space for memoranda, are being distributed 
by Messrs. Mountain and Gib:on, Ltd., of Bury. А number 
of interesting illustrations of different types of tramway and 
railway trucks of the firm's manufacture are included, together 
with views of complete cars to which these are fitted. 

The Consolidated Accessories Co. send out a card with the 
season's greetings, giving figures showing the increasing sales ot 
their ' Peacock " tramway brake outfits. The design of the card 
includes three black and white drawings, showing the action 
of the brake gear and with a spirited representative of the 
bird from which the apparatus takes its name, perched upon 
the brake handle. This is repeated three times in varying 
sizes, and is decoratively most effective. 

The Western Electric Co. have issued a wall calendar em- 
bellished with illustrations of various forms of telephone 
apparatus, sections of cables, and other articles of their 
manufacture. 


Telegraph Traffic.—The past week has been rather full of 
incidents in the telegraphic world, there being several interrup. 
tions to record. 'l'he Ceuta-Tangier cable was put into working 
order again on the 3rd inst., it having ceased working on 
December 6th last. Trouble has occurred between Rome and 
Constantinople; this land-line route gave out on the Ist inst. 
The “Via Fao” route was interrupted on the 3rd inst., and 
there is also an interruption between Bagdad and Bassorah. The 
cables between Scotland and the Orkney Islands, and Scotland 
and the Shetland Islands, ceased working on the 2nd inst., and, 
as these cables form part of the means of communication with 
Iceland, it now becomes necessary to post messages for the 
Orkney, Shetland. Faroe Isiands. and Tceland, from Scotland 
to ү Orkney Islands. and messages are consequently subject 
to delay. 
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APPOINTMENTS AND PERSONAL NOTES 


Mr. Keats, Acting Electrical Engineer to the Woolwich 
Borough шо has 2 appointed Electrical Engineer at a 
commencing salary of £325 per ising al incre- 
e M LS per annum, rising by annual incre 

The Darwen Electricity Committee decided on Monday to 
five the electrical engineer, Mr. C. Fawcett, an increase of 
salary from £25U to £275 from New Year's Day, 1908, and a 
turther increase to £300 per year from January Ist, 1910. 

Mr. Harry Heys, assistant clerk at the Burnley Electricity 
Works, has been appointed chief clerk at the Mansfield Elec- 
tricity Works. 

The Nelson Electricity Committee has decided that the salary 
cf Mr. Nayler, Assistant Electrical Engineer, be increased from 
498. to 505. per week. | 
Mr. J. D. Caird, of Aberdeen, was on Friday appointed 
l'rattic Superintendent of the Halifax Co.'s Tramways at a 
salary of £250, rising to £350 per annum. - 

The Electricity Committee of the Manchester Corporation 
have recommended that Mr. S. L. Pearce, Chief Electrical Engi- 
neer, be reappointed tor four years, the salary for the first two 
years to be £1,100 per annum, and for the last two years £1,200 
per annum, Mr. Pearce to devote the whole of his time to the 
duties of the position. 

On his transfer to the Newcastle district, Mr. Callaghan, 
Assistant Engineer in the Darlington postal district, has been 
presented with a gold ring and a silver mounted pipe by the 
Darlington telegraph staff. | 
QNO less than 200 applications were made for the post of 
City Electrical Engineer at Carlisle, the salary being £3C0 a 
уеаг, with annual increases of £20 to a maximum of £400. 
The following have been selected to appear before the com- 
mittee :-- Mr. T. S. Allen, Plymouth; Mr. W. W. Alston, West 
Bromwich; Mr. О. Е. Francis, Kirkcaldy; Mr. C. Е. McTomes 
Gravesend; Mr. B. S. Hornby, Bolton; and Mr. С. L. E 
Stewart, Rochdale. At the meeting on Tuesday, Mr. Francis 
was unanimously elected to the appointment. | 

We learn that Mr. F. J. Moffett and Mr. N. D. Rosher, who 
have until recently been engineers on the staff of Messrs. Preece 
& Cardew, have commenced to practice as consulting and in- 
specting engineers at Union Chambers, Temple Row, Birming- 
ham. ‘They intend to devote special attention to the electrical 
equipment of works and factories, and also to the inspection and 
testing of all kinds of engineering plant and material, several of 
the leading London consultants having already appointed them 
as their inspecting engineers in the Midlands and Lancashire: 
Mr. Rosher held the post of resident engineer for the building 
and equipment of Messrs. Siemens’ Dynamo Works, Stafford, 
and, under Messrs. Preece & Cardew, for the electrical equip- 
ment of Н.М. Dockyards at Chatham and Simon's Bay, S. 
Africa. Mr. Moffett has had a long and varied experience of 
Colonial work. 


NEW COMPANIES 


BRITISH ELECTRICS (MOSELEY’S PATENTS).—This 
company was registered on December 31st, 1907, with a capital of 
510.000 in £1 shares, to acquire and turn to account inventions 
relating to the manufacture of electric, magnetic, telegraphic, 
telephonic, and other appliances, and certain patent rights and 
other property referred to in an agreement dated November 
19th, 1907, between W. Moseley and К. de Н. Larpent, and with 
a view thereto to adopt an agreement with the said F. de H. 
Larpent. The subscribers are :—J. J. Ireland, A. С. Hastings, 
A. Klein, C. D. Mogzgridge, R. Н. Peren, Н. E. Luker, J. Н. 
East. No initial public issue. The number of directors is not 
to be less than three nor more than five: the first is W. Moseley 
and others to be appointed by the subscribers. Remuneration, 
£100 each per annum (chairman, £150). and 10 per cent. of the 
profits remaining in any year after 10 per cent. dividend has 
been paid. 

CHECKOGRAM (1908).—This company was registered on 
January 3rd, with a capital of £51,000 in £1 shares, to acquire 
the undertaking of Checkogram, Ltd. (incorporated in 1904), to 
adopt an agreement with the said company and its liquidator, 
and to carry on the business of manufacturers of and dealers in 
mechanical and electrical appliances for delivering, receiving, 
counting, checking, or other operations and mechanical and elec- 
trical indicators, turnstiles, gates, tickets, checks, perforating 
and stamping presses, lamps, alarms, contact makers, boxes, 
frames, cases, fibre, vulcanised fibre, vulcanite and the like, 
electricians, suopliers of electric or other power, engineers, 
ke. The subscribers are:—W. B. Purefov, W. Leon, 
Col. С. W. Cox, Capt. Н. Е. Darell, W. Slark, J. M. Cobban, 
P. Н. Edwards. No initial public issue. The number of direc- 
tors is not to be less than three, nor more than seven; the first 
are W. B. Purefov, W. M. Leon, C. W. Cox, and Cant. Н. F. 
Darell. Qualification, £500 shares or stock. Remuneration, £400 
per annum, and not more than £600 out of the surplus profits 
remaining in any year after providing for reserve fund and for 
20 per cent. on the ordinary shares, dividend. Registered 
office, 150 Oxford Street, W. { 

I. HARRIS & SONS.--This company was registered on De- 


со. 


cember 28th, with a capital of £1.000 in £1 shares, to acquire 
the business of a dealer in talking machines and electrical and 
optical goods carried on by B. Harris at 4 Blue Boar Court, 
Manchester, as 1. Harris & Sons, and to carry on the same and 
the business of manufacturers of and dealers in lubricating 
and other oils, indiarubber, &с. No initial public issue. Table 
"A" applies. ‘The first directors are В. Harris and А. Harris. 
Registered ottice: 4 Blue Boar Court, Manchester. 


MISCELLANEOUS CITY NOTES 


CHILI TELEPHONE CO.— The usual interim dividend for 
the half-year ended September 30th, at the rate of six per cent. 
per annum free of income tax, has been declared. 

CITY OF LONDON ELECTRIC LIGHTING CO.—Warrants 
in payment of the interest on this company’s £4302,C0) 5 per 
cent. and £300,000 44 per cent. second debenture stock for the 
half-year to December 31st, 1907, have been duly posted. 

СТУ OF WELLINGTON ELECTRIC LIGHT & POWER 
As a consequence of the purchase of the undertaking of 
this company by tne municipality, subscriptions are being invited 
at par for tour per cent, debentures to the amount of £147,500 
through the Union Bank of Australia. The list closes on Satur- 
day. Although issued on behalf ot the company, the issue 15 
secured upon ihe city rateable value. 


NEW PUBLICATIONS 


December, 1907. Section A, Physics; 
(London: E. & F. Spon, 


“science Abstracts.” 
Section D, Electrical Engineering. 
Ltd.) 1s. 6d. each. 

"'l'he Mechanical World’? Pocket Diary and Year Book for 
1908. (Manchester: Emmott & Co., Ltd.) 6d. net. 

“The Mechanical World ^ Electrical Pocket Book for 1908. 
(Manchester : Emmott & Co., Ltd.) 6d. 


Large Gas Engines in Germany.— We have received from Mr. 
Leonard Andrews, of The Key Engineering Co. a large framed 
copy of the group that was taken at the works of Messrs. Ehr- 
hardt and Sehmer at Saarbrucken, on the occasion of the visit 
of a party of English engineers to the Continent in October 
last, to inspect some notable installations of large gas engines 
and electrical plant. An accompanying picture represents tne 
largest of the gas engines inspected during the tour. 


—— -- 


New York Traction Companies Receivership.—-The receivers for 
the Metropolitan Street Railway Co. and New York City Rail- 
way Co., who were appointed in August, have applied to the 
United States Circuit Court for instruction regarding the opera- 
tion of the Third Avenue Railway Co., one of the afliliated 
undertakings. In a report to Judge Lacombe, which is given 
in the Street Railway Journal, it is stated that the Third 
Avenue Railroad was leased in April, 1900, to the Metropolitan 
Company for a term of 999 years. The latter corporation was 
thereby obliged to pay a quarterly dividend upon the Third 
Avenue capital stock of 6 per cent. from 1906 to 1910. The 
quarterly dividend due October. 1907, amounting to $239,937, 
was, by order of Judge Lacombe, defaulted. The lease also 
stated that the Third Avenue had executed, or was about to 
execute to the Morton Trust Company, as trustee, a ‘‘first 
consolidated mortgage" to secure payment of bonds amounting 
to $35,000,000, and that the Metropolitan Company guaranteed 
the prompt pavment of interest and principal. There is now 
outstanding $37.560.000 of the bonds referred to, with a semi- 
annual interest at the rate of 4 per cent. and that on January 
lst the sum of $751.2C0 will be due. Having no money to рау 
such interest, the receivers ask the court for instructions, There 
is also outstanding a prior issue of bonds by the Third Avenue. 
amounting to $5.000.000, bearing 5 per cent. interest, which 
comstitutes a prior lien unon the property to the first con- 
solidated mortgage, the petition says. At present the oneration 
of the Third Avenue Railroad costs about $1,300,000 more 
than its receipts from all sources. Further, the receivers think 
there is no reason to expect an increase in the gross earnings 
sufficient to offset the increase in operating expenses which 
may reasonably be anticinated owing to the tendency toward 
higher prices for material and labour. Figures are also given 
showing a decrease in the gross earnings between 1896 and 
1907 from $2.628.628 to $2,098.705. This result is mainly attri- 
buted to fraudulent use of the system of transfers, which is 
regarded as inevitable in the present state of the law on this 
point. With the operation of the Third Avenue Railroad as а 
separate svstem. the receivers helieve that the earnings would 
show a substantial gain. At present, however, the receivers are 
absolutely without means to рау rent and interest, the large 
pronortion of which has not been paid since 1900, and amounts 
to $330.000 ner annum. As the result of the working of the 
line since the date of the avpointment of the receivers unti! 
Novemher 30th. 1907. there is a cash balance of $257,188, but 
this would harely suffice to meet the indispensable requirements 
for December, esvecially in view of the fact that with the 
advance of the winter months the daily earnings show material 
diminution. 
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SUMMARY 


Tur trial of the signalman, for manslaughter, 
in connection with the accident on the Metropolitan 
Hailway at West Hampstead station last October, took 
place on Friday. The prisoner was acquitted. (Page 
70.) 

THE cruiser Kleber, stationed at Casa Blanea, has 
succeeded in transmitting wireless telegraph messages 
to the Paris Eiffel Tower, a distance of 1,200 miles. 
(Page 71.) 

Reviews of the following books appear in this 
issue : —'' The Patents and Designs Act, 1907,” by J. 
Roberts and Н. Fletcher Moulton; '''The Mechanical 
World Pocket Diary and Year-book,’’ ‘‘ The Mechanical 
World Electrical Pocket Book,” Fowler's ‘‘ Mechanical 
Engineers’ Pocket Book,” '' The Science Year-Book.’’ 
(Page 71.) 

A CORRESPONDENT makes some inquiries relating to 
the use of Osram lamps for street lighting. (Page 72.) 

A Paper by Mr. J. Е. C. NELL, read before the 
Institution of Ilectrical Engineers last week, reviewed 
the whole question of the cost of electric power supply. 
The first part of the Paper gave results of a large 
number of independent plants, and ineluded many 
usetul tables and data, some of which shcwed that in 
many cases it would be useless to attempt to supply 
from a central station at as low a price as the works 
could reach with their own generating plant. d 
discussion was directed, however, to the latter part, 1 
which a formidable array of figures were marshalled in 
support of the contention that a large number of elec- 
tricity works were charging a lower price for electric 
power supply than that ‘at which it could be generated 
and distributed, when due account was taken of the 
eapital charges. Пе concluded with the recommenda- 
tion that the expenditure on extensions to many 
smaller electricity works should be stopped, and that 
power should be supplied. from large central stations 
owned either by power companies, county councils, or 
jointly by municipal authorities. In the course 
of the Paper, the author expressed himself strongly in 
favour of supply of alternating current to works, and 
emphasised the saving in having statie transformer 
sub-stations instead of A.C.:D.C. sub-stations, and in 
this he was strongly supperted by Mr. J. Riper, who 
opened the discussion, and expressed himself generally 
in accordance with the author's views on cther points 
also. Mr. A. M. TAYLOR complained that no account 
was taken of the cost of distributicn from the sub- 
stations, and that consequently the Paper was not 
applicable to the ease of the small power user. Mr. 
A. Н. SraAnROOK criticised several figures in the Paper, 
more particularly those relating to the capital cost of 
sub-stations and the cost of transforming the energy in 
them. beth of whieh, he considered, were ovoer-esti- 
mated. Mr. J. H. JECKELL also characterised as too 


68 ELECTRICAL ENGINEERING 


JAN. 16, 1908. 


high the cost given for transformer sub-stations, and 
he did not think it correct to debit the power consuiner 
with the capital costs of the lighting station. Mr. W. H. 
PaATCHELL added some useful information with regard 
to the power consumption of private plants, and incl- 
dentally pointed out that much capital in mains would 
be saved when the use of metallic filament lamps would 
render it no longer necessary to regulate the pressure 
for lighting within the present close Board of Trade 
limits. The discussion was adjourned, and will be 
continued to-night in the meeting hall of the Institu- 
tion of Mechanical Engineers. At the Dublin Local 
Section the Paper was also discussed. Mr. TOMLINSON 
gave the estimated costs in the case of & peat utilisa- 
tion scheme he was engaged upon; Mr. HuppLE, Mr. 
KETTLE, and Mr. Snearpown criticised Mr. Snell's 
figures, and, together with Mr. Tomlinson, asked for 
further information as to the precise process by which 
he obtained them. (Page 78.) 


A NEW petrol-electric omnibus has been put into 
service in Londcn by Messrs. T. Tilling & Co., Ltd., 
and a trial trip was made from London to Dartford to 
the works of the makers, Messrs. J. & E. Hall & Co., 
last Thursday. The electrical equipmeht is on the 
Stevens’ system. A  30-h.p. “ Hallford’’ engine 
drives an interpolar dynamo, which supplies current 
to two motors, one of which drives each baek wheel 
through worm gearing. A controller enables the motors 
to be connected in series or parallel. No series resist- 
ances are used, but the field of the generator can be 
varied. (Page 83.) 


A DEMONSTRATION of the action of the Warner non- 
parallel axle tramcar truck was given on Friday last at 


the West Ham Corporation Tramway Depot. (Page 
88.) 


AT the meeting of the Institution of Electrical 
Engineers on Thursday, it was announced that the 
Council had unanimously elected Col. К. E. B. Cromp- 
TON (а Past President) as President for the remainder 
of the session. Col. Crompton took the chair after this 
announcement by Mr. C. P. Sparks, the senior Vice- 
President, and in & short speech referred to the great 
loss which not only the institution, but the whole of the 
electrical industry, had sustained in the death of LORD 
KELvIN. He thanked the institution for electing him 
to fill the gap, and said he would do his best to make 
the session a success, although he was an old man and 
not so vigorous as he had been. (Puge 89.) 


AN electrically propelled fire escape of large size, 
with & telescopie ladder extending to about 90 ft., has 
recently been put into service at Liverpool. Two 
motors driving the front wheels are emplcyed, and 
the battery is mounted directly over the fore carriage. 
Electrical power is used for erecting the ladder. (Page 
80.) 

Mr. Н. HENpEnsowN, in his Paper read before the 
Newcastle Local Section of the Institution of Electrical 
Engineers last Monday, deser'bed the equipment of the 
North-Eastern Railway Co.'s new goods warehouse at 
New Bridge Street, Newcastle, which utilises to the 
full the advantages obtainable. especialiv in the way 
of compactness of arrangement, by the use of elev- 
trically driven apparatus, and described some interest- 
ing forms of overhead revolving Jib and other cranes, 
eapstans, and wagon heists. A number of speakers 
took part in the diseussion., and a good deal cf interest 
was shown, especially in the design of the eapstan gear. 
(Page 01.) 

Mr. G. W. WORRALL read a paper on Tuesday last, at 
the Manchester Local Section of the Institution ot 
Bleetricnl Engineers, on macnetie oseillations in alter- 
nators, in whieh an account was given of the con- 
tinnation of a series of experiments deseribed in a 
previcus Paper. X distinction was made between mag- 
netic oscillations due to a pulsation in the magnitude 


of the flux and '' to and fro’’ movements of the flux, 
and the conditions under which each in a maximum 
were investigated. Several oscillograms showing 
ripples in the P.D. wave, due to these causes, were 
shown. (Page 95.) 


Mr. S. W. Baynes, the Electrical Engineer to the 
Borough of St. Pancras, has reported to his Council, 
advising opposition to the London Electric Power 
Bills, especially on the ground that the passing ot 
either of the Bills would put the companies in a 
position to supply power in the St. Pancras аген. 
(Page 98.) { 

On Wednesday night of last week a Paper оп Elec- 
trical Measuring Instruments, and Some of their 
Weaknesses,” was read before the Association of En- 
gineers-in-Charge, by Mr. K. Еросомве, in which the 
author pointed out that purchasers often did not state 
the most suitable range, when ordering instruments. 
He also then dealt with instruments with hold-back 
springs and a false zero, and remarked that in the 
testing of glow lamps, it was a waste of time to 
measure input correctly to 1 per cent. when determina- 
tions of candle-power cannot be relied on to about 5 per 
cent. The moving coil pattern of instrument was re- 
commended for continuous currents, and the moving 
iron type for alternating currents. А list was given of 
the accuracies that could be legitimately demanded in 
the case of various types of switchboard instruments. 
(Page 99.) 

UxprEn ‘‘ Electrical Science, British and American, — 
appear notes сп a platinum thermometer for measuring 
gas-engine temperatures, and on certain properties ol 
selenium. In the Papers abstracted in the Continental 
section, Kurz discusses the effect of radioactive matter 
in the atmosphere upon measuring instruments; 
BLONDIN summarises the present state of the question 
of nitrogen fixation; and Спломат describes a process 
for the electrical reduction of indigo. (Page 100.) 

» 


Охрек ^'' Electrochemistry " reference is made to 
methods of electro-plating for obtaining firm and ad- 
herent deposits, also special methods in connection 
with nickel, brass, gold and silver. Experiments with 
the electrolysis of lead sulphide and a fused lead elec- 
trolvte are described, the current efficiency, however, 
hardly seems sufficiently high for the process to be a 
success. (l'age 101.) 

AMONG the specifications published by the Patent 
Office on Thursday last is cne by the Burrisu THOMSON- 
Houston Co. & DaALToN, relating to improvements in 
the method of control of the electrodes of are. lamps 
of the converging carbon, or the parallel electrode 
type. Another specification by Кахро relates to the 
control of electric motors, or a number of motors, by a 
specially arranged resistance. C. G. Моввѕ and C. G. 
NonBBS, Jun., have patented a radiator in which the 
water is boiled by the use of electric iron coil resist- 
ances, in the water echamber. Messrs. HookuaM. & 
SPRAGUE have an improved method of regulating the 
train wheels for electricity meters, which ensures cor- 
reetness of reading of the dials. A patent by POULSEN 
covers a system of receiving wireless signals. The 
ATELIERS- THOMSON- Houston have improvements in the 
commutation of dynamo electric machines. Among 
the patents which expire during the current week are 
two of electrical interest, one by THWAITES & CAWLEY 
relates to à system of electric baulage for use on eanals 
and other waterways, ard which expires on January 
18th: the other by G. H. WirrriNGnaM relates to ап 
automatie deviee for removing resistance when starting 
motors, and replacing when the current is shut «ff the 
motor. (Page 102.) 

Тнк Adelaide Electric Supply Co. are to supply the 
power for the working of the municipal tramways. The 
Bournemouth Corporation have appealed at the 
Quarter Sessions against the assessment of the pcor 
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rate on their trainways system in Poole; the Recorder 
disinissed the appeal with costs. Brentford Council are 
not to oppose the Bill for running electric cars across 
the bridge. At Burton-on-Trent, the advantages of 
supplving power on the restricted hours principle has 
been shown in the electricity accounts, as many more 
units have been sold, although the peak load has prac- 
tically remained staticnary. The Camberwell Borough 
Council have sent a deputation to the Board of Trade 
complaining that the County of London Electric Supply 
Co. did not produce accounts showing the true position 
with regard to the Camberwell portion of the under- 
taking. lüàverpool has constituted a record for the 
trathe receipts of its electric trammways. The Hackney 
Berough Council are inviting tenders for the loan of 
£34,260, of which, £31,815 is required for electricity 
purposes. At Melbourne, by a fire at the post office 
stores, the department has lost £20,000 in copper wire 
and telephone apparatus. The Board of Trade have 
allowed overhead mains to be used in Merthyr for street 
lighting purposes. A town meeting of ratepayers of 
Morecambe have decided against purchasing the tram- 
wavs in the town, and a poll will also be taken in 
Belfast with regard to the Bill for purchasing the Cave- 
hill and Whitewell tramway systern, to which there is 
much opposition. (Pages 103 to 105.) 

TENDERS are invited by the Australian Postmaster- 
General's Department for a considerable quantity of 
telephone material, and also for wireless telegraph ap- 
paratus. The Cardiff Corporation requires a 500 kw. 
motor-generator, the Wimbledcn Corporation a 1,000 
kw. turbo-alternator, and the Yarmouth Corporation a 
400 kw. continuous current traction generator. The 
East Ham tramways manager is to obtain quotations 
for top covers to five tramcars, and the London County 
Council invite tenders for the roadwork in connection 
with the reconstruction of the Caledonian Road and 
Seven Sisters Road horse tramways. New telegraph 
lines are to be constructed in Spain, and further ex- 
tensions to electrical works are to be carried out in 
South Africa. Mr. О. Е. Francis, of Kirkcaldy, who 
had been appointed electrical engineer to the Carlisle 
Corporation, has decided not to accept the appointment 
in view of an offer from the Kirkcaldy Corporation. 
The Carlisle appointment is to be offered to Mr. Allen, 
of Plymouth, who was second on the list of selected 
candidates. A cireular has been issued to the share- 
holders of the British Westinghouse Electric and Manu- 
facturing Co. dealing with the financial position. It is 
stated that the eleven months of 1907 to November 
show a trading profit of £76,000, and & net profit of 
£17,780, after meeting interest on loans and debenture 
interest. (Pages 105 to 108.) 


Іт is to-day almost a truism that the chief engineer 
and the successful consulting engineer must be able 
to view every problem, not only from the engineering, 
but also from the commercial aspect; yet there are 
constant examples of mistakes—sometimes of a serious 
nature—due to insufficient importance being attached 
to one or other of these two points of view. Mr. 
J. Е. С. SxELL's Paper, read at the Institution of Elec- 
trical Engineers last, Thursday, is a veritable lesson in 
modern-day commercial electrical engineering. It 
deals with matters of a purely technical character, and 
attaches to each its due importance as an item in a 
revenue-earning undertaking. The folly of taking for 
cranted that economies are necessarily effected in а 
manufacturing works by the substitution of power from 
the mains for independent generating plant, is made as 
apparent as the necessity for centralisation in general 
power supply, and the impossibility of approaching the 
most economical results with а multiplicity of small 


public generating stations. Mr. Snell’s arguments are 
based on sound and logical reasoning, but, while agree- 
ing with the majority of his conclusions, we feel bound 
to express the opinion that in one respect his deduc- 
tions need correction. He gives a timely word of warn- 
ing against the tendency of reducing to too low a point 
the prices charged by electricity works for power supply, 
but he forgets that if the prices charged by existing 
electricity works were consistently worked out on the 
basis he gives as correct, the growth of the power 
load would be so slow a process that the modification 
of existing generating stations to the most economical 
working conditions would, in some cases, be indefinitely 
deferred. If an electricity works manager had only to 
look forward to, say, a 10 per cent. increase in his out- 
put, there is no doubt that, in many of the cases in 
which Mr. Snell's ‘‘ correct” charges for power are 
higher than the actual tariff, the result of the power 
load increasing more rapidly than the lighting load 
would mean a decrease in the percentage profit of the 
undertaking. But those who are responsible for the 
management of the undertaking must look further for- 
ward than this. As Mr. Snell himself points out, a 
works designed to furnish power on a large scale can 
supply at much lower prices than those which he char- 
acterises as too low. Where, therefore, there is a 
clear prospect of acquiring a load of such a nature as 
to enable this ideal to be attained, and to justify the 
equipment of the works being mcdified to supply the 
increased demand on the most economical basis, n 


would be wrong policy to keep prices up to a value that 


would be an effectual bar to the desired result. То this 


extent. Mr. Snell's conclusions are at fault. 
BRE ERR 

Tue snowstorm last week was not heavy, but unfor- 
tunately the air at the time was at that particular tem- 
perature which causes the snow to cling to the wires, 
and to weight them to such an extent as to pull them 
down, and a large number of interrupted circuits was 
the result. The south of England was the chief suf- 
ferer; many telegraph and trunk telephone wires were 
interrupted, and the Kent district of the Metropolitan 
telephone area was also so badly affected that many of 
the subscribers’ lines have not yet been restored. 
Another serious result was that several overhead fire- 
alarm wires in the metropolis were pulled down, and a 
number of false calls were received by the Fire Brigade, 
who turned out several times to no purpose. This last- 
mentioned inconvenience, however, is difficult to ex- 
plain, for every modern and properly constructed fire- 
alarm system should be so arranged that the signal 
representing a fire call and that due to earthed wires 
are perfectly distinguishable. The case is one calling 
for investigation. As to the telegraph and trunk tele- 
phone lines, the delay in traffic that was caused will 
doubtless result in a resumption of the campaign for 
additional underground lines, in which the various 
Chambers of Commerce are usually particularly active. 
Now that the use of distributed inductance has been 
proved an effective means of neutralising the effect of 
capacity on long distance lines, and of rendering pos- 
sible the use of a smaller conductor than would other- 
wise have been necessary, we trust that there will soon 
be a great extension of underground main telegraph and 
telephone lines. The extra first cost of these has, of 
course, still to be taken into account, as the large 
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majority of new lines can sur ply be added on existing 
poles. On the other hand. there should be a substan- 
tial saving in maintenance with underground lines, and 
they need not always be laid in quite such an expensive 
manner as the present underground trunk cables. The 
method now employed is so perfectly reliable that, of 
course, there must be some disinchnation to modify it, 
but still it is quite probable that a less costly and equally 
efficient system could now be evolved, with the experi- 
ence which the Post Office engineers must now possess. 
ае S 

THE story of the collisicn at West Hampstead station 
of the Metropolitan Railway last October, which was 
told by those concerned in the werking of the trains at the 
inquest, at the Board of Trade inquiry, and again before 
а police magistrate, was once more repeated in the 
Central Criminal Ccurt on Friday, when the signalman 
at West Hampstead was on his trial for manslaughter. 
Although the question of whether the unfortunate man 
actually tampered with the release box cf the signalling 
instruments was never-satisfactorily settled, it was ad- 
mitted on both sides that the death of the three men 
in the train was due to the signalman’s negligence, and 
that he had broken rules which, if kept, would have 
prevented the catastrophe; and even the prisoner's 
counsel virtually admitted that the man had told a 
lying story in the witness box. The '' seventeen move- 
ments "' which, it was said by his counsel, the prisoner 
had to perform “ between each train," were given an 
exaggerated importance. It was not possible by per- 
fonning one of these seventeen '' movements °’ incor- 
rectly to cause any more serious result than thé 
stopping of a train, and such а mistake could not have 
caused the disaster. The fine point to be settled by 
the jury was whether the negligence could be deseribed 
as '' gross and culpable,” and the result was that they 
gave the man the benefit of some doubt which appears 
to have arisen in their minds. They were dcubtless 
considerably influenced in their decision by the judge, 
who almost directed them to return a verdict of not 
guilty; in doing so he was assuming а grave respon- 
sibility, for the fact that the signalman will not have to 
take the full consequences of his serious negligence 
cannot but have a bad moral effect on others in whose 
hands the safety of the travelling publie may rest. The 
verdict comes as a strange contrast to a sentence 
passed by the same judge, in a case heard the previous 
day. He impcsed a heavy sentence of imprisonment 
on а motor-car driver who had been unsuccessful in 
avoiding an old woman wandering about in the public 
road. 


———— — — 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, JANUARY 16ra. 
Royal Society. 

4.50 p.m. Meeting at Burlington House, Piccadilly. 
Among the Papers down for reading are the follow- 
ing :—(1) ‘“‘Alterrate Current Measurement," Бу 
Dr. W. E. Sumpner, communicated by Prof. John 
Perry, F.R.5.; (2) “The Conversion of Diamond into 
Coke in High Vacuum by Cathode Rays,” by Hon. 
C. A. Parsons, F.R.S., апа A. A. Campbell Swinton; 
(3) "Prelininary Note on Certain. Phenomena of the 
Electric. Dis-harge through Rarefied Nitrogen," by Dr. 
(х. J. Burch, F.R.S, J. E. Marsh, F.R.S., and 
R. de J. Е. Struthers 

Union Electric Co. 


7 p.m. Staff dinner at the Cafe Royal, Regent Street, 
London. 
Rugby Engineering Society. 
8 p.m. Ordinary meeting. Paper to be read :—* Һе 


by А. W. 5. Graeme. 


British Locomotive,” 


Institution of Electrical Engineers. 

8 p.m. Extra meeting at the Institution of Mechanical 
Engineers, Storey's Gate. St. James's Park, S.W. The 
discussion upon Mr. J. F. C. Snell's Paper, ‘‘ Cost of 
Electrical Power for Industrial Purposes," will be con- 
tinued. 

FRIDAY, JANUARY 171H. 
Royal Lustitution, 

9 pm Evening Discowse by Prof. T. Е. Thorpe, F.R.S., 
on ‘The Centenary of Davy's Discovery of the Metals 
of the Alkalis.” 


SATURDAY, JANUARY 181н. 


Lustitution of Electrical Engineers: Students! Section. 

10 a.m. Visit to the works of Messrs. Elliott Bros. & Co., 
Lewisham. э 

Royal Institution, 

о p.m. Afternoon Lecture. IL, on "The Electrification of 

Railways,” by Prof. Gisbert Kapp. 
THURSDAY, JANUARY 23RD. 
Institution of Electrical Engineers: Leeds Local Nection. 


7.15 p.m. Meeting at the University, Leeds. Paper to be 
read :——" Notes on the Development ot Turbo- 
alternators, by Dr. Pohl. 


Institution of Electrical Engineers. 

8 p.m. Meeting at the Institution of Civil Engineers, 
£9 Great George Street, London, 5.W. taper to be 
read :—-"Standard Performances of Electrical Machi- 
nervy.” by htudelph Goldschimat. 

FRIDAY, JANUARY 241н. 
Physical Society. 
Ordinary meeting. 
JANUARY 2ән. 
ftvyal Inst:tutton. 


Afternoon Lecture 11., on ''The Electrification of 
Dy arot. asbert Napp. 


5 p.m. 
SATURDAY, 


о p.m. 
Kail ways, 


THE WEST HAMPSTEAD ACCIDENT 


"POCHE trial of Wilham John Hollis, signalman on the Metro- 
l politan atailway, lor mansiaugnier oi tne three men who 
lust their lives owing to the collision between two electric 
trains at West Hampstead on the morning of October 261һ last, 
came on àv the Central Criminal Court on Friday beiore Mr. 
Justice Bigham. 

Mr. В. D. Muir, tor the Public Prosecutor, with whom was 
Mr. Arthur Gill, opened the case and submitted that there bad 
been a wholesale neglect ot rules on the part ot the prisoner, 
and that it these rules had been obeyed the accident would not 
have happened. ‘The prisoner had attempted to account tor his 
negligence by declarmy that a certain electrical instrument had 


tailed to work, but there were inconsistencies in his attempts. 


to substantiate the statement, and the prosecution alleged that 
there were three distinct untruths in his account ot how the 
accident had taken place. Counsel then detailed the circum- 
stances of the accident, which were fully reported in ELECIRICAL 
ENGINEERING, Vol. il., pages 6/2 and 685, pointing out parti- 
cularly how tolls, according to his own account, had thought 
he had heard the train in question pass in the fog, and had 
"offered '' it to Boggis, the signalman at Kilburn, who had 
accepted it, whereas Boggis had sworn that it had never been 
oftered to him, The incorrect method of entering the times of the 
trainsin the book was also mentioned. Evidence was Шеп called, 
and E. Boggis, signalman at Kilburn, deposed as to not having 
been offered the Willesden Green train of Hollis. J. Spittle, 
driver of the Willesden train, said that the starting signal 
had not been lowered until after the collision; and Benjamin 
Smith, driver of the oncoming train, gave his account of what 
had occurred. Edward Lyon, chief traffic inspector, and Wil- 
liam Fitch, station foreman at West Hampstead, also gave 
evidence; and William Shepherd, the signalinan who relieved 
Hollis after the accident, said that although the prisoner had 
told him that the disc instrument had broken down, it had 
worked quite well when he had tested it. Edward Phillips, 
engineer to the Metropolitan Railway, also said that there was 
nothing in the instrument to account for any failure; he con- 
sidered that the release box must have been used. Ніз theory 
was that Hollis had forgotten the train, and thought he had 
started it off, because the dise still indicated. "train. on 
line," He thought that he must have pulled back the lever 
prematurely. Then by some means he got to the release box 
aud released the instrument. In reply to the Judge, witness 
said that in his opinion the negligence lay in not ascertaining 
whether the line was clear by personal observation. 

The prisoner gave evidence on his behalt. Не said that he 
had accepted the Willesden Green train, and it came into the 
station. He then offered it to Boggis, by whom it was accepted. 
He pulled off the starting signal, and immediately the disc 
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showed line clear. He then accented the? Neasden train from 
Finchley Road. Witness. dened having in any way tampered 
with the release box. Mr. Jenkins, for the defence, in address- 
ing the jury, said that the fact the prisoner was lying did not 
prove the case against him. Having regard to the numerous 
duties he had to perform, a sigralman might well make а nus- 
take. He had three or four discs to look after, and no less 
than seventeen movements to perform between each train. 
Mr. Justice Bigham, in summing up, said that what the 
jury hed to determine was whether the deaths of these people 
were due to the gross and culpable negligence of the detendant. 
His own opinion was that Hellis was careless, that he ought to 
have known, and it he had taken proper precautions he would 
have known that the Willesden train was in the station at the 
time he permitted the Neasden train to come into the station, 
and that the story he had told that day was a story of made-up 
excuses. Nevertheless, the best of us made mistakes and were 
negligent at times, but an occasional act of negligence, even 
though it resulted in death, ought not to bring upon a man 
the terrible consequences of a conviction for manslaughter. 
The tury found the prisoner not guilty. and he was dis: harged. 


Institution Glasgow Local Section.—' The annual smoking con- 
cert takes place on Saturday, February 1st. Tickets (1s. each) 
сап be obtained. from the hon. local secretary, Mr. J. К. 
Savers, 157 West George Street, Glasgow. 

Paris-Morocco Wireless Telegraphy.— Wireless telegraphy has 
heen established between Casa Blanca and Paris. On January 
12th. at midnight. a telegram was received for the first time at 
the Eiffel Tower from Casa Blanca. The telegram was sent from 
the armoured cruiser Aleber, and announced the arrival of the 
vessel and the landing of the engineers. Henceforth there will 


he direct communication between Casa Blanca and Paris. The. 


distance between the two places in a straight line is 1,900 kilo- 
metres, or 1,200 miles. 


The Ciasgow Tramway Accident.—-Colonel Yorke, of the Board 
o! Trade, held ап inquiry at Glasgow, on ‘Tuesday, into the 
cause of the runaway {ташса accident which took place on 
January Srd, and which has resulted in the death of two 
persons and serious injuries to twelve other people. It was 
:tated that the cars were inspected carefully every third 
тим and that this particular car was inspected on January Ist, 
end was found to be in perfect order. The conductor of the 
car sald that he and the deceased driver took over the car at 
5 рта. on the afternoon of the accident, and had done three 
journeys previous to the car running away. and everything 
wes m order. When they were about to commence the down- 
hill tourney. they found the reversing handle would not come 
off. A timekeeper. another driver, and а motor inspector all 
tried it, but it remained fast. At the top of the steep hill in 
Hill *treet. the car was under control, but a moment or two 
later the driver lost control. The conductor did not apply 
the hand brake, as he thought it might prevent the working of 
the magnetic brake, and he was not supposed to apply the 
brakes without instructions from his driver. He applied the 
brakes at Glasgow Cross, and managed to stop the сат. It was 
afterwards demonstrated that the car was under complete 
braking control except for the reversing handle, and there was 
nothing in the condition of the car to account for the accident. 
Tne inquiry was closed, and Colonel Yorke will issue his report 
in due course. 

Claim Against the London United Tramways, Ltd.-—In the 
Kings Bench Division on Monday, Mr. Justice Jelf delivered 
considered judgment in the case of Zick v. the London United 
Tramways Co., Ltd. This was an action by the plaintiff, a 
furniture dealer, of 84 Merton High Street, Wimbledon, for 
damages for trespass. Оп behalf of the Tramway Company it 
was inaintained that they were authorised under an Act of 
Parlament to acquire the forecourt of the plaintiff's premises 
for the widening of the roadway. On May 25th, 1905, they 
served notice upon the mortzagees, who were in possession of the 
forecourt, for the purpose of their interest. On the date the 
plaintiff was not the occupier, and had no interest in the 
premises, but notwithstanding the service of this notice, the 
mortgagees purported to grant an interest to the plaintiff by 
means of an agreement. of tenancy. Plaintiff contended that the 
defendants were liable to him for damages for trespass, and that 
he was entitled, under the Lands Clauses Act, to compensation 
for the compulsory taking of the forecourt as regarded his interest 
in the premises down to March 14th, 1903; and, on the other 
hand, the detendants submitted that after the date of the service 
of the notice to treat for the purchase of the forecourt the 
landlord could not create anv fresh tenancy, and that the original 
tenancy had been surrendered by the operation of the law on 
the ground of the new tenancy. On the date of the alleged 
trespass, therefore, the plaintiff had no interest. The plain- 
tiff did not hold under the original tenancv.. and this new 
tenancy was invalid against the defendants. His Lordship held 
that the plaintiff had а prima farie title, and that the de- 
fendants had failed to displace it. He therefore gave judg- 
ment for the plaintiff for 40s. damages and costs, and declared 
that he was entitled to benefit under the Lands Clauses Act 
for his interest for the period ending March 14th, 1908. 


. REVIEWS OF BOOKS 


The Patents and Designs Act, 1907. Dy James 


Roberts and H. Fletcher Moulton. 128 pp. 
91 in. by 6 in. (London: Butterworth & Co.). 
15. 


Ir is often said that an Act of Parliament can never 
be rightly interpreted until a few actions under its 
provisions have been decided in the law courts, and 
until one or two important cases at least have been 
the subject of appeal to the House of Lords. In the 
interval that must of necessity precede this complete 
interpretation, such books as the one under review are 
of extreme utility. Generally speaking, the Patents 
Act of 1907, which came into force on January Ist, 
1908, is clearly drafted, but the authors of the present 
treatise point out some pitfalls by which the unwary 
may be entrapped, and some short clauses which it is 
of considerable importance not to overlook. Among 
these may be mentioned No. 88, which provides that 
although a patentee can always obtain an injunction 
against an infringer of his patent, he is not entitled to 
recover damages from any defendant who proves that 
he was not aware, and had not reasonable means of 
making himself aware of the existence of the patent. 
The remainder of this clause may be taken to imply 
that marking the patented article with the word 
patented or patent, together with the number and 
date of the patent, is suthcient notice to апу potential 
‘innocent "' infringer; but the authors are not quite 
satisfied that this is the proper construction to be placed 
upon it. Moreover, this marking will obviously not 
enable the patentee to obtain damages for infringement 
which takes place before he has himself started the 
manufaeture of the artiele in question, aud it will thus 
be to his advantage to publish a notice anncuncing his 
invention in his technical journal, as the printed speci- 
fication obtainable at the Patent Office will not neces- 
sarily be seen by all who are at work in the same direc- 
tion. Fortunately, as the authors point cut, the onus 
of proving absence of ''reasonable means °’ of know- 
ledge will rest with the defendant, who can be cross- 
examined if the case comes before the ecurt. 

On the question of eompulsory licenees, the authors 
point out that the provisions for these in the Act of 
1902 proved to be practically a `` dead letter." They 
do not commit themselves to any definite opinions as 
to whether the new Act will be more workable in this 
respect. Their comment on the section which provides 
for the revocation of a patent worked exclusively out- 
side the United Kingdom is also guarded, but the mean- 
ing of the section is clearly explained, and. in the 
ncte to it, the interesting fact is stated that, out of 
11,700 patents issued in 1906, 6,500 were granted to 
foreigners. 

Those who are entering into agreements for the sale 
of patents or issue of licences should read the note in 
this book to Section 38, the section which makes it 
unlawful to make certain restrictions a condition of the 
sale or licence. It is pointed out that an extremely 
broad interpretation could be placed upon this, and, as 
it is an entirely new clause, particular attention should 
be directed to it. 


We have said enough to show that Messrs. Roberts 
and Fletcher Moulton's book will be of great assist- 
anee to all who have to do with matters concerning 
patents. The book was published before the end of 
last year, and before the issue of the Patent Office 
rules under the new Act, and thus it happens, unfor- 
tunately, that the forms which the patentee and others 
have to make use of are all referred to by their old 
reference letters. This can, however, easily be cor- 
rected in the second edition of the work, which will 
dcubtless soon become necessary. 
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* The Mechanical World" Pocket Diary and Year Book for 
1908. 295 pp. 6} ins. by 4 ins. 60 illustrations. (Man- 
chester: Emmott & Co.) 6d. 


OwiNG to the introduction this year of a separate pocket-book 
dealing with electrical matters, it has been possible to omit 
the notes on electrical transmission of power, which formed a 
feature of previous editions of 7ле Mechanical World Pocket 
Diary. and therefore to find room for a certain amount of fresh 
matter. This has enabled new sections to be added dealing with 
condensing plant, superheating, and friction clutches, while the 
information relating to reverberatory and reheating furnaces has 
been rewritten and extended. A few new tables have also been 
added. About half of the 130 pages of engineering informa- 
tion is devoted to matters connected with steam and steam 
engines, and the remainder, after short sections on gas and oil 
engines, relates to strength of materials, gearing, and other 
matters of general interest to engineers. Altogether the book, 
which for its size contains a good deal of useful matter, is an 
excellent sixpenny worth. 

————— o ————— 


The Mechanical World Electrical Pocket Book for 1908. 176 pp. 
4 in. by 4 in. 50 illustrations. (Manchester: Emmott & 
Co.) 6d. 


THis new addition to the many portable storehouses of infor- 
mation 15 a companion volume to the *' Mechanical World 
Pocket Diary and Year Book," and is arranged in similar form, 
with engineering information at the earlier part of the book, 
while the latter portion forms a diary. The purely electrical 
section is mainly of a practical nature, and, on the whole, the 
proportion between the tabular, the obvious, and the descriptive 
has been well maintained, and the compilation being a new 
one does not suffer as many do from lack of courage on the 
part of the reviser as regards replacing the historical by the 
up to date. After the preliminary dealing with C.G.S. units, 
grouping of battery cells, the dynamo and motor are rapidly in- 
troduced, and a section deals with alternating currents in а 
brief way. Matter of a more practical nature follows, includ- 
ing a useful] table of the approximate horse-power required to 
drive various classes of machinery, and hints on the manage- 
ment of dynamos and motors, with table of dynamo and motor 
defects and remedies; sections on wiring and instruments fol- 
low. Among the pages on electric lamps and hyhting, various 
typical forms of arc lamp are described. Short sections deal 
with electric welding, electric cranes, and electric. pumping. 
Following the electrical section are some notes of motive power 
and gearing, and some genera] tables. 

———————— 


Fowler’s Mechanical Engineers’ Pocket 
edition. 675 pp. 6j by 54 in. (Manchester: Scientific 
Publishing Co.). Cloth 1s. 6d., leather 2s. 6d. 

IN the latest edition of this popular annual for engineers, both 
general and electrical, -the contents have been thoroughly re- 
vised, and it has been found necessary to leave out a good deal 
of matter connected with machine tools and processes, and 
buildings and materials, to make room for a much more exten- 
sive and comprehensive section on steam boilers and engines. А 
new section on pumps and pumping machinery has also been 
added. Тһе volume exceeds previous editions by over 100 
pages. The new section dealing with steam turbines forms a 
complete classification of all the principal types now in use, and 
& general description is given of the peculiarities of construc- 
tion, the different effects of the vacuum, superheat, of initial 
steam pressure, and effects of load. This section will be of in- 
terest to engineers in charge of large lighting plants, where these 
types of plant have been installed. In addition to its utility as a 
general book of reference it is invaluable, treating, as 1 does, on 
almost every kind and detail of general engineering. 

——— f óÓ————— 


The Science Year Book, 1908: Diary, Directory, and Scientific 
Summary. 500 pp. 9j in. by 6 in. (London: King, КеП 
& Olding.) 5s. 


Tur 1908 issue of the “Science Year Book," edited by Major 
B. F. S. Baden-Powell, repeats the useful features of its pre- 
decessors. including the convenient form of calendar, directory 
of public institutions, scientific societies, «с. А quantity of 
useful tables and information are given, dealing to a large extent 
with astronomy, and this section has been revised and brought 
up to date. <A brief summary of scientific progress during 1907 
is included, but the wide field covered in a small space prevents 
this being more than very superficial. The list of technical 
journals contains several mistakes. Some additional notices 
have been added to the biographical directory. The latter part 
of the volume forms a diary with a whole page for each day. 


Book, 1908. Tenth 


Institution Manchester Local Section.—The meeting an- 
nounced on the svllabus for January 21st. when Mr. C. Н. K. 
Chamen was to have read a Paper on “High Voltage Trans- 
mission and Distribution," has, owing to unforeseen circum- 
stances, been cancelled, and consequently no meeting will now 
be held on that date. 


CORRESPONDENCE 
OSRAM LAMPS FOR STREET LIGHTING. 
To the Editor of ELECTRICAL ENGINEERING. 


NIR,—With reference to the description of Eastbourne Elec- 
tricity Works appearing in your current issue, it is stated, 
on page 55, that Osram lamps are being used to replace alter- 
hating current. arc lamps for street lighting. I believe this 
plan will be largely followed in the near future, so it would 
be very interesting, if you could give particulars and illus- 
trations of the arc lamp-posts fitted with Osram lamps, and 
the precise reasons that brought about this change. 

I look forward to doing the same here, because Osram 
lamps throw the light in a horizontal direction, so lend them- 
selves with more advantage to outdoor lighting than inierior 
lighting. Again, when made in 100 or 200 c.p. sizes the 
filaments will not be so fragile, and their cost ought to be 
comparatively less than that for the smaller sizes, as their 
manufacture wonld involve less delicate work. 

Jan. 10th, 1908. MANAGER. 


[Our correspondent has slightly misunderstood the arrange- 
ment for the addition of brackets to the arc lamp-posts at 
Eastbourne. The Osram lamps are merely used as halt-nighi 
lamps, and do not replace the arcs. Osram lamps alone 
are, however, being increasingly used in the 100 c.p. 
size for street lighting. A notable example is Exeter, where 
this has been done for nearly two years, and the average life 
has been found to be about 1,200 hours. The 100 c.p. Osram 
lamp is now made up to 130 volts, and consumes 105 watts. 
A 200-volt 100-c.p. lamp will be on the market in a month or 
two. There is a little difficulty in obtaining quick deliveries 
of large quantities of 100 c.p. lamps, but this will disappear 
as soon as the arrangements for manufacture in this country 
are completed. We «believe the 100 c.p. lamp is listed at 
8s.—Ep. E.E.] 


German Government Wireless Telegraph Monopoly.—A Bill was 
introduced last week into the Reichstag amending the Telegraph 
Law of 1892. It provides that plant for the transmission of 
messages without the use of wires shall not be erected or worked 
except with the consent of the Government. f 

Faraday House.—The following special courses of lectures have 
been arranged :—'' Electrical Legislation,” by Mr. Robert Ham- 
mond; commenced January 15th; ‘Dynamo Design," by Pro- 
fessor C. A. Carus-Wilson, commencing January 20th; and 
‘“Necondary Batteries," by Mr. W. R. Cooper; commenced 
January 14th. 

Telefunken System of Wireless Telegraphy.—A Reuter telegram 
from Nauen states that great improvements have been made 
in the station there. The experiments already made this year 
show quite exceptionally good results. ‘Telegrams have been 
received at Nauen from a small portable military station at 
Kornenburg, near Vienna, whilst the steamship Cap Blanco, 
of the Hamburg South American line, on the voyage from Ham- 
burg to Buenos Ayres daily received telegraphic news from 
Nauen. The Jast telegram reached her at Teneriffe, when she 
was eight days out from Hamburg. The distance to Teneriffe 
is about 2,500 miles. 

Disregard of Tramway Regulations.— A sequel to the tramway 
accident at the junction of City Road and Old Street on 
December 28th (ELECTRICAL ENGINEERING, January 2nd, p. 18) 
was the appearance before the magistrate at Old Street police 
court on Saturday, of the driver of the electric car which 
smashed into a horse-drawn car. The charge preferred against 
him was that he crossed the City Road at this point at а 
speed of about 10 miles per hour, whereas the Board of Trade 
Regulations stipulate a compulsory stop there. The defendant, 
in giving evidence on his own behalf, said he applied the 
magnetic brake according to directions when approaching the 
crossing in question, but the brake failed to act. Before he 
could apply the hand brake he had collided with the horse 
car. The magistrate came to the conclusion that there had been 
some carelessness on the part of the driver, and fined him ten 
shillings and two shillings costs. 


Telegraph Traffic. —The West India and Panama Telegraph 
Company have again been unfortunate, as we have to recor 
the interruption of their cable between Trinidad and Demerara 
on the 8th instant. This will be repaired by their own steamer, 
the //enry Holmes. The French company owning the cables 
between Paramaribo and Cayenne and` San Domingo and 
Curacao also have to undertake repairs, as the latter cable 
failed on the 11th, but was again carrying traflic on the 15. 
Since the Venezuelan Government closed their Curacao-Coro and 
Curacao Le Guayra sections, they have had to transmit tele- 
grams to Curacao, and there post them to addresses 1 
Venezuela, telegrams having to be fully addressed for this 
purpose. The Paramaribo-Cayenne cable, like its sister the 
Cayenne-Salinas cable, is sometimes interrupted for a year ОГ 
more at a time. The French company also have their ow? 
repairing vessel on the spot. No news has yet come to han 
of the repair of the Hrest-Dakar cable, in connection with 
the repair of which great ditlieulties are being experienced. 
The via Fao route has also again been in difliculties, and маз 
inoperative on the 11th inst. 
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COST OF ELECTRICAL POWER FOR INDUSTRIAL PURPOSES 


4 PAPER read by Mr. John F. С. Snell before the [nstitu- 
4 X tion of Electrical Engineers last Thursday dealt with the 
commercial aspects of electric power supply from the engineer’s 
point of view. In introducing the subject, the author enun- 
ciated four axioms :— 


1. There is generally a critical load factor and size of plant 
within which no outside supply can hope to compete with a 
users local plant; t.e., at and beyond this critical point a user 
can produce more cheaply from his own plant. 

2. Whatever the pressure of transmission, or whether by 
underground cables or overhead lines, there is a real limit to 
the econonucal radius of distribution from any power station, 
Which is much less than is usually advanced by power company 
promoters. 

3. Minimum outlay of capital, which is indispensable in power 
supply, can only be obtained in the power house by the centralisa- 
tion of large units. But this tan be neutralised in any par- 
ticular case, and the capital per kilowatt raised beyond the 
critical value, by attempting tranmission over too great a 
distance. 

4. Successful power supply depends upon—(a) the geographical 
positions of the user and supplier, because the capital cost of 
the suppJier's plant, plus transmission and transformation, may 
exceed the capital cost of the user's own plant; and (b) the 
resultant diversity factor arising from multiplicity of industries. 
Arising from this latter point, great care has to be exercised 
in the districts where the industries are all practically of one 
nature, for the diversity factor will be almost nil in such cares. 


Referring briefly to lighting, Mr. Snell pointed out that the 
effect of power supply super-added to lighting supply must ot 
necessity reduce the general cost of production, because of the 
greater resultant diversity factor and consequent improved load 
factor. In this country he estimated that 2d. per umt may 
eventually be reached, as an average cost of lighting units. This 
reduction of price, he added, cannot be compared with the 
importance of a probable reduction of energy per candle-power 
from 4 watts to, say, 1`5 watts. Moreover, the price of lighting 
must always be considerably in excess of average power prices, 
both because of its lower load factor and also of the greater 
cost of low-tension distribution systems and requisite service 
connections 

In the first part of his el ay the author examined the alterna- 
tive sources of power supply to that furnished by an electric 
power company or other large central electricity supply authority. 
Table I. sets forth the cost at various load factors of gas engines 
supplied with town gas, suction gas engines, oil engines, and 
small local steam plants of from 20 to 100 h.p. with generators and 
auxiliaries. "These figures have been obtained from actual users; 
thev are not merely test figures, which afford no real criteria 
of the commercial working of such plants, nor are they figures 
of obsolete engines, which would be unfair to take as a basis. 


TABLe I. 


Ascertained Cost of Power per Unit Generated. for Independent 
Installations up to 100 H.P. 


Equivalent. | Town Gas at | Suction or 
Hours 25 per 1,000 
per Annum. cub. ft. 


Producer 


Town gas is taken at an average price of 2s. per 1,000 cub. ft. 
In the case of suction or producer gas engines, anthracite coal, 
it is assumed, costs 22s. per ton, or small peas 10s. per ton; 
the price of oil is taken at 42s. 6d. per ton. For water an 
average price of 6d. per 1,000 gallons is reckoned; repairs and 
lubricating oils are taken from actual figures. The depreciation 
and interest on capital outlay are taken throughout at 10 per cent. 
These are the real figures with which manufacturers debit them- 
selves, but it is pointed out that in nearly every case there is 
no proportionate charge for supervision or general establishment 
charles, or tor rating. Attendance is frequently not debited to 
the cost of power, and, therefore, on all points the figures given 
are decidedly fair to these sources of power, and are even 
somewhat unfair to electricity supply. 


Table II. sets ont comparative figures for larger and ierr 
frequent installations of 100 to 500 h.p. 


TABLE Il, 


Ascertained Cost of Power per Unit Generated for Independen? 
Plant from 100 fo 500 H.P. Installed. і 


utvale 
nt Suction or 


а Jours d Oil. 
Factor. per Annum. Producer Gas. 


og 
ot 
o'óI5 
0'555 
O'S1I 
0'478 
0433 
O'40I 
0377 
0'300 


In the second part of the Paper are given actual statistics of 
independent tests (mostly by the author himself) of different 
industrial plants, and a comparison shows that the figures in 
Tables I and II are. if anything, on the low side. 

Graring Dorks.—-In a certain electrically driven pontoon, 
which is capable of berthing vessels up to nearly 4.000 tons 
displacement, the pumps are four in number, and are electrically 
driven centrifugal pumps, each 18 in. diameter. The following 
are official figures obtained when actually docking a vessel of 
2,600 tons :— 


Tons of water pumped ie 3,875 
Maximum head on pumps... ... ... 27 ft. 
Average head on pumps .... .. ...— .. 16 ft. 


Time taken to empty pet uus О 25 minutes 
Cost of power supplv (outside source) ... 1:375d. per unit 
Number of units consumed О ... 123 


The actual total cost per ton of vessel docked was :— 


0`0644. 
0:100d. 


Power... 

Wages, &c. 

Interest and deprecia- 
tion at 10 per cent. 0°159d. 


0:523d. 


Another case taken for comparison was that of a graving dock 
driven by two gas engines, 40 h.p. each, each driving horizontal 
centrifugal pumps, each 21 in. diameter, with a capacity of 
9,520 gallons per minute, with а maximum head of 28 ft. and 
an average head of 17 ft. The following are the data when 
docking a vessel of 1,760 tons :— 


Tons of water emptied 10,632 
Time taken to empty ...— 128 minutes 
1s. 6d. 


Cost of gas per 1,000 cub. ft. 


(тав consumption... 4,000 cub. ft. 


The actual cost per ton of vessel docked was :-- 


0:046d. 
0`4124. 


Power 

Wages, &c. 

Interest and deprecia- 
tion at 10 per cent. 05874. 


1'045d. 


The Paper continued: It will be observed in this comparison 
that the graving dock represented а much longer run and a 
better load factor, and yet the cost of docking by gas-driven 
plant was three times that of electrically driven plant. It is 
fair to say, however, that the electricallv driven plant is of 
recent design, whereas the gas plant cannot be said to be modern. 
The author stipulated that during ‘реак " loads in the restricted 
winter months, only one-half of the pumps should be worked, 
the docking on these occasions, therefore, taking approximately 
twice the usual time. The occasions when this restriction had 
to be enforced were few. 

In the above-cited gas installation, the price being so low 
per 1,000 cub. ft., it is improbable that any great economy would 
have been gained from an independent suction or gas-producer 
plant. 

Dock installations require an extensive svstem of jib and other 
cranes, capstans, and other auxiharies. These, however, are so 
demonstrably better than hydraulic cranes and capstans, both 
in speed of working and annual cost, that it is unnecessary to 
dwell upon them The author has been associated with an exten- 
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sive application of 3-phase power to travelling jib cranes and 
capstans, which have been both successful and economical. It 
it found that plant of this description has a very low annual 
load factor, consumes but few units, and brings in a very small 
revenue. Care has, therefore, to be exercised in fixing prices 
for such a supply. 

Shipyards.—A comparison was next made by the author of 
the actual costs of gas-driven and steam-driven local plant of 
two neighbouring shipyards. Both the yards were electrically 
equipped, the local generating plant in the one case being driven 
by gas engines supplied from the town mains and in the other 
by modern steam engines. | 

In the gas-driven plant the following data were given by the 
authorities themselves, and carefully checked by the author :— 


Duration of test, 4 months; ordinary working conditions. 
Number of gas engines, 3. 

Total b.h.p., 3560. 

Total kilowatts, 225. 

Belt-driven shunt-wound dynamos, 230 volts. 

Maximum load recorded -on switchboard, 207 kw. 

Total units generated, 83,125. 

Load factor, 14 per cent. 

Cost of gas. ls. 6d. per 1.С00 cub. ft. 


The cost of power actually ascertained (but excluding any 
item of supervision, general establishment charges, or rating of 
machinery) was as follows :— 


£ s. d. 

Gas, 3,000,828 cub. ft. ... zT 25 .. 225 0 10 
Engine and dynamo oils a ы .. 24 1 7 
Water at 6d. per 1,000 gallons 200 
Waste and stores ... E as 5 910 
Repairs (material е Ps oh e 516 8 
Attendance and repairs (labour) e .. 8412 1 
Interest and depreciation at 10 per cent. 60 0 0 
Total cost for 4 months ... .. £407 1 0 


representing a total cost per unit of 1717304. lt is only tai to 
point out that the item ‘‘attendence and repairs (labour) "' is an 
excessive one, but the figures are, nevertheless, a statement of 
fact. 

Attention is also called to the large gas consumption, which 
amounted to 36 cub. ft. per kilowatt-hour, a large figure, even 
on so low an annual load factor as 14 per cent. The plant 
load factor was 48 per cent. 

In the case of the neighbouring independent steam-driven 
plant in à combined shipyard and engine works, the following 
figures were obtained :— 


Duration of test, 1 vear; ordinary working conditions. 

Four triple expansion condensing steam engines, high speed, 
enclosed, each 250 h.p. Total, 1,000 h.p., 672 kw. 

Cooling towers. 

Boiler pressure, 160 lb. No superheat. 
to engines. 

Maximum load observed, 504 kw. 

Total units metered at switchboard, 891,655 

Load-factor, 22 per cent. 

Class of coal used, small at 11s. per ton. 

Lb. of coal per unit generated, 73. 


Marine boilers, close 


Cost of generation :— 


£ s. d. 

Labour К” ды i . 665 0 0 
Coal, 2,924 tons at 11s. 1,608 11 11 
Feed water JA m "T 9 0 6 
Circulating water and make-up T - 51 19 6 
Lubricating oils Бе Ж en ie 58 8 5 
Repairs and general stores p 141 2 10 
Interest and depreciation at 10 per cent. ... 1,042 6 4 
£35,606 9 6 


representing a total of 0'97d. per unit generated. 

A shilling per ton rise or fall in the price of coal per ton 
would have raised or lowered the price per unit by 0'39d., 
or 4 per cent. The condensing appliances were somewhat faulty, 
and better figures would have been obtained with an improved 
vacuum, and with superheat. 


In another case of an engine works driven by modern enclosed 


engines, representing a total of 1,000 h.p. with a load factor of 
24 per cent., and where there were both superheat and a good 
vacuum, the author obtained the total figure of 07714. per unit 
metered at the switchboard. 

In the above case 0°97 per unit generated, even with small 
coal, is admittedly a high figure. and could be reduced on test. 
The author's experience, however, leads him to think that what- 
ever may be the results obtained on test— whether with gas or 
oil engines or steam- the consumers do not give that attention 
to the upkeep of their plant which might be expected, and the 


figures quoted are really reasonable average figures obtained in 
practice, and this is an argument in favour of generating plant 
being in expert hands in a centralised power station. 

Paper Muls.—Vhe following are particulars of a paper mill 
which came under the author's notice. He points out that tne 
figures could undoubtedly have been improved upon. as some 
of the boilers were low pressure (80 lb.), and could have been 
replaced with advantage by high-pressure boilers. On the other 
hand, this paper mill is a successful one, and typical, the author 
believes, ot very many throughout the country which offer a 
field to electrical enterprise :— 


Duration of test, one year; ordinary working conditions. 
Number ot engines, 25. Total b.h.p., 1,820. 
Total cost consumed for power driving, 17,680 tons. 
Average hore-power, 1,760. 
Running hours per annum, 7,000. 

Total h.p.-hours, 12,520,000. 
Annual load factor, 79 per cent. 


The cost of power was as follows :— 


£ 
Coal vs v s Е ы .. 9,724 
Oils and stores - Е T .. 156 
Wages ; M 1,524 
Repairs ... ET ii EE T e. 100 
Interest and depreciation at 10 per cent. 2,730 
£14,834 


representing 0'29d. per h.p.-hour, or an equivalent of 0:414. per 
unit generated. In paper mills, boilers have to be installed 
in any case, and much coal used, for boiling the esparto grass, 
heating and drying the pulp, and heating the calenders. In 
"his case, out of a total of 26,006 tons used per annum, no ies: 
than 8,520 tons were used for heating and drying purposes, tne 
baiance being required for power. 

The works in question have in addition to the grass boilers, 
washers, and calendering machines, all of which require live 
steam, paper-making machinery, half-strip machines for stran- 
ing, beaters, cutting and rolling machines. There are tnus a 
number of machines which are usually at some distance from 
the main drive. These auxiliaries, which represent from 10 
to 15 per cent. of the total power, and are usually from 10 to 
30 h.p. each, could certainly be driven more economically by 
electrical means, either from generators driven from the main 
mill engines, or supplied independently from an outside source. 

Works of this class have so high an annual load factor, and, 
in the author’s opinion, are of such a size and nature that it 
becomes a ditticult problem for a central power supply (unless 
of very large dimensions) to compete successfully with the 
manufacturer's own plant, more especially as the very nature 
of this day-and-night load does not permit of any improvement 
of the general diversity factor at the power station. 

The author calculated that this consumer could have reduced 
the annual cost by 20 per cent. bv installing high-pressure boilers, 
and by substituting motors for the wasteful steam engines 
situated at the outskirts of the mill. This would have reduced 
the cost of the manufacturer's own power from his own plant 
to an equivalent of 0°33d. per unit. 

Jute Mills and Cotton Mills.—A jute mill is another difficult 
class of factory for the successful competition of electricity, and 
is very similar to cotton and other textile mills. The running 
hours are usually about 2,750 per annum, and the load is 
practically constant. ‘This represents an annual load factor of 
32 per cent., but a plant load factor of 92 per cent.—thus the 
cost of power is exceedingly low. 

In an actual modern mill having a total horse-power of 9%. 
the annual costs were as follows :— 


£ 

Coal sion - T oes - .. 1,444 
Water... TE d ге a 1а 124 
Wages and repairs ... 25 Mas .. "20 
Interest and depreciation at 10 per cent. 1,350 
£3,638 


which is equivalent to 0°574. per h.p.-hour. On an annual out- 
put of 2.284.500 h.p.-hours, this is equivalent to a price of 
0'48d. per unit. 

In this class of mill the main engines represent about 83 per 
cent. of the total power installed, the remaining 17 per cent. 
being made up of auxiliaries scattered about the place, which 
it would certainly repay to equip with motors, not only because 
of their isolation from the main drive, but also because the 
auxiliaries generally require to run for longer periods than 
the main engines in order to keep pace with the output from 
the spindles, spinning frames, and general machinery. It is 
interesting to know that in a mill of this description the shafting 
losses represent 25 per cent. of the total power. Regularity of 
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speed is absolutely essential, and a -phase motor is the most 
beautiful application possible, not only giving regular speed, but 
also freedom from fire risk, which is unportant in this class of 
works. 

Mr. Wilson,* in 1905, quoted some figures of a new mill engine, 
whose full-load diagram was 738 i.h.p., and the light-load 
friction diagram 300 i.h.p., showing an apparent efliciency of 
only 59 per cent. In such a case there must obviously be a 
good opportunity for electrical driving. He went on to say 
that the total cost per i.h.p.-year comes out to something of 
the order of £2 5s. to £2 10s. for large mills, £.e., equivalent 
to £3 to £3 7s. per kilowatt-year, and in the case of small 
mills from £3 7s. to £4 7s. per kilowatt-year. Although he 
does not give the figure, this really means that, based upon 
the usual running hours of 2,700 per annum, the cost per unit 
ranges from 0°257d. to 0'287d. for large mills, and from 0°287d. 
to 0'375d. for smaller mills. These figures appear to the author 
to be too low. It is obvious, therefore, that only by the greater 
efficiency of electrical driving, i.e., by competing with the cost 
per useful horse-power at the spindles, &c., can these mills be 
successfully dealt with by electrical power. If the 59 per cent. 
efficiency mentioned above is, however, a usual figure, there can 
be no question that the cost of providing motors could be 
successfully met. 

In the investigations of jute mills the author has not been 
able to make the friction losses greater than 50 per cent., and 
information on this point from engineers who have to deal with 
mills will be of value. 

Collieries.—Several figures have been quoted recently ав to the 
cost of independent plants at collieries, but the author may be 
excused for quoting the following figures again in order to 
complete this list of possible large power users. 

In a Paper t read before this Institution, Mr. C. P. Sparks 
quoted the following figures for the installation at the Powell 
Duffryn Colheries :— 


Power house, 5,000 kw. installed. 


Average horse-power of motors at work— 


Haulage Ps = "T .. 2,900 h.p. 
Winding s d ыт .. 180 ,, 
Fans  .. PA i » du, 139007 35 
Pumps ... Rm s n .. 640 ,, 
Screens Es Th "m iu 240 >55 
Auxiliary motors  ... nd .. 480 ,, 
4,500 
Total cost— 
Power house ... ... £ll'5 


Distribution and sub- 
stations " 


£141 per kw. installed. 


Annual output in units, 4,800,000. 
Average load factor, 56 per cent. 
Coal consumption per unit, 3°7 Ib. 
Cost of coal, 5s. per ton. 


The cost of power was as follows :— 


Running cost... -— — T M: .. 0184 
Interest and depreciation, 10 per cent. оп £24,000 0 174. 


0°35d. 


Total cost 


In such a case, Mr. Snell continued, it would appear to be 
impossible for an outside power supply to compete successfully 
with the colliery’s own plant; for reference to the schedule 
of charges in Table XIII. will show that for an annual load 
factor of 36 per cent. a price of 0:474. should be obtained for 
transformed alternating current as against 0'55d. obtained by the 
local plant. It is estimated that this local cost will be reduced 
to below 0°3d. as the installation becomes completed, and as the 
load factor rises to 46 per cent., which then will make com- 
petition from outside quite impossible. While this is true, 
however, of so large а local plant as 3,000 kw., it would not, 
of course, apply to smaller collieries involving an installation 
of, say, 1,000 kw., in which case the power station would no 
doubt successfully compete as the capital and standing charges 
would raise the cost materially. 

Steel and Other Large Works.—The remarks that have been 
previously made upon the cost of supply to engine works apply 
generally to works of this description. Annual load factors 
of from 20 to 25 per cent. are obtained, and the prices are 
found to range between 0'7d. and 0:64. per unit. Therefore, 
on referring to the schedule of charges, it will be seen that a 
large power company could compete successfully with works of 


* Journal of the Institution of Electrical Engineers, p. 757, vol. 84, 1005. 
+ Ibid. p. 477, vol. 36, 1906. 


this description. Of course, some deduction must be made in 
certain cases for the utilisation by steel works of their blast 
furnace gases, which are utilisable in gas engines. The load 
factor of such works can be improved by the adoption of some 
such system as the llgner and by kinetic storage, and thus 
prevent the abnormal fluctuations in the loads of the rolling 
mills. Although this system is costly to instal, it considerably 
reduces the amount of generating plant which would otherwise 
be required to meet the ‘‘peak’’ loads, and the additional cost 
of such a levelling-out system will be more than repaid. 

Rope-Making Works.—In the case of a rope-making works 
which the author investigated it was found that the cost repre- 
sented practically O'5d. per h.p.-hour, equivalent to 0674. per 
unit, the running hours being 2,700 per annum, and the load 
being practically constant. The annual load factor being 30 
per cent., and the equivalent price in the schedule quoted by 
the author being a little over O'5d. per unit supplied, it would 
obviously be possible to supply such works from an outside 
source. 

Breweries,—'lhe author investigated the driving of a brewery 
equipped with modern plant. The prime movers were gas 
engines, developing in all 194 h.p. 

The following were the annual costs :— 


£ s.d. 

Gas at 1s. 6d. per 1,000 cub. ft. 558 14 9 
Wages and repairs e 516 12 4 
Oils and stores ... 111 4 0 
£966 11 1 


Interest and depreciation not given. 


The cost of driving the shafting amounted to no less than £270 
per annum: thus the net cost of useful power amounted to 
£696 lls. ld. The shafting was very lengthy, but owing to 
the positions of the various machines this was unavoidable, and 
explains the reason of so great an annual loss. The wages and 
repairs are certainly very high indeed, but, nevertheless, the 
figures are the real figures given to the author by the authorities 
of the brewery. 
The electrical cost after conversion was as follows :— 


£ 

66.550 units at l'5d. ... И i .. 416 
Oils and stores ... е те us .. 20 
Wages and repairs... b 7 .. 78 
Interest and depreciation on new plant ... 112 
£626 


or 225d. per unit. 


In addition there was a great deal of saving of room by 
clearing out much of the shafting, and absence of vibration 
and noise and of dirt from the oil cups of the shafting. 

Saw Mills.—'The author was responsible for the electrification 
of a small saw mill which had been driven by steam engines 
at a cost of over 2d. per h.p.-hour, or, say, 2°6d. per unit. 
Seven motors were installed, ranging from 4 to 50 h.p. each, 
with a total horse-power of 179. After one year’s run it was 
ascertained that the total consumption was 50,785 units. The 
suppliers found the static transformers and high-tension switch- 
board, but the low-tension switchgear and fireproof transformer 
chamber were found by the user. The cost to the consumer 
was as follows :— 


£ в. д. 

Electricity т sae s 264 10 2 
Oils and stores ... р p 9 5 4 
Interest on sub-station building 12 0 0 
£285 13 6 


or 17554. per unit, exclusive of capital charges on motors and 
wiring. 

Miscellaneous. Works.—' Turning now to the general smaller 
power users within towns, Mr. Snell continued, there is no 
question that it is possible to supply these successfully from 
a central source, as none of these works are likely to ex«eed 
the running hours of, or the load factor from, а saw mill and 
joinery works when the annual hours are 2,700 and the load 
fairly constant; and it has been demonstrated that the latter 
works can be supplied economically from a central source, and 
at a cheaper rate than it can be generated by local plant. In 
each case of small power supply the author has found it quite 
easy to compete successfully with local plant, whether steam or 
gas driven, when each case is carefully tested and dealt with. 
Moreover, in works of this nature, space is of the utmost im- 
portance, and the ability to switch the outside supply on or 
off at will constitutes a very great boon to the user. 
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In Sunderland, at the time of the last census tor which the 
author was responsible, and omitting the large engine works and 
shipyards, there were 587 motors, representing a total horse- 
power of 1,654, or an equivalent to 1,220 kw. The maximum 
demand on the station plant was only about 500 kw. There 
was thus a diversity factor of 24, the total units for the year 
being 404.999, or 352 per kilowatt installed. This represented 
а consumption of 810 units per kilowatt demanded for this 
particular load, and was thus under an average load factor 
of 10 per cent. 

Table IIl. will be of value as giving statistical information 
of the horse-power, which may be estimated for works of 
various kinds. 

TABLE III. 


HP. |Numberof| Н.Р. 
Description of Works. In- 


Units per 
Capita per 
Annum. 


Persons per S 
stalled. Employed.| Capita. : 


Corn mill d wae di 378 43 | 879 — — 

Printing (daily papers) T 118 32 | 370 15,770 493 
Saw mills i Pe pis 190 84 |226 50,780 604 
Steel-rolling mills ... S 712 448 1°59 87,117 194 
Mineral waters е E 40 32 125 10,483 327 
Engine and boiler works — ... 485 412 118 — — 

Engine and boiler works... 750 1,020 | 0°75 | 1,031.892 1,012 
Glass merchants v э 10 II 0'90 — — 

Coppersmith and foundry ... 120 199 | обо 12,172 61 
Printing (general)... "s 37 69 | 053 21,249 308 
Printing (general)... m 8 16 | oso 5,564 347 
Laundries (average of several) | 108 40 | 027 25,054 626 
Shipyard v ..| 2,029 | 1,874 1'12 700,000 373 
Shipyard 2j 477 46 | оў 195,000 444 


Shipyard (with compressor) 6,900 | 5,504 | 124 | 2,980,000 536 
Paper mill — ... a ги = 


This will be found useful in prospecting any district, as, short 
of a complete census of the actual power installed, the only 
way 15 to compute the horse-power per capita of the several 
factories. It is interesting also to note the relation of the 
maximum demand in works to the motors installed, though such 
figures are ditlicult to obtain, as manufacturers are not generally 
inclined to give this information. ‘The particulars in Table 1V. 
are somewhat limited, but perhaps a discussion on this Paper 
will educe particulars of other classes of works which must be 
of general interest to the industry. 

In the preparation of particulars for the recent London County 
Council Power Bills, the author and his colleagues ascertained 
that in the area of Greater London alone there are factories 
utilising altogether some 400,000 h.p., while in the evidence 


TaBLE IV. 


L 2. 3. — = 
HP of MP ee Tinna Ratio Ratio 
*, Р о Trans- + а 
Deacription of Works Motors йы Demand. 2 ‚3 
Inatalled. lustalled H.P. i 1 


Shipyard 


Engine works 


Printing 
Saw mills 


brought forward in support of the Administrative Company’s 
Bill, 1906, this figure was given as 535,742 h.p., of which only 
29.053 h.p. was then supplied from electrical undertakings. 
That a very great impetus has been already given to the adoption 
of electrical power there is no question. In the town of which 
until recently the author was engineer, within four years the 
power load connected had grown from 2,000 to over 10,000 h.p. 

A modern power station of important magnitude and favour- 
ably situated can be now equipped completely for £12 or £15 
ver kilowatt installed. One cannot imacine that this figure is 
likely to be reduced materially. А transmission system in which 
the cables are designed to allow for diversity of loads supplied 
over a large area could be laid down also for £12 per kilowatt 
supplied; thus the all-round cost of an electrical installation is 
some £25 per kilowatt, excluding transformers. 

The author's experience obtained in providing and equipping 
a large number of snb-stations is given in Table V. 

In new ground, of course, it is in the interest of every one 
concerned to use static transformers, not only because of their 
lower capital cost, but also because of the minimum space re- 
quired by them, the absence of attendants, and the saving in 
running stores and repairs. Incidentallv, the automatic arrange- 
ment of Mr. Berry should prove useful in factories. for, as a 
veneral rule, either offices in works require to be lit after the 
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main power is shut down, or small repairing shifts are required 


. at night, and lights required for watchmen in case of outbreaks 


of fire. The transformer losses in the larger sizes then become 
an important item if allowed to continue on circuit to supply 
these trivial loads. 


TABLE V 


Cost of Static Transformer Sub-stations. 


Kilowate 
Demand. 


Kilowatts 


Cost of Buildings, Cost per Kilo- 
Installed. й 


Cost рег Kilo- 
Plant, and Switchgear. | watt Instalicd. 


watt Demand. 


£ £ 
150 501 334 


goo 1,557 1774 
Average... | £254 


Cost of Rotary Sub-stations. 


Kilowatts Kilowatt Cost of Buildings, Cost per Kilo- | Cost per Kilo- 
Installed. Demand. Plant, and Switchgear. | watt Installed. | watt Demand. 
& & 
бзо 400 3,238 4°98 8'09 
1,000 750 5,553 5°55 740 
1,400 1,150 5,968 4°26 519 
Average £493 £689 


There are, however, many large works which are already elec- 
trified and supplied from their own plant. If direct-current 
motors are already installed, then a rotary sub-station must 
be put in at a greater cost to both supplier and user. It then 
becomes a matter for calculation to the latter whether it will 
better pay him to replace his existing motors by 3-phase, or 
to pay a necessarily higher annual sum for transformed and 
converted current. Неге, again, in power supply the difference 
between an all-round 85 per cent. efficiency for rotaries, and 
95 per cent. for statics, cannot be overlooked. 

The total capital cost per kilowatt. installed at the power 
house, therefore, from the power station up to and including 
the user's sub-station, will be as in Table VI. 


TABLE VI. 


Cost of Stalions, Transmission Systems, and Slatic Sub.-stalions. 


Cost of Cost of Equivalent 
Capacity of Sub- pos e Transmission] Static Sub Total. Cost at 166 
station. Коман. System рег station рег я Diversity 
per dlowatt. Kilowatt. Factor. 
& & £ é 
12 333 2533 1953 
12 175 2675 10°75 
Average 7°54 LITS 


Cost of Stations, Transmission Systems, and Rotary Sub-stations. 


1 Cost of Соч of cont of ES 
Capacity of Sub- power Hose Transmission | Rotary Sub- Cot at 106 
station. i Kilowatt. System рег Station per Diversity 
ре ulowatt. Kilowatt Factor 


Equivalent 


Average 


These are, however, not the real figures to take when fixing 
a schedule of charges, because of the influence of diversity 
factor. This figure will be found to vary in different localities 
and among different industries. For instance, the ratio of the 
sum of maxima observed at the several sub-stations in Sunder- 
land to the actual observed maximum demand on the plant 
supplying them was only 1°25, because the industries supplied 
were very much of the same nature; but it is more general to 
find a diversity factor of 1°66 in a more varied set of industries. 
The author is here speaking of the diversity of sub-station 
maximum loads compared with the observed maximum at the 
power station. Of course, the ratio of the sub-station load to 
the horse-power of motors installed in factories is really only 
about 50 per cent., representing a diversity factor of 2. 
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The statistics in Table УТА. may be useful :— 


TABLE VIA. 


Diversity 
Factor. 


Obviousiy the capital cost per available kilowatt at the power 
station depends very much on the diversity factor, for the 
figure which may be taken as the assessable value of a power 
house and transmission system in the one case is £25+1°25, or 
£20; and in the other case, £25+1°66, or £15. Thus the total 
capital cost of plant, including a static transformer sub-station, 
will be either £22°54 or £17°54, and the total cost of a rotary 
sub-station £2473 or £19°73, according to size. 

It is obvious that some differentiation must be made between 
a low-tension supply of direct current and one of alternating 
current when one is preparing a schedule of charges, for at any 
load factor, say 20 per cent., the capital charges as between the 
two systems represent an additional 5 per cent. for the rotary 
over the cost of static sub-stations, without counting the addi- 
tion to standing charges from attendance or from stores, &c., 
required by the former type or the less efficiency of rotary 
sub-stations. 

Tt is of little use straining to reduce the capital outlay per 
kilowatt on the power house and distribution system, if one is 
going to sink an additional £2 or £3 per kilowatt on rotary 
sub-stations, so that there can be no doubt as to the wisdom of 
applying static sub-stations to all industrial purposes, wherever 
possible; and it is useless designing a highly efficient power 
house and transmission system it one throws away 10 per cent. 
at least in a sub-station. Space is of great importance to the 
manufacturer, and so much less is required, of course, by the 
static sub-station (about 0'8 sq. ft. per kilowatt installed, as 
against 1°75 sq. ft. required in a rotary sub-station). Power 
suppliers will do well, therefore, so to arrange their transmission 
system that works requiring 100 kw. or more shall be supplied 
whenever possible from their own local static sub-stations. If 
the works can be grouped, a centralised sub-station can be put 
down with overhead low-tension mains to each of the works 
supplied from it, so as to minimise expenditure on this item. 

In the published tables of 1907 of the London County Council 
Electric Supply Bill, a differential tariff was adopted by the 
advising engineers to the Council. Of course, the lighting 
charges will represent a curve higher at every point than the 
power curve. This is obvious from the fact that one does not 
get the same diversity factor with lighting consumers as with 
power consumers. 

It 1» a comparatively easy matter to estimate closely the cost 
of a power station, and even of the transmission or distributing 
system and sub-stations; and the one factor which is really 
unknown, but upon which the scale of charges so mucn depends, 
is this diversity factor. 1°66 may be all right in one district, 
but if applied universally will certainly lead to trouble. There- 
fore, in fixing maximum scales it is wise always to base the 
maximum rates upon a diversity factor of unity, and the actual 
commercial scales which will thereafter be charged will, no 
doubt, depend upon the experience which is gained by the sup- 
plier after some years of working. 

To some extent the load factor can be raised artificially and 
by arrangement. In one locality the author got manufacturers 
to modify their dinner hours, so that instead of all shutting 
down synchronously, approximately half shut down from 12 to 
1 p-m., and half from 1 p.m. to 2 p.m. Some power companies 
are also arranging to supply chemical works, in some of which 
certain processes can be shut down during restricted hours. 

The severest handicap to power supply from existing London 
and provincial stations—whether administered by companies or 
municipalities—is, in the majority of cases, their present high 
captal cost per kilowatt. It is true that with each extension 
this figure is reduced ; still, it will be found very difficult, espe- 
cially in the case of London undertakers, to reduce their total 
much below £60 per kilowatt, or, in the case of large provincial 
stations, to reduce their capital much below £40 per kilowatt, 
or smaller stations to £50, taking into account all existing capital 
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outlay. This is where the modern power company comes in 
with the benefits of latest electrical practice, much cheaper 
buildings, larger and cheaper units of plant, and, generally, an 
altogether lower cost per kilowatt. Even with a power com- 
pany, however, there is a danger that the capital, while mini- 
mised in the power house, may be unduly raised by the cost 
of transmission over too great a distance. The present capital 
expenditure per kilowatt on London municipal systems averages 
£93, and London company stations £105; while the present ex- 
penditure on provincial municipal stations is £70°8, and pro- 
vincial companies, £90. 

Table VII. shows the average prices charged by existing under- 
takings for power in 1906 within the area proposed to be covered 
by the various London Power Bills. Side by side are given 
the figures which ought to have been charged, assuming that 
the average load factor of power supply is 20 per cent. and 
the diversity factor 1:66. The average load factor will certainly 
not be more than 20 per cent.; and if it really has a lower 
value, then the author’s criticisms tell so much the more against 
the present suppliers. It will be seen that in the case of the 
South Metropolitan Company the average price charged for power 
was 1°048d. per unit, whereas the real charge should have been 
2°367d.; or take the Westminster Company: the charge was 
1:83d., whereas it should have been 2:4d. Ог take the municipal 
cases: Battersea, where the average charge is l'5d., and the 
real charge should have been 1'9754. ; Islington, where the charge 
was l'3/7d. and the real charge 2°2d.; or St. Pancras, average 
charge of 14., and the real charge should have been 1°83d. This 
means, obviously, that the power user is being supplied by these 
undertakers at the expense of their lighting consumers, who are 
paying an unduly high rate for their supply, or in the case of 
certain London municipalities at too high a cost of public 
lighting. This system may do very well where there is only a 
small amount of power to be given, and where the proportionate 
revenue is only a small fraction of the gross receipts; but let 
there be a big increase in the amount of power supplied at the 
same rates (and despite its effect in the general reduction of 
generating costs), it will be found then that the total receipts 
are not commensurate with the total costs, and the result will 
be an unsuccessful undertaking. 


TaBLE VII. 
Comparison of Actual and Correct Charges for Power by Local 
Authorities. 
Correct Probable MIN 
Local Authority. Coarse. ee NM s 
1 d. d. 
' Barking... T T i 17747 
Barnes ... э - ` 
Battersea 
Bermondsey 
Croydon... 
Ealin 
East Ham 
Erith 
Fulham ... 
Gravesend 0°83 for 
Hackney direct 
Hammersmith .. current ; 
Hampstead 
Hornsey... T T 
Шога cs: - Sek н ү 0°68 for 
Islington S ? transformed 
Kingston-on-Thames ee alternating 
Leyton ... ee current 
Poplar ... 
St. Pancras 
Shoreditch 
Southwark 
Stepney ... se 
Walthamstow ... 
West Ham 
Willesden 


Companion of Actual and Correct Charges for Power by Metropolitan 
Companies. 


Name of Company. 


кошш ane. Ken- 


aba 


ee zè в "388 0°83 for 
$ direct 


City of London 
current ; 


County of London 

Kensington and 
Knightsbridge . | 

London Electric 

Metropolitan 

Notting Hill 

St. James’ and Рай Mall 

South London ... "T 

South Metropolitan 

Westminster  ... 


о`68 for 
transformed 
alternating 

current 
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That there is only one way in which to deal with the London 
problem must be obvious to all engineers—that is, through some 
means, a large power station must be erected at a minimum cost, 
which, without prejudicing the present capital involved in the 
existing undertakings, will enable electricity to be supplied for 
all purposes at considerably less rates than now obtain. The 
capital sunk in existing undertakings cannot, of course, be 
ignored; it constitutes a dead-weight upon electrical supply in 
London, which will remain until this original capital shall have 
been redeemed. That cannot be for several years yet, and, 
therefore, the only compromise is to provide this supplementary 
low-cost station to co-operate with and assist those already in 
operation. 

The effect is apparent even now, for the more successful com- 
panies, whose able administration cannot be questioned, find 
that since they have had to reduce their scales of charges 
they are not able to declare the same dividends as they were able 
to do a few years back; and this effect is likely to get worse 
rather than better. Or take the case of some London muni- 
cipalities who have so very foolishly contented themselves by 
merely putting aside a sinking fund on a 42-years’ basis, well 
knowing that their plant could not possibly exist for so long 
a time. It will certainly be admitted that twenty-five years 
is the maximum period which engineers would be wise to allow 
as the equated life of their plant. These municipalities have, 
therefore, a good deal to make up for past years, and they 
simply cannot put themselves in a sound financial position and 
at the same time offer their power users such a low scale of 
charges as will promote a large revenue from the sale of elec- 
tricity for power. They, again, can only carry out the duties 
imposed upon them by their orders by a wise co-operation with 
some central scheme. 

Table VIII. shows the true cost of production in some of 
the larger provincial municipal stations. These figures are based 
upon the official published results for 1906 or 1907. In every 
case the capital charges have been taken as requiring interest 
at an average rate of 34 per cent. and depreciation at 23 per 
cent; that is to say, 6} per cent. has been taken upon the total 
capital expenditure, and added to the costs. 


TaBLE VIII. 
True Cost of Production in Larger Municipal Stations for the Year 1907. 


524 
2°72 2°82 2°59 271 


1°98 2°02 1838 1°95 

161 162 1°54 1°58 

139 1°37 132 1°35 

U21 21 rg 19 

U14 110 108 rog 

1°06 со! со! гот 

o o 89 ооо o'89 

о" ogi 0'83 0'82 

0'82 075 0:78 0'77 

8o 69 0°79 070 074 073 
No. of units sold | 47,564,903 | 9,530,096 | 11,368,956 | 21,536,425 | — 


. | 10,043 k.w. | 10,440 К.м. | 18,493 k.w — 


Plant installed ... 
; 16,304 


7,470 


Table IX. shows the scale of charges which could be adopted 
for power after allowing the diversity factor. There it will 
be found that the average rate for, say, a 20 per cent. load 
factor consumer is 1`164., whereas a power company ought to 


TABEE IX. 


True Charges for Power Supply, based on Cost of Production and 
166 Diversity Factor. 


Annual Load 


Fador Manchester. | Nottingham Leeds. Glasgow Mean 
Per cent d d. d d d. 
5 319 316 3 32 302 TIN 
10 179 183 re 75 st 
15 | 032 U39 | 38 !33 U35 
20 соо {^%7 | Og tit сб 
25 | 09$ 7 ооо 099 0:99 
10 | o86 0'95 o's 0-90 ооо 
35 079 озу) | ой? о84 о8ў 
40 0'74 085 | o7; ОХО 0°79 
50 0707 ost 070 0'73 073 
60 062 0'73 065 о 69 0°67 
70 | 0°59 0°70 062 обо 0'04 
| о 0°56 008 0°59 o'q o2 


be able to supply such a consumer successfully at not more 
than 0°8d., or a reduction of 30 per cent. This is the result 
of the larger stations. And if one turns to the smaller pro- 
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vincial stations, which are given in Tables X. and XI., the 
results are very much the same, as the larger districts will almost 
certainly have a higher diversity factor; therefore the author 


TABLE X. 


True Cost of Production from Smaller Municipal Stations for the 
Year 1907, at Different Load Factors. 


E А E Е č 
Annua! Load z z tae E Е 
Factor 2 g i 5 3 
< 
ё 8 б i 
Per cent. d. d. d. а 
5 6°20 4 90 607 525 
10 342 267 332 294 
2°50 193 240 2'07 
203 1'57 U94 167; 
17 1°34 16, 143 
“eh 1`19 f 1 | 
1°43 vog ГЕ rib 
1°34 о! 125 1'07 
119 f r12 0985 
ri 1°04 о" 
соз 0'97 oB82 
0 99 одо 077 


| 8o Е 0°75 073 067 
No of units sold 4.280,248 | 3439231 | 1,701.370 | 2.522110 | 1,095,287 | 4,133,615 = 
Plant installed ... | 3.810 kw. | 3,010 k.w. | 1,980 К.м, | 2400 К.м. | 748 К.м. | 5.232 kw. — 
NE om” wae | 2.633 k.w. | 2,367 k.w. | 1,316'k м. | 1.533 cw. | 740 К.м. | 2400 К.м. — 


TABLE XI. 


True Charges for Power Supply based on Cost of Production and 
1°66 Diversity Factor. 


Annual 


Ls Aberdeen. | Dundee. | Chéltenham. | Coventry. | Darlington. | Oldham. | Mean. 
actor. 


suggests that he may be quite wrong to assume the same co- 
efficient in both tables. These figures, of course, will improve 
as years go on—or at least it is hoped so— because with exten- 
sions of the stations, as has been said before, the capital cost 
per kilowatt should be reduced. This will apply with more 
force to the larger systems. But a warning should be noted 
by station engineers that the future will bring, in all proba- 
bility, а very large proportionate increase of low-price power 
units, and with improvements in lamps and their reduced energy 
consumption, the proportionate lighting units may even fall below 
their present figure. 

The author has purposely taken only 6j per cent. in the 
case of the large ndertakings for capital charges and deprecia- 
tion, and 10 per cent. in Tables I. and II. for the smaller local 
works plant, because in the supply staticns the plant has been 
built to careful specifications, is under expert supervision, and 
there is a reasonible proportion of stand-by plant with conse- 
quent relief in the running hours per unit of plant. The 10 per 
cent. allows depreciation of 5 per cent., and interest is at 5 per 
cent. (which manufacturers generally assume). Table XII. gives 


TABLE XII. 
Newcastle Power Company. 


Real Cost for Power 
Supply, 166 D.F. 


Average Cost of 
Production, 1907. 


the real cost of production of the Newcastle-upon-Tyne Electric 
Supply Co., based on the 1907 figures. Side by side is the power 
scale of charges based on 1°66 diversity factor. This company 
has an expenditure of £59.6 per kilowatt installed, of which 
the cost of the stations has been about 855 рег kilowatt: mains 
and sub-stations, &c., £26. It is interesting to note that the 
plant installed ^n sub-stations amounts to about 35,000 kw., 
supplied by generating plant installed at the station with a 
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total capacity of 20,000 kw. Now it cannot be said that even 
this company having so large a capital expenditure involved, 
and operating on such a big scale, is entirely satisfactory in 
its finances with a depreciation and reserve account amounting 
to only 1°07 per cent. for the year. Тһе question arises on 
such an undertaking whether undue expenditure has not been 
made upon the transmission system. 

The author read a Paper in 1904 which dealt with the question 
of transmission distances in this country, and then showed that 
at a pressure of 10,000 volts the economical distance for trans- 
mitting aload of 1,500 kw. was only 11 miles, where the displaced 
local station cost £20 per kilowatt. А new diagram (Fig. 1) 1s 
now given which shows the effective radii of distribution for 


Cost in £'s per Kw. 


0 5 10 15 20 
Distance in Miles. 


Fic. 1.—ComPARATIVE Costs or LOCAL GENERATING STATIONS AND 
Power House, TRANSMISSION SYSTEM WITH SUB-STATIONS. 


different loads, and different costs per kilowatt. It has been 
assumed that every 100 kw. installed at the power station will 
supply 166 kw. outside; and the cost of the power station is 
taken at £12 per kilowatt, or £77 per effective kilowatt 
supplied. Each curve represents a consumer, or group of con- 
sumers situated at the respective distances and supplied through 
high-tension cables laid in duplicate and static transformer sub- 
stations. The horizontal lines show the costs of alternative 
local stations per kilowatt. The point at which the two curves 
cross is that at which both systems are equal in cost. It shows, 
therefore, that so ‘ar as capital is concerned the effective radii 
of transmission in miles are as in Table XIII. ‘These distances, 
of course, only refer to a comparison between a supply from a 
central source and local plants installed within factories which 
usually cost from £20 te £25 per kilowatt. Transmission by 


TaBLE XIII. 
p Local Station Costing per Kilowatt. | 
Kilowatt, Voitage. 
| $20. £25. £30. £40. | £50 | 
| Miles. Miles. Miles. Miles. Miles. 
| 500 6,600 37 5:3 79 103 138 
| 1,000 11,000 5:8 8:5 11°%2 16:5 220 
1,500 11,000 78 115 15'0 22°0 — 
1,500 15,000 8-5 12°4 16:2 — een 
2,000 20,000 97 1472 18°5 — | — | 


overhead lines would still further increase these гаа, of course, 
but there is still much difficulty and great expense in obtaining 
the necessary easements for high-tension lines in this country. 


Table XIV. sets out the estimated charges of various power 
companies. In the first column are given the estimated charges 
which were proposed in the London County Council (1907) Bill, 
for supply to authorised distributors, column 1а. being for extra- 
high-tension untransformed energy at the consumer's terminals, 
column 10. for transformed alternating current at any pre:sure, 
and column Ic. for transformed and converted direct current 
at any pressure. In the next column are set forth the maximum 
prices chargeable to individual power users under this Bill; in 
column III. the maximum price proposed by the Administrative 
Company of 1906; and in column IV. the real tariff which 
could be charged by the Newcastle Power Company, based on 
their 1907 results and with an estimated diversity factor of 
1:66, is set out again for convenience. 


TABLE XIV. 
Estimated. Charges from Bulk Supply Undertakings. 


11. 
ч еен OU 
| ouncil, £997. rt. : 
Annua ,Ewimated Charperio | Morem Price to | Administra- | Neweattle 
Individual Power U tive Co., 1906. Uied on € 
Maximum Figures "ed 
(a) (5) o) (a) Prices. 166 D.F 
EHT TAIL D. T Alt. 


1. 
London County Council, 1907. 


| 0297 | 0°337 | 0396 | 05505 
0'282 | 0'39 | 0374 | 0479 


! 


to | 1002 | r't59 | 1453 | 0738 
15 | 0728 | o'8B39 | r'042 ' 1:258 
20 | O'Sgr | 0679 | 6836 | год 
25 | 90508 | 0:583 | 0713 | 0:875 
30 | O0'454 | O519 | 00631 | 0'779 
35 | 0414 | 0474 | 05572 | 07710 
40 | 0385 | 0439 | 0328 | o6sg 
со | 0344 | 0:391 | 0466 | 0'587 
бо | 0°317 | 9359 | 0°425 | 0539 

| 

| 


If Table XIV. is compared with Tables I. and II. it will be 
seen that a power company can compete successfully with any 
of these other prime-movers if the power company supply 
transformed alternating current, but if the power company is 
constrained to supply direct current, then it is only with 
smaller plants—t.e., 100 h.p. or less—with which it can hold 
its own. It is not suggested that the figures in this table are 
the ultimate minimam charges for power which power companies 
can afford to make, but they cannot be reduced materially. 

The influence of additional capital cost per kilowatt is shown 
in Fig. 2, in which successive curves are shown adding to each 


Pence per Unit. 
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Fic. 2.—Errrt ОЕ CAPITAL UPON TotaL Costs or PRODUCTION. 


20 ^ 80 І. F. 
ЕВЕР, T dele s 1 оба. оекх‹ 0-764. 
£3^ з TERT ETT TT оем 0 721, Mite, 
£25 13 i teas. аны. дах 072d. 0600. 0* 4d. 


the capital charges due to the increased expenditure. It will 
be seen that the cifference in cost of production, at 20 and 
25 per cent. load factors, between a system costing £25 per 
kilowatt and one cesting £59 per kilowatt, is 52 per cent.—and 
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at 50 per cent. load factor, 29 per cent. This demonstrates very 
clearly hew important it is to minimise the capital involved. 

The author believes he has made out a case for showing that 
in all the larger power stations where the capital expenditure 
is reduced to a minimum and the supply is produced on a 
sufficiently large scale but within a reasonable distributing 
radins, a sound scale of charges for power can be made which 
can hold its own with any independent local power plant, 
whether supplied from steam, oil, or gas. The London companies 
and muricipalities, having been the pioneers of supply, are 
unfortunately crippled, by a large expenditure, and, except 
in a few isolated cases, cannot in the author's opinion so 
reduce their cost per kilowatt nor increase their production as 
to meet economically this demand for low-priced power. This 
problem in London can only be dealt with by centralisation, and 
all further expenditure on existing individual systems is pro- 
longing an evil which must ultimately be reflected upon the 
undertakers, and is, in fact, already so doing. 

In the provinces many of the smaller boroughs cannot hope 
to attain such dimensions, and many of them are already 
saddled with a high capital expenditure per kilowatt. such as 
to prevent them from offering the low scale needed. This 
remark does not apply to those smaller boroughs in which power 
supply cannot become a dominating part of the output, for in 
such cases among smaller users a larger diversity factor exists, 
and it may be expedient to sacrifice the principle of a uniform 
tariff to all classes by offering a special rate to such sparse 
power consumers. But if this principle—or rather want of 
principle—be applied in a small industrial] town where the 
power supply may become quite the dominating output, then 
such a policy can only produce disaster. In such a case there 
appears to the author to be only one alternative, viz., that all 
extensions of the local generating plant should be stopped. and 
that supply should be taken from a power company, if there 
be one reliably constituted in the neighbourhood, as has been 
arranged by the Middlesbrough and Tynemouth municipalities, 
for instance; or a joint Board of local towns could co-operate 
at a very considerable saving to the respective partners if 
sufficiently proximate to one another. If this be too Utopian, 
then possibly the County Council of the district could take the 
matter up, or by the aid of legislation the principal borough of 
the group could undertake this responsibility. It would have 
been much wiser if the controlling authorities— viz., the Local 
Government Board and the Board of Trade—had prevented 
some of the smaller local boroughs from adopting their separate 
electricity stations. 


DISCUSSION IN LONDON. 


Mr. J. Н. Riper (Chief Electrical Engineer, London County 
Council), in opening the discussion, said that the importance 
of the Paper could be judged to some extent by the large 
number of station engineers who were present thirsting for 
Mr. Snell's blood. He himself was rising to support what Mr. 
Snell had said. He was afraid it was rather a common habit 
for lighting stations with a poor load-factor to try and encourage 
the power-load by offering a very low price. The attempt was 
then made to make up whatever loss might accrue from the 
cheap power supply by charging a higher price than should be 
charged under the circumstances for private lighting, and more 
commonly for street lighting, particularly when the station 
belonged to the municipality which was its own street lighting 
authority, and could charge practically what it liked for street 
lighting. They had all heard the POLY of the fair proprietor 
who, to induce people to come into the showyard, charged a 
very low price for the swings, but made up what he lost on 
them by the profit on the roundabouts. But if the demand 
for swings was going to become preponderatingly great, then 
the roundabouts would not make up the loss. Some interesting 
figures were given in Table Vla. with regard to diversity factor, 
which Mr. Snell had found in certain classes of works. Mr. 
Snell also gave it from his experience at Sunderland that he 
had there a diversity factor of 1:25. He presumed the author 
was in this case speaking of sub-stations which were supplying 
lighting and power. It might be of interest to the meeting to 
know that even with such a constant character load as the 
London County Council tramways they had a diversity factor 
of 1:25 among the various sul-stations. He personally was 
very much surprised at that, considering the fact that the 
tramway load increased fairlv generally over all parts of the 
svstem at the same time. Consequently, if they could get a 
lighting ad plus a street lighting load plus a power load, he 
thought the figure which Mr. Snell gave of 1:66 might even 
be too low. which would be all the better for giving a cheap 
supplv. 
expense of using rotary sub-stations as against static trans- 
formers. He had been through these figures (Table V.) and 
checked them, and could corroborate the relative prices of static 
transformers and rotaries. All those who were trying to sell 
power cheaply should go in. as far as possible, for alternating 
current motors, the only disadvantage of which, in certain cases, 


The author had quite properly emphasised the greater 


might be the difticulty of getting variable speed. It was very 
interesting in Table NIV. to compare Columns І.с. and IV., 
which gave in the first case the estimated average charges tor 
low-tension direct-current in the L.C.C. ВШ, and in the last 
column, the actual cost according to Mr. Snell, of the New- 
castle Company's working. lt would be found that all through, 
from 10 per cent. to 80 per cent. load-factor, the prices were 
remarkably close to one another. This showed, at any rate, that 
the character of the curve adopted by the London County 
Council engineers was a true one. He thoroughly agreed with 
Mr. Snell's statement that the true way of getting at a scale 
of charges was to fix the maximum prices on a unity diversity 
factor. ‘They would then be sute whatever the character of the 
load. They could then charge an actual price according to the 
diversity of the various classes of consumers. He also agreed 
with the author’s remark near the end of the Paper that the 
problem in London can only be dealt with by centralisation, and 
that further capital expenditure on individual systems or local 
power houses was wrong. 

Mr. А. М. Taytor (Birmingham Electric Supply Department) 
said it appeared to him that the Paper dealt only with the large 
consumer, and all questions of supplying smaller consumers had 
been totally Ter It would not help those who had to de^l 
with the supply to both large and small consumers as was the 
case in many provincial towns where there were many consumers 
under 100 h.p. who had to be supplied off the lighting mains. 
Table VII. was a little misleading, because he took it that Mr. 
Snell had first calculated the average charges for power for 
both small and large users and set them against the probable 
charge by the power company, which apparently only related to 
the large consumer; consequently, all the costs of distribution 
from the sub-centres, which were very serious, were eliminated. 
Probably £20 per kw. would be a minimum figure for distribu- 
tion to the small users all over a fair-size area, and that was 
omitted altogether. In Fig. 1, the author appeared to get 
£72 per kw. at the main station as the ordinate for zero 
distance by dividing £12, shown earlier in the Paper, by 1°66. 
This, of course, was very low, and according to the figures 
Mr. Snell published before the Institution of Civil Engineers 
four years ago, it was only applicable to stations of the size 
contemplated by the London County Council. Presumably, he 
had divided the sum for cables by the diversity factor as well. 
He had also divided the costs per unit by the diversity factor, 
and this was why Mr. Snell’s tables were wrong right through. 

Tur PnrEstipENT (Col. CRoMrTON) said that the author wished 
him to point out that Mr. Taylor was going on a false premiss. 

Mr. SNELL said he took the total standing charges, and divided 
them by the kilowatts of the true maximum demand. He did 
not divide the cost per unit to the consumer by the diversity 
factor. 

Mr. TAYLOR asked if the same applied to Table IX., which 
gave the correct costs for certain. towns. 

Mr. SNELL: I take them in precisely the same way. 

Mr. Tayror. continuing, said that Mr. Snell passed over the 
question of storage and sub-stations rather briefly, but four vears 
ago he had recommended it rather strongly. He believed there 
was really a future for storage at sub-stations, especially in 
connection with lone distance lines. He believed it would be 
possible by this means to double, if not treble. the length of 
line to which Mr. Snell said it was possible to extend supply. 

Mr. А. Н. хкавкоок (Chief Electrical Engineer, West. Ham 
Corporation) said there were one or two things he could not 
reconcile in the Payer. In Tables I. and lII., the average 
costs in the last column appeared to him too low. Even allowing 
for the difference of cost of fuel in the North of England and 
in the South, the result given was entirely contrary to his 
experience. But even supposing they were correct, he did not 
see what any power company was going to do in the way о? 
taking them over, because if they took Table II. for a load 
factor of 25 per cent., the average costs were Q'615d., and ther > 
was not much margin between that and the figure of 0°679d 
given in Table NIV., sub-column b. He thought there was 
something wrong there. If a big station with 12,060 kw. or 
15,000 kw. units could not get a bigger margin than 0024. per 
unit, there was surely some explanation for it. The details of 
individual tests also did not support the figures in Tables Т. 
and II., and were contrary to his experience, correcting, of 
course, for the cost of fuel. Further on in the Paper he found 
that old friend the £12 per kw. station. He would really like to 
know whether it was possible to build a station at that figure, 
or even double that figure. The Newcastle Company had been 
credited with cutting these things about as fine as possible; but, 
as the author assumed himself, the cost of their station was 
£35 per kw. Further, they did not appear to be extending their 
main Carville station, but were building on another site on 
the Tyne, so that it was to be assumed that they had found 
the limit of economical power stations. The cost of sub- 
stations mentioned by Mr. Snell appeared to him to be rather 
high. His figure, compared with the cost of a great many 
recently constructed in West Ham, was quite double, and the 
same thing applied to rotary sub-stations up to 200 or 500 kw. 
capacity. With regard to the space taken up by static chambers, 
08 square feet per kw. seemed very high indeed, because the 
best place for them was outside the premises altogether, say 
on the roof, where they could get plenty of ventilation. He 
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had no doubt that other London engineers with greater expe- 
rience would give their views upon the author's idea as to the 
solution of the ditticulty in London. Personally, he did not 
believe the large power station was the solution of the problem 
at all. The problem was quite a different one to that in the 
provinces, where they sent out half a million to a million units 
per ennum. In London 12 to 20 millions were sent out over а 
very small area, such as the City of London Company, for 
instance, with one square mile. Comparing Table V11l., giving 
the true costs of production from various power stations in the 
provinces, with Table II., apparently Manchester, Nottingham, 
Leeds, and Glasgow had a cost of production of double that of 
а private installation of from one to 5CO kw. Newcastle also, 
in Table XII., showed a considerably higher cost per unit than 
the same small private installations. The author's warning that 
the future would bring a very large proportionate increase of 
low-price power units, while, with improvements in lamps, the 
proportionate lighting units might fall below their present 
figure, was unnecessary, for if the charges had been calculated 
correctly, there would be no reason that a lower average receipt 
per unit would imply a lower net profit. lt was quite obvious 
that if the power units were incorrectly calculated it would be 
disastrous. and it would be specially so in his (the speaker's) 
station, where four-fifths to five-sixths of the main output con- 
sisted of the low-price units. But he was convinced that the 
coit at which they had put these power units was correct. Не 
admitted that his present balance sheet was not very brilliant, but 
this was due to other causes—not to the reduction to power con- 
sumers, but mainly due to reductions to lighting consumers. 
In Table XIV., main column 1, there appeared to be a bigger 
difference between the sub-columns than there ought to be. He 
could not reconcile, for instance, at a 25 per cent. load factor, 
that the untransformed extra high-tension price of 0'508d. was 
changed to 0°583d. transformed. The very high etticiency of 
modern transforming plant and the small capital cost surely 
could not mean such a difference as that. Again, the author 
stated that "If Table XIV. is compared with Tables I. and 
II., it will be seen that a power company can compete success- 
fully with any of these other prime movers if the power 
-ompany supply transformed alternating current; but if the 
power company is constrained to supply direct current, then 
it is only the smaller plants, :.e., 100 h.p. or less, with which 
it can hold its own.’ Considering that the bulk of the small 
boroughs and installations consisted of direct current, it did 
not seem to him that if the power company could only take up 
to 1CO h.p., the small boroughs were going to receive much 
benefit. He was quite certain the author could explain all these 
points, but he thought it only right to mention them. 

Mr. J. A. JEcKksLL (Chief Electrical Engineer, Coventry Cor- 
poration) said he was very much afraid that if Mr. *nell's figures 
were correct there was not much chance for many station 
enzineers to induce consumers to take a supply of energy at all. 
Table IX. showed that with a load factor of 25 per cent., 
Manchester was bound to charge 0°95d. per unit; Nottingham 1d. 
(there were perhaps reasons for this), Leeds 0°99d., Glasgow 
099d.. whilst the average came out at 099d. He ventured to 
think that although the consumer who had only about 1CO h.p. 
would be willing to pay these prices, the consumer who wanted 
500 h.p. to 5,C00 h.p. would certainly not pay that price. Не 
felt sure, therefore, that somehow Mr. Snell had prepared his 
tables from a wrong basis. He would take an extreme case— 
namely, Coventry, with which he was connected. Going back 
to the time when Coventry had only a lighting supply, the 
cost of production, according to Mr. Snell, came out at about 
6d. per unit; what chance was there of anybody inducing any 
consumer to turn cut a steam engine or a паз engine with a 
charge like that? Fortunately, possibly, he did not prepare his 
calculations in the same way that Mr. Snell had. The position 
which he personally took up was that having already a lighting 
station, he did not propose to charge the power consumer the 
capital charges which were incurred on the lighting plant at all. 
"upposing a manufacturer took over premises and he found 
that £100.000 had been spent in, say, making cycles. Assume 
these works did not make a profit, ond the manufacturer decided 
to put down by the side of them scme buildings, using the same 
offices, &c., to manufacture motor cars. Against the price that 
he was going to charge for his motor cars, he would naturally 
not debit the capital charges on the cycle works, but would 
only debit against the new undertaking the canital charges 
incurrel on that new undertaking. Then if he made money on 
the new undertaking, he could, if he liked, depreciate, at any 
rate he pleased, the plant which perhaps had become to a 
certain extent obsolete with regard to the cvcles. To apply 
this to the Coventry. Electricity Works he said they had, as a 
matter of fact, speat £75,000 on a lighting station, the cost of 
production at which was over 6d. per unit. They spent another 
£75.000 on a new station, and the cost of production there came 
out at 0:694. For this supply they obtained about 134. per unit. 
and the result was a balance sheet which showed that the true 
cost of production came out at 1°63d., which happened to be 
less than the price obtained for the current. But had they 
started with the supposition that the power consumer had to be 
debited with capital charges on the old lighting plant, they 
then could never have offered to supply power at a price at 
which the ordinary consumer would take it. However desirable 


it might be to reduce the capital charges on a station, it was 
equally necessary to reduce the manutacturing or station charges. 
He thougnt it would be found that if they expended £10 per kilo- 
watt more on a station and had a load factor of 22) per cent. 
(this was a convenient спе simply because they sold 2,L00 units 
per kilowatt demanded) at ў per cent. capital charges, the extra 
cost per umt owing to the 10 per cent. extra capital meant 
Old. If they would take the Board of Trade returns, it would 
be found that between stations of somewhat similar size they 
had in the station costs a dilference of O'3d. or 035., which 
meant that one station could have spent £35 per kilowatt more 
than the other, and yet the total station charges plus capital 
charges would have come out the same. They had also to 
remember that they could not reduce capital charges on an 
existing station unless they could put down another station by 
the side of it, but they did know that they could start and 
reduce station costs possibly without a single penny expended. 
He thought Mr. Snell must really have made a mistake with 
regard to the cost of static sub-stations. In Table VI. he had 
put down the cost of sub-stations with a capacity of 100 to 250 
kilowatts at £3 3s. per kilowatt. He was sure that they did not. 
spend so much money as that in the North of England; £2 per 
kilowatt would well cover it. In the outside area which the 
Coventry Corporation was now authorised to supply, they were 
proposing to give the supply by means of kiosks with trans- 
formers in them. ‘Two 25-kilowatt transformers in a kiosk 
cost £100, or £2 per kilowatt. There must be some special 
reason for Mr. Snell's £3 3s. 

Mr. №. Н. ParcHELL cordially agreed with that part of the 
Paper in which co-operation was recommended rather than the 
extension of small stations. That was the creed started in 1905 
by the chairman of his old company (the Charing Cross, West 
End, and City Electricity Bun. Co.), Mr. Fladgate, and he 
thought if that had been loyally worked to by the companies 
and authorities in London they would probably have settled 
this power question once and for all in London long ago. On 
the question of costs, it was evident that in some cases the 
capital expenditure had been greatly increased by the necessity 
of giving a supply within the Board of Trade limits of 
variation of pressure. He lately heard this question put in all 
seriousness : What lamps had I best use when my pressure 
varies from 90 to 115 volts? That was not put by a London 
engineer, although it might be а case of proxime accessit. "There 
the metallic filament lamps scored. A good many of the power 
company mains which now give an indifferent supply for carbon 
filament lamps would give a very good supply for metallic 
filament lamps, and the regulations of the Board of Trade 
mizht be modified, with advantage to the power companies, to 
suit metallic filaments. With regard to the small stations which 
Mr. Snell had tabulated, he did not quite see how they could 
fairly look at the cost of a station on the same basis, whether it 
was for 1 h.p. to 100 h.p., or from 100 h.p. up to 500 h.p., 
because the cost of labour cffected the question so very largely. 
Mr. Snell, after spending ell this time on the arithmetic, 
afterwards stated, “ There is no proportionate charge for super- 
vision or general :«stablishment charges, or for rating." Really, 
that discounted the value of those figures very materially. 
Neither did he see the use of averaging the cost of steam, oil, 
and gas in the Tables I. and II. Nobody ran a three-line 
engine, one steam, one oil, and one gas. If that last column 
of Tables I. and 11. had been filled by a statement on a power 
company basis for comparison, such as £6 per kw. and a 
farthing per unit, it would have been seen how the power 
company load factor affected the cest. It was very unfair, he 
thought, to speak in the same breath of the cost of a private 
plant which only ran economically 54 hours a week, with the 
cost of supply from a station which worked 24 hours a day. 
There had been a good deal of fallacy on that ground, and the 
poor man who was offered а gas engine plant never dreamed 
that the cheap supply would only be for eight or nine hours 
a day, and that there were considerable extra charges if they 
had to run overtime. So that really the equivalent hours were 
misleading unless they knew the basis— whether it was long 
hours and average load, or shorter hours and high load. 
Referring to Mr. Snell’s reference to paper mills, Mr. Patchell 
said that it was sometimes misleading to take the figures given 
by paper-mill people. who used a very large quantity of their 
steam for boiling and a very small proportion for power. If 
they wished to tempt a hotel manager to shut down his 
private plant, they had to remember that his kitchen cost 
nothing whatever to run, as his engines supplied exhaust steam 
for heating; if he shut down his electrical plant and got his 
supoly from the company he began to realise what his kitchen 
really cost him. А good deal of the disappointment the power 
companies had experienced had been due to the ridiculously 
small amount of energy which was taken to run some works. 
When the power Bills were first thought of in London, the 
horse-power of boilers was converted into horse-power in 
machines, and that was gravely used as the basis of the horse- 
power available for electrical driving in London. But some 
works took ridiculously small figures. He had some figures of 
a wagon shop, which was turning out 500 wagons a year. 
There were seven motors in that shop, of an aggregate of 
150 h.p., and the units used per month per horse-power installed 
were only 17. In a brewery with 16 motors, the aggregate power 
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of the motors was 167 h.p., and the units used per month per 
horse-power were 28. In a colliery he had nine motors aggre- 
gating 1,060 h.p.—60 h.p. of which was in two 50-h.p. punips— 
and even allowing for that the units used per month per horse- 
power were only 36. <Ancther case which would make the 
mouths of London engineers water was an 85-h.p. motor driving 
a fan which took 580 units per horse-power per month; but in 
the manufacturing trade the units used for driving the works 
were surprisingly small. In this connection it might be useful 
to members who wished to follow the question further to refer 
to a Paper by E. W. Lloyd, which was really a report to the 
National Electric Light Association on the purchase of electrical 
power in factories. lt was published by the National Electric 
Light Associations Convention in June, 1905. 

The discussion was then adjourned, and will be continued this 
evening, rot at the usual place, but at the Institution of 
Mechanical Engineers, Storey's Gate, St. James's Park, S.W. 


DISCUSSION IN DUBLIN. 


The Paper was discussed simultaneously in Dublin last Thurs- 
day. 

The CHAIRMAN (Mr. T. Tomitxson), in opening the discussion, 
complimented the author on the fairness of the statements in 
the Paper; he had pointed out clearly both the possibilities and 
limitations of centralised power production and distribution. 
Mr. Tomlinson then showed curves that he had plotted for 
Tables V111., X., and XII. He regretted that the author had 
not given information as a basis upon which these tables had 
been prepared, and hoped that the author. in his reply, would 
give that information, and also define his definition of load 
factor as he had used it. The speaker then gave a series of 
figures he had himself worked out in connection with the 
Dublin and Central Ireland Power Company, of which he was 
engineer. He assumed a generating station or 5.000-kw., capacity, 
consisting of five 1,000-kw. units, one of which would be a 
spare. He then took two cases of supply—one close by the 
power station, the other 27 miles away. "The earning capacity of 
such a plant was 4,000 kw. The capital cost for a gas plant 
was £175 per kilowatt installed. Therefore the capital cost 
per kilowatt of earning capacity, £22; to this must be added 
£4 for transformers and switch gear, and £5 for Parliamentary 
aud establishment charges, a total of £31 per earning kilowatt. 
The cost of a duplicate overhead line was £65 per kilowatt, 
assuming the pressure to be 50,000 volts. The cost of о eration, 
excluding fuel and distribution, would be £6,600, or #165 рег 
kilowatt, and distribution £0°26 per kilowatt. Assuming it was 
required to earn 10 per cent. on the capital outlay, the earning 
power per kilowatt must be :— | 


Interest on capital = 10 per cent. on £31 744d. 
Operating expenses = 61:65 jes 596d. 

| 1,1404., 
Or, allowing 10 per cent. loss ... ns ... 1,2664. 


At a load factor of 100 per cent., the cost per unit would 


е :— 
12664 5 
ҮТТЕ 0:145d., to which cost of fuel must be added. 
Assuming the diversity factor to be unity, then the cost per unit 
would be 1,266 — hours' demand x price per unit. 


нш in the case of a long transmission, the earning power 
would be :— 


Interest on capital=10 per cent. on £375 =900d. 


Operating expenses £1:65 = 396d. 
Distribution charges £0'16— 62d. 
1.358d., 


or, allowing 2 per cent. loss in distribution, 1,6984. 

Ь The cost per unit at 100 per cent. load factor would again 
e:— 

1698 

960 О 194 pence plus cost of fuel. 
ee per unit (less cost of fuel) is then given in the following 
a Die :— 


For any other load factor 


Distribution 27 miles 


Annual Load Factor Distribution near from 
per cent. Generating Station. Generating Station. 

d. d. 

10 en 1:444 1:940 
20 zi 0.751 0:970 
50 г 0:486 0.646 
40 "Y 0:564 0:484 

50 ТЕ 0.291 0:590 
60 us 0:245 0.323 
70 2. 0:208 0:226 

80 aah 0:182 0.242 

90 с 0:162 0:215 
100 ds 0.144 0:194 


In the scheme for which these figures were prepared, the 
speaker added, no addition need be made for fuel costs, as the 
plant was intended to be driven. from producer gas obtained 
from peat fuel, and it was estimated that the recovery of the 
sulphate of ammonia would at least cover the cost of peat 
used. The ''diversity factor," where operative at the lower load 
factors, would reduce the cost per unit. 

Mr. Mark Ruppe (Engineer-in-Chief, Dublin Corporation 
Electricity Works) said it was all very well for Mr. Snell to 
criticise the heavy capital outlay per kilowatt in some of the 
older stations, but it was there, and the difficulty had to be 
faced. Mr. Snell appeared to consider that only in a big power 
company could there be salvation. Mr. Kuddle, however, 
thought it was easy to work out a very rosy result for a hypo- 
thetical power company, but in practice the business had to be 
got, and the best plans frequently had to be departed from. 
For instance, primarily one might schedule a certain street or 
district as good for power requirements, but later, when the 
undertaking came into operation it was often found that the 
demand was in quite another quarter, which necessitated devia- 
tion from the original plans, or perhaps a duplicate expenditure. 
The speaker did not share Mr. Snell's pessimistic attitude 
towards those companies and corporations who were supplying 
power at low rates. ln many cases the power load had resulted 
in а great reduction in costs, and he considered that there was 
every hope for the existing systems. In any case it was 
altogether too early to condemn them. The whole Paper was 
apparently considered from the view of the necessities of London, 
but personally he was not at all sure that it was not a sounder 
policy to divide the risks among a number of stations rather 
than concentrate the whole. Mr. Ruddle considered that a 
5.000-kw. station could be just as economically worked as a 
25-kw. one. Finally, he asked the author how he had determined 
what he had termed the "correct charges" which the London 
companies and authorities should make as given in Table VII. 

Mr. L. J. KETTLE expressed the opinion that if Mr. Snell's 
figures were correct nobody would buy electrical energy, whereas 
the Dublin Corporation were doing a considerable and growing 
business in supply for motive power. He was very interested 
to notice that according to Mr. Snell's figures suction gas plants 
cost more to run than steam ; he had always understood that the 
reverse was the case, at any rate so far as small plants were 
concerned. 

Mr. P. S. SurgaRnpowN (Electrical. Engineer, Dublin. United 
Tramways) said that the capital cost per kilowatt of the largest 
power company, that at Newcastle, was £59°6, and in the light 
of that the figure of £12 given by the author seemed absurd. 


Proposed New West Indian Cable.—At a meeting of the 
executive committee of the West India Committee on Thursday, 
Sir Nevile Lubbock presiding, a resolution was passed favouring 
the establishment of an all-British cable to the West Indian 
colonies via Canada, 


Heavy Electric Cars at the Berlin Automobile Exhibition.— Elec- 
trically-propelled vans and other heavy vehicles formed quite a 
prominent feature of the recent Automobile Exhibition at Ber- 
lin, and showed clearly that much more attention is being paid 
on the Continent, as is also being done in America to this class 
of vehicle. One of the most interesting of the exhibits of tnis 
nature, a résume of which is given in Motor Traction, was the 
series of cars ranging in size up to brewers’ drays for two tons, 
shown by the Bergmann Co.. and equipped with the much-talked- 
of but rarely seen Edison battery in the 175 ampere-hour size. 
Another prominent exhibit was a large fire escape, shown by 
the Deutsche-Mercédes-Verkaufs-Ges, mounted on ап electric- 
ally-propelled chassis, driven by hub motors similar to those 
familar in this country on the Mercedes electric carriages (see 
ELECTRICAL ENGINEERING, Vol. 11., pp. 797). The Norddeutsche 
Automobil und Motoren A.G., of Bremen, exhibited а number 
of vehicles on the well-known Kriéger system, including а 
30 h.p. petrol-electric chassis. A representative collection of 
vehicles illustrated the Scheele system, which was fully described 
in ELECTRICAL ENGINEERING, Vol. I., p. 689. The well-known 
accumulator firm of Hagen showed a number of electric 
vehicles ranging from в large combined fire engine and escave 
for Düsseldorf and а large street-washing machine. The 
Niemens-Schuckert Co., who, we believe, have only recently 
taken up this class of work, showed nine vehicles. Like а 
number of the German firms, this company believe in the hub 
motor for some purposes, but exhibit other tvpes as well. Per- 
haps the most notable feature of these cars 1s the arrangement 
of the switchgear. Great care has been taken to obtain very 
graduated variations from one "speed" to another, and a field 
rheostat with an exceptionally large number of contacts 15 
employed. The gearing between the controller handle and the 
switch appears unnecessarily complicated. — The application of 
either brake cuts off the current, but to start again it is neces- 
загу to bring back the controller to zero. The majority of the 
exhibits except two or three notable examples appear to be 
somewhat in the experimental stage, and a tendency to employ 
somewhat undersized batteries is apparent, 
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A NEW PETROL-ELECTRIC OMNIBUS FOR PUBLIC SERVICE 


N more than one occasion we have remarked upon 
Oro. shortcomings of the usual mechanical 
gearing and clutch mechanism of the ordinary petrol 
motor omnibus, as we know it in the streets of 
London, under the exceptionally severe conditions 
which it is called upon to fulfil, and have drawn atten- 
tion to attempts that have been made to introduce an 
electrical form of transmission gear, with the object of 
obtaining greater smoothness of action, freedom 
from noise, and diminished cost of upkeep. (ErEc- 
rRICAL ENGINEERING, Vol. I., pages 456, 461, and 
463.) Quite a considerable number of such systems, 
varying a good deal among themselves, have been 
bro ught forward, companies have been floated, and 
more or less extensive trials have been made with the 
object of detecting the weak points in designs which 
had appeared feasible on paper. It is of some 
interest, therefore, to learn that after all this pre- 


The engine is similar to that employed in the Hall- 
ford heavy vans, which received one of the gold medals 
in the recent commercial vehicle reliability trials of the 
Hoyal Automobile Club, and is of the four-cylinder 
vertical type, with an R.A.C. rating of 30 b.h.p. The 
cylinders, which are each of 110 mm. bore x 140 mm. 
stroke, are cast in pairs, and a symmetrical arrange- 
ment of the inlet and exhaust valves on oppcsite sides 
of the engine, and actuated by separate cam shafts 
within the crank chamber, is adopted. High-tension 
magneto ignition is employed, with duplicate plugs for 
each ee and forced lubrication is used through- 
out. А throttle governor is provided, which ean be set 
for seeds up to 1,050 r.p.m. This is the maximum 
speed at which the engine can be run under any cir- 
cumstances. Ball bearings are employed for the main 
crankshaft, but not for the connecting rod big 
ends. The engine is supported on two steel cross 
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liminary work an actual petrol electric omnibus is now 
being put to the test of regular work in London by 
Messrs. Thomas Tilling & Co., Ltd., and started 
running on the Sideup and Oxford Street route on 
saturday. 

The chassis of the omnibus in question, which is 
fitted with one of Messrs. Tilling's standard 34-seated 
bodies, was supplied by Messrs. J. & E. Hall, Lta., 
of Dartford, by whom the engine, frame, and all 
mechanical parts were constructed, and is fitted with 
an electrical equipment manufactured by Messrs. 
W. А. Stevens, Ltd., of Maidstone. In numerous de- 
tails, the design has benefited by the experience of the 
actual conditions of motor omnibus work of Mr. P. H. 
Frost Smith, chief engineer to Messrs. Tilling's motor 
department. The complete omnibus is known as the 
‘* Hallford,’’ and the petrol- electric system is covered 
by the “5. B. & S." syndicate and Stevens’ patents. 
A view of the vehicle is given in Fig. 1, and full details 
of the arrangement of the chassis can be seen in 


Fig. 2. 
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frames at three points only, thus allowing a consider- 
able degree of flexibility. 

Before proceeding to describe the electrical equip- 
ment and method of driving the road wheels, attention 
may be drawn to the design of the steering-gear and 
front axle. А straight solid forged steel axle is em- 
ployed, the central part of which is of girder section 
with a tapering portion at each end, and the steering 
gear, Which is remarkably simple, is arranged so that 
all its working parts are well protected by being above 
and behind the axle. 

The electrical equipment, like that in the earlier 
forms of Messrs. Stevens’ system as applied to smaller 
vehicles, is of the type where the transmission is at all 
times electrical, without any mechanical connection 
between the engine and the road wheels, and works 
with continuous current without employing accumu- 
lators. It simply takes the place of the clutch and 
gear-box of the ordinary mechanical system. As will 
be seen, however, the arrangement of control is some- 
what different from that of the petrol-electrie equip- 
р 2 


84 ELECTRICAL ENGINEERING 


Jan. 16, 1908. 


ment which Messrs. Stevens showed at the Commer- 
cial Vehicle Exhibition at Olympia last March (see 
ELECTRICAL ENGINEERING, Vol. I., p. 462), in that two 
motors are employed, and the generator has not a 
double-wound armature. The solenoid control of the 
engine throttle has also been abandoned. The general 


feature aimed at has evidently been simplicity, which - 


is all important in this class of work. 

The dynamo, which can be seen in position in Figs. 
3 and 4, is connected to the flywheel of the engine by 
means of a flexible coupling. It is of the enclosed 
type, with cast steel frame and aluminium end plates, 
and weighs complete about 8 ewt. It will be noticed 
in Fig. 4 that it is supported from lugs attached to the 
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frame by brackets cast on to the case. The suspen- 
sion is so arranged that by withdrawing a few bolts 
and sliding the dynamo a few inches longitudinally, it 
can be lowered and removed from below without 
disturbing any other part of the mechaism. 

Although enclosed, the dynamo is most efficiently 
ventilated by a Sirocco fan, mounted on the back end 
of the armature shaft inside the casing, which draws 
air right through the machine from an intake aperture 
at the top, covered with wire gauze. The generator is 
of the four-pole, shunt-wound type, provided with 
interpoles, and is designed for an output of 200 amperes 
at a normal voltage of 180 volts. It can, however, 
work up to about 200 volts. The utmost care has 
been taken in the proportions cf the winding of the in- 


terpoles, with the result that not only does the machine 
run sparklessly under the trying conditions of varying 
load and voltage to which it is subjected, but, as has 
been shown by repeated experiment, the armature can 
be absolutely short circuited practically without spark- 
ing.  '' Morganite " brushes are used on both dynamo 
and motors. 

The position of the motors is shown clearly in Figs. 
1 to 4. They are mounted rigidly in a longitudinal 
position outside the frame, and each drives one of the 
rear road wheels through a telescopic universal joint, a 
short cardan shaft, and thence through universal joints 
of the ordinary star pattern, and a specially designed 
worm gear with a 12 to 1 ratio. There is thus an entire 


Scale: 1/40th Full Size, 
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absence of spur or bevel wheels and chains, and as 
each motor drives its own wheel, the differential gear 
is entirely eliminated. The design of the back axle 
is particularly worthy of note. А ‘‘dead’’ axle of 
solid steel is employed, provided with horn blocks, the 
bearings of which are spherical and therefore capable 
of movement in every direction. The arrangement of 
the worm gear by which the wheels are driven is shown 
in Fig. 5. The worm casing is bolted to a flange forged 
solid on the axle itself, on to which flange is secured 
the torque rod, which is steadied at its outer end by 
two heavy springs. The worm wheel is carried on :t 
housing supported on ball bearings of ample size, pro- 
vided with separate ball races for taking the thrust. 
The connection between the worm wheel and the roa:! 
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wheel is by means of a dog clutch, so that the wheel 
can be readily taken off for the renewal of tyres, &c., 
at any time, without in any way disturbing the worm 
arrangement also obviates апу side 


cearing. This 
rn 4 ~ * H * 


to cut the engine down to a low speed, and an accelera- 
tor pedal, by which the throttle can be opened irrespec- 
tively of the position of the throttle lever, but which 
if released allows the .engine to take up the 


Fic. 3.—View or CHASSIS, SHOWING ELECTRICAL EQUIPMENT, &c. 


strain to which the worm wheels might be subjected. 
The worm itself forms simply a prolongation of the 
cardan shaft, and is also provided with ball bearings 
and thrusts. The worm wheel is constructed of phos- 
phor bronze, but the worm is of hardened steel, and 
the whole runs in a special graphite grease. А water- 
ecoled brake drum is mounted on each motor shaft, 


close up to the motor, in a most accessible position for 


inspection and adjustment, and powerful side brakes 
of the expanding {уре act upon the inside cf the rim of 
each road wheel. It may be suggested that there is a 
possible eourse of danger in the rapidly revolving 
motor shafts being exposed, but a light removable 
cover eculd easilv be arranged. 

The motors themselves are of the four-pole, series- 
wound, enclosed type, closely resembling the ordinary 
tramway motor in the main points of their design. 
They are of ample size to deal with the whole output 
of which the generating set is capable, and weigh about 
400 lb. each. Control of the vehicle is effected partly 
electrically and partly by means of the engine throttle. 
А full diagram of connections is given in Fig. 6. The 
main items of the control equipment are the main 
controller, worked by a side lever, which is used to 
place the mctors in series or parallel and for reversing, 
and the field regulating rheostat of the generator, which 
is worked by a small lever moving over a quadrant 
on the steering wheel. There is also à main switch 
actuated by a pedal. The engine control is effected 
by a throttle lever on the steering wheel, which works 
in connection with the engine governor, and can be set 


ordinary 
speeds (series and parallel), and one (series) reverse. 
No series resistances are used. 


reduced speed determined by position of the throttle 
lever. 


The main controller corresponds exactly to the 
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Fic. 4.—View or CHASSIS LOOKING FORWARDS, SHOWING METHOD 
OF SUPPORTING GENERATOR, 
'" change speed ”’ 


lever, giving two forward 


It might be thought 
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that only two ‘‘ speeds’’ would not be sufficient. and 
with mechanical gearing this would certainly be so, but 
the extreme flexibility of the electrical transmission, 
owing to the voltage control of the dynamo, and the 
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driver's seat, and consists of an inner and an outer 
ring of metallic contacts on a slate base, arranged as 
shown in Fig. 6. Over these contacts moves a four- 
arm switch piece carrying brushes for suitably connect- 
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Fic. 5.—Secrion or Worm GEAR ON Back AXLE. SCALE: 3TH FuLL SIZE. 


perfeet smoothness with which it takes up its work, 
goes far to eliminate the necessity for a number cf 
steps to the main controller. Although the speed on 
hills might be improved, in practice it is found that 
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ing the inner and outer ring of contacts. Current is 
never broken on this controller itself, but а separate 
main switch, referred to already, is provided, which is 
fitted with carbon contacts and a magnetie blow out. 
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except on very steep hills the controller сап be left 
permanently in the parallel position, upon which all 
starting and manceuvring in traffic can be done. The 
main controller itself is contained in a ease under the 


This switch is worked by a pedal, and is interlocked 
with the controller lever in the manner shown in Fig. 
7, so that the lever сап only be moved when the main 
cireuit is broken. There is, however, no arrangement 
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for ensuring that the lever is in the neutral position 
when the engine is started, so that there is a pcssibility 
of the vehicle starting off if the lever has been inad- 
vertently left in the forward position with the brakes 
off. No provision is made fcr electric braking. The 
field-regulating resistance for the generator is contained 
with its switch in a watertight case inside the engine 
bonnet on the right-hand side of the engine, near the 
magneto. The wiring from the controller to the 
generator and motors is enclosed in flexible metallic 
tubing with watertight screwed joints. 

The control of the speed of the vehicle is effected 
almost entirely on the accelerator pedal and the field 
switch, and under ordinary conditions the main circuit 
is never broken, even at stopping. Before starting, 
unless the gradient is very steep, the controller lever is 
put into the parallel notch with the engine running 
slowly, and the generator field reduced. In order to 
start, the brakes are released, and the engine is acceler- 
ated by opening the throttle with the pedal so that the 
voltage of the dynamo rises, the field switch is gradually 
moved over to raise the voltages as the vehicle gains 
speed. The running speed is then controlled by the 
throttle pedal, and to stop the throttle pedal is released. 
the dynamo field weakened, and the brake applied. 


Fig. 7.—ARRANGEMENT OF INTERLOCKING BEIWEEN Main SWITCH 
PEDAL AND CONTROLLER LEVER. SCALE: {TH FULL SIZE. 


without, however, breaking the main circuit. It should 
be observed that the accelerator and main switch pedals 
are both worked by the driver's right foot, and cannot 
be depressed at once. It is thus impossible for the 
main circuit to be broken when the engine is running 
fast. In order to start, the brake has only to be re- 
leased when the vehicle will gently commence to move. 
It will be seen that although the principal control is 
bv means of the throttle pedal, attention has also to be 
paid by the driver to the handling of the field switch. 
If, for example, the field is too strong during accelera- 
tion, when the motors are taking a heavy current, the 
voltage for a particular engine speed will be too high. 
and the engine w!!! be overloaded, and will be heard to 
knoek, and in like manner when climbing a steep hill 
at reduced speed, а reduction of the field is necessary 
in order to allow the engine to get away with the load. 
A very small amount of practice will enable the driver 
to know the best position of the field switch for different 
circumstances. "The manner in which it is handled is 
not unlike that of the ignition of a petrol engine, which 
should be retarded when the engine is running slowly 
heavily loaded to obtain the best results, and advanced 
for high engine speeds. А short ride on the omnibus 


soon demionstrates the simplicity of the control and 
the extreme quietness and smoothness of starting and 
running. It is intended that the omnibus be driven by 
a driver who is not allowed to make any mechanical 
or eleetrical adjustments, and to prevent interference 
by unskilled hands the commutator covers of the motors 
and generator are provided with locks. 

The most interesting consideration is, of course, 
wherein lie the advantages over the ordinary gear-driven 
omnibus. The increased silence and smoothness of 
running are obvious, but against them must be put 
slightly extra weight and possibly a slightly worse 
average overall efficiency of transmission to the read 
Wheels, which would be unfavourable in hilly districts. 
On the other hand, it is likely that, owing to the better 
conditions at starting, a somewhat smaller engine may 
be used for the same class of service, so that the petrol 
consumption is not by any means excessive. The main 
point, however, where economy is to be expected, is in 
the reduction of garage expenses, and the avoidance of 
the heavy maintenance and depreciation due to the short 
life of gears and clutches. Mr. Frost Smith estimates 
that whereas at present 1°5 men per car are required at 
the garage in the night shift, 0°75 men per car would 
be sufficient with petrol-electric vehicles. The follow- 
ing table compares the items of expenditure as ascer- 
tained for gear-driven omnibuses with those estimated 
for the petrol-eleetrie system, taking acccunt only of 
those headings under which a change is expected. 


PENCE PER Can-Mirx. 
GEAR-DRIVEN. PETROL- ELECTRIC. 


Depreciation 1:515 1:000 
Running 0:666 0:333 
Maintenance 2:500 0:666 
Grease, oil, &c. 0:550 0:175 

4:891 2:174 


The remaining items would be unaffected. This shows 
an expected saving of 2°717d. per car-mile. 

Before the chassis was taken over by Messrs. Tilling's 
some extensive road trials were made, in one of which 
a trip was made from London to Hastings, over an 
exceedingly trying road, with a load representing an 
omnibus body and half a dozen passengers, when 
the petrol consumption is reported to have been about 
eight miles to the gallon. 

A demonstration run of the omnibus was held on 
Thursday last, when, by the invitation of Messrs. J. & 
E. Hall & Co., a party, which included some represen- 
tatives of the technical Press, were enabled to form 
their opinions of the working of the system. A start 
was made from the Motor Club in Coventry Street at 
11.20 a.m.; the route was by way of Westminster 
Bridge to Peckham, where the first stop was made at 
Messrs. Tilling's omnibus offices to allow more passen- 
gers to be taken up. The run proceeded very satis- 
factorily to Eltham, where a slight mishap to the cir- 
culating pump delayed the run for a few minutes. The 
journey was soon continued, everything ran smoothly, 
and the 'bus arrived at Messrs. Hall & Co.'s works at 
Dartford soon after 2 p.m. The run was accom- 
plished without any electrical troubles, the engine, 
dynamos, and motors working very smoothly. There was 
a noteworthy absence of vibration or noise. The 'bus 
attains a good speed on the level and slight gradients, 
on which kind of road it was entirely run on with the 
controller in the parallel position, and only once, when 
ascending a steep hill just before reaching Crayford, 
were the motors put in series. Оп arriving at the works 
a complete inspection of the vehicle was made, and the 
commutators of both dynamo and motors were ex- 
amined. "The surfaces of these were found to be in 
excellent condition, showing a total absence of spark- 
ing, and all the armatures were quite cool. The com- 
pany then partook of lunch at the North Pole Hotel. 
After lunch the party was conducted round the works 
and shown many interesting details in the manufactures 
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of the finn. The return journey was commenced soon 
after 5 p.m., and everything ran perfectly. Тһе route 
on the homeward journey was through the Blackheath 
district, and over Shooters Hill. When about half- 
way up this hill the motors were put in series. The 
‘bus was stopped on the steepest part of the hill, in 
order to see if it would start on that gradient when the 
motors were in parallel, but after several unsuecessful 
attempts they were again put into series, and the 
journey was continued, finally concluding a few 
minutes after 7 p.m. at the Motor Club. 

The ‘bus behaved splendidly, and one cf the most 
pleasing features from the passengers’ point of view is 
the easy and smooth manner of starting, absolutely 
without jerk, but just an easy gliding away. The 
absence of clutch and gearing entirely does away with 
the noise and sudden jumps forward which are unfor- 
tunately too familiar in the case of the ordinary petrol 
‘bus. The brakes are exceedingly powerful, but wher 
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THE WARNER TRAMCAR STEERING CONTROL 
A Flexible Four-wheeled Truck 


LARGE party of engineers, including some repre- 

sentatives of the technical Press, were present on 
Friday last, at the invitation of Mr. J. Sutherland 
Warner and the Warner Engineering Co., at a demon- 
stration of the Warner patent ‘‘ steering control," as 
applied to tramcars, held, by the courtesy of the chair- 
man, and Mr. H. E. Blain, general manager of the 
West Ham Corporation tramways. <A саг fitted with 
the truck which had been in service on the West Ham 
tramways for about two years was inspected. Briefly, 
the idea sought after is the construction of a tour- 
wheeled truck, im which certain degrees of freedom are 


‘allowed, which enable the two axles to conform readily 


éé 3 


to variations in the '' straightness ” of the track inde- 
pendently of each other, and without causing the body 


Er:varioN AND PLAN ОЕ WARNER NonN-PARALLEL AXLE TRUCK. 


put into operation the vehicle pulls up with an easy and 
quiet motion. The system appears well adapted fer 
London and suburban street trathe. The speed on the 
level is evenly maintained, but on steep gradients the 
rate of progress is rather slow, although sure. 


Starting Large Motor-Generators.—A somewhat unusual method 
of starting large motor-generators used by the Edison lllumi- 
nating Co. at Detroit, is described in Zhe Enqíineer.. A pneu- 
matic Jack is employed which consists of an air cylinder with a 
piston connected to an arm, this arm having a pawl engaging 
a ratchet on the armature shaft. The idea is for this jack to 
give the armature a single impulse to overcome the standing 
bearing friction, which is considerably higher than the running 
friction of any plain bearing, and also to overcome some of the 
inertia of the rotating parts. It is stated that by the use of 
this device the machine сап be started with a maximum 
current of 500 or 600 amperes, as against 1,500 amperes when 
ic 18 started in the usval manner from rest. 

Electrical Engineers’ Ball.—This annual event is to be held 
at the Hotel Cecil on Friday, January 3lst. Tickets, price 
one guinea, may be obtained from any ot the following members 
of the Committee :— Messrs. H. Alabaster, A. K. Baylor, J. 
Horace Bowden, Н. W. Bowden. Guy Burney, J. Carlton, Т. О. 
Callender, Е. А. Carolan, A. Clift. К. C. De Segundo, В. S. 
Erskine, A. L. C. Fell, G. Flett, E. J. Fox, T. E. Gatehouse, 
sir J. Gavey.. W. Geipel, Dr. К. T. Glazebrook, James Gray, 
К. Kaye Gray, A. E. Hadley, Robert Hammond, Н. E. Harri- 
son. Н. Hirst, J. S. Highfield. Н. R. Kempe, J. E. Kingsbury, 
E. M. Lacey, W. E. Lane, Н. M. Leaf, G. C. Шоуа, W. L. 
Madgen, W. Lee Matthews, W. Н. Massey, W. M. Mordey, 
Н. T. S. MeKay, P. V. McMahon, Е. Н. Nalder, W. A. Major 
O'Meara, G. №. Partridge, J. Petersen, J. 5. Raworth, J. Н. 
Rider, Martin F. Roberts, W. Rutherford, J. H. Rosenthal, 
Alex. Siemens, А. M. “Шаг, Е. A. Smith, J. Spagnoletti, 
T. E. P. Stretche, G. Sutton, E. M. Sawtelle, С. P. Sparks, 
C. D. Taite, J. Taylor, and R. J. Wallis-Jones. The Executive 
Committee consist of Messrs. J. E. Kinesbury., P. V. McMahon, 
G. C. Lloyd, Martin F. Roberts, апа К. J. Wallis-Jones. Mr. 
R. Hammond is Hon. Treasurer, and the Hon. Secretaries are 
Messrs. A. M. Sillar and H. Alabaster. 


of the ear to deviate appreciably from a smooth course. 
Mr. Warner designates the idea course of the centre 
of gravity of the car by the picturesque expression, 
“ The conformity line.” A further advantage claimed 
for his truck against the ordinary parallel axle truck is 
the diminution of flange and rail wear, especially round 
curves and on irregular tracks by the avoidance of 
sudden jerks from side to side. 

A plan and elevation of the truck is given in the 
accompanying figure, from which it will be seen that 
‘ach axle is carried on bearings, which are mounted 
ona frame pivotted on a king pin between the axle and 
the centre of the ear, while the main frame carrying 
the body springs is hung by means of short swinging 
rods from the axle boxes, giving the necessary freedom 
for angular motion of each axle. The object is in some 
ways similar to that of the radial axle-box, but is 
attained in a different way. 

The first part of the demonstration consisted m 
taking a car fitted with the truck a short distance along 
the road, and tracing a line along the ground by means 
of a thin stream of whitewash, running from the car 
body, with the objeet of showing how little the course 
cf the ear deviated from the “б conformity fine." This 
test, although sufficient to show what was required, 
would, of course, have been more striking if carried 
out on a more irregular track than сап be found on the 
West Ham system. After this the flocr boards were 
taken up in order for the movement of the axles to be 
watched, and a more extended trip was taken. The 
so-called steering action was clearly seen, and it was 
generally agreed that the running of the car was par- 
ticularly smooth. Finally, a ear fitted with an ordinary 
parallel axle truck was subjected to similar tests for the 
sake of contrast. 
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INSTITUTION OF ELECTRICAL ENGINEERS 


Election of New President 


Photo. by hitiott c F ru. 
Cor. В. E. B. Crompton, С.В. 


President of the Institution of Electrical Engineers. 


T the meeting of the Institution of Electrical 
А жид: on Thursday, Mr. С. Р. Sparks, the 
senior Vice-President, announced that at the meeting 
that afternoon, the Council had unanimously elected 
their Past President, Col. Crompton, as President for 
the remainder of the session. 


Сог. Скомртох, R.E., who thereupon took the Chair, said it 
was with very mixed feelings that he came betore the meeting. 
An hour previously nothing was further from his thoughts than 
that he would have to asume that position. He could not say 
how deeply he felt the honour of being called upon to succeed 
the greatest man in the world—at any rate in the electrical 
world—and how sad it made him feel that his being in the 
Chair was caused by such a world's loss. Lord Kelvin had 
been so long the central figure of the electrical world that they 
did not realise how much was due to his gigantic labours in 
electrical science, and how much the whole of the English elec- 
trical community had borrowed from him. Ever since he had 
himself begun to work at electrical matters, he had known Lord 
Kelvin personally. He had been associated. with him in the 
work of the Corps of Electrical Engineers, and in the international 
work of which Lord Kelvin was the world's president, and he 
knew that it would not be easy to replace him. It was ditl- 
cult at short notice and in a few words to convey to them how 
great was the loss the Institution had sustained ; but in any event 
it would have been very hard to express what he really felt and 
what they all really felt at the death of their President. 

He thanked the Council for asking him to fill the gap for the 
remainder of the session. He would do his best to serve. He 
was an old man, and not so vigorous as he had been, but he 
would do his best to make the session a success. 


Col. R. E. B. Crompton, C.B., who was previously President 
of the Institution in 1895, was born in 1845, and is thus nearly 
sixtv-three years of age. The firm of Crompton & Co. was 
established at Chelmsford in 1878, so that Col. Crompton has 
been associated with the electrical industry from its very earliest 
stages. Col. Crompton has always been the moving spirit of 
the Electrical Engineers Corps of Volunteers, of which he has 
been commanding officer since the death of Dr. John Hopkinson, 
F.R.S. His work with the detachment of the corps which 
served during the last South African War brought him to the 
notice of the military authorities in connection with steam 
haulage for transport work, and he has since been acting as 
technical adviser to the Mechanical Transport Committee of 
the War Office. In December, 1907, the honorary rank of 
Colonel was conferred upon him. 


AN ELECTRICALLY PROPELLED FIRE ESCAPE 


© EVERAL fire brigades in this country have now adopted 
ee traction to some extent, but comparatively little 
attention has been paid to electrical methods, although a good 
deal has been done in this direction on the Continent. The 
principal argument in favour of electric traction for fire appli- 
ance is simplicity, and the fact that less skilled attendance is 
required on the road as compared with petrol-driven vehicles. 
Electric accumulator traction is particularly suitable for fire 
brigade service, where the runs of the machine average about 
three miles per turn-out, and there is no reason why the electri- 
cally-equipped car should not be a great success. The electrical 
equipment, as now adopted, is only used on the non-pumping 
appliances, that is, the escapes, water towers, and auxiliary 
brakes for the conveyance of extra men. The electric drive has 
the advantage of being immediately ready for service. The 
car can be started at a moment’s notice, as the batteries can be 
kept fully charged, and all that is necessary is to put in the 
starting switch and move off. These are undoubted advantages 
compared with the expiosion engine method, with its starting 
handle to turn. In the motor-driven fire appliances recently 
placed on the market by Messrs. Simonis, of Norfolk House, 
London, some details of which were given in a Paper read by 
Mr. Otto Simonis, at the annual meeting of the Association of 
Professional Fire Brigade Officers at Liverpool last summer, 
the drive takes place on the two front wheels, by separate motors, 
through a single reduction internal gear. The motors are so 
arranged that while one is fixed to the front part of one wheel, 
the other is fixed to the hind part of the other. The battery 


consists of 80 cells, which are divided into groups of 10 cells 
each. These cells are interchangeable, and if any one cell 
requires attention it can be taken out and replaced at will. 
From the batteries, cables are led to the switchboard and con- 
troller, which latter is actuated by a lever, mounted on the 
steering wheel. This lever moves on a half-circle, and has nine 
different positions, five in one direction and four in the other. 
The first five are for the different speeds ahead, while the latter 
four are divided, the first two being the two electric brakes, and 
the other two the reversing speeds, so that in the one lever 
the driver can perform absolutely all the manipulations that 
are required for the handling of the machine. "The front wheel 
drive has been adopted, as the most natural method of driving, 
and many advantages are claimed for it. In the first place, 
power is said to be saved by driving on the front wheels, and 
in the second place a fuller steering lock can be secured, as the 
front axle can even be placed directly sideways to the body 
of the machine, so that extreme turning capacity is obtained, 
which is vastly important in such appliances as fire escapes. 
There is one more point in favour of the front- wheel drive, and 
that, under most circumstances, is, it reduces liability to side 
slip. 1% stands to reason that if in going round corners the 
front and driving wheels draw the machine, the hind wheels 
will readily follow in their track, but if the drive is on the 
hind wheels the tendency of the power is to push the machine 
in a different direction to the front wheels, being steered side- 
ways, and consequently the hind part of the machine swings 
round. The front wheel drive is also better adapted for get- 
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ting out of the gutter of a sloping road, as the wheels can be 
put straight, and pull directly out, whereas with the back drive 
the back wheels tend to push the machine in the straight direc- 
tion, and the front wheels fail to grip, and cannot pull the 
machine out. 

There are two points to which attention may be drawn: one 
is that the battery can be carried in a space which otherwise 
would be of no service, such as between the axles and below 
the frame, so that the whole of the upper part is available for 
the accommodation of extra hose pipes, stores, &c. The second 
point is the comparative immunity against serious damage by 
collision. The car might get a knock which would place one 
of the driving motors out of action, but might still proceed at a 
slower speed by means of the other motor. If the car received a 
blow which bent the frame, it would not much matter so long as 
the wheels remained intact. Тһе battery box might even get dam- 
aged without seriously affecting the running of the machine, and 
one or two sets of cells might even be put out of action. The 
accumulators are capable of allowing 200 to 250 full discharges 
without attention to the plates, which represents some 6,000 
miles’ running of the machine, a considerable distance for fire 
brigade apparatus. А complete set of plates cost about £90, 
and it is estimated that they would depreciate about 7 per cent. 


pool Fire Brigade. The escape is carried on the machine 
telescoped in tour sections, and lving with its trunnions on а 
steel frame affixed to a turn-table. An automatic device re- 
leases the ladders, and in doing so takes the weight off the 
springs of the carriage. By two men hanging on at the foot 
of the ladder it will now swing up into the vertical position, 
when the current from the batteries is switched over to the 
electric motor, built in at the foot of the main ladder, and 
which, acting on the winches, fully extends the ladder is 
about 20 seconds, so that the whole manipulation of the machine 
from its travelling position to its full exteni is executed in 
less than half a minute. But while this is being done, the 
machine can be turned in any desired direction by means ot the 
turn-table. Standing upright, extended to its full height of 
87 ft., the machine will carry one man on top of each section 
of the ladder, giving water with two lengths of hose against the 
burning building, without any support whatever except its own 
base, and this can be used most effectively as a water-tower, 
enabling the Brigade to get on top of the fire when it is quite 
impossible to lean against the building owing to it being in 
volved in a mass of flame. For rescue work the escape is fitted 
with devices so that it can be placed at any angle, right down to 
the horizontal, or even made to form a bridge. It can be 


ELECTRICALLY PROPELLED Fire ESCAPE АТ LIVERPOOL. 


of their initial cost per annum, so that about six years may 
be taken as the serviceable life of the accumulators. The 
annual cost of the upkeep of an electrically-propelled machine 
may be roughly taken as follows :—Depreciation of the battery, 
£15; current for 1,000 miles, at 2d. per mile, £8 6s. 8d.; for 
acid, oil, washers, and so forth, say £5; in all a total of 
£28 6s. 8d., which will compare very favourably with the main- 
tenance and cost of upkeep of the petrol-driven car, and very 
much more favourable than the steam-driven car, where it is 
always necessary to keep steam up. 
cities on the Continent where electric traction for fire brigade 
purposes has been adopted are :—Hanover, Munich, Charlotten- 
burg, Schoneburg (Berlin), Offenbach, Duisburg, Leipsig, Paris, 
Jasle, and, last of all, Vienna, which was the pioneer of 
motor-driven fire appliances, and has 21 self-propelled fire 
vehicles, of which 19 are driven by electricity. Glasgow was 
the first city in the British Isles to employ an electrically- 
propelled fire escape, but this is on petrol.electric principle, in 
which accumulators are not used. 

The accompanying illustration represents a large electrically- 
propelled fire escape, supplied by Messrs. Simonis to the Liver- 
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quickly shortenel and extended again both by the electrical 
power and by manual labour. The trussing forms a hand-rail 
all the way up. and quite a number of minor safety devices are 
attached to the machine. When it is to be lowered again the 
automatic rung catches, which always fall in position when the 
ladder is extended, are released, and an oil brake will let the 
ladders slide down gradually, and allow them to be stopped at 
any moment. 


The New Telephone Charges.— s the result of persistent re- 
presentations by the various Chambers of Commerce throughout 
the country, the Postmaster-General has consented to receive 
a deputation on the subject of the new telephone charges on 
February llth. The deputation will probably be received in 
the House of Commons at about 4.50 p.m., and is expected 
to include representatives of at least seventy Chambers of Com- 
merce, about thirty Town and County Councils, and several 
of the leading trade associations of the country. The deputa- 
tion will be introduced by Lord Joicey, President of the New- 
castle Chamber of Commerce. 
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ELECTRICAL POWER IN RAILWAY GOODS WAREHOUSES 


M& H. HENDERSON, in his Paper read last Monday 
before the Newcastle Section of the Institution of Elec- 
trical Engineers, summed up the chief advantages to be gained 
by the introduction of electrical power in dealing with goods 
traffic in warehouses as follows :—(1) More floor space available 
by making use of overhead travelling cranes. (2) Less aggregate 
power to perform the same work as hydraulic. (5) Less cost of 
power. (4) After the machinery is in running order, less main- 
tenance is required. 

Nos. 1 and 2 are very clearly seen by comparing the equip- 
ment of the North-Eastern Railway Co.’s Forth Goods Ware- 
house, Newcastle, as originally designed for hydraulic power, 
with that of the company’s New Bridge Street warehouse. The 
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Fic. 1—New BRIDGE STREET WAREHOUSE. 


total number of hydraulic cranes at Forth Banks per row of 
benches was 18, in three rows, making a total of 54. These 
cranes served benches with an approximate length of 1,500 ft. 
and an area of about 48,000 sq. ft., which gives 30'5 h.p. per 
1,000 sq. ft. of bench area and a lifting capacity of 14 tons for 
the same area. 

In the company’s new warehouse (Fig. 1) at New Bridge 
Street, Newcastle, which is designed for electrical working, four 
electric overhead travelling cranes, described later, serve two 
benches of a total length of 580 ft. and an area of about 
15,000 sq. ft. These cranes give 613 h.p. per 1,000 sq. ft. of 
bench area, and a lifting capacity of 0°27 ton for the same area. 
These figures show what a great saving can be made by adopting 
such cranes, and that nine similar electric cranes could have 


Fic. 2.—OverHEAD TRAVELLING CRANE WITH REVOLVING JIB. 


replaced the 54 hydraulic cranes at the Forth Goods Warehouse, 
where head room is ample for the use of overhead travellers. 
The figures cover all motions in each case. 

The types of machinery used in a goods warehouse are :— 
(1) Machinery for dealing with goods, namely: cranes, hoists, 
&c. (2) Machinery for dealing with traffic, namely: capstans, 
hoists, and traversers 

In describing the different types, the new goods warehouse of 
the North-Eastern Railway at New Bridge Street will be taken 
a3 an example, because it has been designed for electrical work- 
ing, and the whole of the machinery is electrically driven. 
Under heading No. 1, a type of crane has been adopted which 
seems to be most suitable for this class of work. It consists 


of an ordinary overhead travelling crane, but instead of being 
fitted with the usual crab, the hoisting gear is attached to a 
revolving jib carried on a lattice framework fixed to the crab. 
The crane has thus four motions controlled by two universal 
controllers fixed to a platform on the revolving jib. The jib. 
controllers, and hoisting gear are clearly shown in Fig. 2, which 
also shows the method of suspension from the crab. The lifting 
capacity is Y ton, and the sizes of the four motors are :—Lifting 
motor, 15 B.H.P. at 150 ft. per minute. Revolving motor, 
14 B.H.P. at 250 ft. per minute. Cross traversing motor, 
14 B.H.P. at 150 ft. per minute. Travelling motor, 5 B.H.P. 
at 550 ft. per minute. 


The span is 48 ft. 6 in., and the jib radius 11 ft. From the 
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Fic. 3.—BasEMENT, New BRIDGE TREET WAREHOUSE. 


cross-section of the building shown on Fig. 1, upon which these 
cranes are marked X, it will be seen that a jib can reach material 
outside the span of the main girders and do lifting work in 
three spans of the main building. This is a great advantage, 
as material can be taken from any wagon and deposited on a 
cart irrespective of the position of either vehicle. Such work 
cannot be accomplished by any other type of crane, and at the 
same time the full command of the whole of the bench is 
obtained without in any way taking up valuable storage space. 
Other cranes on the same floor include two wall cranes shown 
at F on Fig. 1. These are ordinary revolving jib cranes with 
stationary machinery and a fixed driving platform. The 
machinery, consisting of lifting and revolving gear with a 
separate motor for each motion, is fixed on brackets above the 
top support of the crane, and the jib is revolved by a vertical 
shaft carrying a pinion, driving a spur wheel fixed to the top 
of the crane post. "These cranes are capable of lifting 1 ton at. 
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Fic. 4.—Grounp Егоов, New Bripce STREET WAREHOUSE. 


a speed of 60 ft. per minute with 6 B.H.P., and of slewing at a 
speed of 150 ft. per minute with 14 B.H.P. The motors are 
driven by a double controller with a ‘single handle, as in use оп 
the travelling cranes. 

In the basement four cranes have been erected, and, owing to 
the smallness of the head room, special types have been used. 
Two of the cranes are travelling jib cranes, similar to the ground 
floor. These are shown at /7 on Fig. 4 and in further detail on 
Fig. 5. In these cranes the revolving jibs are 12 ft. radius, and 
the span is 20 ft. They can thus cover a width of nearly 40 ft. 
and have a track 200 ft. long. The capacity is 1 ton and the 
sizes of the motors are :—Lifting motor, 6 B.H.P. at 60 ft. per 
minute. Revolving motor, 15 B.H.P. at 150 ft. per minute. 
Cross traversing motor, 14 В.Н.Р. at 100 ft. per minute 
Travelling motor, 24 B.H.P. at 100 ft. per minute. 

It will be seen that the hoisting gear is forward on the jib in 
this case, and a heavy balance weight attached at the back. 
This is done to keep the controlling platform up, on account of 
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the small amount of head room available. The remaining two 
cranes in the basement are of a special type, and are named 
revolving pilar cranes. They are shown at / in Fig. 3, and 
a full view of the crane and circular track is shown on Fig. 6. 
Each crane consists of a revolving framework, one end of which 
is constructed to encircle one of the main pillars of the building, 
whilst the other is fitted with wheels which run on a circular 
track attached to the roof. "The cage and hoisting gear are fixed 


the warehouse. These machines are shown at О in Fig. 1. The 
hoisting gear is contained in a travelling crab, which also carries 
the cage. Тһе track is formed of heavy channel irons bolted to 
the roof girders and to the concrete roof, the running rails 
being bolted to the bottom flange. The lifting is done with a 


15- B. H. P. motor, at 150 ft. per minute, and the travelling with 
1j- B. H.P., at 550 ft. per minute, both motors being driven from 
The lifting capacity is 1 ton. 


one controller. These hoists can 


Fic. 5.—OvERHEAD 


near the pillar to the revolving frame, and the travelling motor 
is at the outer end near the wheels, the two motions being 
driven trom one controller. The pillar end of the frame runs 
on a heavy casting which, when bolted up, forms a vertical 
circular support carrying a square horizontal flange on the 
bottom. The end of the frame surrounds this support and 
carries two rollers which bear on the vertical surface, thus 
keeping the motion circular. These cranes are capable of lifting 
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TRAVELLING JIB CRANE. 


pick up material from any part of the ground floor directly 
beneath them, and can deposit 1t on either of the upper floors, 
the wire passing through a slot in the floor when travelling from 
the well to the first floor. In the Jiggers the machinery is fixed. 
A heavy H-iron is bolted to the roof, and along this travels а 
small framework for bringing in the load from outside either to 
the first or to the second tloor, and in two cases to a third tloor 
also. These hoists are shown in Fig. 7. The hoisting rope is 


Fic. 6.—REvoLviNaG PILLAR CRANE. 


1 ton at 60 ft. per minute with 6 B.H.P. and revolving at 150 ft. 
per minute with 14 B.H.P. | 

For hoisting material to the top floors, which are used for 
storage of grain, flour, and similar materials, there are in use 
two transporters and six jiggers. The transporters travel the 
full width of the building at about 70 ft. from the ground-floor 
rail level, the track being extended 16 ft. on each side of the 
building to nermit the hoisting of material from wagons outside 


permanently fixed at one end to the outer end of the girder, and 
passes through the travelling frame over two pulleys to the fall 
block, and thence to the winding drum. The travelling motor 
drives an endless rope attached to the frame, running it in or 
out as required. <A large pullev is fixed at the outer end of the 
girder to take this rope. The capacity is 15 cwt., and the 
lifting is done with 10 B.H.P., at 100 ft. per minute, and the 
travelling with 15 B.H.P., at 120 ft. per minute. These jiggers 


Јах. 16, 1908. 


are made to be controlled from each floor, and also trom two 
places on each floor, namely, one inside and one on a platform 
outside. Тһе various points of working are interlocked in such 
à п.апгег that the controllers can on!y be worked trom one point 
at once. "This is done mechanically by gear-wheels and clutches, 
the various points being coupled by wire ropes driving small 
shafts with bevel wheels, and finally driving two controllers. 
All these machines, with the exception of the Jiggers, are driven 
by universal controllers. 

Machinery for Dealing with Trafic.—The capstans, which 
number 42, are designed for a pull of 1 ton, or six loaded 
wagons averaging a total weight of about 90 tons, at а speed 
of 250 tt. per minute. The motors are 26 B.H.P., and are 
compound wound, the series winding being on two poles and the 
shunt on the remaining two. The starting switches are operated 
directly by the treadle, a strong dashpot preventing too rapid 
movement of the switch. The switch also contains an overload 
release, which brings the switch to starting position and necessi- 
tates the treadle being released before the motor can be started 
again. This works very promptly, and prevents rough usage of 
the capstan. Whether this type of starting switch is the most 
desirable one for electric capstans is a debatable point. Electric 
capstans cannot be roughly treated as hydraulic capstans can. 
In the latter, if the capstan is overloaded (a very frequent occur- 
rence), no harm is done to the capstan, and the load must be 
reduced. until the power of the capstan is sufficient for the load 
before any movement will take place. Such methods of working 
cannot occur with an electric capstan, and unless a protective 
device is provided damage will occur to the apparatus. Pro- 
vided the overload release is kept in order, the operator, how- 
ever careless, will soon learn that the capstan must be treated 
with respect if any work is to be got out of it. Another serious 
objection to the direct operation of the starting switch by the 
treadle is that the necessity of gradually depressing the treadle 
tends to take the man's mind off his work, which is by no 
means without danger; also, owing to his having to work against 
the dashpot and balance weight attached to the treadle, he may 
not cut out all the resistance, which will burn out after a few 
such operations. The preferable method is for the treadle to 
operate a main switch only, the starting switch being auto- 
matically worked either by a magnetic coil or by gearing from 
the motor spindle. ‘The movement of the treadle then becomes 
à single one, as in hydraulic capstans. Another point which 
seems to be overlooked in capstans is the space allowed in the 
cast-iron tank. Capstans are often designed so small that it is 
impossible to get into them, and any work on repairs or altera- 
tions necessitates working in most awkward positions, where 
sight of what is being done is almost impossible. This is a 
great mistake. If the capstan is inside there is no reason why 
it should not be covered in by light plates, which can be easily 
removed and the whole of the mechanism exposed. With out- 
side capstans this would not apply, but the difficulty can be got 
over in a different manner. The author recently had the privi- 
lege of seeing several capstans in a goods yard in Lancashire 
which were excellently arranged. The tank was of a double 
pattern, fixed end to end, these ends being cut out to form a 
communication between the two. The tanks were very deep, and 
one of them was covered with a heavy lid in one piece, which 
carried the motor and the capstan head. The switch-gear was 
also fixed in the same tank, and consisted of a double-pole 
switch worked from the treadle, a starting switch from the 
motor spindle, and a switch which short-circuited the armature 
when the treadle was off, thus acting as a brake. The second 
tank was covered with light plates, and simply contained the 
outlet to the drain, and a ladder for descent. Thus access was 
easily gained to the capstan proper, and it was possible to pass 
in underneath the motor and capstan head and do any work 
required in comfort. АП the apparatus was thus under a cover, 
which did not require to be removed, was easily got at, and 
there was room to deposit any parts which required to be taken 
down. Objection may be taken to the expense of having to dig 
à deeper hole for the tanks, but the advantages gained easily 
outweigh such objection. If all electric capstans were designed 
upon this principle it would do much to remove a number of 
the troubles which occur with electric capstans in practical 
working. In the 42 capstans at New Bridge Street the head is 
driven by bevel gearing, and the shaft of the armature is fitted 
with an electro-magnetic strap brake in series with the motor 
operated for braking by a heavy balance weight when the current 
is cut off. 

Wagon Hoists.—As will be seen from Fig. 3, the only access 
to the basement for railway wagons is by way of the wagon 
hoists. These are worked electrically, and are capable of lower- 
ing 30 tons and lifting 20 tons. They are controlled on the 
push-button principle, and are probably the largest hoists of 
that type ever made. The hoisting arrangement is very simple, 
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being, in reality, two sets of huge pulley blocks. The usual 
method of operation is, however, reversed, and that block which 
is generally fixed is in this case the movable set, and the load 
is raised by means of the tail end rope. Its use in connection 
with a hoist, especially of such a size, is indeed very novel. 
The machinery, which is at the top of the hoist, is composed of 
two exactly similar parts, each driven by a 50-h.p. 240-volt 
compound motor, the motors being connected in series. Each 
motor is coupled to its gearing by means of a shaft carrying a 
magnetic strap brake and also a high-speed centrifugal brake, to 
check too rapid motion. The gearing finally drives a large- 
toothed wheel, which has teeth over about 3 of its rim, the 
remaining part being simply flat. The two parts of the 
machinery are coupled together by means of a heavy crank-pin, 
forming a complete engine, and leaving a space of about 
5 ft. 7 in. between the large-toothed wheels, in which the ropes 
are operated. To this crank-pin are attached the ends of the 
four ropes which hoist the cage, and also the ends of the ropes 
connected with the balance weights which balance the load. 
Starting with the ends, the two ropes are attached to the crank- 
pin. From thence they pass over a fixed pulley at the side 
(both ropes running in one groove). From this pulley they 
pass over the pulley on the crank-pin and back to a second fixed 
pulley, after which they pass over *"dumping"' pulleys to the 
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top of the cage, the double rope opening out so that they may 
be attached to each side of the top beam. The ropes then 
return from the pulleys attached to the cage to the second set 
of blocks, finally being made off at the opposite end of the 
crank-pin to which they started. The switch-gear is of Messrs. 
Smith & Stevens pattern, operated from push-buttons on the 
ground ficor and from a set of push-buttons in the cage. "The 
speed of the hoists is 60 ft. per minute and the lift 18 ft. 

After the wagons are lowered to the basement floor they are 
received by a large traverser. This machine runs in a special 
pit 30 ft. wide and the full width of the building, as shown on 
Fig. 3. The traverser consists of a large platform 27 ft. long 
and 18 ft. wide, running on eight large grooved wheels on four 
sets of rails. "There are also two sets of roller wheels running 
on the same rails to take the centre weight and that of the 
driving platform. Upon one side, which is extended and fitted 
with a hand-rail, is fixed the motor which drives the traverser, 
and also a capstan head for drawing wagons on to the traverser 
from the hoists. The motor is 26 B.H.P., driven by a simple 
reversing controller. The motor drives a shaft fitted with a 
double-clutch gear. One clutch drives the nearest shaft which 
carries the running wheels, and the other clutch drives the 
capstan head. The clutches are operated by one hand-wheel, so 
that both motions cannot be used together. The clutch con- 
necting the capstan head is arranged to drive the head in one 
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direction, the reversal of the motor driving the shaft only, the 
arrangement being similar to that of а free-wheel. Current is 
carried to the motor through collectors fixed underneath the 
floor of the traverser and running in a conduit carrying the bare 
wires. The speed of the traverser is 300 ft. per minute, and the 
capstan speed 200 ft. per minute. 

The power is taken from the Newcastle Electric Supply Com- 
pany’s Pandon Dene sub-station at a pressure of 480 volts 
between the outers. All the power is supplied at this pressure 
and the lighting at 240 volts. The whole building is controlled 
from two switchboards, one for power and the other for lighting, 
а separate account being kept of the energy used for each. 

With regard to the cost of electrical working, the New Bridge 
Street Warehouse has not yet been in use to any large extent, 
so that no figures can be given. Some interesting figures are, 
however, given below with respect to a goods warehouse in the 
South-West of England. This warehouse originally contained 
50 hydraulic cranes and six hydraulic capstans. Betore deciding 
to electrify the cranes, &c., experiments were made to ascertain 
which cranes and capstans used most of the water. It was found 
that three of the cranes, and the six capstans, used 90 per cent. 
of the water. It was then decided to electrify these and drive 
the remaining cranes with electrically-driven pumps. The cranes 
were electrified by fixing a lifting and slewing gear on a fixed 
framework underneath the bench, utilising the old crane posts 
and jibs. In one case the old hydraulic controllers were used 
to work liquid starters, in the second crane special liquid 
starters were fixed, and in the third crane, which was used most 
frequently, ordinary controllers with wire resistances were used. 
The two pumps were fitted with 15-B.H.P. motors and worked 
automatically from float switches on the accumulators. By 
means of change-over switches in the float circuits, the pumps 
and accumulators could be grouped as desired. These altera- 
tions were carried out at a cost of £1,157, and the cost of 
working fell from £600 to £150 per annum. ‘The saving of 
labour in such cases is very great, especially if the power is 
taken from a public supply, as is done in the case mentioned, 
the rate being 14. per unit. This shows what a great saving 
can be made by means of electric driving even by converting 


steam or gas-driven hydraulic pumps то electrically-driven ` 


pumps, and working these by automatic switches. 

Under the heading of conversion of plant may be added a 
change which was made at the Forth Goods Warehouse, New- 
castle. Upon the benches are a number of hatchways for the 
cellars, and the h€draulic cranes are arranged so that most of 
them can lower material into the cellars. It was decided to 
experiment on one row of benches with electric cranes. A crane 
of the transporter type was designed, and the track laid out in 
such a manner as to pass over the roadway, benches, and 
railroad, and at the same time to pass vertically above the 
principal hatehways. ‘This necessitated a specially curved 
track. The track is made of channel iron and carried on a series 
of lattice girders attached to the roof columns. Current is 
conveyed to the motors on the transporter through the track 
rails, which necessitates the insulating of each support. Some 
difficulty was experienced. with this at the commencement, due 
to the vibration breaking down the insulated bolts. "This trouble 
was easily got over by using hard red fibre plates, and bushing 
the holes with two fibre tubes and washers, one tube sliding 
within the other. 'This made an excellent joint, and no trouble 
was experienced afterwards. The transporter consists of a small 
bogie running on four wheels and driven by a vertical motor 
fixed on top of the framework. To the underside of this frame- 
work are attached the cage and lifting gear. Аз there is a 
difference of 480 volts between the rails, the wheels have to 
be insulated from the axles. Brushes press on each wheel and 
carry the current to the motors and the controller. which is of 
the universal tvpe previously described. The lifting capacity 
is 1 ton, and the lifting is done with а 15.B. H.P. motor, the 
travelling motor being 3 B.H.P. There are two transporters on 
the track, and these displaced eleven hydraulic cranes. They 
work very well and can easily perform the duties which were 
previously done by the hydraulic cranes. The number of units 
registered against these cranes averages 550 per month, which 
is very small, and if the wages of the bovs who drive the cranes 
are added, the total cost taken at the power rate of most supply 
companies would be insignificant compared with that of the 
number of hydraulic cranes displaced. 

Mr. Henderson, in referring to the costs of electrical working 
at the New Bridge Street warehouse. said :—Since this Paner 
was written I have taken a few tests with the following results. 
Taking the transporter lifting cage on the top floor (15 b.h.p. 
motor running 350 r.p.m. with 1 ton lifting capacity). 4 tons 
10 cwt. of bran were lifted 40 feet with an expenditure of 
127 units. Four bags, equivalent to 4 cwt., took energy working 
out at 0:527 unit per ton. Six bags or 6 cwt. took 0:244 unit 
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per ton. Tests on the jigger showed, in lifting 10 tons of flour 
in 20 lifts through 50 feet, 0:164 unit per ton. The time of each 
hoist was 26 seconds. 

He also showed a special capstan starting switch as fulfilling 
conditions better than the usual dash-pot and arm-swinging over- 
contacts. This starter is shown diagrammatically in Fig. 8; the 
principal parts consist of a solenoid, a plunger with retarding 
dash-pot, and a number of levers hinged to the lower pole- 
piece of the solenoid. The upper ends of the levers carry the 
carbon contacts. The levers are controlled by their lower ends 
passing through a frame which is attached to the bottom of 
the plunger. The solenoid, becoming energised by the closing 
of the small controlling switch, begins to lift its plunger, the 
motion of which is retarded by an air dash-pot. As soon as the 
frame, which is attached to the base of the plunger, begins to 
move, one of the levers is released, and this lever being at- 
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tracted by the magnetic flux of the solenoid makes the field 
and contact. As the frame travels still higher another lever is 
released, which, in its turn, is attracted and cuts out a step of 
resistance, and so on, one lever after another being attracted 
until the entire amount of resistance in series with the armature 
circuit is short-circuited or cut out. When the circuit to the 
solenoid is opened, the plunger with its attached frame drops. 
As the frame goes down the lower ends of the levers are pulled 
inward, breaking the contacts in the reverse order in which 
they were made. As the contacts are broken the resistance is 
inserted in the armature circuit, so that the resistance is all 
inserted when the last lever breaks the main-line contact. 


DISCUSSION. 


Mr. К. О. Hunt referred to the control of the jiggers, point- 
ing out that this was accomplished by means of wire rope. 16 
would seem as if the more direct way would be by a system 
of electrical multiple control in the same way that push-button 
lifts are operated. Relays with electrical transmission might 
be employed. With reference to the electric capstans emploved, 
especially in out-door situations, the wide changes of tem- 
perature to which they are subjected must produce much con- 
densed moisture within, and he suggested that the question of 
supervision of the switchgear would be important with the 
arrangement shown. No one but a trained acrobat could make 
а good contact in some underground chambers below capstans. 
This point was of intluence in producing an opinion as to the 
reliability of electric capstans, as, although they are not really 
frail, they are sometimes put down as faulty owing to lack 
of proper supervision. In the case now discussed. as the cap- 
stans are not out of doors, it would be better to put nearly 
the whole of the control gear above ground on a wall or pillar. 
which would probablv be near at hand, making maintenance 
easier. He also wished to know why the makers of the waggon 
hoists had inverted the usual block and fall svstem. The good 
point of this inversion—that one cannot lift the cage above 
a certain point—had not been utilised by the makers. The 
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drawback to the arrangement was that the large steel ropes 
passed round small pulleys with a reverse bend. Under these 
conditions ropes wear out four times as fast as if they were 
bent in one direction. 

Mr. J. ANDERSON asked for information as to the units con- 
sumed, the kilowatts demanded, and the financial results. He 
gathered that the author had had trouble with his capstans, 
and wanted to know if this was at the commutator or confined 
to the starter. He would like to know if circuit-breakers were 
freely used in the installation. He regarded the switchgear for 
the waggon hoists as rather complicated, and asked it liquid 
starters had been considered. He also, wished to know if three- 
phase working had been considered. All motors but the hoist- 
ing motors on the overhead travellers could have been squirrel 
cage, and no complicated starting-year would have been needed. 
The motors would, or course, be larger with three-phase work 
to give suflicient starting torque. The capstans would undoubt- 
edly have been better if driven by three-phase motors. They 
would have stood rougher usage, as the only limiting factor 
would have been the load at which the motors would burn 
out. With regard to the capstans, were they started up on 
load or with a slack rope? The waggon hoist could have been 
run by small transformers and relays. Three-phase motors 
would have been cheaper and more easily maintained. 

Mr. C. Farapay Procror, referring to the unique arrange- 
ment effected in the conversion of the Forth Goods Warehouse, 
wirhed to know what special precaution had been taken against 
damp in using fibre insulation. 

Mr. Horrrs asked the speed of the capstans; were they direct- 
driven from the motors? He also referred to the field winding 
on the compound-wound machines, and wished to know why 
the shunt and series windings were placed on different poles. 
What was the load factor on the installation? Were cut-outs 
or fuses used on the motors? If the latter, were the fuses of 
the cartridge type? 

Mr. CLOTHIER congratulated the N.E.R. on the saving effected 
in power by adopting electric drive, and wished to know the 
further saving through economy in space. He thought a chamber 
eight feet deep involved rather a tremendous amount of ex- 
cavating for a capstan, and suggested as an alternative that 
the motor and gear should be fixed to the underside of the 
chamber cover, which could be raised by screws some three or 
four feet for inspection purposes. 

Mr. W. Cross also referred to the difliculty of getting at 
the electric capstans, and asked why the arrangement adopted 
in hydraulic capstans was not followed. In these the whole 
of the gear is fixed to the lid of the tank, and the lid suspended 
on pivots, enabling the whole gear to be slewed round for 
inspection. The switchgear shown seemed a little complicated. 
Capstan resistances should be designed so that they could be 
left in circuit, if necesary, for half an hour. 

Mr. LONGMAN, referring to the compound wound capstan motor, 
askel if any sparking between brushes occurred through having 
the shunt and series windings on separate poles. He also re- 
quested information as to the cost of upkeep of the special 
switch shown, and asked whether the 240-volt motors of the 
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HE paper read by Mr. G. W. Worrall at the meeting of 

the Manchester Local Section of the Institution of Electrical 
Engineers last Tuesday contained the results of the continna- 
tion of some experiments detailed in a previous paper (see 
ELECTRICAL ENGINEERING, Vol. I., p. 263) on the magnetic 
oscillations occurring in alternators due to the shape and 
proportions of the machine parts. Such oscillations may be 
broadly divided into two classes :—(1) The oscillations taking 
place in the main magnetic circuit; (2) the oscillations taking 
place locally in the pole-face and air-gap. The first have been shown 
to he practically independent of the shape of the armature slots 
and the armature current, while the second were greatly in- 
fluenced thereby, both in their magnitude and nature. 

Although the existence of oscillations of the main magnetic 
flux has been fully recognised, diverse views have been ex- 
pressed regarding the conditions determining its nature and 
magnitude. 

There does not appear to be any record of experimental 
observations of the phenomenon except Fischer-Hinnen's experi- 
ments оп the humming of dynamos and motors. The experi- 
ments of this author show that the pitch of the note emitted 
corresponds to the frequency with which the teeth pass the 
pole-shoe. and he concludes that humming is due to the oscilla- 
tions in the main magnetic circuit. As a result of his experi- 
mental observations he gives the formula :— 


b-O"Ur 
(D+2 $) x 
where 4=breadth of pole-face, r=radius of pole-tip, D=dia- 


N=(whole number) +0 5; 
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hoists which were connected two in series had any mechanical 
connection between their shafts. He would like to know the 
reasons for adopting direct current in preference to three- 
phase supply. 

THE CHAIRMAN (Mr. Pice) interposed to say that the design 
of the warehouse was settled six or seven years ago, and 
contracts placed ; other things had intervened. When the actual 
building was commenced the designs were again considered, but 
for commercial reasons, in spite of the advance in three-phase 
work, it was decided to adhere to direct current. 

Mr. CracGvcE detailed some experiments he had made on red 
fibre, and asked what special means were taken to make its use 
possible. 

Mr. Pica explained thai the fibre was heavily shellaced. 

Mr. НЕхрЕнхох, in reply, said that, owing to special condi- 
tions, such ав the amount of work involved in removing goods 
from box waggons, the mechanical control of the jiggers was 
considered better. He agreed that, wherever possible, the 
switchgear should be fixed outside capstan tanks. The chief 
trouble in capstans was moisture, and where the electrical gear 
was hard to get at, the cost of maintenance was doubled. The 
cost of the tanks described was not heavy, and was merely a 
capital charge, while excessive maintenance due to shallow 
tanks went on as long as the plant was used. The power factor 
could not yet be determined, as the place was not yet in full 
use. There were automatic circuit-breakers on each capstan, 
and breakers controlling the maim power circuits, branches of 
which were protected by fuses. Trouble was sometimes experi- 
enced bv a small fuse, flashing over to terminals, pulling out 
the big main cut-outs. The capstans were never started with 
the rope tight on, as the man would then have a chance of 
being pulled into the capstan through dividing his attention 
between his foot treadle and the load. He recommended a 
form of switch, such as that on the table, the treadle of 
which could. be аё once pressed home, and relieve. the man's 
mind as to the gradual starting up of the motor. With regard 
to the traverser at the Forth Goods Station, he admitted the 
design was unusual, but by bushing the wheels with dished 
mica bushes secured by insulated bolts, and paying attention 
to the insulation of the rails, no trouble had been experienced 
throughout a run of four or five years. The capstan motors 
were connected direct to the head. The reason for placing 
the shunt and series windings’ on separate poles of the four- 
pole motor described was that the depth of the poles was limited 
bv the space at disposal. There was no trouble due to tlashing 
over between brushes. The wiring of the building was onen, 
on porcelain cleats, except where there was danger of crushing 
or abrasion, when metal tubing was employed. The princiole 
of mounting the capstan electrical gear on the tank lid, this 
being placed on trunnions, was good, provided the motors had 
grease lubrication. The 240-volt motors on the hoist were 
mechanically connected through the crank-pin. The obiect of 
putting them in series was to simplify the electrical connections. 

It was announced that the Paper should have been previously 
read in London. but. owing to the death of Lord Kelvin, its 
discussion had been postponed till February 20th. 
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meter of armature. N=number of teeth in armature. This 
author considers that theoretically the expression should be 
equal to a whole number, because in that case the reluctance of 
the magnetic circuit is constant, and he explains his experi- 
mental results by assuming that on account of fringing of the 
flux at the pole-tips the effective is greater than the actual 
pole width. 

The machine employed in the present investigation was the 
same as that described in the author's previous paper already 
referred to, i.e., three-phase, lap-wound tapped armature, 4 poles, 
44 teeth, speed 1,200 r.p.m., P.D. on open circuit 173 volts. 
To this machine ànd for the purpose of the present investigation 
new pole-pieces were fitted having an arc approximately equal 
to six times the tooth-pitch. The pole-shoe and limb were 
laminated and in one stamping. The armature slots were 
open, ;9, in. wide and 15 in. deep; the width of the tooth at 
the armature surface was the same as the width of slot; the 
air-gap was 0'118 in. 

The magnetic oscillations were observed by means of the 
E.M.F.'s induced. in search coils linking the magnetic circuit. 
One search coil of 10 turns, wound on a wood frame, enclosed 
the pole-shoe another of 60 turns was wound round the limb, 
midway between the pole-shoe and the yoke. and a third of 
60 turns round the voke. 'Гһе position. of the search coil on 
the pole-shoe is shown in Fig. 1. 

Аз in the author's previous investigation, the E.M.F.'s were 
photographically recorded by means of a high-frequency Duddell 
oscillograph and revolving film camera. Since the armature cur- 
rent had been shown to have practically no influence on the 


magnitude of the oscillations, the machine was гип only оп 
open circuit. The polar are was varied by planing down the tips 
of the pole-shoes. The planing was done in a direction parallel 
to the iaminations, and with a very sharp tool and fine teed, 
so as to prevent as far as possibie a burr forming over the 
edges of the laminations. The exciting current was adjusted 
so as to produce the same magnetic flux in the magnetic limb 
in the case of each experiment. The flux in the other parts of 
the circuit also remained nearly constant throughout. Fig. 1 
shows the pole-shoe in its various sizes. 

The area of the E.M.F. wave induced in a coil represents 
the periodic increase and decrease of the flux occurring at that 


Search Coil 
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point of the magnetic circuit. Fig. 2 represents graphically the 
value of this change of flux for the different sizes of pole- 
shoe. It will be noted that the magnitudes of the oscillations 
occurring in the yoke are approximately one-half those occurring 
in the limb of the pole; this is, of course, due to the yoke 
flux being one-half the limb flux. The percentage oscillations 
are the same in both parts of the magnetic circuit. From these 
results it will be seen that the magnitude of the oscillations 
varies through a great range, and that it is à maximum when 
the polar arc is six times the tooth-pitch and a minimum when 
the polar arc is five and one-half times the tooth-pitch. 

The P.D. wave was oscillographed for each size of pole-shoe, 
and Fig. 3 shows the half-waves recorded. It will be noted 
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that the ripples increase very considerably in magnitude аз 
the polar are is reduced, and are a minimum when the polar 
arc is such that the magnetic oscillations recorded are a maxi- 
mum and rice rersd. The P.D. was found to rise as the ripples 
increased, and th» values corresponding to the various waves 
are indicated thereon. 

The general distribution of the field in the case of the 
smallest size of pole-shoe was determined by means of the 
E.M.F. wave induced in a coil attached to the armature surface, 
and of a width equal to the pole-pitch. Each side of the coil 
was laid over the centre of а slot, and the E.M.F. wave 
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obtained is shown in Fig. 4. It will be seen that the field 
immediately beyond the pole-tip is very small compared with 
that under the pole, and hence the stray flux increases the 
effective polar arc by but a very small amount. The variations 
to which the main field is subject may be examined by means 
of the diagrams in Figs. 5 and 6. In Fig. 5 the polar arc equals 
six times the tooth-pitch, and in Fig. 6 five and one-half times. 
In the case shown in Fig. 5 the two extreme positions of the 
armature relative to the pole-are when (a) two slots and (^) 
two teeth are under the pole-tips; the former position is shown 
at A and the latter position at B. 

In position A, since there is very little fringing, the major 
portion of th» flux will only enter the teeth actually under tne 
pole, and hence the boundary lines of the flux will be approxi- 
mately as shown. In position B the flux will spread out towards 
the outer edges of the teeth, and the boundary of the flux 
will be somewhat as shown. Thus the surface through which 
the flux enters the armature increases from / m to p q as the 
latter moves from position A into position B. Hence the arc 
of the armature under the influence of a pole is subject to a 
periodic variation in magnitude, and the reluctance of the 
magnetic circuit, and hence the magnitude of the magnetic flux 
is subject to a periodic variation also. This magnetic oscilla- 
tion may therefore be termed *'flux pulsation." In the case 
shown in Fig. 6, when the polar arc equals five and one-half 
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times the tooth-pitch, the two extreme positions of the arma- 
ture relative to the pole are when (0) a slot is under the trail- 
ing tip and a tooth under the leading tip, and (b) a tooth 
under the trailing tip and a slot under the leading tip; the 
former position is shown at А and the latter at B. The 
boundary lines of the flux in the two cases will be approxi- 
mately as shown. from these latter diagrams it is clear that 
the surface through which the flux enters the armature remains 
constant in magnitude, but is subject to a periodic variation 
in position relative to the pole-piece, giving rise to a to-and- 
fro swinging of the main flux, which therefore may be termed 
the “flux swing." Notwithstanding that the principal varia- 
tion to which the main flux is subject in the two cases is as 
described, yet it is evident that it is also subject to a sligh: 
"swing '' in the case shown in Fig. 5 and to a slight *'' pulsa- 
tion" in the case shown in Fig. 6. When the proportion of 
polar are to tooth-pitch lies between the values given above, 
the oscillations which occur will include both of the types 
described, but their magnitudes will not be so great. The 
"flux pulsation’’ would affect the whole of the magnetic cir- 
cuit, but the ‘flux swing" would affect the air-gap only. Thus 
it is that the E.M.F.'s generated in the experimental search 
coils linking the magnetic circuit were a maximum for the case 
shown in Fig. 5, and а minimum for that shown in Fig. 6. 
'The two kinds of magnetic oscillation of the main flux have now 
been dealt with, and their effect in generating E.M.F. ripples 
in the armature coils may next be considered. The frequency 
of the ripples is the same as that of the magnetic oscillations, 
i.e., equal to the number of teeth passing a pole per second ; 
in the case of these experiments the frequency was 880. When 
the flux is subject to a *'pulsation," the E. M.F. ripple generated 
in an armature coll will be in proportion to the flux linked by 
the coil. The flux linked is a minimum when the centre of the 
coll coincides with the neutral line, and is a maximum when it 
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coincides with the centre of the pole-face. Hence the E.M.F. 
ripples will be a minimum in the former position and a maxi- 
mum in the latter. On the other hand, the main E.M.F. 
generated in the coil due to the rotation of the armature will 
be a maximum in the former position and a minimum in the 
latter. Hence, in the case shown in Fig. 5, the ripples in the 
E.M.F. wave will be a maximum as the wave crosses the zero 
line, and a minimum in the crest of the wave. 

When the flux is subject to à ‘‘ swing,” the E.M.F. ripple 
will be venerated in an armature coil only as the sides of the 
latter are actually cutting the flux, that is, when they are under 
tne pole-face. Hence, in the case shown in Fig. 6, the ripples 
in the E.M.F. wave will be а maximum in the crest and a 
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minimum as the wave crosses the zero line. This case is very 
clearly illustrated in the E.M.F. wave shown in Fig. 4. 
already referred to. 

In considering the summing-u» effect of ihe armature coils, 
distinction must be made between the two principal types of 
winding, t.e., the open circuit and the tapped continuous-current 
winding. In the former the E. M.F. ripples in successive coils 
will add up in the same way as the main E.M.F.'s, and there- 
fore in this case the remarks made on a single coil apply to 
the whole armature. In the latter the main E.M.F. is a maxi- 
mum when the tapping points are in the neutral plane, and a 
minimum when they are opposite the middle of the pole-face. 
In the former position of the tapping points the ‘pulsation " 
of the main flux will induce E.M.F. ripples in the conductors 
of any armature circuit which will cancel each other and so 
vive no resultant P.D. between the tapping points, while the 
"swing'' of the main flux in the air-gap will induce E. M.F. 
ripples which will add up and give a resultant P.D. between 
the tapping points. In the latter position of the tapping points, 
and when the main E.M.F. is zero, the “pulsation” of the 
main flux will induce E.M.F. ripples in the conductors of any 
armature circuit which will add up and give a resultant P.D. 
between the tapping points, while the “swing” of the flux 
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will induce E.M.F. ripples, which will cancel each other and so 
give us resultant P.D. between the tapping points. Thus it 
appears that in all types of armature winding the ripples in 
the crest of the wave are due to the "flux swing," and those 
in the zero portion of the wave are due to the “flux pulsation.” 

This effect may be made more apparent by intensifying the 
ripples in the P.D. wave by means of resonance. Fig. 7 shows 
the resonance P.D. obtained in the case of the smallest polar 
arc, from which it will be seen that the zero portion of the 
wave is practically smooth. In order to ascertain if this effect 
occurred in the case of other machines, several generators were 
oscillographed. Fig. 8 shows two of the half-waves recorded. 
А is the P.D. wave of a single-phase generator with rotating 
feld; the ratio of polar arc to tooth-pitch was six, the air-gap 
was slightly greater at the tips than at the centre of the pole- 
face. It will be seen that the crest of the wave is practically 
smooth, due to the absence of “flux swing." B is the P.D. 
wave between neutral and line of a. three-phase generator with 
rotating field ; ratio of polar arc to tooth-pitch was very slightiy 
greater than five and one-half, the air-gap was constant over 
the whole pole-face, but the tips of the pole-shoes were very 


thin. It will be noted that the ripples are very strong in the 
crest of the wave, due to the "flux swing ” effect, but diminish 
towards the zero portion. The ripples cover a somewhat larger 
arc of the wave than in the case of the author's experimental 
machine, on account of the special nature of the winding. Thus 
similar results have been obtained from three machines widely 
differing in construction, and it may therefore. be concluded 
that the experimental results given in this paper are of general 
application. 

Local Oscillations of the Magnetic Flux in the Pole-face and 
Atr-gap.- -In the experiments described in the author's previous 
paper, already referred to, the phenomenon of "phase dis 
placement ° was observed. This phenomenon has now been more 
fully investigated and the displacements measured, and it may 
be well to introduce this part of the subject in hand by repeat- 
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ing briefly here the description of the phenomenon given in 
that paper. When the conductors in а slot under the pole-face 
carry current, the local magnetic flux generated by the current 
has two paths open to it: the one lies across the slot and 
the other across the air-gap from one tooth-top to the pole- 
face and back to the next tooth-top. In the case of an open 
slot armature the reluctance of the latter path, in proportion to 
that of the former, is usually such that the major portion of the 
flux proceeds that way. The local flux in that case strengthens 
the main flux, entering one tip of a tooth, and weakens that 
entering the other tip. Thus the line of symmetry of the flux 
is slightly displaced. This effect was called by the author ''flux 
displacement." In the investigation forming the subject of the 
previous paper search co)s were attached to the pole-face for 
the purpose of observing the local magnetic oscillations due to 
the passing of the armature teeth; one side of each coil was 
attached to a N-pole and the other in a corresponding position 
to an adjacent S-pole; the sides of the coils were parallel to 
the axis of the armature. When “flux displacement " occurred 
the phase of the E.M.F. wave generated in a search coil was 
slightly changed in its relation to the armature teeth. This 
effect was referred to as '' phase displacement.” 

In the present further investigation of this phenomenon the 
machine employed was that already described in the opening 
remarks of the present paper. Three search coils were attached 
to the faces of adjacent poles, t.e., one of a single turn in 
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the centre and one of three turns each of the pole-tips. The 
E.M. F.'s generated were photographically recorded by means of 
the oscillograch, and a definite position of the armature was 
instantaneously marked on the record by means of a contact- 
maker of special design. The construction of this is shown at 
Fig. 9. It consists essentially of three parts, the steel spring S, 
the copper gauze C, and the moving steel contactor K. This 
last is attached to an arm on the machine shaft (not shown) 
and rotates with it, while the spring S and the gauze C are 
stationary. The three parts are so adjusted that the contactor 
K at the same instant flicks the tip of the spring S and rubs 
the gauze C. Fig. 10 shows the diagram of connections. R is 
the contact-maker, P is a pair of strips of the oscillograph, T 
is а search coil, апі L is а small accumulator. It will be 
seen that at the instant of contact the accumulator L is con- 
nected in parallel with the search coil T, and hence the current 
tlowing through the oscillograph strips will be momentarily 
altered, producing a sharp break in the continuity of the E. M.F. 
wave being recorded. Fig. 11 shows а record obtained; the 
break in continuity occurs at P, and this point corresponds to 
a definite position of the armature relative to the search coil, 
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Only one contact was made in each revolution, and each oscillo- 
graph record represented a complete revolution of the machine. 
The accuracy of the contact-maker was tested from time to 
time, and proved by the exact repetition of previous records. 

When the machine was on load and the armature conductors 
passing the sides of the search coil carried current, the E. M.F. 
wave generated was found to be slightly displaced from its 
position on open circuit relative to the contact mark on the 
record. This change of position, as measured on the oscillo. 
graph record, gives the displacement of the line of symmetry 
of the flux, or “flux displacement." 

Table 1. gives the displacements observed expressed as a 
percentage of the tooth-pitch. In this table the positive sign 
indicates a forward displacement of the E. M.F. wave on tes 
oscillograph record and hence a backward displacement of the 
flux relative to the armature. Tt will be noted that in the 
case of non-inductive load the’ displacements are all positive, 
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while in the case of inductive load the displacements change 
from positive through zero to negative in passing irom the 
trailing tip to the leading tip of the pole. This is due to the 
distribution of current under the pole-face. When the load is 
non-inductive the current is in the seme direction as the main 
E.M.F. generated, and hence strengthens the flux in the rear 
tip of а tooth and weakens that in the forward tip. When, 
however, the load is inductive the current. under the centre of 
the pole-face is zero, and that under the leading tip is in the 
opposite direction to the main E. М.Е. 

It will be further noted that in the case of non -inductive 
load the displacements are greatest under the leading tip and 
diminish towards the trailing tip. "This is probably due to the 
main armature reaction flux weakening the leading апа 
strengthening the trailing tip of the pole. As successive slots 
pass a given point in the pole-face the armature current oppo- 
site that point would not be quite constant, but the flux dis- 
placement was not found to vary within the possibilities of 
measurement. In a single-phase generator, however, the varia- 
tion of current and hence the variation of “flux displacement "' 
would be very great. ‘Flux displacement” would cause the 
distribution of eddy currents over the pole-face to vary between 
no load and full load and with various power factors, and hence 
the eddy current loss would be also subject to a variation. 
The periodic variation of the ‘‘flux displacement '' as successive 
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Load. pole-tip. pole-face.  pole-tip. 
Open cireuit .. .. .. . 0 0 0 
Non-inductive half.load —80 +65 +30 
Non-inductive full load + 15:0 +10°7 +41 
Inductive half load... |. -23 О +2°8 
Inductive full load .. – 4:5 0 +41 
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slots pass a given point in the pole-face would cause the eddy 
current, distribution and hence the eddy current loss to vary 
periodically also. The magnitude and frequencv of this latter 
would depend upon the type of winding and the number of 
phases possessed by the machine. 

The results of the investigations described in this paper may 
be briefly summarised as follows :— ` 

1. There аге two kinds of magnetic oscillation in the main 
magnetic circuit :--(a) A variation in magnitude or “flux pulsa- 
tion”; (b) a to-and-fro movement of the flux or “flux swing.” 

2. "Flux pulsation” is a maximum when the ratio of polar 
arc to tooth-pitch equals a whole number, and is a minimum 
when the ratio equals a whole number plus one-half. 

ó. "Flux swing” is a maximum when the ratio of polar arc 
to tooth-pitch equals a whole number plus one-half, and is a 
minimum when the ratio equals a whole number. 

4. The ripples in the crest of the P.D. wave are due to the 
"flux swing” and those in the zero portion of the wave to the 
"flux pulsation.” 

9. When the armature carries current, the flux entering the 
teeth is displaced (a) backwards, when the current is in the 
same direction as the main E. M.F. generated: (5) forwards; 
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when the current is in the opposite direction to the main E. M.TY. 
venerated. 

Fhe author expresses his thanks to Messrs. Thomas Parker, 
Ltd., for the loan of the machine and special pole-pieces, 
¿nd to Professor Marchant for his interest in the work and 
valuable advice. 


THE LONDON POWER SCHEMES 


P to the present the views of the majority of the London 

Local Authorities towards the Companies’ proposal em- 
bodied in their Parliamentary Bill are not known. In the case 
of St. Pancras, however, a report has been submitted to the 
Council by Mr. Sydney W. Baynes, their electrical engineer, in 
which he points out that St. Pancras would be included in the 
area scheduled, but it was not clear whether the Companies 
would compete for the Council's consumers. It appeared to be 
their intention, however, to supply private consumers for power 
purposes. At a later date the Company would be likely to 
obtain further powers to enable them to compete with the local 
authority. In any case, it was undesirable that the. Company 
should possess powers over the St. Pancras area. Further, there 
was not sufficient. provision 1n the Bill for the protection ot the 
local authority as regards the breaking up of roads. 

In the Preamble of the London and District Electricity 
Supply Bill there is a statement that the generation of energy 
is expensive because it is in the hands ot a number of authori- 
ties and companies, and that it is expedient that electricity 
should be generated on a laige scale in order that it may be 
used to a greater degree for industrial and other purposes. 
The results obtained at large stations recently, Mr. Baynes 
says, do not Bear out these assertions. [n the case of the 
Lots Road generating station (London Underground Electric 
Railways), he understood that the works costs were extra- 
ordinarily high for a station supplving so much power ard 
with such an excellent load tactor; and this new station might 
be taken as being well up-to-date. Section 52, sub-section 3, of 
the Bill provides that in the event of a local authority being 
authorised to supply in the area, the Company shall not supply 
power without the consent of the authorised distributor, pro- 
vided the authorised distributor is willing to give a sufficient 
supply of energy at a price which the Company are. supplying 
it. or are willing to supply it. Under this clause, Mr. Baynes 
protests, the Company would be in direct competition for all 
the Council's power consumers. They might easily bring the 
price down to an impossible figure and obtain the Councils 
power load. They might also acquire the lighting of power 
consumers’ premises, as they propose that they should be per- 
mitted to supply lighting in any premises, together with the 
power supply, if the former load did not exceed 20 per cent. ot 
the latter. 16 had been proved, however, that this 20 per cent. 
was sufficient to provide full lighting for most power consumers. 
The engineer further pointed out that under the Bill, whilst 
the Company supplying an authorised distributor were only 
liable to а penaltv of £10 рег day in default ot supply, the 
authorised distributor would be liable to each individual con- 
sumer in the event of the Company failing to supply. There 
were other provisions which protected the Company in every 
way, and placed them in à much better position than that of th: 
present authorised distributors. The engineer expressed the 
opinion that the Bills referred to should be opposed. This i: 
to be done. and petitions will be preserted against each of the 
schemes. 


CATALOGUES AND PAMPHLETS RECEIVED 


MOTORS WITH BALL BEARINGS.—4A brochure from the 
Electric. Construction. Со. describes а new tvpe of continuous- 
current. motor fitted with ball bearings which the firm have 
introduced. It is claimed that, with this type of bearing, fric- 
tion losses are almost eliminated. "The bearings are liberally 
desiened and fitted for heavy, continuous work, and their com- 
pactness facilitates efficient ventilation. In addition to this, 
constant replenishment of air (as in journal bearings) is not 
necessary, and the grease only needs replacement at intervals 
of four to six months. 

SWITCHGEAR.—Messrs. Veritvs have sent us a copy of а new 
abridged switchgear list in a convenient form, uniform with 
other small-sized lists previously issued. The publication is as 
condensed as possible, in order to cover extensive ground in a 
small space, and a useful feature is an index of catalogue num- 
bers. Amongst novelties sted for the first time are a new 
pattern of heavy open protected fuse, a special street lighting 
switch, some new voltmeter switches and plugs, and some orna- 
mental switchboard pediments in wrought iron. 


NEW PUBLICATIONS 


' Transactions of the Mining Institute of Scotland." Vol. 
XXX. Part I. Proceedings of General Meetings at Dunferin- 
line and Edinburgh, 1907. (Neweastle-upon-Tyne : The Jn- 
stitution.) 

“Electric Wiring and Fitting for Plumbers and Gasfitters.”’ 
By Sidney F. Walker. (London : Scott, Greenwood & Son.) 55. 
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ELECTRICAL MEASURING INSTRUMENTS AND SOME OF THEIR 
| WEAKNESSES 


N a Paper read on Wednesday, January 8th, before the 

Association of Engineers-in-Charge, Mr. К. Edgcumbe said :— 

No apology is, I think, needed for admitting that electrical 
measuring instruments do possess some weaknesses. 

I feel that 1Ё the ways of measuring instruments were rather 
better understood, and their little weak points more tuliy 
recognised, engineers would be spared many a mauvais quart 
d'heure with their meters, and the long-suffering instrument 
manufacturer would spend fewer sleepless nights. 

A mistake is often made from the very outset in selecting 
the most suitable range when ordering the instrument; fre- 
quently the maximum possible emergency load which is likely 
to occur is selected, it being quite overlooked that for possibly 
nine-tenths of the time the load will not exceed a third of this 
value. The normal deflection is consequently so small that 
the accuracy is very much impaired. This is particularly un- 
fortunate with moving iron instruments, since, owing to the 
fact that the permeability of iron is small at low inductions, 
the first tenth of the scale of such an iron instrument is always 
cramped. For this reason the top reading should be chosen 
as sniall as pessible, во that the upper part of the scale may 
be mostly used. 

In the case of moving coil instruments the scale is perfectly 
even throughout its range; but even then it is a great mistake 
to order a higher range than is absolutely necessary. For the 
same reason, if an instrument with several ranges is required 
for general testing work, each should be not more than five 
times that of the next lower in the case of a moving iron 
instrument, or more than ten times with a moving coil. In 
this connection it may be pointed out that it is always better, 
as far as possible, to make all the ranges round multiples of 
one another, so that one set of divisions can be used through- 
out, a constant of 2, 5, 10, &c., being applied according to the 
range. 

This question of range becomes of supreme importance in 
ampere-hour or watt-hour meters, since with very light loads 
it is not simply a case of the indications being inaccurate, 
but the meters will not start at all below a certain minimum, 
owing to the initial friction which has to be overcome. Ап 
ampere-hour meter should start with from 1 per cent. to 14 per 
cent. of its full load, and a watt-hour meter with from 3 to 
1 per cent.: but, unfortunately, after being installed for some 
time, it will often be found that these figures have to be 
doubled; consequently, it is better to so select the range of a 
meter that its maximum reading is, say, fifty times the 
smallest load, which it is wished to register, even if this entails 
overloading it to the extent of perhaps 20 per cent. or 50 per 
cent. for short periods. 

In the case of alternating-current watt-meters, the power 
divided by the voltage does not necessarily give the amperes 
flowing. The current may be much greater than the value sc 
obtained, according to the ‘‘power factor’’ of the circuit. 
Whenever possible, therefore, in ordering a watt-meter, not 
only the maximum reading in watta, kilowatts, or horse-power 
should be given, but also the corresponding current, or, failing 
this. the approximate power factor to be expected. 

With voltmeters the requirements are different, the aim being, 
as a rule, to provide as open a scale as possible on either side 
of the normal working voltage; the rest of the range is 
unimportant, and may be closed up, or even suppressed alto- 
gether. This is easily done in one or two ways; in the case 
of moving iron voltmeters, the iron can be so shaped as to give 
the required scale, but with moving coil instruments it is only 
necessary to set up the control spring. By ‘‘set up” is meant, 
turning the outer end of the spring (that is, the end not attached 
to the pointer) back through a certain angle, so that when no 
current is flowing, the pointer is pressed hard against the left- 
hand end of the scale. Let it be assumed that the scale corre- 
sponds to a deflection of 90 degrees, and that the resistance is 
so proportioned that a full deflection from zero is given with 
100 volts at the terminals. Then, if the free end of the spring 
is turned back through 90 degrees, it will require exactly 100 
volts at the terminals of the instrument before the pointer begins 
to deflect, and 200 volts will take it to the end of the scale. 
Thus the length of each 1-volt division is now twice what it 
was before; if the spring had been set back through 180 degrees. 
it would have required 200 volts before it started reading, and 
300 volts to take it to the ton of the scale, and so on. It is, 
in fact, as though the instrument was provided with a very 
much longer scale, of which only the last 90 degrees were visible. 

In practice several considerations prevent this setting up being 


pushed too far. In the first place, since the resistance remains 
unchanged in all three of the cases Just considered, the watts 
lost with the 200-300 range are nine times as greas as they were 
with the 0-100 scale, consequently, in order to reduce the power 
consumption to a reasonable value, a correspondingly weaker 
spring must be employed, which means an increased friction 
error. · Again, with every spring there is a limiting angle through 
which it can safely be turned without strain; if deflected 
beyond this, an uncertainty of reading will be found. Neglect 


“of this point is the cause of most of the wandering ‘‘zeros’’ im 


moving coi] instruments. 

All things considered, then, it may be said that a set-up cor. 
responding to a scale of say 450-500 volts is about the greatest 
which can be regarded as satisfactory. In such an instrument 
the lower reading is 80 per cent. of the upper. A moving iron 
voltmeter scale reading up to 250 volts might contain 100-250 
volts in the upper half, that is, roughly, 25 per cent. of the 
top reading. With an evenly divided moving coil scale, this 
would correspond to a total range of 125-250 volts. The smaller 
the percentage, the more open the scale; expressed in this 
way, it may be said that for a moving iron voltmeter, as 
ordinarily constructed, 25 per cent. is about the inost open scale 
which it is advisable to provide, and for a moving coil instru- 
ment the corresponding figure would be 10 per cent. 

For alternating-current central station work a voltmeter with 
an extraordinarily open scale has recently been introduced by 
one firm of instrument manufacturers, and with these instru- 
ments a scale such as 200-220 is quite satisfactorily obtained. 
lt is, moreover, perfectly evenly divided throughout, and the 
power consumption is quite moderate. Such a scale would corre- 
spond to 5 per cent. of the top reading contained in the upper 
half. 

A point requiring careful consideration when specifving an 
instrument is the accuracy to be aimed at. 

One must remember that the accuracy of a test really depends 
on that of the least exact instrument used. For example, in 
testing the efficiency of a glow-lamp, it is sheer waste of time 
to measure the power consumption to 1 per cent., when the 
candle-power cannot be relied upon to within more than 5 per 
cent. In the case of a cell-testing voltineter, on the other hand, 
an inaccuracy of more than 1 per cent. would be inadmissible. 

A voltmeter, comprising, as it does, a copper coil, will have 
a resistance which varies with changes of temperature, vet it 
сап only act correctly as a voltmeter so long as its resistance 
remains constant. In order to ensure this. as far as possible, 
an idle resistance 18 connected in series with the copper coil. 


` The greater the proportion this “swamp” bears to the copper 


resistance, the less will be the variation of the reading with 
temperature. In order, however, to get the same working forces, 
the power consumption must be raised in proportion as the idle 
resistance 1s increased, since the watts lost in the latter are 
valueless as far as the working coil is concerned. "The difference 
in reading when first put in circuit and after warming up, is 
quite negligible with moving coil meters, and may amount to 
l per cent. in the case of а moving iron instrument. 

Of course, there are circumstances in which it is essential that 
the cold and hot readings should agree extremely closely, and 
in that case a slight increase in power consumption should be 
allowed. This seems to me to be just one of those cases in 
which nothing would be lost by consulting the instrument manu- 
facturer as to the necessary conditions and the best means of 
meeting them. 

The mistake often lies in the tvpe of instrument selected for 
a particular purpose; for direct-current circuit the moving coil 
pattern is undoubtedly the one to choose. At the present 
time, owing to standardisation of patterns and so forth, the 
price of a moving coil instrument is only slightly higher than 
that of the moving iron type. For alternating current, on the 
other hand, the moving iron is greatly superior to the hot-wire 
or induction pattern on the score of both accuracy and dura- 
bility. The former is always uncertain in its readings owing to 
the unequal expansion in the various parts, and the latter is 
seriously affected by frequency, wave form, and temperature. 
The moving iron pattern, if properly designed, is entirely free 
from these errors. Induction instruments have one advantage 
over others, viz., that a scale covering 300 degrees can readily 
be obtained. The fact is often overlooked, however, that this 
is no new innovation, and that moving coil instruments can he 
quite easily arranged to give such a scale; in fact, some of 
the earliest were so constructed, but the idea was abandoned in 
favour of a 90-degree scale for various reasons. 
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It may be asked what accuracies can be legitimately de- 
manded in the case of the various forms of switchboard instru- 
ment. The following may perhaps serve as a rough guide :-- 
Moving coil ammeter, 1 per cent. of the maximum scale read- 
ing. Moving coil voltmeter, 4 per cent. of the maximum scale 
reading in the neighbourhood of the normal point. 
amineter, alternating current, 1 per cent.; direct current, 2 per 
cent. of the maximum scale reading. Moving iron voltmeter, 
alternating current, 4 per cent. ; direct current, 1 per cent. of 
the maximum scale reading in the neighbourhood of the normal 
point. Induction ammeter, 25 per cent. of the inaximum scale 
reading. Induction voltmeter, 2 per cent. of the maximum 
scale reading. Induction wattmeter, 3 per cent. of the maxi- 
mum scale reading. Hot-wire ammeter or voltmeter, 2 per cent. 
of the maximum scale reading. Electrostatic voltmeter (low ten- 
sion), 1 per cent. of the maximum scale reading. Electrostatic 
voltmeter (high tension), 2 per cent. of the maximum scale 
reading. Dynamometer wattmeter, 2 per cent. of the maximum 
scale reading. Recording ammeters and voltmeters (pen type), 
23 per cent. of the maximum scale reading. Recording am- 
meters and voltmeters (inkless type), 14 per cent. of the maxi- 
mum scale reading. Ampere-hour meters, one-fifth load to 20 
per cent. overload, 3 per cent. Watt-hour meters, one-tenth 
load to 20 per cent. overload, 23 per cent. 

Accuracy, however, by itself is of little use; several other 
features have to be taken into account. For example, if the 
instrument has to be seen from a distance, the scale should 
be open and the pointer and figures bold. If the case is of 
cast-iron with a semi-closed front (a pattern, by the way, which 
is much more satisfactory all round than the once popular brass 
case), the opening through which the pointer and dial are seen 
should be fairly large. 

An electrical measuring instrument is a somewhat delicate 
apparatus, and must be treated with a little care. 

It is always best to remove the instruments from the switch- 
hoard and pack them separately, when sending by rail. Care 
should be taken that dangerous shocks are not transmitted to 
the jewels and pivots through excessive vibration on the switch- 
board after erection. When vibration cannot be avoided, 
rubber washers inserted between the instrument and the slate 
will, to a large extent, get over the trouble. 

Before removal from a switchboard, it should be noticed 
whether there is any clamping arrangement for the pointer or 
armature, and if so, this must be seen to. Апу liquid also, 
such as oil or mercury, must be carefully removed, or the 
instrument will be ruined. Before switching on the current it 
must be seen that all the pointers are accurately at zero; if 
soring controlled, by adiusting the spring; if gravity controlled, 
hv setting round the whole instrument. А very small zero 
error may make a considerable difference in the reading, so 
that care should be taken that the adjustment is accurate, the 
instrument being gently tapped meanwhile to eliminate any 
possible friction. In the case of shunted ammeters, the length 
of the connecting leads should not be much altered. since the 
instrument has doubtless been calibrated to them. If too long. 
they can usually be neatly coiled up out of the way; and, if 
too short, new leads of correspondingly increased area should 


Moving tron | 


be employed so as to keep the resistance approximately the same. 
In the case of voltmeters, this precaution is unnecessary, owing 
to the much greater resistance of the instrument. If a shunt 
is found to get too hot when only the normal maximum cur- 
rent is passing, it is probable that there is a bad contact at 
one or other end, due to a dirty cable socket or to a bolt 
having worked loose; or it may be that the leads bringing the 
current to it are too small їп area, so that the heating comes 
from them. When an instrument works erratically, the reading 
fluctuating with a steady load, the connections should be seen 
to. If a voltmeter takes to reading too high, there is а 
short circuit in the series resistance; if too low, in the coil 
itself. If an integrating meter will not start with so low a 
load as usual], it is probably the brushes and commutator which 
are at fault, and the latter should be carefully cleaned. If, 
on the other hand, a watt-hour meter starts without any cur- 
rent flowing through the series coil—that is, if it "runs on its 
shunt," as it 1s called —it is a sign that the starting coil is 
too close up. ‘The starting coil is a winding in series with the 
armature, and is provided to overcome friction. It 15 easily 
adjustable, and should be pulled further away. Jn an induc- 
tion watt-hour meter the starting device usually takes the form 
of an aluminium plate, which can be moved slightly in one 
direction or the other. To make an integrating meter run 
slower, the break magnet should 5e moved towards the periphery 
of the disc, and vice versa. 


Now that the introduction of some new type of incandescent 
lamp is a matter of almost daily occurrence, it becomes of the 
utmost importance to be able to determine the efficiency and 
general behaviour of the various lamps. Few of us are so 
fortunate as to possess an elaborately equipped photometer 
room, yet the equipment needed for what may be called ‘‘ com- 
mercial ’’ lamp testing is extremely simple. 


The most satisfactory photometer consists of two cards in- 
clined at an agle, each illuminated by one of the lights and 
so placed that one card is seen behind the sharply cut edge of 
the other. A glow-lamp whose candle-power at the normal 
voltage is known, forms the standard, and is set at a given 
distance on one side of the cards. Another lamp—the candle- 
power of which is immaterial-—is placed on the other side, and 
is moved to and fro until the two cards appear to be equally 
illuminated, after which this lamp must not be again moved. 
The standard lamp is now replaced by the lamp to be tested, 
which is in its turn moved up to and away from the photo- 
meter until a balance of illumination has again been obtained. 
This is the method in its crudest form; several small refinements 
and modifications are possible. : 

In order to be abie to determine the efficiency of a lamp, the 
consumption must be measured, and for this purpose a dead- 
beat ammeter or wattmeter, provided with a lamp-holder, is the 
most suitable. The instrument should also be furnished with 
a fine wire fuse, and even when so protected, it is best to tem- 
porarily short-circuit the ammeter when the lamp is first put 1nto 
circuit, in order to prevent any damage in the event of a faulty 
lamp being put into the holder 


A brief discussion followed the reading of the paper. 


ELECTRICAL SCIENCE 


British and American 


An Electrical Thermometer for Measuring Gas-Engine Tem- 
eratures.—H. L. Callendar and W. E. Dalby describe in the 

yal Society Proceedings for December a form of platinum 
thermometer which measures directly the temperature of the 
gas in the cylinder of a gas-engine at some one point of the 
cycle. In order to avoid uncertain corrections, if is necessary 
in any attempt on this problem to employ wires fine enough to 
follow the changes of temperature of the gas very closely during 
suction and compression. If such a wire be employed under 
working conditions, it must be perfectly screened. from the 
flame during explosion. The arrangement designed by the 
authors is such as to introduce the thermometer into, and with- 
draw it from, the cylinder at the proper instants, and to 
do this without making anv change in the usual form and 
extent of the clearance surface during the time interval com- 
prising the end of compression. The thermometer itself соп- 
sisted of a loop of platinum wire 0'001 inch diameter and 1 inch 
long, and a compensation loop of similar wire was provided 
to eliminate. the end effects arising from conduction to the 
leads. The current employed in measuring the change of resist- 
ance (which was about 1 ohm for 1009 C. rise) was about +s 
ampere. This thermometric arrangement was contained in a 
small valve inserted throuch the spindle of the admission valve. 
which was bored out to receive it. This thermometer valve was 
introduced into the cylinder by a cam operated by a simple 


gear. In order to measure the temperature at a definite point 
of the cycle, a periodic contact-maker was inserted in the testing 
battery circuit. At first an ordinary wiping contact was em- 
ploved, but, owing to certain disadvantages, a novel form of 
periodic contact was designed and made. This consisted of two 
cams on the same axle and two brushes. , The shope of each 
cam was a flat sniral, which lifted the corresponding springy 
brush away from the axis as the shaft rotated, and the spirals 
each terminated with a step which allowed the brushes to fall 
suddenly. 'Тһе steps were staggered in angle, so that the 
brushes fell at different instants. Now one side of the elec- 
trical contact was carried by one brush, and the other side of 
the contact by a projection on the second brush; and thus, by 
setting the cams initially at the proper angle, any desired period 
of contact could be brought about at any desired point of the 
cas-engine cycle. | 
Properties of Selenium.—It is well known that the increase 
in conductivity of selenium which results from illumination is 
not an instantaneous effect. апа that the recovery of normal con- 
ductivity takes time. In the December Physical Beriew is a 
note in which E. Merritt gives the results of his measurements 
of the relation between conductivitv and time after cessation 
of exposure to light. The cell used had a resistance of about 
50.000 ohms. It was placed in a circuit containing a dead-heat 
valvanometer and an E. M.F. of about 1 volt, and was excited 
bv an acetylene flame at a distance of 40 cm. "The author, 
guided by his experience of a similar study of the decay of 
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phosphorescence in Sidot blende, plotted his resuits by taking 
as ordinates the square root of the difference between actual 
conductivity at any time and the normal conductivity, the 
wbscisse being the times of observation. dhe curves so ob- 
tained are seen to consist of two straight parts joined by a 
“knee” at about abscissa ten seconds. 10 seems not unlikely 
that the bend at the “knee " in the early stages of the decay 
of the photo-induced conductivity may be due to the fact that 
the exciting rays penetrate only а short distance below the 
surface. ‘Lhe surface layer is, in consequence, excited far more 
strongly than the interior, and decays with corresponding 
rapidity. After a short time the conditions will be more nearly 
uniform throughout, and the decay will be more gradual. ‘The 
author believes that if experiments could be made with a suff- 
ciently thin layer, the curves would be straight lines throughout, 


Continental 


Fixation of Nitrogen.—A summary of the present state of the 
problem of fixing atmospheric nitrogen is given by J. Blondin 
in Bulletin No. 269 ot the French Physical Society. Of the 
four chiet processes hitherto proposed, three utilise electric 
energy direct. The tourth, that ot Frank and Caro, obtains 
calcium cyanamide from the carbide, itself an electrical product. 
The other processes use the electric are, in. which the process 
takes place according to the simple tormula М+0= NO. 
Nernst’s discovery that an increase ot temperature from 1,811? 
to 5.2005 absolute increases the yield fitteen times has been 
turned to account in the process carried out. by Kowalski and 
Moscicki at Vevey, where trequencies as high as 8,000 and 
12,000 are used. The large number of condensers used in this 
process has been reduced by Moscickir's recent device of rotating 
the аге by means of a magnetic field. The voltage used is 
3.000. aud the vield is said to be 60 grammes ot nitric acid 
per kw.-hour. But this process is not yet carried out on ап 
industrial scale. The Norwegian works of Birkeland and Eyde 
at Notodden also use a magnetic. field, and claim to produce 
500 kgr. per kw.-year. or 17.000 tors annually. The cost comes 
to something like a shilling per ky. of nitrogen fixed. 

Klectrolytie Reduction of Indigo. Indigo has hitherto. been 
reduced from the blue to the white form by fermentation or 


‘too great, and their velocity 4 per cent. too small. 


by chemical processes. In. the Comptes Jiendus for December 
suth, however, H. Chaumat describes an electrical method in 
Which the reduction is accomplished by bringing nascent 
hydrogen to bear upon the substance as it is evolved at the 
cathode of a cell contzining sodium carbonate in solution. Blue 
indigo contained in such a cell is not. reduced, most likely 
because the hydrogen passes too rapidly into the molecular 
state. The author, therefore, took care that the hydrogen was 
evolved on the iodine itself by mixing it intimately with carbon 
and piling it about the cathode, dividing off the anode by mean- 
of a porous diaphragm. ‘The mixture of graphite and indige 
is tied round with a linen bag. The reduction of the indigo 
gives a highly concentrated solution of white indigo, the eth- 
ciency of the current being as high as 30 or 40 per cent. The 
porous diaphragm is necessary to prevent the oxygen evolve! 
from re-oxidising the indigo. Alkaline sulphites or sulphides 
may be employed for the same purpose, but with a loss of 
quantity produced. 

hadivactive Substances in the Atmosphere.—K. Kurz, in No. 
15 of the Annalen der Physik. calls atiention to the errors in 
readings of atmospheric ionisation produced by the deposition 
of the solid radioactive matter suspended in the air upon the 
measuring instruments. When gold.leaf electroscopes are used 
with a charged dissipation body, a disturbing eftect is only pro- 
duced when the body is negatively charged. The deposition of 
radioactive matter then produces an effect simulating the pre- 
sence ot a greater number of positive ions. In Ebert's aspira- 
tion apparatus the number of ions is made come 4 per «en. 
If, instead 
of working with a saturation current, the instruments were to 
work with a free current, these errors would be eliminated. 
The author has made the necessary corrections on the various 
instruments, and has found the very simple relation that posi- 
tive and negative ions supply the same conductivitv to the 
atmosphere. Since the positive ions are less mobile, they must 
be present in greater proportion. This state of things is auto- 
matically regulated by the adsorption of ions at the surfaces 
of dust and smoke particles. which is proportional to their 
mobility. ‘The saturation current at Giessen is 716х10-° elec- 
trostatic units. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N the Centralblatt fiir Aceumulatoren und Galvanotechnik of 
January oth there is an article entitled “Some Novelties in 
Plating Baths." Owing to nickel anodes not passing into solution 
at the same rate as the nickel is deposited out upon the 
cathodes, nickel plating baths in course. of time become acid. 
The acidity 15 usually. got rid of by addition of ammonia, but 
this has the disadvantage of saturating the electrolyte with 
ammonium sulphate, which after а time commences to crystal- 
lise out. rendering it necessary to renew the bath. It is now 
suggested that nickel carbonate should be added to the bath to 
neutralise the acid. The nickel carbonate should be freshly 
precipitated, and is best added in the form of a paste. An 
excess of the nickel carbonate does not interfere, as it simply 
remains in the bath and neutralises the acid as it is formed, 
and the concentration of the nickel in the bath remains con- 
stant. On the other hand, an excess of ammonia is harmful, 
as it causes the deposited metal to be brittle, and it does not 
then adhere so well. 


When articles are plated with an alloy of silver and nickel, 
the appearance is more brilliant, and is harder and also cheaper 
than when pure silver is employed. К. Н. Marshall gives the 
following receipt for preparing the bath :—1 kilogram each of 
the double-cvanide of nickel and silver is dissolved in 100 litres 
of water and electrolvsed, using an anode of pure silver. From 
time to time extra potassium nickel cyanide is added to the bath 
to take the place of the deposited nickel. 

Metallic deposits, which are sometimes dithcult to obtain in 
a dense and coherent form, will, according to A. Classen. be 
deposited in a dense. brilliant, and homogeneous. condition by 
adding to the bath some glucoside such as the decoction obtained 
by steeping liquorice root in water, or, according to L. Trunkhahn, 
a mixture of syrup and a ferment such as veast. Thus. for 
example, 20 kilog. of zine sulphate, 1 kilog. of zine chloride, 
4 kilog. sodium sulphate. 05 kilog. of borie acid, and then 
9 kilog. of hnauorice. decoction, ате added to 1C0 kilog. water. 
Or. 25 kilog. zinc sulphate, 15 kilog. aluminium sulphate, 1 kilog. 
chalk, 4 kilog. glucose, and 05 kilog. veast. In both these 
eases information as to the anode emploved would be of interest. 
If in the second case an insoluble anode is emploved, then 
the calcium carbonate might. very well be replaced by zinc 
carbonate or oxide. 

According to J. Schiele, if iron is to be plated with silver 
or gold, it should be first coated with a thin laver of tin- 
aluminium-maznesium alloy, and the following method is recom- 
mended. In 9 litres of water dissolve 500 "т. sodium pyro- 
pho. phate and 150 gm. tin chloride: add to this solution 1 litre 
of a solution containing 50 gm. aluminium nitrate and 50 gm. 
magnesium. Use as anodes tin and aluminium sheets. Such a 
solution with such electrodes would not. as a matter of fact, 
deposit an alloy of tin-aluminium and maynesium. In the first 
place, the tin anode alone would function, because it is well 


known that aluminium anodes will not after a few seconds allow 
the passage of the current—hence rectifying action with alter- 
nating currents. Secondly, neither aluminium nor magnesium 
are deposited from aqueous solutions. 

E. L. Lecoq recommends the following bath for depositing 
brass upon steel, cast-iron, or wrovght-iron. In 100 litres of 
water dissolve 3 kilog. sodium carbonate. 4 kilog. коби sul- 
phate, 6.5 gm. potassium суап ае, 2°25 kilog. copper acetate, 11 
kilog. zine sulphate, 01 kilog. tin chloride, 01 kilog. lead acetate, 
0.25 kilog. zine chloride, and then add 2 litres of ammonia. 
Whether anodes of brass or of copper and zine should be 
employed is not mentioned. Further, one is rather inclined. to 
ask which of there numerous ingredients could be left out 
without hurting the results. 

Celluloid is otten used in accumulators to prevent contact 
between the negative and positive plates. It is therefore of 
interest to notice that F. Schoenbeck finds that. when cuttings of 
celluloid are put in a closed. flask. with accumulator sulphuric 
acid and allowed to stand for some months, the acid at the 
end of the time shows reactions for nitric acid. Under working 
conditions this would probably be reduced to ammonia, which 
is alway: considered to be harmful to accumulators. 

15. F. Kern and Н. S. Auerbach describe a series of experi- 
ments on the cathodic reduction of artificially prepared. lead 
sulphide with different. fused electrolytes (Society of Chemical 
Industry, December 51st, 1907). Im each case the lead sulphide 
was crusked to about 30-mesh size, and placed on the surface 
of a molten lead cathode, in a clay crucible with chloride 
electrolytes or graphite crucible with fluorid^ electrolytes. 
Pieces of Acheson graphite were employed cs «nodes. Alkali 
chlorides or calcium chloride were foond to act setisfactorily as 
electrolytes. With the former the E. M.F. is about 5 velts 
lower than with the latter, but calcium chloride gives a more 
Hwd bath, and is less readily volatilised. With a mixture of 
ervolite апа fluor-spar as electrolyte, a higher current. efficiency 
is obtained, but the bath is apt to become viscid. With chloride 
electrolytes. chlorine is evolved at the commencement of the 
electrolysis, but as the electrolysis proceeds, and sulphides 
begin to be formed by the reduction of the lead sulphide. then 
chlorine ceases to be hberated, because the critical voltage of the 
sulphides is lower than that of the chlorides. Finally. sulphur 
commences to separate at the anode, and тау be collected or 
allowed to burn away. When chloride electrolytes are employed 
the cerrent. efficiency increares with the temperature. In rome 
e«perimients tn which natural galena was used and an electrolyte 
of esleiun: chloride, the current ейилепсу was at first very low: 
but when the reaction-product was re-melted underneath calcium 
chloride and the mixture heated to 1.20C°, the caleium which 
hed Поу with the fused lead was berated, and then reduced 
а further quantity of galena which was floating upon its surface, 
the current efficiency being increased from 26:5 per cent. to 
45 per cent. 


102 ELECTRICAL ENGINEERING 


JAN. 16, 1908. 


“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Jan. 9th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


1906 Patents 


25.009, B. T. Н. Co. & рллох. This relates to improvements 
in electric arc lamps of the converging carbon or the parallel 
electrode type. А downward feed controlling mechanism is used, 
consisting of a slider hung on a flexible suspension for the 
electrodes, between the ends of the suspension and a clutch, 
one ot the members of which is carried by the slider to control 
its movement. In another form of controlling mechanism the 
clutch is shaped like a nut, having an angular-shaped aperture, 
through which an angular twisted rod passes, which is un- 
twisted by the regulating mechanism, allowing the movement 
of the slider to permit a downward feed of the electrodes. 
Three claims, two figures. 

21.520. KaNpo. ‘This relates to the control of groups of poly- 
phase electric traction motors, in which the current taken by 
the motor or group of motors first reaching full speed is 
arranged to control the rheostats governing the remaining motors 
or groups of motors in such a manner that the latter are 
prevented from taking more current than the first-mentioned 
motor or group of motors. A rheostat having a transformer, the 
primary winding of which is connected in one or more of the 
phase circuits of the motor, and the secondary winding is 
connected in the circuit of the regulating magnets of all the 
rheostats of the system, each of the transformers being arranged 
to be inoperative except when the secondary winding of its 
corresponding motor or group of motors is short-circuited. The 
voltage сап be regulated by hand for controlling the operation 
of the rheostats of all the motors or groups of motors until they 
reach full speed. Four claims, two figures. 


1907 Patents 
5,078. C. G. №оввѕ and C. G. Nosss, Jun. This specifica- 


tion relates to an electric steam radiator, in which resistance 
coils are inserted in the bottom chamber of the radiator. ‘The 
coils тау be of iron wire or other suitable material, immersed 
in а quantitv of water, which may be very small in volume 
compared with the capacity of the radiator. The coil may be 
placed in the receptacle or bottom of the radiator, which is 
connected to it by pipe coils. The radiators may also be pro- 
vided with coils for superheating the steam, if necessary. The 
radiators may work singly or in series with one another, and 
thus do away with steam piping round the buildings. Suitable 
switches are provided for cutting out one or more heating 
elements as required. Four claims, one figure. 

2.214, G. Ноокнам, W. S. SrnRAGUE, relates to improvements 
in the counting trains of electricity meters, by which the counting 
train is driven in such a manner that there will be no sudden 
resistance offered to the rotation of the driving spindle, while 
at the same time there js no uncertainty as to the correct 
reading at any time. The first disc is driven through a spring 
which causes the disc to remain fixed iust before it is desired 
to operate the train, while the continued revolution of the 
driving spindie puts the spring in tension, and at a pre- 
determined position in its revolution releases the disc, causing 
the spring to operate the next disc of the train. "Three claims, 
three figures. 

4,801, PoursEN. This relates to receivers for wireless signalling 
by electro-magnetic waves, so that the receiving vibration circuit 
is periodically brought out of resonance without opening the 
circuit itself, and the circuit transforms energy from space, and 
has the wave indicator connected to it, so that the energy 
accumulated by resonance is brought to discharge itself suddenly 
through the wave indicator. Two figures. | 

10.569. ATELIERS THomson-Houstox. This relates to im- 
provements in the commutation of dynamo electric machines, 
and the object is to avoid unequal distribution of current in 
the different. cirenits of a parallel armature winding due to 
non-symmetry in the flux; or in the value of the contact 
resistances of the brushes. This is done by exciting the 
supplementary poles by the aid of ampere turns, which are a 
function of the current which flows through the different 
conductors which they intluence. This relates particularly to 
drum-wound machines with their windings in narallel, each 
pole is excited from two coils connected to brushes of opposite 
polarity, and so arranved that the coils on adiacent poles are 
Іп series with each other and one of the brushes. Each supple- 
mentary pole is then excited by the aid of two coils, respec- 
tively in. series with two different lines of brushes, and upon 
two supplementary poles there are two coils in series with one 
line of brushes. These coils are placed іп different circuits. 
connecting the brush holders to the system serving to put the 
brushes in parallel. Three claims, one figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Names in brackets indicate communicators of inventions from 
abroad. 


. Summaries of the more important of these patents will appear in our 


next issue. ; 
1906 Patents 


20,928, Brirish Тномѕох-Нооѕтох Co. (General Electric Co.). 
Operating electric motors for braking purposes. 

21.504, Вкітіхн 'LHOMSON-Hovuston Co. (General Electrice Co.). 
Manufacture of electric conductors of refractory metal, 
especially for electric lamps. 

23,894, Brirish THomMson-Houston Co. (General Electric Co.). 
Electric motor control systems and apparatus. 

25,944, Hirst & Gunner. Electrical conduit and junction-box. 

26.644, LrEvrNER. Electric supply systems. 

29,174, Leitner. Electric motors. 

29.320, LvBEck. Electric switch. | 

29,584, Brrrisy THomson-Houston Co. (General Electric Co.). 
Circuit-controlling mechanism. 

29,618, ScirLE. Sectional poles for telephone, telegraph, &c. 

29.659. Scorr. Electric circuit. breakers. 

29,659B, Scorr. Electrie circuit breakers or switches. 

29.655, RUTHENBURG. Electrolytic apparatus. 

29,665, Dawson & DvckHaM. Electrical signalling apparatus. 

29,758, LEITNER. Systems of electric train lighting. 


1907 Patents 


795, Kitroy, & КУЕН5НЕр & ViGNoLes, Ір. 
tric motor starter. 
856, SMITH-SaviLLeE. Portable tram rail grinding machines. 

1,685, СосАзЕ. Electric service motors. 

2,029, Hewerr & Foster. Electrical advertising devices. 

2.959. Purves & Stxnorr. Electrical insulators for telegraph or 
telephone wires or the like. 

2,973, LowTHiaAN. Electro-mechanical fog signals for railways. 

5.212, TiEeRCELIN. Locks and electrical switches. 

5.613, GuNNING. Automatic periodically-operated switches. 

3,508, SUNDERLAND Force AND ENGINEERING Co. & BLAIR. 
Electric cranes, winches, and the like. 

5.997, Evecrric Ісхітох Co. & Нлл. Dynamo-electric igni- 
tion apparatus of internal-combustion engines. 

6.154, British THomson-Houston Co. (General Electric Co.). 
Signalling systems for railwavs and the like. 

7.065, ULLRICH. Coin-freed mechanism for electricity meters. 

8.1/54, Mitton. Inductor alternators. 

8.462, МАнсохт & Marconi’s WIRELESS 
Apparatus for wireless telegraphy. 

8,465, Marcosi &  Marcoxts WIRELESS 
Apparatus for wireless telegraphy 

8,625, SroNE & Micorri. Means of propulsion of electrically 
driven trains and the like. 

10.259, Le Taru (Hewitt). Wireless telegraphy. 

17,707, Huxrer & Warren. Electric switches. 

21.842, KELrLoNp. Adjustable electric lamp-shade holder. 


Automatic elec- 


TELECRAPH Co. 


TELEGRAPH Co. 


The following complete Specifications are open to Public Inspection 
at the Patent Office, but are not yet published for sale. 


1907 Patents 


12,635, GarrETTI. Wireless telegraphy. 

26,550, Ges. FUR DnaHTLOosE TELEGRAPHIE. Radio-telephony. 

26,622, CUMONT & COMPAGNIE DE NIGNAUX ELECTRIQUES POUR 
CHEMINS DE FER. Railway signal and point mechanism. 

27.672, PIEPER, Driving of electric cranes and the like. 

21,759, JANECEK. Arc lamp with a support electrode with which 
the other electrode is rigidly connected. 

27,825, FELIEN & GUILLEAUME-LAHMEYERWERKE AKT.-GEs. Elec- 
tric igniters for internal-combustion engines, 

28.158, ALLGEMEINE KLEKTRICIIATS-GES, Electrice lamps. 

28.220, Tuomas. Starting means for vapour electric devices. 


Expiring Patents 


The following patents expire during the curient. week, after a 
life of fourteen vears: 

1.087, Tuwatres & Cawrrev. January 20th, 1897. This de- 
scribes a well-known system of haulage on canals or waterways, 
in which a motor is suspended from an overhead rail, and tows 
the vessel along the waterway. 

1.417, January 23rd, 1894. С. Н. Waittincuam. This relates 
to an automatic device for removing resistance in starting elec- 
trie motors, and replacing it again, its object being to gradually 
reduce tbe resistance in the armature circult automatically, and 
replece the resistance when the current is shut off the motor. 


For LOCAL NOTES, бс., see рр. 103 to (108 
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| The “PRESCOT” MIDGET CUT-OUT 


в. &Н.С.17° 
PRESCOT 


The smallest 50 ampere 
Iron=Clad Cut-Out оп 


Please ash for the Market. 


Pamphlet P 55. 


Absolutely safe on a 
250-volt Lighting Circuit. 


Illustration 
Onesthird Full Size. 


Made at PRESCOT by 


British Insulated G Helsby Cables 


ELECTRICAL CABLE MAKERS AND ENGINEERS, 


Works: PRESCOT, HELSBY and LIVERPOOL. 


OFFICIAL ANNOUNCEMENTS AND SMALL ADVERTISEMENTS. 


Official Advertisements are charged at the rate of 1/- per line (column width). 


Small Prepaid Advertisements of Situations Vacant and Wanted, Plant for Sale or Wanted, &c., are inserted at the rate of 1/- 
for the first 12 words and ld. per word afterwards. Three insertions for the price of two. Advertisements can be received up till 
Wednesday morning first post. 


Letters should be addressed to THE KirLowarT Ровілзніхо Co., Lro.. 203-6. Temple Chambers, London, E.C. 


WANTED. —— | = А | SITUATION WANTED. | = 
LATINUM SCRAP IN ANY FORM; also OLD NG IN EER seeks situation, Charge pf Electrical 
ELECTRIC LAMP TOPS, SCRAP COPPER WIRE ‚ BRASS, Installation, Factory or Private. Steam, Gas, Suction plant. 


LEAD, ZINC, and every kind of WASTE RUBBER; hi ghest M. 231, Gladstone Avenue, Wood Green. 
rice paid — LANGHAM Co., 39a, Langham Road, Tottenham. SSS 
‘Phone 1662, Tottenham. | (Continued on page vii.) 


For LOCAL NOTES, &c.—See pp. 103 to 108 


Е1ЕСТВОМОТОВ$,:тт. 


Telephone: 7094 OPENSHAW, Manchester б ёё Magnet, i Manchester.” 


DYNAMOS « MOTORS 
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ELECTRICALLY-DRIVEN WINCHES, 
HOISTS, and OTHER SPECIALITIES. 


SPECIALITY :— 


COMPLETE ELECTRIC 
POWER PLANTS 


FOR 


WORKS & FACTORIES. 
Standard Semi-Enclosed Motor on Baseplate. 


LONDON OFFICE: 35, QUEEN VICTORIA ST., Е.С. | 77 V Жа; 
GLASGOW Office: 43, Mains St., Waterloo St. 
BIRMINGHAM Office : 109, Colmore Row. 


LIVERPOOL Office: 4, Ashfields, Wavertree. 
NEWCASTLE Office: 10, Neville St. 


Weston Instruments 


Are now supplied direct from Stock 
and ——————————— 


A A 


Telephone : 
2029 HOLBORN. 


Telegrams: 
*'* PIVOTED, 
LONDON." 
Mod el 58. - MULTIMETER. 
я я STANDAR PORTABLE TESTING SET. 


Моде! 16. —STANDARD PORTABLE DEAD-BEAT WATTMETER 
for A.C. and D.C. Circuits. 


Standardized and Repaired at our own Laboratory 
_——— at ——_—_— 
Audrey House, Ely Place, Holborn, London, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 
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LOCAL 


AUSTRALIA: Adelaide Tramways.—The Adelaide Electric 
Supply Co. have entered into an arrangement to supply the 
Adelaide Tramways with power, pending the erection of the 
Tramways Power House, at Port Adelaide. ‘The present genera- 
tors at the Greenfell Station of the Supply Co. will be ample 
for the purpose for some time to come. ‘Lhe Supply Co. have 
ordered two new turbine generators, each of 1260 h.p., and one 
of these 1s to be used solely for the tramway work. Extensive 
alterations are now being made at the works, and the capacity 
of the station when the new sets are installed will be 5,000 h.p. 
‘The Tramways Trust hope to have the service in North Adelaide 
running before Christmas, 1908. 

BARNES: Proposed T'ramways.—At a general meeting of 
the Barnes and Mortlake Ratepayers’ Association, held оп 
Tuesday night of last week, the following resolution was 
carried unanimously :—'* That the Barnes and Mortlake Rate- 
payers’ Association, having held a public meeting with a view 
of ascertaining the wishes of the ratepayers on the tramways 
question, hereby urges the Urban District Council to oppose any 
Bil now before Parliament."' 

BELFAST: Cavehill апа Whitewell Tramways. —A meeting 
of the ratepayers, convened by the Lord Mayor, was held in 
the Council Chamber at the City Hall, on January 7th, for the 
purpose of confirming the Councils resolution to promote the 
Belfast Corporation (Tramways) Bill. There was a big 
attendance of ratepayers present. The proposal was not favour- 
ably viewed by the ratepayers, who considered that the sum 
of 540.000, which it was proposed to pay for goodwill, was 
absolutely wasted, as the whole undertaking was only earning 
£4,500 a year, and they also objected to paying £60,0.0 for what 
was sald to be practically a bankrupt concern. Ап amendment 
was proposed for taking a plebiscite to decide whether the 
Council should proceed with the Bill, and was carried. 

BOLTON: Electricity Station Matters.—At a meeting of 
the Electricity Committee, held on Thursday, January 9th, it 
was announced that the Markets Committee had agreed to 
purchase the motors on hire at the Cold Stores.—A letter was 
read from the British Westinghouse Electrical Manufacturing 
Co., pointing out that a negative booster in use at their elec- 
tricity works was an infringement of their patent rights. The 
matter was referred to the Chairman, Vice-Chairman, Town 
Clerk, and the Electrical Engineer.—As a result of an over- 
whelming vote of ratepayers, assembled in the Albert Hall 
on Tuesday evening, January "th, against the proposal of the 
Town Council to construct tramways in Deans Lane, the Bill 
promoted in Parliament by the Corporation in relation to that 
work will now be dropped. 

BOURNEMOUTH: Assessment Cases.—The Corporation of 
Bournemouth have appealed to the Quarter Sessions against the 
assessment of poor rate on the light railways within the Borough 
of Poole. The case came before the Recorder of Poole (Mr. 
Clavell Salter, K.C.). The appellants urged that they were 
not free agents when the agreement was made to take over 
the tramways. The effect of the agreement was to say that the 
tenants were holding property on certain very onerous terms, 
which affected the tenint in his relations to the public. The 
tenant was to run cars with certain specified services and fares 
on Sundays, so as to accommodate the public. Several valuers 
had made their valuation, but none had placed it upon the 
rent. Тһе valuation was based, as far as possible, on the 
receipts per car mile. The rateable value was made out to be 
between £2.020 and £3,000. The Recorder, in giving judgment, 
said he thought the correct method was to proceed upon the 
estimated gross receipts and expenses per car mile in the 
pn of Poole, without regard to the rest of the system, and 

e came to the conclusion that this property might fairly be 
expected to let in the conditions prescribed by statute for а 
rent which would justify the rating appealed from, and there- 
fore the appeal must fail. The appeal was dismissed, with 
costs. 

BRENTFORD: Kew Bridge Tramways.—The District Council 
has decided not to oppose the Bill promoted by the London 
United Tramway Co., which seeks powers to cross Kew Bridge. 

BURSLEM: The Supply of Electricity Bill.—The Electric 
Lighting Committee have resolved to ask the Board of Trade 
to re-introduce the Supply of Electricity Bill during the coming 
session of Parliament, ana to take every means to have the 
same passed into law. A copy of the resolution was ordered 
to be sent to the local Members of Parliament and the Secre- 
tary of the Board of Trade. 

BURTON-ON-TRENT : Electricity Peturns.—The advantages 
of supplying power on the restricted hour principle, t.e., the 
restriction of the demand during the hours of the winter peak 
loads, has been shown at Burton. Taking the last three years 
for the periods of April 1st to the end of December :—Lighting 
and power units, 1905, 259,508; 1906, 382.518; 1907, 550.529. 
Motors connected in the above periods, kw. :— 1905, 4:5; 1906, 
128; 1907, 255. Lighting connected in kw. :—1905, 48.25; 1906, 
35; 1997. 37. Total extra kw. connected :—52 75, 163, 270, for 
the three years. Maximum load in kw.: (1) 492 kw.; (2) 511 
kw.; {5) 515 kw. The percentage increase in units was 47:4 


NOTES 


per cent. in 1906, and 44 per cent. in 1907. From these figures 
it will be noticed that 112 per cent.more units have been sent 
out in 1907 than 1905, and only a 468 per cent. inciease of the 
maximum load, and 433 kw. more was connected in 1907. 

CARMARTHEN: Electric Lighting Provisional Order.—A 
special meeting of the Carmarthen ‘lewn Council was held on 
Friday to consider the draft arrangement with Messrs. J. B. 
Saunders & Co., ої Cardiff, for the electric lighting of the town. 
Several objections were made on the ground that the electricians 
had not adhered strictly to the terms contained in the agreement 
entered into with the Council some time ago. Chief objection 
was laid to Clause 12 in regard to overhead wires, the Clerk 
(Mr. R. M. Thomas) being instructed to lodge an objection 
with the Board of Trade by the 15th inst., in case Messrs. 
Saunders & Co. did not acquiesce in the Council's demands. 

CHISWICK: Noisy 7'ramcars.—lVhe Works Committee of the 
Council, on January 9th, decided to support Ealing’s applica- 
tion for an injunction against. the London United Tramways 
Company on account of the noise occasioned by tramears, and 
contribute £60 towards the cost. A resolution was also carried 
to call the atvention of the Commissioner o1 Police to the noise 
of the trams, and request him to withdraw his licence in 
respect ot those cars found to be unsuitable. 

EALING: Proposed New Tramways.—At the last meeting 
of the District Council, Mr. Armriding, at the suggestion of 
the Mayor, moved that a joint committee consider the feasi- 
bility and expediency of providing a system of electric tramways 
or motor "buses from the southern and south-western part of 
the borough to the main roads. General agreement with the 
proposal as regards tramways was expressed, but objection was 
taken to the portion of the motion regarding motor ’buses. The 
resolution was agree to. 

KINGSWOOD: Electric Suprly Order.--A communication has 
been received from the Board of Trade to the effect that they 
had decided to defer revoking the Order granted the Kingswood 
Electric Supply Company until May Ist. 

LIVERPOOL: Zramways HRecord.—At a meeting of the 
Liverpoo] Corporation Electric Tramways Committee it was re- 
ported that last year's traffic as regards receipts, passengers 
carried, and earnings per car mile, was the greatest recorded. 
'The passengers numbered over 124.000.000, nearly a million more 
than in the previous twelve months. The receipts were nearly 
£572,000, an incrcase of over £8,000; and the car mileage was 
over 12.200,000, an increase of nearly 116,000. The average 
earnings per car mile were 11°22d., an increase of 0°05d. 

LONDON: (Camberwell: Deputation to the Board of Trade.— 
A deputation from the Borough Council waited upon Mr. Hudson 
Kearley. M.P., and the Hon. T. Н. W. Pelham, at the oftices 
of the Board of Trade recently, with regard to the accounts 
and audit of the County of London Electric Supply Co., Ltd. 
The deputation pointed out that the Board of Trade admitted 
that the company’s order constituted a separate and distinct 
undertaking within the Camberwell area, and therefore that the 
Borough Council were entitled to demand that accounts and 
information should be submitted in respect of the Camberwell 
area alone. Of the various forms of accounts the Board of 
Trade required electric lighting companies to prepare, the 
company had merely returned two—the capital account and the 
revenue account. The revenue account for 1906 showed a 
balance of £10,032 14s. 5d. This balance should be carried to 
the net revenue account. It should there be operated upon 
by means of transfers, a portion being allocated to reserve fund 
account, and another portion to depreciation fund account. 
According to the published accounts, the Camberwell profit 
balances appeared to have been merged in the general accounts 
of the whole of the company's business. In passing, the deputa- 
tion suggested that the position of the reserve fund and the 
depreciation fund, from the commencement of the undertaking 
to the present time, ought to be disclosed, since the company 
year by year abstracted the cost of repairs and renewals from the 
Camberwell revenue accounts—thereby increasing the apparent 
profits—and placed this expenditure to the debit of the general 
depreciation fund, which would accordingly appear to be re- 
plenished in part by transfers from the Camberwell profit 
balances. Bearing in mind that on the construction of the 
Camberwell purchase clause the question of the sufficiency or 
insufficiency of dividends earned, as compared with the dividend 
of 5 per cent., referred to in the Camberwell Electric Lighting 
Order, would play an important part in determining the purchase 
price of the undertaking if sold to the Borough Council, the 
deputation considered it was essential that the Camberwell 
revenue accounts should be supplemented by net revenue, reserve 
fund, and depreciation fund accounts. The statement of elec- 
tricity generated and sold—at present withheld— would give the 
Borough Council important information which would seriously 
influence any decision as to exercising powers of purchase, as 
it included data showing the proportions to the total quantities 
of electricity generated and distributed; of the quantities sold 
for lighting and for power purposes respectively. Mr. Kearley 
promised that he would carefully consider the points raised, 
and also whether the Board of Trade should exercise their 
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wheel, &c., for the water and lighting scheme of Matatiele, Cape 
Colony (municipality); electrical equipment at the Blutf, the 
Point (Durban), and the Maritzburg Railway workshops (Natal 
Agent-General, London); telephone and other electric plant at 
the Roodepoort Post Office (Transvaal Agent-General, London). 

SPAIN.— An American Consular report states that а royal 
order has been published in the Spanish Oficial Gazette, invit- 
ing tenders trom native firms tor the installation of a telephone 
system connecting with the French wires at the frontier towns 
of Irun and Portbou, the details being ав follows :- ‘The line 
will start trom) Madrid, and at Zaragoza branch off im two 
directions, one passing through Pamplona, Tolosa, and Кап 
Sebastian to lrun, and the other following the line through 
Lerida to Barcelona and Tarragona, and thence on through 
Gerona to Portbou on the French frontier, thus establishing 
communication between Barcelona and France. Tenders are 
also solicited for the construction and working of telephone 
systems connecting Madrid with Coruna and Ferrol, with Ponte- 
vedra by way of Orense and Vigo, on to Gijon, Santander, and 
several other sinaller towns. This will be known as the North- 
western System. Another, the Scuth-easiern System, will con- 
nect Madrid with Cartagena, Albacete, Alicante, and Murcia, 
Almeria, Lorca, Linares, Jaen, Granada, Baza. and Motril. 
Another system, to be known as the Southern Telephone Sye- 
ten, will link up Madrid. with Cadiz, passing through Ciudad 
Real, Almaden, Cordova, Seville, and Jerez; with Malaga, by 
way of Bobadilla, and with Huelva, Caceres, Badajoz, and 
Zafra. Inasmuch as only native firms are invited to compete 
for these contracts, their interest for exporters, it is pointed 
out, lies in the fact that large orders will naturally be given 
by contractors for wire, posts, insulators, and other material as 
soon as the contracts are finally signed, which it 1s expected 
will be in January next. 

TURKEY. The Turkish Minister of Public Works has re- 
ceived an application. for a concession for the erection of an 
electric lighting and traction undertaking at Monastir. The 
applicant is Mustafa Shukri Bey, Vice-President of the Chamber 
of Commerce. It is also announced that Giovanni Passizzi and 
Ludovico Galeotti have applied to the Smyrna municipality for 
a concession tor the electric lighting of the town. 

WIMBLEDON.--The Corporation invite tenders for the 
supply. and erection of the undermentioned plant at their elec- 
tricity works, and are prenared to accept tenders subject to the 
sanction of the Local Government Board being obtained for the 
necessary loan:—(a) А 1,000 kw. turbo-alternator, with 
condensing plant; (b) two water-tube boilers, economisers, 
pipe-work, and feed pumn; (с) high-tension main switchboard 
and switchboard gallery. Forms of specification апа tender, 
with the general conditions, тау be obtained from Mr. H. Tom- 
linson-Lee, the Borough Electrical. Engineer, Electricity Works, 
Durnstord Road, Wimbledon (fee £1 each specification, return- 
able). and tenders to the Town Clerk by February 18th. 

YARMOUTH.—Tenders are invited for the supply, delivery, 
and erection of a 400 kw. continuous-current traction generator. 
Particulare and forms of tender from the Borough Electrical 
Engineer, 20 King Street, Great Yarmouth (fee £1 1s., return- 
able), to whom tenders by February Ist. 


TENDERS RECEIVED AND ACCEPTED 


ABERDEEN.—With reference to the recent tender accepted 
for the supply of fittings for the street electric lamps, it has 
been remitted to the Lighting & Fires Committee to submit 
a report to the Council giving full particulars as to the prices 
charged under the new contract, compared with the prices 
formerly paid to the electricity department for the same articles 
together with the specification submitted to the contractors. 

AUSTRALIA-—The Victorian Postmaster-General’s depart- 
ment has accepted the tender of Messrs. J. Bartram & Son, 
Melbourne, for the supply and delivery of eleven sections of 
branching system magneto-telephone switchboard. 

BURY.—The following contracts have been entered into for 
the year by the Tramways Committee :—Brake blocks, Е. R. 
Cass (Bury); hire of ticket-punches, Bell Punch & Printing Co. 
(London); tickets, J. R. Williams & Co. (Liverpool); uniform 
clothing, H. Lotery & Co. (London). 

CARDIFF.—The Electrical and Tramways Committee has 
accepted the tenders of the British Westinghouse Co. for two 
transformers for supplying the Great Western Railway Co.'s pas- 
senger stations with electrie light—one of 50 kw at £53 10s., 
and one of 40 kw. at £47. These tenders were the lowest. 

LANCASHIRE.—Messrs. Bruce Peebles & Co., Ltd., have 
received from the Ray Mills Co., Ltd., an order for the com- 
plete electrical equipment of their spinning mill at Stalybridge. 

LONDON.—'The Kensington and Notting Hill Electric Light- 
ing Companies Joint Works, Wood Lane, *hepherd's Bush, W., 
have ordered three Bennis-Miller-Bennett improved patent 
smokeless chain grate stokers for a Babcock & Wilcox water-tube 
hoiler from Ed. Bennis & Co., Ltd., Little Hulton, Bolton. 

Lambeth.—The Borough Council has placed an order with 
Messrs. Strode and Co., Ltd., to wire and fix the electric light 
fittings in the Council Chamber and the Council Chamber ante- 
room at £18. The same firm is to supply wood fixing blocks 
and serews for certain of the ornamental electric light fittings 
throughout the building at £5 15s. 
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St. Pancras.-— The Board of Guardians has received the fol- 
lowing tenders for the supply ot electric lamps to the South 
Infirmary :—J. C. Christie (accepted), 8s. 6d. per doz.; Charles 
Harrison, 9s. 8d. рег doz.; Thomas Sampson, 10s. per doz. 

Stepney.—The Borough Council has received the following 
tenders for columns and brackets in connection with the light- 
ing of Broad Street, Horseterry Branch Road, Medland Street, 
and Wapping High Street, by are lamps, and tor the provision 
of columns or brackets for arc lighting extensions up to Decem- 
ber ólst, 1903 :—H. A. Bradshaw & Son, Hettord (provisionally 
accepted), £561 10s.; W. Lucy & Co., Oxtord, £592 5s.; W. 
Mactarlane & Co., Glasgow, £533 10s. 6d. 

MANCHESTER.—-Messrs. Bruce Peebles & Co., Ltd., have 
ereceived the Manchester Corporation's order for eight Peebles 
La Cour motor converters in sizes ranging trom 250 to 600 kw., 
each machine receiving 6,600 volts, and converting to either 
415/425 for lighting, or 500/550 for traction. 

ROME.—An order for 12 Woodeson patent water-tube boilers 
for the generating station at Rome has been secured by Messrs. 
Clarke, Chapman & Co. 

SOUTHAMPTON.—'l'he Town Council have accepted the 
tender of Messrs. Willans & Robinson, Ltd., for the supply and 
erection of the steam generator, and the tender of Messrs. Bab- 
cock & Wileox, Ltd., for the supply of the boilers required at 
the electricity supply station. 

WAR OFFICE.—Messrs. J. B. Saunders & Co. have been 
given a second contract for electric lighting in connection with 
the War Othce buildings. 

WOLFRAM (TUNGSTEN) METAL FILAMENT LAMPS, 
LTD.—The tender for the erection of this company’s new works 
at Hammersmith has been let to Mr. J. McManus, at £34... 
There were thirteen tenderers, and the quotations ranged from 
the price of the accepted tender to £41,088. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH WESTINGHOUSE CO.—In a circular issued to the 
shareholders dealing with the financial position of the company, 
the directors state that the reason for the necessity to issue the 
£500,000 prior lien debentures was brought about by the condi- 
tions of the money market in America, which precluded the 
American сол.рапу, as had been its custom hitherto, from either 
furnishing financial assistance itself or acting as guarantor. In 
order that the whole amount of the new debentures which have 
been sanctioned by the shareholders shall be available for present 
and future needs, the American Company had agreed to accept 
in liquidation of the £186,374 «wing to them, shares in the 
Traction & Power Securities Company at par. The £300,000 
prior lien debentures is required to repay advances from the 
bankers expected to be reduced by February and March to 
5100.000; to meet accounts payable now due to the extent of 
£110.000, and to meet additional requirements on account of 
expansion of business, £9..000. Incidentally the directors point 
out that it has been decided to change the date for the ter- 
mination of the financial year from July 31st to December 31st. 
Thus the next accounts to be presented to the shareholders 
will cover two periods, one of five months from August 15%, 
1906, to December 51«#, 1906. and the other from January Ist, 
190/, to December ólst, 1907. The circular goes on to point 
out that the eleven months of 1907 to November shows a trading 
profit of £76,000, and after providing for interest on loans and 
debenture interest, there is a net profit of £17,780. The accounts 
and business of the company is to be dealt with in detail at the 
annual meeting, but the directors believe that if there be no 
unfavourable developments in industrial conditions, the position 
of the company will continue to improve. 

According to a Reuter telegram from Pittsburg, the United 
States Judge has issued an order permitting the receivers of 
the Westinghouse Electric & Manufacturing Co. to exchange 
а claim of $874,882 against the British. Westinghouse Electric 
& Manufacturing Co., Ltd., for shares in the Traction & Power 
Securities Co., Ltd., of Great Britain, equal at par to the 
same amount and interest, provided that the British Westing- 
house Electric & Manufacturing Co., Ltd., secures bona-fide 
subscriptions for a bond issue of £250,000. 


GENEVA TRAMWAYS.—The report for the period from 
December 17, 1906, to September 30, 1907, states that it having 
been tound impossible for the original Geneva Tramways Com- 
pany, Limited, to meet the full 44 per cent. interest on the 

J.JUU debentures, the company went into voluntary liquida- 
tion on October 4, 1906, and the present company was registered 
under a scheme of arrangement sanctioned by the court on 
November 10, 1906. The scheme provided for the sale of the 
old company's assets to this company. The four-and-a-half per 
cent. debenture-holders of the old company are entitled under 
the scheme to 510.000 shares of £1 each (fully paid) and 
£255.000 four per cent. debentures of this. company, to be dis- 
tributed amongst them pro rata in lieu of their holding in the 
old company. ‘The third (five per cent.) debenture-holders of 
the old company received under the scheme, in lieu of their 
holding and all accrued interest thereon, a pro rata distribution 
of оо. vu £1 shares fully paid in the capital of this company. 
The rights of the shareholders and income-certificate holders in 
the old company were, under the scheme, extinguished. 
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Applications for four per cent. debentures and shares in the 
company had been received to the date of closing the accounts 
in respect of £811,200 four-and-a-half per cent. debentures of 
the old company, and the equivalent four per cent. debentures 
aud shares in this company have been allotted in exchange. 
Since the closing of the accounts turther four-and-a-halt per 
cent. debentures of the old company have been surrendered, the 
total to date being £843,700, in exchange for which £255. 
tour per cent. debentures and :х70,2;0 shares of this company 
have been allotted. The profit and loss account of the company 
tor the period above referred to shows a gross profit on working 
о. 002.148f., and, including the credit balance of 227,652t. 
brought forward from the previous period, makes a total of 
189,800f. After making provision for the necessary contribu- 
tions to amortisation, renewal, and reserve funds, amounting 
together to 179.332f., there remains a balance of 610,467f., out 
of which a dividend of l4 per cent. has since been paid, leaving 
a balance of 310,467f. to be carried forward. New rolling stock 
i to be purchased to deal with the increasing traffic. - 

At the meeting on Monday, the report and accounts were 
adopted. 

LOCH LEVEN ELECTRIC POWER.—At a meeting last 
week, the promotion of a Scotch provisional order, seeking an 
extension of the time limited by the Loch Leven Water Power 
(Amendment) Act, 1904, was unanimously agreed to. 

NEW AFRICAN.—At the ordinary general meeting of this 
company on Friday, Sir Charles Euan.Smith, K.C.B., who pre- 
sided. made some reference to the work of the Marconi Com- 
pany, in which undertaking the New African Company has an 
investment of several thousand pounds. The chairman stated 
that after seven years of incessant work, the Atlantic had been 
successfully bridged by wireless telegraphy by Mr. Marconi, 
and the very difficulty of the task secured, in а sense, the 
Marconi Company from the possibilitv of competition. He ex- 
pected on Saturday (January 11th), that the Marconi Company 
wonld establish a full service for the transmission of ordinary 
private messages. One of the main reasons for this not having 
been done before was that the Marconi Co. had been depend- 
ing on single units of plant at their stations, and it had been 
considered advisable to duplicate parts of the running machinery 
in order to present risks of breakdown. Another reason for 
delay in throwing the service open to the public was the im- 
perfect land line connections. This however would not be 
done away with until the Marconi Company was granted similar 
land-line facilities to those possessed by the cable companies. 
When these matters were settled, he saw no reason why wireless 
telegraphy across the Atlantic should not attain to a speed and 
accuracy of transmission equal to the present cable service. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith and Son, of 
5 Philpct Lane, E.C., inform us that the price of electrolytic 
wire bars net c.i.f. port of arrival quoted on Tuesday night, 
was £65 to £65 10s. per ton (last week £64 10:. to £65 105.1. 

LIQUIDATIONS, BANKRUPTCIES, &c. —Creditors of the 
City of Wellington Electric Light and Power Co. are required 
to seud in particalars of their claims by January 24th to the 
Liquidator, Mr. Н. E. Salt, 251 Winchester House, Old Broad 
Street. London, Е.С. This company has been acquired by the 
municipality. 

The trustee in the bankruptcy of F. E. Williams, electrical 
engineer, 328 Coventry Road, Birmingham, has been released. 

A receiving order has been made against George Kaye Spiney, 
electrical engineer, 54 Pinderfields Road, Wakefield, Yorks. The 
debtor started in business as an electrical engineer at Dewsbury 
in 1899. His capital consisted of about £25 in tools and cash. 
About six years ago he was in partnership with Harry Birch, 
and they traded under the style of Spiney & Co. for three 
years, and the debtor was then appointed as electrical engineer 
for work for the Yorkshire Woollen District Tramways. The 
partnership with Mr. Birch was dissolved, and shortly after- 
wards the debtor was ioined by another partner, who intro- 
duced £1,000 into the business. The debtor’s capital was then 
£590. In October, 1905, he was paid out of the business, 
receiving £150 as his share. His statement of affairs shows 
gross liabilities amounting to £116 8s. ld., all of which are 
nt to rank. The assets consist of cash in hand amounting 
to £10. 

THE WESTMINSTER ENGINEERING CO.—The Westmin- 
ster Eneineering Co. inform us that, in order to devote their 
attention particularly to the manufacture of dynamos, motors, 
switchboards, arc lamps, and other specialities, they have dis- 
posed of the wiring, fittings, and installation branch of their 
business carried on since 1890 and up to this date at 16 Davies 
Street, Berkeley Square, W. Mr. Walter Riggs, who maneged 
the branch for seven vears, retains ] is position with the new 
proprietors, who will continue the business under the name of 
Girdlestone & Co.. but neither the Westminster Engineering Co. 
nor Mr. J. О. Girdlestone, the managing director of the com- 
panv, will have any interest in, or be in anv way connected 
with, the business. The offices and sales department will remain 
at Victoria Road, Willesden Junction. as before. but customers 
who find it more convenient тау still deal with Mossrs, Girdle- 
stone & Co., who are agents for the sale of' the company's 
manufactures. . 


MISCELLANEOUS CITY NOTES 


DIRECT UNITED STATES CABLE CO.—An interim divi- 
dend of 4s. per share, free of income-tax, being at the rate of 
4 per cent. per annum, for the quarter ended December 31st, 
has been declared; the sum of £5,000 has been allocated to 
the reserve fund account; and £6,596 carried forward. 

DUBLIN UNITED TRAMWAYS CO.—Subject to final audit, 
a dividend at the rate of 6 per cent. per annum for the half- 
year ended December 315%, 1907, has been declared upon both 
the preference and ordinary shares, together with a bans of 
ls. per share upon the latter. The sum of £5,000 has been 
set aside to the reserve fund, £1,000 to accident insurance fund, 
£10,000 for reconstruction and renewals, and £2,000 further 
provision against Exhibition guarantee, and £8,740 118. 6d. 
has been carried forward. 

MEXICO TRAMWAYS СО.--А dividend at the rate of 4 
per cent. per annum for the three months ended December 31st, 
1907, has been declared. 

RIO DE JANEIRO TRAMWAY, LIGHT AND POWER 
CO.—Owing to increasing business in Europe, this company 
has opened offices at 46 Threadneedle Street, E.C., to which the 
registers, &c., will be transferred February 14th. The com- 
pany also announce that, owing to the pressure of other engage- 
ments, Mr. William Mackenzie, of Toronto, has resigned the 
presidency. but will remain chairman of the board. Dr. Е. S. 
Pearson has been elected president, and Mr. H. M. Horne- 
Payne and Mr. E. H. Wood, additional vice-presidents. Mr. 
George Flett, managing director of Dick, Kerr & Co., Ltd., has 
also je elected an additional director. 

SIMPLEX CONDUITS.—The usual 6 per cent. dividend on 

the preference shares has been paid for the half-year елси, 
December 31st, 1907. Dividend warrants have already been 
osted. 
i UNDERGROUND ELECTRIC RAILWAYS СО. OF 
LONDON.—In a recent issue of the Tribune it was stated 
that the scheme for dealing with the profit-sharing notes 
of the Underground Electric Railways of London would, in 
all probability, be issued within the next few weeks. 


e 


APPOINTMENTS AND PERSONAL NOTES 


At the meeting of the Manchester City Council on Wednesday 
last week the recommendations with regard to the appointment 
of Mr. S. L. Pearce, Chief Electrical Engineer {which we gave 
in our last issue), were agreed to. 

Mr. О. F. Francis, Borough Electrical Engineer, Kirk- 
caldy, who, as we announced last week, was appointed to a 
similar position at Carlisle, has decided to remain at Kirk- 
caldy. At the monthly meeting of the Carlisle Town Council 
on Tuesday, when the confirmation of Mr. Francis’s appoint- 
ment came up tor consideration, Mr. Johnstone, chairman of 
the Electricity Committee, said Mr. Francis had acted honour- 
ably in the matter, an offer on the part of the Kirkcaldy 
Town Council having been spontaneous. The salary offered 
by Carlisle was £500 a year, with increments ot £20 a year 
until if reached £400, but the Kirkcaldy Town Council had 
offered him £550 a year, with increments of £25 a year until 
the salary reached £400. The Electricity Committee has de- 
cided to offer the Carlisle appointment to Mr. Allen, chief 
assistant borough electrical engineer of Plymouth, who was. 
second on the list of selected applicants. 

Mr. W. S. Smart, of the northern branch of the Post Office 
engineering department, has been presented by his colleagues 
with a valuable petrolite lamp and case of pipes upon his 
retirement at the age of 60. Mr. Smart has served at Glou- 
cester, Cardiff, and Hull, and was transferred to Darlington 
about three years ago. 


NEW COMPANIES 


А. B. CARTER & CO. (GERMANY).— This ccmpany was re- 
gistered on January 9th, with a capital of £1,500 in £1 shares, to 
adopt an agreement with J. Wenk, of 107a Strand, W.C., and 
to carry on the business of electricians, mechanical engineers, 
suppliers of electricity, manufacturers of and dealers in electric, 
magnetic, galvanic, and other apparatus, builders, signmakers, 
printers, photographers, advertising agents, &c. The subscribers 
are :—T. Н. Bower, J. Wenk, G. С. N. Perkis, б. R. Bell, 
T. Hulme, Е. Partington, C. Ivory. No iniual public issue, 
J. Wenk is the first manager and permanent director. Qualifica- 
tion, £150 shares or stock. Registered oflice: 1074 Strand, 
W.C. | 

MERSEY MACHINERY CO.—This company was registered 
on January 9th. with a capital of £1,500 in £1 shares (500 10 per 
cent. cumulative preference), to act as selling agents for the 
Neville Machine & Tool Co., Ltd., in Southport, Ormskirk, 
Bootle. Widnes, Newton, Ince, Liverpool, St. Helens. Warring- 
ton, Wigan, Wirral, Northwich, Eddisbury, and Flintshire. The 
subscribers are :—J. U. Neville, engineer, T. J. Knowles, Mrs. 
M. A. Knowles, R. Hughes, A. E. Waterhouse, E. D. Svmond, 
Mrs. M. E. Neville. No initial public issue. The number of 
directors is not to be less than two nor more than three; the 
first are J. U. Neville and T. J. Knowles. No remuneration. 
Registered office: 7 James Street, Liverpool. 
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SUMMARY 


Макен BRD has been fixed as the date tor the inquiry 
into the proposed Home Office Regulations for factories 
in which electricity is employed. Mr. James Swin- 
burne, F.R.S., is the Commissioner appointed to hold 
the inquiry. (Page 111.) 

А REPORT On а recent burn out on the District Rail- 
way has been issued by the Board of Trade. (Page 
113.) 

Tur Law and Parliamentary Committee of the West- 
minster City Council have presented a report on the 
electric supply Bills which- will come before. Parlia- 
ment this session. The report is least. unfavourable 
to the London and District Electricity Supply Bull, 
it favours on general principles the advent of a new 
bulk supply company, whose operations would not 
affect the position of the Council with regard to the 
ultimate purchase of the existing companies supplying 
in Westminster. The Camberwell Borough Council 
have also considered the two Bills, and*have decided 
to oppose both, in order to obtain amendments. 
(Page 112.) 

AMoNG the new metallic filament lamps which are 
already on the market in Germany, and will shortly 
be available in this country, are а 100-volt, 16-е.р. 
tantalum lamp, and 200-volt osram lamps of 40 50, 
and 100 e.p. It is claimed by the makers that the 
new osram lamps, both for 100 and 200 volts, will be 
suitable for use in any position. (Page 113.) 

ProF. GQ. КАРР, in an afternoon lecture on the elec- 
trification of railways, delivered last Saturday at the 
Royal Institution, outlined the main features of the 
continuous-current single-phase and three-phase 
systems, and drew particular attention to the impend- 
ing electrification on a large seale of the State railways 
of Italy and Sweden on the three-phase and single- 
phase systems respectively. (Page 118.) 

Іх the discussion on Mr. G. W. WORRALL’S Paper 
on '' Magnetie Oscillations in Alternators,” read last 
week at the Manchester Local Section of the Institu- 
tion of Electrical Engineers, several speakers referred 
to the application of the results to explain the pheno4 
menon of humming in continuous-current machines. 
There was a disposition to question how far general 
deductions should be drawn from experimental results 
on a machine of special design. and some questions 
were asked regarding points still requiring elueidation. 
(Pave 114.) 

A Paper was read last Thursday by Mr. HORACE 
Boor before the Society of Architeets on the design 
of buildings for power- -houses, in whieh the general 
requirements to which attention should be paid by 
architects when designing generating station buik lings 
were dealt with. (Page 115.) 
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AX unusually large number of new students were 
elected at the last meeting of the Institution of Elec- 
trical Engineers. (Page 116.) 


A Paper was read by Mr. I. V. Rosinson on Tuesday 
last before the Institution of Engineers and Shipbuilders 
in Scotland on the cost of power production, in which 
he compared the cost of power generated by water- 
power with that from stations driven by large рав- 
engines under the conditions of high load factor obtain- 
ing in electrochemical work on a large scale. (Page 
117.) 


Taw Electrical Engineering Department of the 
No.:hampton Institute offers many facilities for young 
eleccrical engineering students, as well as for the more 
advanced. ‘Phe course of instruction is spread over 
a period of four vears for day students, and five years 
for evening students, and is divided into junior, inter- 
mediate, and senior classes. The more important 
features of the laboratories are described. (Page 119.) 


IN this year's pantomime at Drury Lane a number 
of new electrical effects are introduced. (Page 120.) 


Turk Paper read by Mr. T. M. Baktow before the 
Birmingham Local Section of the Institution of Elec- 
trical Engineers on January 15th contained the results 
of a series of experiments on the heat conductivity of 
assembled insulated iron stampings both in directions 
parallel and at right angles to their surface. The 
results emphasised the importance which should be 
given in dynamo design to the amount of edge surface 
of the stampings of a laminated iron core exposed to 
а cooling medium. The most etficient. ratio of the 
linear dimensions of the edge side to the plate side 
of the core is given as 1: 10, a much higher ratio than 
commonly in use. We are obliged to hold over our 
report of the diseussion in which Dr. Sumpner, Prof. 
Карр, Dr. D. К. Morris, and others took part, until 
our next issue. (Page 121.) 


Tus more recent additions to the generating plant 
at the Fulham Electricity Works include examples of 
high-speed reciprocating sets, and also a vertical shaft 
steam turbine, which form a remarkable contrast to 
the original slow-speed alternators. А new boiler- 
house has been erected recently, but a supply of 
steam is also obtained from the Horsfall destructor 
plant. This has now been altered so that no coal is 
ever burnt under the boilers, and the arrangernent of 
the ‘ues has been improved. (Page 125.) 


Ai. automatic signalling system has been installed 
on a section of the Burton & Ashby Light Railway. 
(Page 128.) 


Ix an exhaustive report upon British trade with 
Canada, Mr. HicHARD GRIGG, a special Commissioner 
of the Advisory Committee to the Board of Trade. 
gives many reasons why British trade with the 
Dominion does not amount to a greater percentage of 
the whole than is now the case. He first admits that 
the geographical position of the United States is the 
all-important reason for the great disparity in the 
amount of trade done with Canada by that country 
and the United Kingdom, but he nevertheless believes 
that the British trader has himself to blame for the 
present position to a large exent. Little trouble, he 
savs, has been taken to deal with the needs of the 
market. Goods are produced under British. conditions 
and sent to Canada, where totally different conditions 
prevail. Direct communication between producer and 
buver is recommended, and less rehance placed upon 
merchants and agents. The adoption of Canadian 
standards with regard to iron and steel, and the 
Canadian system of weights and measures. is also neces- 
sary, whilst quotations should be in dollars and cents, 
and eif. instead of f.o.b. (Page 132.) 


THE discussion in London on Mr. J. F. C. SNELL's 
Paper on '' The Cost of Electrical Power for Industrial 
Purposes " was continued last Thursday. Mr. C. P. 
SPARKS and Mr. R. НАммохр thought that his figures 
for the cost of electrical energy generated by inde- 
pendent plants was too low, while Col. CROMPTON вир- 
ported them. Mr. G. W. PARTRIDGE thought he had 
over-estimated the diversity factor, and under-estimated 
the eost of laying mains in London. Messrs. E. М. 
Cowan, G. L. ADDENBROOKE, C. Н. WorRbDINGHAM, 
W. Н. Воотн, G. Н. Совкіханам, and А. M. TAYLOR 
also spoke. Several gentlemen desirous of taking part 
in the discussion were obliged to send their remarks 
in writing. These included Ald. Pearson, Messrs. 
W. C. P. Tapper, А. W. Heaviside, A. Н. Shaw, а. Н. 
Cottam, W. B. Woodhouse, and L. H. Hordern. А 
large proportion of the writers and speakers found 
fault with Mr. Snell's statement of the ‘‘ correct '' 
price that should be charged for power by existing 
undertakers, and the full discussion of the subject, 
together with the large number of numerical data given, 
was of considerable value. (Page 183.) 


Uxnper Electrical Science, in the British and 
American section, is a note on a null method of measur- 
ing ionisation. In the Papers abstracted in the Con- 
tinental section, CATHIARD shows how to use а coal-gas 
flame as a rectifier. * STARK draws some important con- 
elusions from the Doppler effect in canal rays, and 
Bonpas describes the production of emeralds from 
sapphires by means of penetrating radium rays. (Page 
138.) 


Last Friday evening Prof. T. E. Тнокре gave a 

lecture at the Royal Institution upon '' The Centenary 
of Davy’s Discovery of the Metals of the Alkalis.'" A 
short review of the progress which has been made in 
.the last few months in connection with electrolytic 
metallurgy shows that considerable work has been done 
in this direction, and points out directions in which 
future research would be of interest. А portion of the 
Notodden Atmospheric Nitrate Works was destroyed 
on January 7th by fire, when damage amounting to 
£8,500 was done. (Page 139.) 


AMONG the specifications published by the Patent 
Office on Thursday last is one by the British Thomson- 
Houston Co. relating to the control of alternating 
current motors of the commutator type, and providing 
a means of braking for such type of motors. Another 
specification by the same firm relates to controlling 
devices which automatically open circuits in case of 
overload, and also prevent their being closed, while 
the overload continues. А specification by W. Р, 
KinLRov and EvERsHED & VIGNOLES covers an auto- 
matic electric starting switch. THE SUNDERLAND FORGE 
& ENGINEERING Co. and W. Brain have patented a de- 
vice which relates to electric cranes and winches fitted 
with hand-operated or foot-power brakes, and provides 
a means for returning the starting-switch to its original 
position when the brake is applied. Tne BRITISH 
THomson-Houston Co. have also a patent automatic 
block signalling system for railwavs. А specification 
by G. Marconi and the Marcosi WIRELESS TELEGRAPH 
Co. for a form of wireless telegraph transmitter which 
obviates the use of sparks or ares in the oscillating 
circuit is also published. (Page 140.) 


Тнк Southwick Electricity Works of the Brighton 
Corporation are in danger, owing to the weak state of 
the beach in front of them; an action for injunction 
avainst the Corporation is proceeding, as it is alleged 
that the old works and sub-station in North Road inter- 
fere with the service in a neighbouring church. The 
Clydebank Town Council are considering the transfer- 
ence of the Clyde Valles Eleetrical Power Co.’s order 
to the Sttithelvde Co. A breakdown of the electrical 
plant at Hull has had serious results, as three of the 
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largest sets are practically destroyed. The Corpora- 
поп are ordering three new dynainos from the 
Lahmeyer Co. The Battersea Borough Council has 
avreed to the terms laid down by the L.C.C. with 
regard to the electrification of the tramways on Batter- 
sea Rise and St. John’s Hill. The Southwark clec- 
tricity undertaking shows a profit this vear, for the first 
time: the council has refused the offer of a supplv of 
electricity from the London Electric Supply Co. The 
Manchester Tramways Parcels Delivery continues to be 
successful. The Uxbridge and District Eleetrie Supply 
Со.. Ltd., are seeking to transfer a portion of their 
area of supply to the Metropolitan. Electrie Supply 
Co., Ltd. (Pages 116 and 141-142.) 

TENDER forms, specifications, &e., in connection with 
the supply of 33 switchboards for private branch ex- 
changes for common battery work required by the 
Australian. Postmaster-General’s department may be 
inspected at the Commercial Intelligence Branch of the 
Board ot Trade. 73 Basinghall Street, E.C. The Bristol 
Docks Committee invite tenders for cables and electric 
lighting installations at the Avonmouth Docks. Cable 
is also required by the Croydon and West Ham Cor- 
poraiions, and tenders for an extension to the switeh- 
board at Edinburgh are invited. The Ilford Council 
are about to extend their generating station at a cost 
of £27,000. The Lowestoft Corporation has accepted а 
tender of Messrs. Siemens Bros. & Co. for an electric 
loemnotive for use on their coal siding. A meeting 
has been held by the Dutch bolders of кр 
notes of the Underground Electric Railways Со. of 
London, when a committee was appointed to examine 
апу proposals for reorganisation. (Pages 144-146.) 

Tue Union Electric Co. on Thursday last held a 
reception at their works in Park Street, Southwark, 
and in the evening gave a dinner to their provincial 
representatives, staff, and friends at the Café Roval, 
tegent Street, W. (Page 145.) 


As will be seen by a notice appearing in our adver- 
tisement columns, a date has been fixed for the inquiry 
to be held with regard to the proposed Home Office 

vegulations relating to tho use of electricity in fac- 
tories and workshops. As these regulations, if adopted. 
will apply on the one hand to electrical generating 
stations and sub-stations, and on the other hand to 
all places that are a factory within the meaning of 
the Factory and Workshops Act, it will be seen that 
their effect will be far-reaching. The owners of many 
electricity works may be put to large expense in re- 
eonstructing their switchboards and sub-stations if the 
regulations are passed in their present form and are 
тае retrospective, although these places are not acces- 
sible to any but the engineers and skilled workmen 
who have a full knowledge of as to what are the 
dangers to be avoided. At the other end of the scale, 
even the small dressinaker who uses a l-h.p., motor 
for running her sewing-machine would be subject to 
further regulations than at present, and would probably 
b+ badgered by a second inspector, in addition to 
the one who makes calls to see that she conforms with 
the rules as to the overtime and meal-times of her 

As we have already emphasised in these 
the very fact of the issue of a new set of 
re;ulations controlling the use of motors is to be ob- 
jected to far more than any details in the draft regula- 
tions themselves. The latter 
and doubtless Mr. G. S. Haw, the electrical adviser 
to the Home Office, has already made alterations to 
meet many of the specifie objections that have been 


assistants. 
colunins, 


can easilv be modified, 


. ELECTRICAL ENGINEERING | 111 


6с 


raised. In selecting Mr. James Swinburne as * Com- 
missioner '' to hold the inquiry, no better choice could 
have been made, for he is one of the few leading m:n 
coneerned with the heavier branches of electrical engi- 
nering who has an interest neither in electricity supply 
ог power companies, or in manufacturing companies. 
From the reference to him, moreover, it would appear 
that it would be quite competent for him to advise in 
his report that no further regulations were necessary, 
shoul he be satisfied on the evidence that electr c 
driving is no more dangerous than other methods of 
driving subject to no such restriction. The date of the 
inquiry is March 3rd, and '' objectors ° should care- 
fully peruse the notice advertising it on p. vii of our 
present issue, in order to see in what way they can 
avail themselves to the utmost of the privilege of 
appearing either in person or by counsel. 
Et 
IN another column will be found a report by Major 


PRINGLE and Mr. A. P. Trotter, of the Board of Trade, 
referring to en occurrence which has been described 


‚ав an explosion a week or two ago at Sloane Square 


Station. A good deal of unnecessary alarmist writing 
has been allowed to appear in the general Press, and 
we are pleased to see that this report has been widely 
circulated, for it clearly shows, by describing the details 
of an actual ease, how NT is the danger from fire 
in properly constructed electric railways. The authori- 
tative voice of the experts of the Board of Trade 
of the greatest use in helping to remove the real source 
of danger which, in such circumstances, is not fire, but 
panie. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, JAN UARY 23np. 


Institution of Electrical Engineers: Leeds Local Section. 
1.15 p.m. Meeting at the University, Leeds. Paper to be 
read :— Notes on the Development of Turbo- 
Alternators, by Dr. Pohl. 
Institution of Electrical. Engineers. 


8 p.m. Meeting at the Institution of Civil Engineers, 
25 Great George Street, London, S.W. Paper to be 
read : :—* Standard Performances of Electrical Machi- 
nery," by Rudolph Goldschmidt. 


FRIDAY, JANUARY 24тн. 
Physical Nociety. 
Ordinary meeting at the Royal College of Senes: 


JANUARY 251TH. 
Royal Institution. 
5 p.m. Afternoon Lecture IF., on “The Electrification of 
Railways," by Prot. Gisbert Kapp. 
North-East: Coast. Institution of Engineers and Shipbuilders. 
7 p.m. General Meeting at 4 St. Nicholas Buildings West, 
Newcastle- on- Tyne. Among the subjects down for dis. 
cussion is "Electricity Compared with Gas for both 
Lighting and Power." 
TUESDAY, JANUARY 28гн. 
Institution of Electrical Engineers: 
Sec lion. 
7.30 p.m. Meeting at the Municipal School of Technology, 
Whitworth Street, Manchester. Paper to be read :— 
“The Design of Polyphase Induction Motors," by 
W. D. Hediern. 


WEDNESDAY, JANUARY 2918. 
Society of Arts. 
8 p.m. Ойша Meeting, at John Street, Adelphi. Paper 
to be read :—- The New Patent Act,” by J. W. Gordon. 
FRIDAY, JANUARY lsr. 
Royal Institution, 


9 p.m. Evening Discourse by Prof. Ernest. Rutherford, 
E.R.S., on “Recent Researches on Radio-activity. 


о p.m. 
SATURDAY, 


Manchester Students 
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FIRES ON UNDERGROUND ELECTRIC 


RAILWAYS 


HE following report, by Major Pringle and Mr. 

A. P. Trotter, addressed to the President of the 
Board of Trade, referring to an occurrence at Sloane 
Square Station on January 8th, has been sent us by 
the Board: 


SiR,—We have, in the usual course of our duty, inquired 
into the circumstances under which an explosion and electric 
flashing took place in a car, on the evening of January 8th, at 
Sloane Square Station on the Metropolitan Juistrict Railway. We 
made a very careful examination of motor-car No. 54, which alone 
was concerned in this case, before any repair work had been 
carried out, or any о! the effects of the explosion and flashing 
had been removed. 

Above floor level there was some blistering of the varnish 
on the woodwork surrounding the end left-hand window and 
deorway. and two panes of glass were blackened with smoke 
and fumes. No glass was broken, and it was possible by rub- 
bing off the blistering on the wood to see that the red paint- 
work underneath was undamaged. Below floor level the metal 
pipe carrying the electric lighting wires and a metal junction 
box were fused. The underside of the timber flooring imme- 
diately above this pipe and junction box was charred in places. 
The charring nowhere exceeded a quarter of an inch in depth. 
No mark of fire could be found inside the car on the flooring, 
seats, or sides. 


We may here remark that all the woodwork on the com- 


pany's cars in proximity to electric conductors has been ren- 
dered non-inflammable. This and other occurrences of a 
similar kind have proved that the wood will char under the 
effect of intense heat from electric flashing, but will not catch 
fire. The real combustibles in this fire, if we use the word, 
were copper, iron, and brass. Such electric arcs continue until 
they exhaust or burn themselves out, or until the current is 
cut off, as was done at Slcane Square. The ordinary method 
of extinguishing a fire is useless for electric arcs. 

"This particular case was caused in all probability by failure 
of the insulation of the electric lighting wires owing to damp. 
The heating of the wires resulted in the liquefaction of a 
small plug of bitumen. Ап explosion of bitumen vapour fol- 
lowed, causing smoke and fumes. Subsequently, electric. flash- 
ing took place along the pipe and at the junction box under 
the car. 'lhe conductor in charge of the car states that he 
immediately entered the door at the corner where the explosion 
had taken place, and worked the air valve which actuates the 
double doors in the centre of the car. The doors opened in 
the usual way; they had not to be forced or held apart. The 
passengers, eight in number, stepped out on to the platform 
through the open doorway without any apparent panic or 
alarm. No complaint of injury or danger was made to either 
the station inspector or any of the company's officials. Arrange- 
ments also exist, on underground as well as on tube railways, 
to allow passengers in case of need to descend from a train at 
either end. 

In our opinion the apprehensions of danger which have been 
expressed bv writers to the newspapers are not justified by 
the facts. ‘The main danger in any such cases of fire will be 
from panic. For this reason we deprecate the writing for 
publication of alarmist letters. 

We are, Sir, your obedient servants, 
(Signed) J. W. PmiNcrE (Mason), 
Inapecting Ofheer of Railways. 
(Signed) A. P. TROTTER, 
The Electrical Adviser to the Board of Trade. 


To THE PRESIDENT OF THE Boarn or TRADE. 


Wireless Telegraphy.—The North of England Steamship 
Owners’ Association has decided to continue urging upon the 
Board of Trade the advisability of establishing communication 
between the Newarfs and Cockle Lightships, and the shore, as 
а medium whereby shins’ orders might be readily transmitted. 
The Margate Corporaticn have forwarded а resolution to the 
Board of Trade urging the desirability of installing a system of 
wireless telegraphy between the Long Sand lightships and the 
shore. 

Audit of Electric Lighting Companies’ Accounts.—Several of 
the London borough councils are protesting against the proposal 
of the Board of Trade to dissense with the services of an official 
and senarate auditor in connection with the annual audit of the 
accounts of electric supply companies. Camberwell, Battersea, 
Paddington, Lambeth and Bermondsey have taken the matter 
пр, and an anneal will be made to the Poard of Trade. We gave 
the letter cf the Board of Trade in reference to the proposal 
In question in our issue for December 12th, page 944. 


THE LONDON POWER BILLS 


HE Law and Parliamentary Committee of the Westminster 

City Council has drawn up a long report with regard to 
the electric supply Bills to be presented during the coming 
session. The committee state that it seems probable that Par- 
liament will be compelled to sanction some scheme for cheapen- 
ing bulk supply, and in the absence this year of a municipal 
scheme the contest lies between the creation of a new bulk 
supply company, and the practical amalgamation of the existing 
companies. The latter scheine would involve ап entire change 
іп the character of many of the existing undertakings, by gratt- 
ing on to them what would be practically a separate existing 
undertaking; and it would inevitably lead to such an jnter- 
mingling of assets and interests, and to such an overlapping 
of areas, as would render insuperable the difficulties of ultimate 
purchase on anything resembling the original lines. The estab- 
lishment of a new and distinct bulk supply undertaking, the 
report continues, need not have these eftects, and might be an 
advantage to the present undertakers, whether companies or 
local authorities, as it would furnish them with a cheap bulk 
supply supplementary to the supply of those who possessea 
generating stations, whilst saving the expense of the erection 
of new generating plant in the numerous cases where the powers 
of purchase will extend merely to distributing plant. It would 
seem, therefore, that, from the point of view of the local 
authorities, as prospective purchasing authorities, the better 
course would be to seek to restrict the existing companies to 
their present functions and areas, and to keep intact the powers 
of purchase under the Electric Lighting Acts, whilst entrusting 
a separate undertaking with bulk and power supply. In one 
way the position of Westminster is at present exceptionally 
favourable, inasmuch as the City Council 1s in the position that 
if in 1931 they exercise their powers of purchase of the under- 
takings of the St. James and Pall Mall апа Westminster com- 
panies, they will at the same time acquire on very favourable 
terms the venerating station in Marvlebone, and will thus have 
a source of supply which, independently of any other generat- 
ing station, would go a long way to meet the needs of the 
whole of Westminster, as far as regards electric lighting. апе 
committee recommend, therefore, that the most favourable course 
for Westminster. would be the maintenance of the present 
position, with the addition of a bulk supply undertaking, which 
could be optionally resorted to should the Marvlebone: generat- 
ing station prove insutticient. The report points out, however. 
that the London and District. Electricity Supply Bill would give 
its promoters the power of direct supply to the consumer, prac- 
tically in competition with the authorised di:tributor, and would 
also give them large powers of street breaking. Referring to 
the London Electric Supoly Bill, promoted by the companies 
jointly, the committee states that the measure threatens to destroy 
the power of Westminster to purchase the Central. Company's 
generating stations, and thus to deprive the City of a valuable 
asset expressly conferred by Parliament only three ago. In 
regard to the London (Westminster and Kensington) Electric 
Supply Company's Bill, the committee express the opinion that. the 
eflect of the measure, if passed, would be to render more ditlicult: 
the question of purchase by local authorities. Petitions are to 
be presented against each of the three Bills. 

The Camberwell Borough Council have also considered the 
London Electric Supply (Joint Committee) Bill and the 
London and District Electric Supply Bill. Reporting on these 
Bills, the Town Clerk and Borough Engineer, having pointed out 
at the outset that the former Bill is promoted by the fourteen 
electric lighting companies having powers for the supply of 
electrical energy within the administrative County of London 
and adjoining districts, expressed the fear that if the rombina- 
tion and amalgamation of the electricity companies concerned. is 
permitted it will further complicate the difficult problem of 
electric Jighting in London, and that it would be far better for 
the existing svstem to remain than for a huge new vested interest 
to be created. Tf the Bill proceeded, it was svggested that 
several amendments are required, one of which should be for 
the maximum charges to extend to light as well as power. and 
further that all capital raised by the cempanv should be devoted 
only to‘ the construction of works required for carrying on the 
business. [t was thought bv the Town Clerk and Enzineer to 
be also necessary for the purchase clause mentioned in the Act 
of 1888 to be reinstated in place of the purchase clause in the 
Bill. and it was further urged that the authority for ultimate 
purchase should he the London County Council, or otherwise the 
whole question wonld again have to be fought ont in Parliament. 
Tt was thought that the clause nroviding for the appointment 
of an auditor by the Board of Trade should be amended so as 
to provide for power to the loval anthomty to send representa- 
tives to the auditor with the right to anne n] to the Poard upon 
апу point which mav arise pertinent thereto. The recent valne 
placed upon electricity undertakings under arbitration was 
shown in the case of Marvlebone. and what the goodwill of a 
monopoly was worth was shown bv the fact that the goodwill 
realised practically twice the amount of the whole canital ex- 
nenditure upon the works by the varions water companies when 
acquired hy the Metronolitan Water Poard. The Council was 
recommended to petition against the Pall on the preamble. in 
erder to obtain amendments and also clanses for the due protec- 


tion of the exclusive right which the Borough now enjoys with 
regard to the special purchase clauses on undertakings as applied 
to Camberwell, which, if the Bill be passed in the present torm, 
would. it was said, disappear without compensation, and the 
goodwill value of which is now worth many thousands of pounds. 
The Council adopted this recommendation, as also a proposal to 
petition against the London and District Electric Supply Bill. 


NEW TANTALUM AND OSRAM LAMPS 


HE principal disadvantages im ccounection with 
the metallic filament lamps at present оп the 
market in this country which have prevented. their 
more universal adoption, especially for private lighting, 
have been the fact that two lamps in series are required 
tor 200-volt circuits, and the ineonveniently large units 


of light which have to be adopted. The announce- 
ments, therefore, that in the case of the tantalum 
lamp a 16-е.р. lamp has been produced, апа 


in the case of the osram lamp single lamps for 200- 
volt eircuits have already been made. are of the 
greatest Interest. 

The new small tantalum lamp is already being ad- 
vertised by Messrs. Siemens & Halske in Berlin, 
although we | understand. from Messrs. Siemens 
Brothers" Dynamo Works, Ltd., that deliveries will 
not be commenced in this country for a month or two. 
It is of 16 (Hefner) e.p. for 100 to 120 volts, and takes 
a current of 0:22 to (025 amperes, or Го to l'7 watts 
per Hefner c.p., and in general appearance is similar 
to the more familiar 25-с. p. lamp. The average life 
is stated to be 800 to 1,000 hours. The | lition of 
this lamp to the series gives four sizes of 16, 25, 32. and 
50 e. p. respectively for circuits in the neighbourhood of 
100 volts. 

We have already referred to the 200-volt. osram 
lamp for 100 e.p.. which will be obtainable in this 
eountry in а few weeks’ time, and it is interesting to 
know that 40 and 50 c.p. osram lamps for 200 to 
250 volts have also been made. We understand that 
it will be some considerable time before they will be 


obtainable in this country in any quantity. although 
they are already advertised for sale in Germany. 


Another improvement which is to be applied to the 
new osram lamps both for 100 and 200 volts is а new 
form of flexible support to the filament which will 
permit of their being used in other than the vertical 
position. 

The Poplar Boiler Explosion. A Board of Trade report. by 
Messrs. А. A. Hudson and J. Н. Hallett has been issued on 
the boiler explosion which occurred on August 16th last at the 
Poplar Electricity Works, when two stokers were killed. The 
boiler in question was of the Stirling type, with three main 
steam drums, a mud drum, and 630 tubes. А superheater 
vas also fitted. By the explosion one of the tubes in the front 
bank of tubes was split and bent, and the tube drawn out ol 
the front upper drum of the boiler, and vapour and ashes were 
blown out through the cleaning doors of the combustion chamber. 
‘Lhe cause of the explosion was overheating of one of the tubes 
in the front bank of tubes, owing to its being blocked with 
scale; the tube in consequence split and bent, and withdrew 
from the front upper drum. The Commissioners consider that 
the staff Enid d to look after the works were highly efficient. 
4ipon an examination of the boiler after the explosion, it ap- 
peared that a tube in the fourth row of the front rank had 
bulged and split, and had also become bent. so that it had 
diawn itself out from the upper drum, leaving an aperture the 
size of the tube in the upper drum. It was also found that the 
tw'be which had split was completely blocked with Ce at 
the bend at the lower end of it, while seven other tubes just 
round the burst tube were considerably choked with deposit m 
a similar position, not absolutely choked, but choked so much 
that Mr. Clark, the inspector from the Stirling Roiler Co.. 
stated that he was only iust able to force up them a jg in rod. 
In dealing with the possible causes of the accumulation of ex- 
cezsive deposit in the burst tube, the opinion is expressed. that 
during the last examinaton the particular tube must have been 
mised by an oversight, and attention is called to the exceptional 
care in cleaning which is required with hent tubes of the de- 
seriptjon used. The report continnes :- - With regard to the 
sunnly of water, there is no doubt in our minds that the failure 
of the softener to perform its work did accelerate the deposit in 
this boiler." The detective action of the softener was not dis- 
covered till after the explosion, 
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RAILWAY ELECTRIFICATION 


the Royal Institution on Saturday last Prof. Gisbert 
A кам, of the University of Birmingham, delivered the 
first of a course of two lectures on the electrification of rail- 
ways. The lecturer dealt brietly with the history of electric 
traction, and then passed on to consider the advantages to be 
rained by the electrification of existing railways. There is no 
doubt that a mere trequent, quicker, and more comfortable 
service is obtained with electric traction, but it has vet to be 
shown that electric traction is more economical than steam 
traction: indeed, we cannot expect the short lengths of line 
already electrified to show much economy, but when the ex- 
tensive electrifications now being carried out in Sweden and 
Italy are completed а great saving, as compared with steam 
traction, may be expected. The economy will, of course, be 
greatest in such countries where coal is dear. 

The high acceleration due to the large starting torque 
obtainable with the electric motor, to the high value of the 
adhesion weight in the case of motor-cars, and to the capacity 
of an electrical equipment for developing an amount. of power 
far in excess of its rated output for a short time, has in- 
creased the trequency of the service, while the steam locomo- 
tive is limited in these respects by the size of its boiler. The 
maximum safe speed round curves is also higher for an 
electric locomotive than for a steam locomotive, as the centre 
of gravity is much lower in the former case. The greatest 
difficulty to be encountered in any electrification is the arrange- 
ment of the contact rail or wire. The third rail is dangerous 
and creates even greater difficulties at points апа crossings 
than the overhead wire, which latter, however, may in some 
cases interfere with the driver's view of the signals. 

The lecturer described the Wilgus-Spragne protected under-run- 
ning third rail as nsed on the New York Central and other Ameri- 
can railways (see ELECTRICAL ENGINEERING, January 9th, p. 38), 
and various typical forms of catenary suspension. ine dinerent 
systems were classified with regard to the motors used., i.e., 
whether continuous-current, three-phase, or single-phase. The 
single-phase motor must be heavier for a given torque than the 
continuous-current motor, as the effective torque is only about 
70 per cent. of the maximum. The three-phase motor is lighter 
than either the single-phase or the continuous-current motor 
for a given output, as the only limit to the armature strength 
is the heating, whereas the field distortion with the resultant 
commutation troubles is the principal limiting factor in the 
other two types. 

Prof. Kapp then passed on to the two different methods of 
obtaining variable speed with three-phase mctors. First, the 
stator winding may be arranged so that two different numbers 
of effective poles can be produced. In such a motor, however, 
the retor must be provided with two independent windings and 
two groups of slip-rings. Secondly, cascade working may be 
employed, in which the stator of the second motor is supplied 
with current from the rotor of the first motor. If the two 
motors have different numbers of poles. three running speeds 
can be obtained. The stator of the first motor in the cascade 
arrangement i$ wound for the line pressure, say, 3.000 volts; 
the rotor pressure is, however, necessarily much lower, and 
the stator of the second motor must be wound for this low 
pressure. Consequently, 1Ї the second motor is to be used by 
itself for a third running speed, a transformer must be in- 
eluded in the equipment. A recent improvement, introduced 
bv C. de Kando, however. renders the use of a transformer 
unnecessary: the stator of the second cascade motor has three 
winding groups per phase, which are arranged in series with 
star connection for working direct at the line voltage. and in 
parallel with delta connection for working in cascade from the 
retor of the first motor, the pressure in the latter case being 
rather less than one-fitth the pressure in the former case. (А 
full description of this system was given in ELECTRICAL 
ENGINEERING, Vol. I.. p. 988, in connection with the new 
locomotives in pse on the Vallellina Railway.) 

Che Italan Government is electrifying some 340 miles of 
track of the State railways on the three-phase system, the esti- 
mated cost of which will be £5,000,000. The chief engineer 
for the Swedish Government, Mr. R. Dahlander, has decided 
to adopt the single-phase system. Five large hydrcelectric 
power stations will supply current at 50,000 volts to thirty- 
seven substations, which will transform down to the trolley- 
wire pressure of 15.000 volts. The first report of the Special 
Comnmiussien appointed by the Swiss Government has been pub- 
lished, but this deals опу with the probable amount of power 
necessary, Which is estimated to be some 100.000 h.p. on the 
average: the maximum load may be from twie to five times 
this amount. 

The second lecture will be delivered on Saturday next, and 
will include descriptions of recently electrified lines 
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MAGNETIC OSCILLATIONS IN ALTERNATORS 


Manchester Discussion 


DISCUSSION of some length followed the read- 

ing of Mr. G. W. Worrall's Paper on ©“ Magnetic 
Oscillations in Alternators ” on Tuesday, January 14th, 
before the Manchester Local Section of the Institution 
of Electrical Engineers. The Paper itself, in. which 
Mr. Worrall gave an account of the continuation of a 
series of experiments described in a former Paper 
making a distinction between ‘ pulsations ” and “Чо 
and fro '" movement of the flux, and investigating the 
conditions under which each is a maximum, was given 
in our last issue on p. 95. 


Mr. S. L. Pearce (Chief Electrical Engineer, Manchester Cor- 
poration), who was in the chair, made a tew remarks before 
calling on other speakers, in which he emphasised the impor- 
tance of Mr. Worrall’s results to dynamo designers. 

Dr. К. W. Marcuanr (Liverpool University) thought that 
the author's observation of the effect of the pole width on 
the ripples in the E. M.F. wave produced by an alternator was 
a very interesting one. The method of getting rid of ripple 
hy altering the size of the air gap at the edues of the pole 
shoe was, of course, very well known; but the fact that shaving 
oft the edges of the pole affects these ripples so much had not, 
he thought, been hitherto noticed. Mr. Worrall had said 
that the experiments of Fischer-Hinnen showed that the noise 
produced by a dynamo was greatest, when the pulsation in the 
magnetic flux was a maximum. In Fig. 2 there was a maximum 
for this pulsation when the ratio between the polar arc and 
the tooth pitch is 6, a whole number. In Fig. 3 it is seen that 
the best wave 1s obtained when the ratio ot polar arc to tooth 
pitch 18 5:5, so that when there is а maximum magnetic pulsa- 
tion there is a minimum magnetic swing, and rice versa, во 
that it would appear that a machine that is not noisy must 
have a bad wave, and, on the other hand, if the machine has 
a good wave, 1t 15 bound to be noisy. 

Mr. W. CRAMP suggested that there were three types of 
machines concerned with this question of magnetic oscillation. 
First, there is no doubt that a great many D.C. machines have 
given trouble on account of the noise due to the flux changes. 
In any case, there is a vibration set up by the armature teeth 
which seems at some particular speed to correspond with the 
natural period of vibration of some part ot the machine, such 
as the pole tip. But he had «ome across a «ase in which the 
noise was very loud at a particular speed, although the machine 
had a cast steel pole and mno pole tips. The question arose 
whether such noise was due to the "swing" or the ''pulsa- 
tion.’ lf tne latter, one must conclude trom the Paper that 
a ratio of polar arc to toothpitch at 55 must be used; but 
it it is due to the "swing." a ratio equal to a whole number 
would be required. Next, there was the case of the alternating 
current motor. Ехегуопе who had dealt with alternating 
current motors knew that there was а good deal of dittculty 
in avoiding what was known as cogging.’ and that such 
"ogrving is due to variations of reluctance in the magnetic 
circuit due to the effect of the teeth passing the slots. To get 
rid of "cogging," it was usual to choose a prime number of 
slots for the rotor. if this cannot be done, then, according 
to this Paper, a numiwr of slots must be chosen, so as to get 
the minimum main magnetic change, е. corresponding to that 
which Mr. Worrall gives as 55. Lastly, there was the case of 
the alternating current generator, in which there was with one 
ratio а big change of Вих, and with the other the ripples, 
both of which should be avoided. Mr. Worrall said. that in 
order to obtain the minimum change of flux a ratio 4 polar arc 
to tooth pitch 54 should be used, and in order to get rid of the 
swing a whole number should be used for the ratio. Now. 
it seemed to. follow from Fig. 4 that the swing entailed a 
complete movement of flux right over the pole face. For the 
production of the ripples on the top of the no-load E.M.F. 
wave probablv means that the whole flux moves across the 
pole face, which would not have been expected. If the whole 
flux does move across the pole face, it was evidently possible 
to get rid of the ripples on the top of the wave by putting 
slots in the pole piece itself. so that the reluctance of the 
part under the pole should change in the opposite direction to 
that in which it changed when the slots and teeth left the pole. 
Thus it ought to be nossible to design an alternator with prac- 
tically no magnetic oscillations. There were one or two further 
questions which he would like to ask Mr. Worrall. In Fig. 2 
the change in the flux seemed verv abnormal, and one wondered 
whether there was anything curious in the construction of 
the machine. The air gap seemed small for the size of 
machine, so that he questioned whether the conditions were 
quite those met with in ordinary practice. The width of the 
slot and the ratio of the air gap to slot were not very extra- 
ordinary, but the ratio of the air gap to slot depth was rather 


less than one. would mest with in ordinary practice. ln sume 
ot the figures ripples were only apparent in the. tops or the 
waves, but he uid not know why they did not also appeu 
down the side.  Lastiy, he asked alr. v orrall whether he nac 
anything to offer us in the way of conclusions as to the efteci 
on this particular alternator or using closed slote. 

Mr. J. 5. Peck (British Westinghouse Co.) agreed as to th. 
importance of eliminating tne ripples from the [5 M.r. wave. 
the semi-closed slot would help matters very much, as woulc 
also increasing the number of slots. He was rather surprised at 
the statement :-—" As successive slots pass a given point in tne 
pole-face the armature current opposite that point. would not ое 
quite constant, but the nux displacement was not found to vary 
within the possibilities of measurement." He would have 
thought that even with a three-phase alternator there would be 
sullicient. difference between the currents in the slots at ашегепї 
times to make quite a decided difference in the measurements. 
Mr. Worrall stated that with a single-phase armature the eftect 
would be marked, ani he would like to ask whether he hag 
ever made any tests on a single-phase alternator to find out what 
this Нах displacement amounted to. 

Dr. E. Коѕехвеке (British Westinghouse Co.) said :—What we 
must alwavs bear in mind is that these facts have been attainea 
only on one particular machine, and that the results are valid 
oniy lor this machine. and we must not generalise. kor this 
particular machine, with this particular air-gap, and particular 
size and number of slots, the magnetic pulsations are the smallest 
for a pole-tace equal to 55 slots, and the biggest for а pole-face 
equal to six slots. If we alter the air-gan, and alter the number 
ot slots per pole, the results may be different. It 1s interesting 
that the author has come to the same conclusion as Fischer 
Hinnen in his researches on humming, but ] may also say that 
the results obtained by Prof. Hinnen are not applicable to all 
kinds of machines, and there are many motors which could not 
be made noiseless by avplving Fischer-Hinnen's rule. Figs. 5 
and 6 apparently give a theoretical explanation for the results 
obtained. Mr. Worrell took exactly a fringe of 45 degrees, but, 
of course, the fringe has no definite limits. We know that it 
gradually decreases, and if we choose any other angle for the 
fringe the result is quite different. The ripples on the E. M.F. 
wave have a specially marked reswit if a dynamo werks in 
parallel with another dynamo, or is driving a synchronous 
motor with another wave shape. Then the higher harmonics 
produce a current in a circuit that contains nothing but the 
self-induction of the two machines, and this current шау be 
higher than the main current. L once published a no-load cnr- 
rent, curve of a synchronous motor with harmonics of the 5th 
6th, 7th, and 11th order, that were nearly three times as biv a: 
the value of the fundamental current. The tundamental curve 
shows 2'6 amps., and the current measured was 72 amps. In 
another case the ratio was 5:5 and 15. ] should like to ask 
Mr. Worrall in what manner he succeeded іп getting exact 
resonance in his Fig. 7. 

Dr. C. C. Garrarn (Messrs. Ferranti. Ltd.) made some remarks 
upon the higher harmonics in the Е.М.Е. waves of star-con- 
nected machines and the effects produced when the neutrals 
were earthed. 

Mr. J. Friin referred to similar experience with regard to 
the humming of machines to that sf Mr. Cramp. He believed 
it was entirely a mechanical effect on the pole tip due to the 
intermittent magnetic pul! of the tecth. Tle had noticed it quite 
as much with machines with laminated pole shoes, and it would 
nosrly always be cured by using the same average width of pole. 
but staggering it across the slots. With regard to the tooth 
ripples being very much more marked on the top of the curve, 
he suggested that this was partly due to the fact that they did 
not show so much when they were on the sloping sides of the 
curve, 

Mr. С. W. WORRALL, in reply. said :—In this Paper I have 
referred to only one machine, but Т have attempted to generalize 
the results as far as possible, and although J must admit that 
any other machine will have results either similar ог perhaps 
somewhat different to the results I have given, I have en- 
deavoured to lav down the laws governing these results, so that 
if we understand the machine we are dealing with, we shall 


‘be able to understand the cause of the phenomena which we 


may have observed. If we have a machine that will give a large 
fringing. then we must know that there is some effect on the 
oscillations. although if is remarkable that the Fischer-Hinnen 
results gave the same impressions that I have obtained. ‘Lhe 
P.D. waves that T gave in Fig. 8 rather point. to a confirmation 
of my results. There we have machines radically different to 
those on which I conducted most of my experiments. Referring 
to the remarks of Professor Marchant as to the humming, accord- 
ing to my ear the pitch remained the same for all sizes of polar 
are. Respecting the remark that if vou want a good smooth 
wave we must have a loud noise, and if vou want a silent 
machine we must have a bad wave, that is at all events true as 
regards my machine, for I noticed that the humming distinctly 
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diminished in intensity as I reduced the polar are. Mr. Cramp 
made some remarks regarding the oscillations in the zero portion 
of the wave. One reason for their apparent. absence has already 
been given in the discussion, and that is the wave is more or 
less steep at the side, and, therefore, the ripples would not 
appear to be so heavy; but 1 think there is another reason, 
which is probably due to the fact that any variation in the 
main flux is bound to be subjected to a damping effect of the 
iron. lf we consider a magnetic circuit, then we have the flux 
threading through, and any variation of that main бах is sub- 
ject to a certain damping action of the whole circuit. The actual 
percentage is not very large; the maximum in the pole shoe 
is only 02 per cent. The maximum under the limb is 00034. 
When we consider the main flux that is subject to a damping 
action. we must consider the movement of the Hux in the air 
gap, that is subject. to a very much greater damping action. 
Mr. Cramp made some suggestion regarding placing teeth in 
the pole ls in order to get the backward movement of the 
flux. In order to discuss that point it would require some 
creater knowledge than 1 possess at present of the nature of this 
swing. Опе gentleman asked me if the swing took place over 
the whole pole face. I must admit I have not yet devised any 
method of observing that swing independent of the local oscilla- 
tions. I think we must distinguish between the flux swing of 
the total flux and the local swing over a single tooth, and I 


cannot yet see how to actually carry out any oscillograph record 
of measuring this total swing. and distinguish it in that record 
from the main pulsation or from the local swing over the tooth, 
so that whether this main swing takes place over the whole pole 
face, as it certainly appears to do, or whether it takes place in 
any other way, 1 cannot say. With regard to the point re closed 
slots. In a previous Paper I just touched upon the subject ot 
fhe main variation of the total Нах. | showed there that the 
introduction of a bridge in magnetic contact over the slot made 
very little difference to the change in the whole Пих as the teeth 
passed. i.e., taking а smaller armature, one with closed slots 
and the other with open slots, the main pulsations appear to 
be the same. Now that is probably due to the fact that when 
you consider the reluctance of the whole circuit and the re- 
luctance of the air zap. then any thin bridge over the slot will 
hardly have much intluence on the main tinx, but of course it 
has a very great influence on any local oscillation in the local 
flux, but not in the main flux. Mr. Peck drew attention to the 
effect on single-phase generators, and asked me if I had made 
any observations on single-phase generators of the effect of the 
varying position of the line of symmetry of the tlux entering 
the teeth. ] have not made any observations of this, so that 
I cannot say, experimentally, whether it takes place, but it 
appears to me reasonable that, at all events, there would be 
more for a single-phase:than a three-phase generator. 


DESIGN OF BUILDINGS FOR GENERATING STATIONS 


R. HORACE BOOT read a paper last Thursday before 
\ the Society of Architects on the ''Planning and design 
of buildings for power works for the generation of electricity." 
In the introductory portion of the paper he summarised the con- 
ditions to which attention should be paid when choosing a site 
for a generating station, mentioning particularly the importance 
of facilities for fuel and water supply, and carriage of heavy 
material, the question of nuisance to adjoining property owners, 
and the nature of subsoil and foundations. Passing on to the 
buildings themselves, he classified the requirements briefly as 
follows :— 

(1) The main engine room, where the engines and generators 
are fixed: (2) The boiler-house, where the boilers and auto- 
matic plant relating thereto are fixed. (3) The pump house and 
auxiliary plant, where feed pumps and small machinery in 
general is housed. (4) Coal and fuel storage. (5) Workshops 
for undertaking repairs. (6) Stores and storekeeper's осе. 
(7) А battery room, if batteries are used. (8) The testing room. 
(9) Baths and wash-houses for the engineers’ department, genera] 
oflices, men in charge and engine drivers, also for the stokers 
and men whose calling makes them require separate lavatories. 
(10) Chimney shafts. (11) Foundations for engines, boilers, 
pumps, main flues, and general work of a builder's character. 

For the above, the details and space required, height, and 
depth of foundations, &c., should be given to the architect by 
the consulting engineer employed to carry out the work, and 
he should also inform the architect about how much the under- 
tuking can afford to spend upon the buildings, as distinct from 
the other portions of the works. 

A table was then given showing the enormous variation in 
the cost of buildings of different stations. The two extremes 
quoted were £2°76 per kilowatt of plant capacity installed at 
Brighton, and £23°55 per kilowatt at the Neasden power-station 
of the Metropolitan Railway.. 

Whilst in no way sacrificing efliciency, the cost. of the build- 
ings should be kept low, because capital outlay plays a very 
important part in the cost of production of electricity, and very 
often in the case of small works in their early days, the capital 
outlay on buildings is likely to hinder the healthy and rapid 
development of the undertaking, owing to the necessity of 
charging a higher price per unit than would have been the case 
had the capital outlay been kept moderate, or rather in pro- 
portion to the business undertaken. 

In alluding to refuse destructors, Mr. Boot said :—‘‘It is the 
practice of several authorities. and I venture to think ик 
practice will increase rather than diminish, to combine the 
destruction of refuse for the generation of steam, and where 
ruch is the case, the refuse destructor house should be so de- 
кчпей as to provide for an inclined roadway for the carts to 
deliver into the place from which the charging of the furnaces 
сап be done direct. The destructor building is better apart 
from the engine-house, otherwise trouble will be experienced by 
hot bearings caused by the dust. The refuse house should be 
vell ventilated, and arrangements made for disinfection and 
cleansing.” 

Plans of typical power-houses were shown, and the different 
requirements of а station with gas or oil driven plant were 


pointed out. In the case of producer gas plant, for example, of 
course а boiler-house is not required, but in its place it is usual 
to erect open outdoor buildings, so that noxious fumes given off 
by the gas making cannot concentrate, but are at once carried 
away. With regard to the engine-house, it 1s designed on much 
the same lines as that required for steam, with the exception 
that much more perfect ventilation must be provided for—either 
natural or forced. In the case of oil engine plant, the buildings 
become much simpler, especially in the case of works employing 
engines of the ‘Diesel’ type for prime movers. Here, prac- 
tically only an engine. house and ottices are required; the oil 
storage can be kept on the roof or somewhere adjacent outside 
the buildings. 

When dealing with steam as the prime mover, the space re- 
quired may vary very much; for instance, in the early days 
it was customary to use slow speed rope-driven dynamos; these 
have been replaced with high speed engines, taking up much less 
space, and again—certainly in big power stations—the steam 
turbine is rapidly taking the place of the reciprocating engine. 
In the case of steam-driven sets, the boiler and engine houses 
are practically one building; but in the case of gas engines, the 
gas houses are separate from the main engine-house, the gas 
holders are placed outside, and all is arranged for thorough 
ventilation. The space required by turbines is very much less 
than for reciprocating engines, although that is not altojethei 
the reason why turbines have been adopted. 

“оте examples were mentioned to show the gain in floor space 
by the adoption of turbines in place of reciprocating engines. 
At Shoreditch the engine-room contains two 800 kw. sets, and 
two 1,500 kw. steam turbines side by side. In a space of 28 ft. 
by 50 ft., 5.000 kw. of steam turbine plant is installed; whereas 
the 1,600 kw. of reciprocating engines occupy 48 ft. by 46 ft. 
At the Metropolitan Railway power-house, Neasden, the total 
space taken is 524 ft. 7 in. by 102 ft. 6 in. for the engine-room, 
with an addition of 114 ft. for the chimney and economisers. 

Dealing with the general style of buildings required, it was 
pointed out that buildings must be fireproof. The materials 
used are best left to local conditions, and whether the building 
is a brick or steel one depends upon the amount available for 
such building. If the buildings are situated in a town, there 
should be plain ornamentations : IT the walls are of brick, the 
use of white glazed bricks up to a height of 10 ft., finished oft 
with chocolate glazed bricks with a cornice, forms a neat and 
ornamental finish inside. The walls, or rather pilasters, musi 
be of sutlicient strength to carry rails on either side for the 
crane, which crane should be designed to lift not less than 10 
tons, and in the care of big power stations, 20 tons. ‘he ques- 
tion of what forms the best flooring for an engine room has 
often been debated, and so far as appearance goes it is hard 
to beat tesselated paving; but in this case, it is necessary to 
section it up in squares, and the author has found that if this 
is done, and a gap, of say half-inch left, this space can be run 
in with a very hard setting compound, having sutlicient. give in 
it to prevent the pavement cracking. Another form used is tiles; 
but the trouble is, that when heavy tools are often dropped, 
a tile is often broken. Wood block tlooring has been used, but 
with oil and grease about, it is very dittcult and expensive to 
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keep clean. Where. however, appearance does not matter so 
much, he was in favour of using blue bricks placed sideways, 
which forms a most eflicient flooring so far as wear goes, but 
it does not look so neat as a tes:elated one. 

It was mentioned that in America the boilers are often placed 
one above the other on different floors; but this practice has 
not been cooled over here, except in one case, and there are 
undoubtedly obiections to it. The height of roof varies accord- 
ing to the plant to be installed. Should it be decided to instal 
steam turbines, the height can be kept low; on the other hand. 
if reciprocating engines are installed, the height ot the root 
will be much more. Whatever form of plant is installed, а 
travelling crane is midispensable. 

It is important in dertening to take special care with regard 
to the levels. as where heavy machinery has to be managed the 
engine-room Нсог should undoubtedly be all on one ievel. Again, 
it is important wheie mein flues have to be constructed, and 
economisers installed, to see that they are not constructed below 
the ground water level, as experience. has proved it to be very 
dificult to keep the water out of the flues, although many 
schemes have been emploved. With regard to drains, it has 
been found that large quantities of dirty oil, waste, and things 
of that nature find their way into the drains, so that special 
precautions should be taken, and arrangements made for clean- 
ing them out, for inspection and accessibility. It is algo im- 
portant that the main blow down pipes from the boilers should 
not enter the drains, but should discharge into a large open 
sump and then overttow into the drains. With regard to 
chimneys, numerous designs are in ure, but one design which 
deserves special mention is that of the Alphons Custodis 
Chimney Construction Co. It consists of hollow blocks, keved 
with cement. The foundations required. for engines, boilers, 
pemps, &c., are often elaborate so far as their requirements 
go, and it is usual to make there of concrete; the cable-ways 
and pipe trenches required should all be carefully shown on 
the plan, and undertaken at the time of the general building. 


INSTITUTION OF ELECTRICAL ENGINEERS 


HE following is the result of the ballot for new members on 
Thursday :—- | 

As Members (2: Major W. B. Brown, R.E., War Olttice, 
Whitehall, S.W.; H. P. Gibbs, Chief Electrical. Engineer to 
Government of Mysore, Bangalore. India. 

As Associate Members (32): Н. W. Arbuckle, Hitle Factory, 
Isbapur, near Calcutta: В. Н. Bradbury, 49 Birnungham Street, 
Oldbury, near Birmingham; L. Burn, 13 Mayhill Road, Old 
Charlton; К. A. Cole, Sandymount, Helsby, near Warrington : 
E. Comerford, Abbots Grange, Chester: Н. G. Cotsworth. 
Mining and Technical College, Wigan; R. W. J. Fletcher, 44 
Garscabe Terrace, Edinburgh: J. K. Forrest, Tramway la 
Capital, Avenida de Mayo, 761, Buenos Aires; P. V. Gray, The 
Bombay Electric Supply and Tramways Co., Ltd.. Р.О. Box 192, 
Bombay; C. J. Grimes, c/o Port Commission, Calcutta: J. Н. 
Harpin, 47 Temple Row, Birmingham: H. W. Hartnell. Cor- 
poration Electricity Department, Cheltenham: W. L. James. 
22 atherland Avenue, Maida Vale, W.; J. Lloyd, Corporation 
Ek псу Works, Norwich: €. H. Lydall, The Cleveland and 
Du iam Electric Power, Ltd., Fylands Bridge Power Station, 
Rishop Auckland; J. J. McMahon, Clare Mount, Queen's Road. 
Cheetham Hill. Manchester; A. MePherson, 50 MeCulloch Street, 
Pollockshields. Glasgow; A. W. Martin, Postal Telegraphs, Cam- 
bridge; W. L. Maxwell, Electrical Department, Central South 
African Railways, Pretoria: W. R. May, 134 Denmark Road. 
Lowestoft: W. F. Mitchell, Electricity Works, Dewar Place. 
Edinburgh: T. B. Naylor, c/o R. P. Wilson, Esq., 66 Victoria 
Street, N.W.: G. K. Paton. The North Wales Power Co.. Ltd.. 
Llanberis, R.5.0.; E. G. Phillips, " Heatherbrae," Priory Hill, 
Dartford, Kent; R. J. Roberts, Hopesay Rectory, Aston-on- 
Clan, R.8.0. ; К. Rowarth, Battersea Polytechnic, SSW.: C. W. 
Smith, '"Clandon," Woodside Road. Kingston-on-Thames; Pro- 
fessor W. Templeton, Ceylon. Technical College. Colombo. 
Sandilands, M.A., B.Sc., Ceylon; М. W. Thomas, the Post Office, 
Sydney, New South Wales: B. Wiesengriurl, Ph.D.. 15 Wood- 
side Park Gardens, North Finchley, N.: P. А. von. Wilden- 
rath, Box 36, VPiemier Diamond Mine, Transvaal: A. R. 
Woodhall, The Midland Engineering Co., 2 Victoria Square, 
Birmingham. 

As Associates (4): Major J. Brauce-Kingsmill, R.A. (retired). 
Messrs. E... N. Hindley & Sons, Bourton, Dorset: H. Foulds, 
Faraday House, Southampton Row, МС: L. N. Simpson, 
Assistant Loco. Superintendent, Buenos Aires and Pacific Rail- 
way, Calle 25 de Mavo 277, Buenos Sires; W. b. Trafford. Sun 
Fire Office, Threadneedle Street. Е.С. 

As Students (033): F. Alexander. A. J. Amida, M. B, Baker, 
А. М. Balme. P. E. Baniford, J. T. Paring, L. Barney, R. H. 
Batson, Н. G. Boxter. N. Baxter, C. W. Phak, А. G. Rower, 
. M. NS. Boyton, H. M. Brenton. L. G. PBPulwer, J. H. P. 
тее F. E. Burnett. ALON. Carel, R. W. canning, E. G. D. 
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-dalene churches, in Bread Street, Prighton. 


Carr, К. A. Cartland, А. G. B. Chaldecott, Т. W. Chalk, А 
Collins, J. Conway, N. R. Corke, Ё. Crawshaw, G. G. Cree, 
A. W. Crompton, E. V. E. Crosse, S. P. Dass, J. J. de De 
Mesquita, А. E. Dent. T. A. F. Dixon, A. McLaren Doig. G. O. 
Earle, E. W. Eller, G. J. Farrelly, A. H. Fimis, F. G. Foote, 


© R. Ford-Hutchinson, J Е. Forrest, K. P. Framjee; G. Franklin, 


F. W. Geoghegan, J. A. Gibson, L. B. Gilbert, C. M. Gilles, 
W. T. Golden, J. M. Goodall, А. G. Gow, M. F. Gower, H. P. 
Guy, J. Hacking, L. Harding, E. A. Hilton, J. H. N. Hingston, 
S. M. Hitcheock, W. R. €. Hockin, J. Hollingworth, B. W. 
Holman, P. E. Hosegood. E. Е. James, E. Josephs, L. J. Jowit, 
№. Kay, R. E. Keelan. €. Kelley, A. F. Kelly, T. M. Klein, 
T. T. Kreiser, R. Larkworthy. W. R. Lewis, R. F. Long. D. W. 
Low, W. C. McCallum, E. S. MeChntocek, G. B. Manson, 
Н. C. R. Martin, L. €. Martin, L. .J. Matthews, €. Melbourne, 
К. A. Mills. R. M. Murche. R. E. Neale, V. W. Newman, 
J. 1. G. Nerthoott. V. N. Padhve, R. G. Parrott, T. H. L. 
Paull, M. L. Peel, C. B. Penrose-Fitzgerald. T. C. Pettiior- 
Catchpool, М. Pitt. H. E. Poole, W. A. Prescott, А. Рие Осу, 
G. R. D. Prince, G. Н. N. Reay, А. О. Roberts, W. L. A. 
Revers, А. M. Rosa, €. Saxton, G. Ө, Scampton, A. R. Shape, 
R. A. Shiel, С, W. Short, E. Simkiss, H. J. tenning, G. E. 
Stevenson. А. А Stone, A. Stubbs, G. N. Terry, H. M. Thomp- 
son. C. P. Tufnell, E. J. Ubink, H. E. T. Vale. H. R. Viall, 
C. €. Villa, L. N. Vine, J. M. Walsh, F.. G. Watermever. 
W. A. Watkins, H. G. Weaver, J. M. McGregor Whellens. 
Р.к. В. White. S. N. €. Whitehead, W. H. Whitehouze, Н. 
Wiliams, L. F. Willing, G. P. Willoughby, A. C. Yeates, 
G. E. Yonge. 


Birmingham and District Electric Club.— Mr. E. C. R. Marks 
delivered his presidential address to the Birmingham and Dis- 
trict Electric Club last Saturday. His svbject was the relation 
of the Universities to technical training. It was, he said. p! 
supreme importance that a University should. recognise and 
endeavour to ally if not incorporate with itself such organisa- 
tions as the municipal technical school. Manchester. University 
has a faculty of technology, embracing not merely its own 
students, but those also at the Municipal School of Technology. 
The University of Liverpool in the facultv of arts had arranged 
for the preparation of students by evening classes of study for 
wiaduation in that faculty. He complained that their own 
University in particular gave no support to evening classes, and 
would officially recognise no students but those trained on its 
own premises. He was afraid the result might be that many 
voung men who were worthy of being admitted as graduates of 
the University would go elsewhere for that encouragement and 
1ecognition they would gladly receive in their native city. 


Nuisance from Brighton Corporation Motor Generator Station. 
-On Thursday. in the Chancery Division of the High Court, 
Mr. Justice Joyce heard an action brought by the Rev. Edward 
Heath, Colonel Grove-Morris, and Mr. Frank Harold, who asked 
for an injunction. to restrain the Brighton Corporation from 
working their North Road works £o as to cause a nuisance and 
annovance to the worshippers of St. Mary and St. Mary Mag- 
The allegation on 
the part of the plaintiffs was that the noise from the machinery 
disturbed the Rev. Mr. Heath while he was conducting the 
services, and it rendered it at all times impossible to hold 
classes and meetings. Lt was pleaded on behalf of the Cor- 
poration that their machinery was of the most modern type. 
They denied that there was either a nuisance or inconvenience, 
and relied upon their statutory powers, which they said they 
had exercised in a reasonable and proper manner. His lord- 
ship inquired af it was only the noise that was complained of. 
Mr. Hughes, K.C.. for the plaintifiz, stated that the noise 
was still intolerable, despite the efforts of the Corporation to 
reduce it. Tt was of a very unpleasant and humming character. 
Тһе cesse was continued on Friday and Saturday. The Rev. 
Mr. Heath stated that the noise varied greatly, but it could 
sometimes be heard above the organ and choir. He had been 
obliged to give up one of his classes, and also preach from 
the floor of the church instead of from the pulpit. Dr. Robert 
Hill Shaw said he was at St. Mary's Church on the previous 
Sunday. Не got headache. owing to the noise. Оп Saturday 
Mr. Dinnick, estate agent and trustee of a number of houses In 
Mead Street, stated that owing to the nuisance from the Сог: 
poration works he had = dithculty in obtaining the rents he 
formerly secured. The noise in the church and class-rooms ren- 
dered it dithcenlt to read or write. Mr. Wharton, organist of St. 
Mays. said the noise prom the convertors resembled the fourn 
of large homming tops. ft varied. slightiy in diferent parte 
of the church. Cross-examined, witness said it could not 
honestly be stated that the noize was sutheiently loud to cause a 
nuisance to reasonable people. On "Tuesday Mr. R. P. Wilson, con. 
sulting engineer, Westminster, gave evidence as to having inspected 
the church and Corporation works at Brighton in June and Julv 
last. He supported the plaintiffs’ claim as to the noise which 
the electrical works created. A number of other witnesses who 
attend the church. and also live in the neighbourhood, spoke as 
to the noise, and the hearing was adjourned. 
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THE COST OF POWER PRODUCTION 


M R. I. V. ROBINSON read a Paper on Tuesday last 
1 | before the Institution of Engineers and Shipbuilders in 
Scotland on the cost of power production. Тһе Paper consisted 
principally of a comparison of the estimated cost of power 
supply at a high load tactor such as is obtained under the con- 
ditions of electro-chemical work from a water-power plant and 
from a gas-driven plant. 

For purposes of comparison, a power station designed for a 
continuous output of 20,000 b.h.p. was taken and its capital 
cost was estimated, assuming (1) that waste gas from blast 
furnaces were available, and (2) that gas producers, and with 
thein ammonia recovery plant, have to be provided. 

As an up-to-date example of a water-power station, inform- 
ation was given of the cost of equipping two stations on the 
River Aveto in Italy, by the Societa ldroelettrica Ligure, 
Milan. Owing to the total head available being so great, it 
was decided to divide the fall between three power stations. 
The first station will generate 28,000 h.p., with a fall of 
1,150 tt; the second, 17,500 h.p., with a fall of 625 ft.; 
and the third, 12,000 h.p., with a fall of 550 ft. 

The total cost of the first and second stations is estimated 
to amount to £640,000, or slightly over £14 per horse-power 
developed. 

This estimate includes the cost of the transmission line, 
transformers, and distribution system. For a comparison with 
а gas-power station, it was thought that the cost of the 
transmission line and transformers should be included. Аз 
the power station has to be built where the water is available, 
in the comparative cost must be included all expense entailed 
in bringing the power to the place where it is required. It 
is not necessary to include the distribution system, as for 
electro-chemical or electro-metallurgical work this would not 
be a very large item, such work usually being placed close 
to the power station or sub-station. It was assumed that 
£40,000 had been allowed for this item, reducing the capital 
cost to £600,000, or £13 4s. per h.p. developed. The elec- 
trical loss in the transmission line was taken as 10 per cent., 
вә that then the capital cost ‘per h.p. delivered is about 
£14 155. 

In a report recently issued, it is stated that the Mexican 
Light & Power Co. proposes the erection of a second water- 
power station to contain six units of 8,000 h.p. each. The 
tetal cost of the station containing in all 48,000 h.p. will 
be £417,000, or about £8 14s. per h.p. developed. 

A Commission was appointed some time ago to report to 
the Canadian Government regarding the power obtainable in 
the Province of Ontario. The following details of the Cameron 
Rapids Development are abstracted from the fifth report of 
this Commission. 

It is estimated that the Cameron Rapids are capable of 
developing 16.350 h.p., and that the bulk of this power would 
be transmitted to Port Arthur and Port William, 75 miles 
away. In estimating the total working costs, the Commission 
has allowed for the renewal of the so-called permanent works, 
such as dam, headworks, power-house, &c., in 40 years, and 
of the transmission and transformation plant in 15 to 30 
vears. Interest on capital has been allowed for at 4 per cent. 
The capital cost of the complete generating station, including 
all the headworks, &c., is estimated to be £168,300, or 
£10 60s. per h.p. developed. 

The transmission line is estimated to cost £1,145 per mile; 
there will be a loss of 11°6 per cent. 

The estimated annual generating and transmission expenses 
for the scheme are given as follows :— 

Wages, labour, &c., £3,380; maintenance and repairs, £3,575; 
replacement fund, £35,450; administration, £1.000: interest at 
4 per cent., £6.715; total generating expenses, £18.120. The 
generating expenses per h.p. per year work out at £1 2s. 3d. 

The transmission expenses per mile are given as follows :— 
Interest. maintenance. repairs, and replacement fund, £63; 
right of way protection, £1 2s. 6d.; engineering and contin- 
gencies, £12 17s. 6d.; total. £77. 

The total capital charges for 75 miles is thus :—£5,765, 
which, with the addition of £465 for patrol of line, gives the 
teta] transmission expenses as £6.230. 

Taking the power transmitted as 14,450 h.p., the generating 
and transmission expenses per h.p. per year work out at 
£1 13s. 8d. 

In the above estimate interest is allowed at 4 per cent. In 
the gas-engine estimate the interest allowed is 5 per cent. 
With the higher rate the generating expenses per h.p. рег 
year would be £1 4s. 3d., and the generating and transmission 
expenses per h.p. per year would be £1 17s. 3d. 

Some remarkable figures have been recently published by 


Professor S. P. Thomson regarding the cost of water-power 
used at Notodden for the Birkeland & Eyde nitrogen-fixation 
process. He states that the total costs per umt are 0 0254., 
and that they will be 0°0151d. at the new power station at 
Svaelytos. The figures are equivalent to 13s. 7d. and Bs. 3d. 
per h.p. per year respectively, No information is given as to 
whether this, includes replacement-fund charges, interest on 
capital, &c. 

Various estimates of the cost of water-power have been 
made, and the cost per horse-power per year for a number 
of schemes is given in the following table :— 


Tora, Cost PR HonsE.PowER PER YEAR. 
Situation, e Price. Remarks. 

Svaclyfos, Norway. £0 8 З No transmission costs included. 
No information regarding capi- 

tal charges, &c. 
No transmission costs included. 
No information regarding capi- 

tal charges, &c. 


Notodden, Norway. 013 7 


Cameron Rapids, 1 2 3 Total generating costs. Interest 
Ontario. 4 per cent. 

' Do. do. 1 4 З Тоа! generating costs. Interest 
5 per cent. 

Do. do. 113 8 Total generating and transmis- 

siou costs, Interest 4 percent. 

Do. do. 117 3 Total generating and transmis- 

sion costs, Interest 5 per cent. 

Toronto, Canada. 217 9  Hvdro.electric Power Commis- 

sion'soffer delivered toCorpora- 

tion's boundary from Niagara. 

Horahora Rapids, 3 0 О Proposal of Waihi Gold Mining 

New Zealand, Со. 


Montreal, Canada. 3 З 0 Average price obtained bv Sha- 
winigan Water and Power Co. 
for 19,000 h.p. delivered in 
Island of Montreal. 

Montreal firm's contract with 
Shawinigan Water and Power 
Со. for 3,250 h.p. 

Purchase price of power trans- 
mitted 76 miles from Nexaca 
Station of Mexico Light and 
Power Co, 

In considering the equipment of a gas-engine power station, 
engines were taken with double-acting cylinders 594 in. in 
diameter by 433 in. stroke (1,000 millimetres by 1,100 milli- 
metres). А twin. tandem engine fitted with this size of cylinder 
wculd be capable of giving a continuous output of about 2,850 
b.h.p. when running at 94 revolutions per minute. To ensure 
being on the sate side, the normal full load was taken at 
2,900 b.h.p., eight engines would be installed for the full load 
or 20,000 b.h.p., and a ninth would be installed as a spare 
unit. | 

The foundations for a gas engine are generally more expen- 
sive than those required for a steam-turbine. 

The approximate total cost of the complete power station 
is given in the following table :— 


Do. do. 318 6 


El Oro Gold Mines, 10 0 O 
Mexico. 


Total Cost. Cost per 
Nine twin-tandem double-acting gas b.h.p. 
engines to develop 2,500 b.h.p. at 94 | | | 
revolutions e" Ui .. £112,500 £512 6 
Nine 50-сусіе 5,000-volt three-phase 
alternators for direct-coupliug to 
gas engines "m ds т .. £26.000 £1 6 0 
Centrifugal-type gas-cleaning plant ... £12,000 £0 12 0 
Switchboard, motor-generators, and 
connections to alternators... ... £10,000 £0 10 0 
Enczine-house,; 470 ft. by 80 ft., steel 
structure, brick-filled, with 20-ton 
crane Sis oe bass .. £24,000 ... £1 4 0 
Foundations for gas engines and 
engine house about 14,000 cubic 
vards | е 25s PS ... £14,000 £0 14 0 
Cooling towers for  jJacket-water 
500.000 gallons per hour ... s £2,000 £0 2 0 
Water pumps, air compressor, and 
reservoir for starting gas engine ... £1,500 £0 1 6 
Incidentals апа supervision ... £11,000 £0 11 0 
£213.000 £10 13 0 


For a 20.000 b.h.p. gas-engine power station using producer 
gas, the equipment would not be altered, except that a gas- 
preducing and ammonia-recovery plant would be substituted 
for the gas-cleaning plant. The capital cost of this plant com- 
plete with all producers, gas cleaners, ammonia-recovery 
towers, exhaust-gas-heated boilers for supplying steam required 
by producers would be about £75,000 or £3 15s. per b.h.p. 
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The total cost of the station would be £276,000 or £13 6s. 
per b.h.p., as compared with £10 los. for the blast-furnace-gas 
station. There would be two coal-fired Lancashire boilers for 
providing steam when the plant is starting up from all 
standing, and if all boilers were of this type instead of the 
exhaust-pgas-heated boiler, the total price would be reduced by 
about £4,000. 

With a gas engine the working expenses are low owing to 
the high thermal etticiency, but the capital charges are higher 
than tor steam-turbine plant, owing to the heavier initial 
expense. With water-power the second item constitutes the 
bulk of the total cost, owing to the generally very heavy initial 
cost and the fact that no fuel is required. 

Some figures were given in a Paper read by Mr. L. Greiner, 
before the Liege Association of Engineers last March, re- 
garding the working costs of Messrse Cockerills’ own central 
gas-power stations. In 1900 all electric power required in 
Messrs. Cockerills’ works was generated by steam engines with 
а total capacity of 1,000 kilowatts. They gradually replaced 
their steam engines by gas engines, and by 1906 all the steam 
engines were removed, and they had gas-engines in use de- 
veloping 5,700 kilowatts. 

The output for 1906-7 was of 24,C00.000 units with a load 
factor of 50 per cent. calculated upon a full year of 8,760 hours, 
and the working costs per b.h.p. per hour were 0'047d. With 
a higher load factor, the working costs per unit are decreased. 
For a load factor of 95 per cent. which may be attained in 
electro-chemical or electro-metallurgical works, the total work- 
ing cost per b.h.p. per hour would be about 0024d. On 
analvsis of the working costs it was seen that thev could be 
divided approximately as follows :—Labour, including engine 
attendants, generator and switchboard hands, &c., superin- 
tendence, &c., 45 per cent; lubrication. 20 per cent.; cleaning, 
upkeep, and repairs, 35 per cent. With a total cost per b.h.p. 
per hour of 0'024d., these three items amount to 0O0'108d., 
0°0048d., and 0'0084d. respectively. 

The fixed charges depend upon the useful life, the capital 
cost of the plant, and the interest to be paid upon this capital. 
Large gas engines һауе not been in use vet for a sutlicient 
length of time to say from experience what useful life they 
wil have. As this has a very great effect upon the fixed 
annual charges, three cases are taken, assming that the life 
is (1) 10 years, (2) 15 years, and (3) 20 vears. It is necessary 
to allow only the same useful hfe to the alternators and 
foundations, as they might not be utilised for new gas-engines. 

For the gas-cleaning plant, switchboard, motor-generators, 
&c., a useful life of 15 years тау be taken. А 20 years’ life 
is assumed for the water-pumps and air-compressors, but only 
12 years for the cooling-towers, depending upon the quality 
of the timber used in their construction. The engine-house 
should last at least 40 years. For depreciation it has been 
assumed that a sinking fund would be formed. and that 3 
per cent. compound interest could be obtained upon annual pay- 
ments. For the engine-house a separate sinking fund should 
be formed owing to its life being so much longer than the 
other items. То obtain the period in which the sinking fund 
should mature, the cost of each item is multiphed by its 
allowable life, and the sum of these products is divided by 
the total capital cost. The annual paviment to the sinking 
fund for the engine-house amounts to £310 per annum. For 
the remaining items in the blast-furnace station £189,000 has 
t» be redeemed in 20 years for the longer life of the engine, 
&c. For the 15 years’ life the equated period is 15°35 or, say, 
15 years, and for the 10 years 115 or, sav, 11 years. The 
annual payments ar^ £6,820. £9.810, and £14.280. In addition 
to the sinking fund there is the interest on capital to be allowed 
at the rate of 5 per cent. per annum. The station is assumed to 
work at an average load of 19.000 b.h.p. fer 8.760 hours ner vear, 
or at a load factor of 95 per cent. The output is then 166,000,000 
b.h.p. hours per annum. 

With this output the total annual working costs of the blast- 
furnace gas-engine station will be as follows :—- 


Life of plant. 


Item. 20 years. 15 years. 10 years. 
£ £ £ 

Labour 166.000.000 at 0:108d. ay 7,470 7,470 7,420 

Lubrication 166,000,000 at 0-0018d. 3,320 3,320 3,320 
Cleaning and ae 166,000,000 at 

0 0034d , Me aes дый. ae Se. OSIO 5,810 5,810 

Works cost . . £16.600 216.600 #16600 

Sinking fund, engines. | БЕЗ моо 6,830 9,510 14,280 

ро, house... og 2. .2 310 310 310 

Interest 10,650 10.650 10,650 

Total costs .. ‚.. £34,380 £37,370 £41,540 


Cost per b.h.p. per year ... ..£114 4 £117 4 £2 110 
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To estimate the cost of power generated by а gas-engine 
power station using producer gas, the extra net cost of the 
gas has to be added to the expenses previously indicated. From 
experience pained with several large producer plants, it appears 
that the total cost of producer gas for engines with a capacity 
of 20,000 b.h.p., working with a 95 per cent. load factor, will 
be as given in the following table. Coal has been taken at 
7s. 6d. per ton, although an ordinary price for fuel of a suit- 
able grade in the Glasgow district 15 6s. per ton. The coal 
consumption per b.h.p. per hour has been assumed at 1'2 lb., 
or 16 lb. per kw. hour. "This includes the raising of all steam 
required tor the ammonia-recovery plant, &c. The yield of 
sulphate of ammonia per ton of fuel has been taken at 92 lb. 
This figure depends upon the composition of the coal and is a 
fair average value. The sale price of the sulphate of ammonia 
obtained from the gas has been assumed to be £11 per ton. 

For the 10 years' life of the engine the sinking fund has to 
mature in 12 vears, owing to the fact that a 15 years’ life is 
allowed tor the gas-producing and ammonia-recovery plant. 


Labour at the gas plant 55.200 
Acid, stores, repairs, &c. - pA 9,500 
Water e 770 


Fuel —89.000 tons at 7s. 6d. per ton ... 33,375 
£48,745 

Less 3,660 tons of ammonium sulphate 
at £11 per ton 40,260 
Nett cost of gas ... £8485 


Life of plant. 


20 years. 15 years. 10 years, 

£ £ £ 
Works cost (excluding fuel) 16.600 16,600 16,600 
Nett cost of gas... 8,155 8,485 8,455 
| 25,085 £25,085 £25,085 
Sinking fund, engines, &c. 9,200 13,480 17,700 


Do. lusor. x2 22 "d 310 310 310 


Iuterest 13,500 13,500 13,800 
£48,395 £52,075 256,895 
Cost per b.b.p. per year Gr" obs D L212) :8- 42 I6-1l 


From this comparison it appears that power generated from 
blast-furnace gases costs about the same as water power, when 
the capital cost of the generating station, with or without trans- 
mission lines as may be required, is about £18 per h.p. de- 
livered at the consumers’ boundary Investigation shows, 
however, that the majority of water-power plants are estimated 
to cost more than this figure. 

Power from gas engines using blast-furnace pas is, therefore, 
worthy of more attention than it has received up to the present 
time in Great Britain. During 1905 the various Scotch blast 
furnaces turned out 850,000 tons of pig iron. With this output 
the spare power would be about 71,000 h.p. on the assumption 
that the works are equipped with modern gas-blowing engines, 
&с. If this power were used for the manufacture of calcium 
carbide, aluminium, or nitrogenous manures from atmospheric 
nitrogen, it would be possible to get a return of at least £2 
per h.p. per annum. There is thus an annual loss in the Scotch 
blast furnaces only of upwards of £140.000. To harness this 
power the capital cost would be about £750,000. А return of 
£2 per h.p. per vear would give upwards of 18 per cent. on this 
capital expenditure in addition to the 5 per cent. interest 
allowed in estimating the cost of the power. 


Institution Leeds Local Section.—A smoking concert will be 
held on Thursday, February 6th, at the Hotel Metropole, Leeds, 
at 8 p.m. 


A Large Sub-station Battery. One of the features of the 
Albula-Zurich power scheme is to be the provision of a battery 
of very considerable size, intended to act as a stand-by for 
the Zurich tramway system in event of interruption in the 
supply from the Albula station, about 150 kilometres distant. In 
this scheme, according to Z7 Klectricien, two independent trans- 
mission lines are provided, one on each side of the lake, to the 
sub-station of Letten. At this sub-station a certain amount of 
reserve plant will be installed for use in event of breakdown or 
shortage of power at the main station. The chief object of the 
battery, which can furnish an output of 4.700 h.p. for fifteen 
minutes, is to carry on the supply while the reserve plant is 
being started up; but it ean also be emploved as а buffer 
battery to equalize the load. The cells are of the “Olten” 
type. and the battery is smid to be the largest in Switzerland. 
As the system is alternating an automatically controlled motor 
generator is used for charging and discharging. 
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THE NORTHAMPTON INSTITUTE, ELECTRICAL ENGINEERING 
. DEPARTMENT 


HE Electrical Engineering Department of the Northampton 
Institute is designed so that the students may have not only 
theoretical but also practical work in connection with their 
studies. The department is divided into three sections for 
instruction, which comprise junior, intermediate, and advanced 
classes, and the whole course of lectures covers а period of 
four years for day students and five years for evening students. 
The senior engineering laboratory in the basement is divided 
into two sections: the generator room, and a meter-testing and 
standardising room. In the main laboratory are a number of 
small machines, both continuous- and alternating-current 
dynamos, and motors, upon which the students are allowed to 
practise starting, stopping, regulating, paralleling, synchronising, 
&c. The department is arranged so that the students can see 
exactly what happens in all their experiments. АП the machines 
are connected by mercury distribution boards, in such а way 
that any machine or combination of machines may be simply 
and easily connected to the main distribution. board, without 
altering the leads on the dynamos themselves. Machines brought 
in for testing can easily be placed in any part of the laboratory, 
as lines of sliding rails are provided. There is a motor 
generator, the generator of which has been manufactured entirely 
in the workshops of the department on the premises. The gene- 
rator is three phase, and each set of coils is double wound, which 
enables it to be run either in series or in parallel. The field 
magnets are wound in sections on the Heyland principle, each 
having six slots and wave-form winding; each slot is inde- 
pendent of the others, and the whole can be short circuited by 
means of sunplementary slip rings. 

Fach machine in the laboratory has its own ammeter and 
voltmeter, and regulating resistance, which are fixed, and has 
its own speed indicator. There is also a stroboscope for deter- 
mining exactly the speed of each set. This instrument consists 
of a tuning fork, which has slits and shutters on the prongs, 
and when the tuning fork is vibrating light passes through the 
slits. On the end of the shaft of the machine is placed a disc 
in which a square is surrounded by a pentagon and a hexagon. 
The square appears for speeds between 1,500 and 3,0C0 revs., 
double for 750 and 2,250 revs., and triple for 500, 1,000, 2,000, 
and 2.500 r.p.m. <A single pentagon appears at speeds of 1,200, 
2.300. 5.600, and double for 600, 1,800, 4,000, and triple for 400, 
£00. 1.690, 2.000, 2,800, 5,200. The hexagon appears single at 
1.009. 2.000, 5,000, and double for 500, 1,500, and 2.500, triple 
for 5555. 666°7, 1,535, 1,667, 2.333, 2,667 revs. per min. 

The plant in this testing laboratory contains a specimen of 
rearly all the best known types of motors and generators. The 
generator and motor-test bed has Leen arranged for the testing 
of either direct-current or alternating-current machines, and 
consists of a Westinghouse 10 h.p. gencrator running at speeds 
from 750 to 1,000 r.p.m. This machine is supported on ball 
bearings and knife edges, and has а telescopic shaft and an 
ordinary chuck coupling. so that any motor can be easily 
connected to it. A special method for getting the machines into 
alignment is provided. The motor is placed on rails on an iron 
table, which can be raised or lowered by means of screw gearing. 
The power supplied to the machines under test is measured by 
weighing the torque at the end of one of the two levers, a two- 
pound weight balanced at 1.000 r.p.m. being equivalent to one 
horse-power. The switchboard was constructed to the specifica- 
tions of the professors of the Institute. The main and shunt 
terminals of the generator are connected to this. On this board 
the cables from the direct-current machines are connected by 
means of two single-pole switches, and by means of a reversing 
switch the excitation of the swinging generator is obtained from 
the negative pole switch. Reversing switches are also provided. 
The positive pole of the dynamo is connected through a short- 
circuiting switch, and overload cireuit breaker and ammeter, to 
the ventre of the positive main switch, which also is of the 
throw-over type. The right-hand contact is connected to the 
positive main and the left-hand to the negative terminal of the 
armature. Over the raising table, on which motors to be tested 
are placed, there is another switchboard, which is made up of 
eight switches and four terminal contacts. Six of the switches 
connect the terminzls to any of the supply, either one, two, ог 
three phase, for which the laboratory is specially wired. The 
other two terminals are connected to the direct-current supply. 
А voltmeter 15 provided for paralleling the generator, which is 
гип up to speed by the motor under test, and then paralleled on 
the supply mains. A motor under test сап be leaded either 
with the generator in parallel, or can be loaded up on resistance. 


In this laboratory there is also provided a transformer 
station in the form of a table, which enables the transformers 
to be tested without danger to the students. It consists of a 
special bench, in which the transformers are enclosed іп glass- 
fronted cases, and thus the windings and general construction 
are visible to the students without being readily accessible. 
There is at one end of this table a Kolben converter, which 
supplies power at 2,000 volts, and is on the three-phase system. 
I'he other transtormers, which range from two to four kilowatts, 
can be connected to the converter and then transform down from 
2.000-100 volts. The transformers can be loaded up by means 
of resistances, or can be directly connected to the main supply 
of the building. For taking the readings on these tests, two 
wattmeters are provided, which read either on the single or 
three-phase supply, and on the low- or high-tension sides. There 
is also in this department a special Ferranti alternator, with 
contact makers in connection with an oscillograph, which is also 
connected to an Addenbrooke electrostatic voltmeter, so that 
wave forms can be correctly determined. 


The adjoining department is the standardising laboratory, 
just outside the machine room. This laboratory dontains a long 
bench, upon which are mounted the secondary standards for 
current and potential difference. There are four Siemens 
dynamometers, end also a battery of three cells, which is 
capable of being used either in series or parallel, and a con- 
verter transforming from 2C0-5 volts, and capable of dealing with 
currents, either continuous or alternating, up to 400 amperes. 
Regulation is obtained by graduated Eureka wire resistances 
and connectors sliding in mercury trough resistances. Cables 
run from the testing bench to the main switchboard, so that 
any ammeter in the laboratory can easily be tested from its 
permanent situation. On this bench there is also a Kelvin 
electrostatic instrument, a Weston standard voltmeter, and a 
potentiometer, for standards for testing direct- and alternating- 
current potential difference at various voltages. There is a pair 
of voltmeter checking leads running round the laboratory tor 
the testing of voltmeters, which can be fixed to the battens in 
the same manner as the ammeters, and each voltmeter is pro- 
vided with a two-way switch, by means of which the voltmeter 
can instantly be switched ofí the testing machine and on to the 
standard checking leads. Each ammeter and voltmeter has at 
its side a small case, in which a card recording the number of 
the meter, and the amount of error on both alternating and 
direct currents. 


In the junior laboratory there is a complete set of simple 
instruments, and specimens of all kinds of batteries and small 
motors, &c., with which the students are allowed to experiment; 
sunple winding of motors and dynamos, and the construction of 
resistances and controllers and their general action are taught 
in this laboratory. In the intermediate laboratory more heavy 
machinery is provided, and motors up to 5 h.p. are supplied, of 
various makes, and the students in this department perform all 
kinds of experiments. The Institute provides a number of 
cards, on which different experiments are defined, and the 
students are each given one of these, and are expected to conduct 
the whole of the work themselves, doing all the necessary wiring 
and connecting up. 

In the senior laboratory there are a number of tables on 
which different testing apparatus is set out, and which enables 
all kinds of instruments to be tested. The first of these tables 
is equipped with a standard Anthony-pattern bridge, with 
various shunts and cell regulators, connected to a Kelvin 
galvanometer with coils of various resistances. The bridge 
winding is of low temperature wire. The second table is pro- 
vided with а Carey-loster bridge, for the standardising of 
resistance coils, and tor the testing of low resistances as used in 
potentiometer work. Oil baths for keeping the coils at any 
desired temperatures are electrically heated. The third table is 
arranged for testing insulations, &c. Here there is а 100.0C0- 
ohm Kelvin galvanometer of high insulation, and there is a 
secondary cell battery, consisting of 500 small cells, and from 
which 660 volts can be obtained. The cables to be tested are 
of various lengths and makes, and are contained in circular 
tanks. ‘The fourth table is laid out for testing extra high 
insulations, by fall of potential theories. An Ayrton-Mather 
electrometer and small tanks containing various types of in- 
sulators are used for these tests. The fifth table is used for 
capacity measurements, and is arranged with various kinds of 
keys, a standard condenser, and a ballastic galvanometer, by 
Nalder Bros., of 10.000 ohms. A universal shunt, by Sullivan, 
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enables all kinds of capacity tests to be made. No. 6 table is 
for induction instruments and measurements, and the set con- 
sists of a Wheatstone bridge, to which are connected variable 
and fixed standards of selt-induction, and also a motor seccho- 
meter. On No. 7 table there is a Crompton standard potentio- 
meter, which is used in connection with a Crompton moving coil 
galvanometer, and board of Trade and Carhart cells are used 
for standardisation, and measurements can be made up to 750 
volts, which pressure is obtained from the cells in the Institute. 
Tables 8 and 9 are used for measuring currents, and Kelvin 
deca- and centi-ampere balances, end regulating resistances are 
provided. Copper and silver voltameters, with a balance for 
standardising currents, are provided. Other tables are provided 
with iron testing and conductivity apparatus. For the testing 
of iron the experiments are carried on, in the ring and yoke 
methods, by magnometer. In the electrochemical laboratory 
all kinds of experiments are carried out. A large vacuum tube 
with adjustable electrodes is used for determining the various 
amalgams of the rarer metals used for the filaments of electric 
lamps, &c. "There is also a complete laboratory for determining 
the candle-power of incandescent lamps. We are indebted to 
the Principal, Dr. R. Mullineux Walmsley, Dr. C. V. Drysdale, 
and Mr. Jolle for the facilities which they have given us for 
the coinpilation of this article. 


"THE BABES IN THE WOOD " 


N this year's Drury Lane pantomime, ‘‘ The Babes 

in the Wood,’’ some highly ingenious and pleasing 
electrical effects are produced. One of these is in the 
* firework act." A huge imitation rocket is brought 
on to the stage, and the top, consisting of an ordinary 
squib, is lighted. The usual ''fizzing " ensues, and 
at the instant when the squib explodes the switches of 
all stage circuits are opened; this is intended to repre- 
sent the ascent of the rocket. Then, descending 
through the darkness, are seen half a dozen of the 
familiar coloured lights whieh make their appear- 
ance when a rocket explodes in mid air. These coloured 
lights are really electric lamps, lowered slowly and 
cautiously from the flies. At а given signal they are 
extinguished, and quiekly drawn out of sight, upon 
which the stage circuit switehes are once more closed. 

Another delightful effect is that of the rising sun. 
This piece of apparatus consists of a shallow drum, with 
ealico in place of the usual skin, while between the 
two ends or '' heads" ' are several incandescent elec- 
tric lamps of various colours, from ruby to clear, wired 
on a number of different circuits. The stage lights, 
which have previously been almost extinguished, are 
gradually brought up on the dimmers until a faint glow 
suffuses the stage. Then the sun, which measures 
6 ft. 6 in. in diameter, is gradually raised from the 
stage behind a forest and cloud scene, only the ruby 
lamps being on. At this point only the upper edge 
of the sun's dise сап be seen from the front, and it 
appears blood red. As it is raised it apparently passes 
through elouds— which are really painted on the back 
cloth—while at the same time some of the ruby lamps 
are switched out and amber lamps are switched on. 
Simultaneously the stage lights are brought still further 
up on the dimmers. This process is continued until 
the sun appears to be of а brilliant golden hue, and the 
stage lamps are then brought up to full brightness. 
The stage is then flooded in warm sunshine, and the 
effect is complete. 

Another pretty scene is that in which about а dozen 
members of the chorus perform a moonlight dance. 
Fach dancer is provided with а wire ring. a foot in dia- 
meter, around which are fastened 16 lamps, each 
taking 1} amperes at 8 volts. The ring and lamps are 
covered with a blue fabric, and the whole contrivance 
is very aptly called a *' halo." The lamps are supplied 
trom portable accumulators carried in indiarubber bags 
and suspended from the dancer's shoulders at the 
back. А small tumbler switch, carried in the hand, 
completes the equipment. 

In another seene, which depicts the search for the 


'" Babes,’’ some three dozen electric torches, of the 
familiar type, are employed. These, carried to and 
fro, on a dark stage, produce a very pleasing eftect. 

The above are only a few of the applications of elec- 
trie lighting in the '' Babes in the Wood,” what are 
technically known as the '' big scenes '' being on the 
usual lavish and magnificent scale. 

Mr. H. Mather, the theatre electrician, is to be con- 
gratulated on the success which has attended his 
efforts, and we are indebted to him, as well as to the 
management, for his courtesy in enabling our repre- 
sentative to obtain the above details. 


While referring to Drury Lane Theatre, we may take the 
opportunity of congratulating the management on the fact that 
the old system of gas heating has been at last banished for 
ever. For some time after elaborate precautions had been taken 
to guard against fire risk, the old gas radiators were retained, 
having а bunsen flame clearly visible from the outside. Every- 
thing inflammable was removed; iron was substituted for wood 
wherever possible, and the ancient wiring in casing which had 
done duty for so many years was reconstructed throughout 
in screwed steel barrel. And still the gas heaters flourished. 
At last, however, they have been replaced by an admirable 
system of heating and ventilating, electrically driven through- 
out. The stage plant consists of a large washing drum, meas- 
uring about 6 ft. by 6 ft. This drum is covered with a hair 
matting, and the lower part of its periphery dips into а large 
tank of water; it is driven by a 14-h.p. Taunton motor, and its 
surface is therefore kept continually in contact with fresh 
water. Air is drawn in through the interstices of the saturated 
matting by a 10-h.p. electrically driven Sirocco fan, situated 
at the end of the drum, remote from the entrance to the 
chamber. The air which has thus been cleaned is passed 
through a tunnel, and comes in contact with a nest of about 
120 steam pipes, arranged vertically. From these pipes it 
enters a large brick tunnel, which passes completely round the 
stage. At intervals, galvanised iron ducts lead off from the 
tunnel to points where it is desired to have an influx of warm 
air. 'The exits of the ducts consist of gratings with circular 
holes. А row of such gratings has been arranged between the 
curtain and the footlights, so that when the former is raised, 
occupants of the stalls are not now treated to the chilly blast 
which used to follow the conclusion of the overture. 

Above the ''gridiron ” is an extraction consisting of a Sirocco 
fan, driven by a 10-h.p. motor, so that the warmth of the 
stage can be regulated to any desired degree. Further regula- 
tion can be obtained by means of the valves with which all 
the air ducts are provided. 

For the front of the house a similar washing plant has been 
installed, while the extractor consists of a 15-h.p. electrically 
driven fan, situated immediately above the sun burner. 

All the controllers, supplied by the Electric Ordnance & 
Accessories, Ltd., are situated under the stage, and are provided 
with the usual iron cases; the wiring has been carried out in 
screwed steel barrel. 

In summer-time the entire plant is used for the introduction 
of cooled air into the theatre, and the extraction of heated and 
vitiated air. This change is effected simply by passing the 
washed air through open doorways instead of through the nest 
of heated steam-pipes. 

Steam is generated by a Paxton boiler of the locomotive 
уре, the pressure being 65 lb. per sq. in.. and the evanor»tive 
capacity about 1,800 lh. per hour. Feed water is obtained from 
the hot well by means of a steam feed-pump and a Penberthy 
iniector. This boiler is also emploved for heating the scene- 
painting room, which is provided with 1,000 ft. of steam barrel 
and four Geipel steam-traps. 


The B.T.-H. Petrol-Electric Omnibus.—An account of a 10,000 
mile trial of a Wolsely motor-omnibus fitted with the B.T.-H. 
electrical transmission gear, just completed in the service of the 
London General Omnibus Co., is given in the Railway Times. 
Аз was to be expected for a new departure of this nature, 
minor defects became apparent іп the course of the trial. - These 
were rectified, and it is stated that the last 3.700 miles were 
covered without adjustments being necessary. Тһе actual 
mileage covered was 10.480 out of a possible 13,390 miles. It 
must be remembered that no spares were held in London, and 
that considerable time was occupied in investigating the defects 
that occurred instead of getting the vehicle on the road again 
as soon as possible, as would have been the case were it an 
ordinary vehicle in service. The consumption of petrol is given 
as 48 miles to the gallon over the whole trial. This is said 
to be slightly better than the consumption with the gear-driven 
'buses running over the same route. This vehicle was always 
exceedingly quiet, and, although it has run upwards of 15.C00 
miles, it has not become any more noisy. After the trial the 
chassis was stripped for inspection, and the electrical equip- 
ment was found to ne in excellent condition. An illustrated 
description of the British Thomson. Houston petrol electric 
system appeared in ELECTRICAL ENGINEERING, Vol T., p. 465. 
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THE HEAT CONDUCTIVITY OF IRON STAMPINGS 


HE object of the research described in the Paper read 
ра by Mr. Т. М. Barlow before the Birmingham 
Local Section of the Institution of Electrica] Engineers was 
to determine the heat conductivity of assembled insulated iron 
stampings, first in a direction parallel to the plane of their 
surfaces, and second in a direction at right angles to their 
surface through both iron and paper. 

The theory of heat conduction was briefly considered, and, 
considering cylindrical surfaces, such as shown in Fig. 1, of 
a length, l, separated by a medium of heat conductivity, К, it 
was shown that difference of temperature, 6, between two points 
could be expressed as 
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From this formula the values of K (which is numerically equal 
to the quantity of heat which flows per unit time through unit 


area of a plate of unit thickness having unit difference of tem- 
perature between its faces) for iron stampings, both in the 
direction parallel to the plane surface of the stampings and 
across the iron and paper at right angles to the surface, were 
calculated. 

If K, be the heat conduction coefficient for iron laminations in 
a direction parallel to the surface of one stamping, and К, in а 
direction at right angles to this surface, and if C equals the 
ratio of the sides of two square suríaces, one being the edge 
surface of a packet of stampings and the other being the plane 
surface of the outside stamping of the packet, and if both these 
surfaces аге made to dissipate the same amount of heat, i.e., 
equal cooling, then— 

Ka 
A/ К, 

To obviate the difficulty of calculating the heat leakage if 
the iron stampings were heated on one side, a cylinder built 
up of stampings was used, being heated on the inside edge and 
cooled on the outside (see Fig. 2). This was built up of stator 
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Fic. 2.— SECTION AND ELEVATION OF APPARATUS. 


stampings made by Messrs. Sankey & Co., Bilston, 0°0345 cm. 
thick, and insulated with a preparation known as ''Insuline."' 
The plates were firmly clamped together, and the slots wound 
with twenty turns per slot of D.C.C. copper wire. The slots 
were insulated with paper tubes built up with shellac varnish. 
The thermo-junctions for the core were fixed between two fine 
sheets of condenser paper cut to the same shape as the stamp- 
ings, the two leads of each junction being carefully brought 
out so that there was no fear of short circuit. The stampings 
were clamped together between two wooden rings, insulated 
with asbestos from the iron stampings. To prevent the iron 
bolt from getting hot and so allowing the nut and head to 
dissipate heat, the air inside was divided off into sections, so 


as to localise the heat currents by means of discs of paper. 
The bolt was also shielded by a paper tube. The top and 
bottom of the core were insulated also with asbestos sheet, 
cord, апа cotton waste. These precautions ensured that prac- 
tically all the power supplied to the windings would be dis- 
sipated in heat from the outside edge suríace of the stampings. 
For the second part of the work, i.e., the measurement of the 
heat conductivity across iron and paper, iron strip was wound 
over the outside of the cylindrical core, each layer being inter- 
leaved with paper. The strip was 25x005 cms., and was of 
A 
PA 


Iron Strip O-5 mm. 
Paper 005 mm. 
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Fic. 3.—Secrion or CORE AND STRIP, SHOWING POSITIONS OF 


THERMO-JUNCTIONS (ALL DIMENSIONS IN MILLIMETRES). 


best soft steel of bluish colour. The paper was 0'C05 cm. thick. 
Three coils were wound, the thermo-junctions being placed at 
suitable intervals in the centre one, the two outside rings acting 
as guard rings. The coils were insulated with asbestos sheet 
from each other, and the edges of the two outside coils were 
also insulated from the air with asbestos sheet rings. 

The position and method of carrying away the leads of the 
thermo-junctions are shown in Fig. 5. In the’core A,, A, A, 
A, were placed 8 mm. apart. In the strip B,, B,, B,, B, were 
10 mm. apart, giving a total distance between A, and A,, В, 
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с. 4.—D1acram or Connections (''HgRMO-JUNCTION TEST). 


Shunt ,15w resistance. 

Milli-atimeter, reading 0—1:5 amperes for measuring current through 8. 
Galvanoineter (moving coil ty pe). 

Two-volt accumulator. 

Variable resistance for regulation. 
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and B,, of 2:4 cms. and 5 cms. respectively. After the strip 
had been wound on it was found that A, and B, had become 
short-circuited or broken. Ав this could not be remedied with- 
out dismantling the whole apparatus, readings were only taken 
from the six remaining thermo-junctions, these being quite 
sufficient for calculating the results required. 

The measurement of the temperature by electrical resistance 
thermometers was considered impracticable. 

As the temperature was only to vary from 15-80? C., a new 
combination of metals was tried for a thermo-junction, and 
was found to give a straight line between the above limits. 
The positive wire was of No. 40 German silver silk covered, 
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and a No. 32 pure silver wire bare was used as the negative. 
The actual junction was made by twisting the ends for about 
05 cm., dipping in silver solder, and then flattening by light 
taps. 

A series of tests was carried out on two of the thermo- 
junctions used. The elements were first heated in an oil bath 
to about 90° C. and allowed to cool slowly. The temperature 
of the oil, i.e., the hot junction, and the temperature of the 
cold junction were measured by delicate mercury thermometers. 
The micro-voltage was measured by а potentiometer method. 
The diagram of connections is shown in Fig. 4. From these 
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tests the micro-voltage per 10 С. rise of temperature was 
found to be 12773. Other junctions tested gave points on the 
curve in Fig. 5, so this figure was accepted as correct for 
temperature measurement. 

The experiments were conducted in a room kept as near at 
as uniform a temperature as possible, so that the temperature 
of the cold junctions would remain constant. The core was 
heated up for eighteen hours by passing current through the 
coils. Connection was then made through one of the junc- 
tions, the shunt, and the galvanometer. The galvanometer 
mirror was then brought to zero by passing a current through 
the shunt in the opposite direction. This was very finely 
regulated, giving the current through the shunt, and so the 
micro-volts for any particular junction, hence the temperature 
of the iron at the point where that junction was fixed. 

The micro-volts A,, A, were first taken. Then B, and B,, 
and finally A, and В,. Тһе whole set of readings was repeated 
three times and the average taken if there was any slight varia- 
tion. The instruments were all millivolt-ammeters hy Siemens 
& Halske, and were used with suitable shunts. The main 
resistance, carefully calibrated, was made by the same firm, and 
was of 0'0005 manganin. The regulating resistances were of 
the ordinary wire type of 42 ohms and 31:5 ohms respectively. 
A carbon resistance, which was always kept tight during the 
tests, was placed in the circuit for final adjustment. A diagram 
of connections is shown in Fig. 6. 

The instruments used for recording the watts supplied were 
a voltmeter, to read from 0-15 volts, and an ammeter, to read 
from 0-15 amperes. 


The author then proceeds to a theoretical calculation of the 
conduction coetticient across iron and paper from the known 
values for iron, paper, and air, which, taking the proportion 
of the thickness of the iron, paper, and very small layers of 


А 
X———— — - c 


i | R, 


Wane R 
|] mr à ЧИ ызды ou. 
MARTE 
Damper g (“о 
Сегтап 
Silver 
Siiver— 
== ә e СТТ е 
==" 


German Silver 


Core 
Thermojunctions 
Р > > p 

о м = 


Silver 


Strip 
Thermojunctions 


Fic. 6.—DiacnAM or CONNECTIONS (CoNbDUCTIVITY Tesis). 


R. (0005 ohm manganin shunt. 

Ry. Variable wire resistance, 42 olnns. 

Ho. Variable wire re sistance, 31:5 olins,. 

li. Carbon rheostat. 

Ау. Milli-ammeter shunted to read 0—15 amperes. 
а. Gaivavometer moving coi type. 

S. Change-over parattin block switch. 


air between as 0'05 cm., 0'005 cm., and 000125 cm. respectively, 
and the following are values of K used for iron, paper, and air 
(C.G.5. Centigrade units) :—lron. 07152; paper, 0'0005; air, 
0:0000528 (values obtained from the works of Hall, Lees and 
Compan), works out as 0:00158. 

The constants for the experiment in formula for temperature 
difference are then worked out for the formula 


1 Q x 
0 = log, = 
kaum (1 + 7) 


The complete results of the experiments are given in Table I., 
from which it will be seen that the average values obtained 
are :— 

К,=0:1405 and K,=0:00137. 


Table I. 
Conduclivily Tests. 


Thermo-junction Micro-volts. | 


Number. 
of Test. 


6/2/07 
6/2/07 
13/2/07 
14/2/07 
19/2/07 
20/2/07 


21/2/07 


22/2/07 


23/2/07 
27/2/07 


0°0013210 
0°001 3820 
0'001 3900 
0°0013820 
00013790 
0°0013735 
0'0013250 
0'0013920 
0'0013800 


17°90 | 0`1410 | 0:0013920 
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This gives an average value of C of 101. Hence the ratio 
of sides of square edge and plate surfaces of iron stampings 
for equal cooling averages about 10. In actual practice the 
pressure on the stampings would be slightly more than that 
used in the experiment. This would lower the value of C 
by raising K, a little. 

The temperature-drop curves shown in Fig. 7 are for Test 6. 

A method of calculation of curves for temperature rise in 
iron stampings from the values of К and C is then given. 

Consider the case of a packet of iron stampings heated 
internally by (we may suppose) hysteresis and eddy currents. 
Let the temperature at a mid-point distance ¢ from either 


Microvolts. 


495 


490 


i. Distance in Cm. from А). 


N К,=:-00137 


500 


EBCWEBEE 
ГГ 


Cm. Distance from Bj. 
Fic. 7.— TE&wPERATURE Curves (Test 6). 


Microvolts. 


face be 0, and Ө, be temperature at outside surface, then 
6 —6,—6,. 

Consider an element distance z from ab having a cross-section 
of 1 sq. cm. The element has a temperature difference of 40 and 
a volume of = c.cms. Then heat transferred between х=о and 
r-z is Е . Ka after a steady state hia been reached. 

But the heat transferred equals the heat generated. Also 
the heat generated іп z c.cms. = f(x) =Az. 

d6,. 
—Kg=A 
dx m 


where A=calories per cubic centimetre— А 
. dO _ Ax 
` die Ka 


b2 Ме? \& AUC 
[e] = (а БЕС 6= ——. 
6 2Ka/o 2Ka 


A depends upon the induction frequency and thickness of the 
iron plates. Therefore curves can be drawn for various induc- 
tions showing the temperature gradient for any length of heat 
path, both in a direction parallel to the iron stampings, and in 
a direction at right angles—that is, across iron and paper, since 


Integrating— 


C= lk is known. 
b 
kilogramme corresponding to any particular induction—are taken 
from a table published by Sankey & Sons, Bilston, for their 

"Stalloy '" iron stampings 0°35 mm. at 50% given below. 


The value of P,—1.e., watts lost per 


B (lines рег em.?) Р; 
(Watts lost per Kg.). 
px 0:64 


(Induction). 
6000 eae s 084 
1,000 us m v T S 1:08 
8,000 id iet du s е7 1°32 
9,000 а TT € S o" 1:56 
10,000 us те ы ina T" 1:87 
11,000  .. is n Ya - 2:15 
From the table we can obtain the loss in watts per kg. —to P.. 
This reduced to calories per cubic centimetre = А = Pun 
$us Po E 
`7 540° 2K, 
К, average value = 0°1405— 
Р? 
1) OS =" 
152 


The curves (Fig. 9) are applicable to the flow of heat across 
iron and paper by using the top scale, which is ,'; the bottom 
scale, C being taken equal to 10. 


After the completion of tests as above the iron strip and 
paper were removed. The core was then heated up to various 
degrees and the temperature noted by means of the thermo-junc- 
tions. Two series of tests were conducted : (1) still air cooling, 
(2) moderate blast cooling. The latter was obtained by sending 
a blast from an ordinary ventilating fan round the core. 


The results of these additional experiments are in Fig. 10, 
which is taken from an appendix to the Paper, together with 
the theoretical hyperbolas near to which they lie. 

It will be noticed that for still air the theoretical hyperbola 
does not lie very well on the curve obtained by experiment. 
This is due to the convection currents which are set up in 
the still air by the dissipation of the heat. In the case of 
the strong air blast these have no effect. Hence the theoretical 
hyperbola, To=300, more closely approximates to the actual 
curve obtained. | 

The main conclusion to be drawn from the values of the heat 
conductivities of iron insulated stampings found for a heat 
path (1) in a direction in the same plane as the plate surface 
of the stampings, and (2) in a direction at right angles to the 
stampings (across iron and paper), is the importance which must 
be given to the amount of edge surface of the stampings of a 
laminated iron core exposed to the cooling medium, either air 
or oil. | 

It is seen from Fig. 9, which may be drawn for any iron 
stampings of which the hysteresis and eddy current losses are 
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Temperature Gradient Degrees Centigrade 
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Fic. 9.— TEMPERATURE CURVES FOR ''SmALLOY" IRON. 


known, that the temperature gradient will be almost a straight 
line in a direction with the plane of the stampings. Thus the 
internal temperature of the core is quickly reduced if the 
method of cooling employed, either air or oil, is used on this 
edge surface. On the other hand, if the iron laminated core 
is only cooled on the plate surface, the temperature will rise, 
comparatively, very rapidly as the core is penetrated across 
the iron ard paper. This rise amounts to as much as 5° C. 
for a distance of 2 cms. for an induction of 10,000 lines per cm.” 
at 50 > in the iron for which the curves are plotted. The effect 
of this steep temperature gradient in an iron core thus cooled is 
the increase of the hysteresis loss in the centre portion due 
to the decrease of the permeability of the iron with the rise 
of temperature. Also for any iron rectangular laminated core, 


which is heated internally, from the values of C= А [Ka (the 
b 


ratio of the linear dimensions of the sides of the core, i.e. 
edge side to plate side) for the most efficient cooling must 
equal 1:10. This ratio is somewhat higher than is used at 
present in common practice, the figure averaging about 1:6 for 
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small armature cores and transformers, and 1: 75 for large 
cores. Further, dealing with the question of the ventilation 
of direct-current armatures, it will be noticed that the ven- 
tilating ducts between the packets of iron stampings are not 
so useful on account of the extra plate surface exposed to the 
cooling draught induced, but act more as an outlet for the 
air inside the centre space of the armature, which has been 
heated in cooling the inside edge surface and so the internal 
parts of the core. This also applies to the ducts in large 
transformer cores cooled by a direct air blast. In connection 


T. Temperature (Degrees Centigrade). 


О. 8ресійе Cooling Surface (Cin.2 per Watt). 
Fic. 10.—CooriNco CURVES. 


with the few tests for cooling .coeflicients for iron cores, these 
formule may be used for the temperature rise (surface) of 
the iron core of a transformer, where the effective plate surface 
for cooling, in comparison with the edge surface, can be 
neglected. Values of the coeflicient may be approximated for 
different rates of air cooling, but further work is necessary 
on this part of the work before any definite conclusion can be 
inferred. 

In conclusion, the author expresses his thanks to Professor 
Kapp, of the Electrical Department of the University of Bir- 
mingham, at whose instigation the research was carried out, 
for the facilities afforded. 


Alleged Damage to Electric Cables.—Sitting as a Divisional 
Court in the King’s Bench Division of the High Court, Mr. 
Justice Phillimore and Mr. Justice Walton had before them 
on Thursday the case of the Westminster Electric Supply Cor- 
poration v. The London County Council, which came E: on 
the appeal of the plaintifís from the judgment of the West- 
minster County Court judge. Же 

Mr. А. B. Shaw represented the plaintiffs, and Mr. Horace 
Avory, K.C., and Mr. Radcliffe Cousins appeared for the 
defendant council. | 

Mr. Shaw, in opening plaintiffs’ case, stated that the action 
was brought to recover damages said to have been caused by 
the Council’s servants to their electric cables in the borough 
of Westminster. The plaintiffs had some trouble with their 
cables in October last, a short circuit manifesting itself. ‘Lhey 
traced it to Greycoat Place, Westminster, where in the pre- 
vious February the defendant Council had constructed a fire 
station, and on opening the ground they found that the casing 
had been injured, letting in the damp, and eventually destroy- 
ing the insulation. When the action came before the County 
Court judge, the defendant Council pleaded the Public Authori- 
ties Protection Act, maintaining that inasmuch as the writ 
was not issued within six months of the cause of action the 

laintifís had waived their right of action. He (Mr. Shaw). 

owever, maintained that the defendants were by their own 
conduct precluded from relying upon the statute, for it was at 
the written request of their own superintendent architect that 
the plaintiffs allowed the matter to stand in abeyance till after 
the next committee meeting, thus delaying the issue of the 
writ. Counsel then quoted authorities in support of his con- 
tention, and argued that the County Court judge was wrong 
in holding that there had been a waiver by reason of the delay. 

Mr. Horace Avory, K.C., denied that the County Council had 
done anything which precluded them from pleading the Public 
Authorities Protection Act. Counsel pointed out that all the 
superintendent architect wrote was that he presumed legal pro- 
‘ceedings would not be taken. 
© Their lordshins, in deciding the case, held that the superin- 
tendent architect had not actually requested the delay in the 
issue of the writ, and dismissed the appeal with costs. 
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CATALOGUES AND PAMPHLETS RECEIVED 


ELECTRIC PUNKAHS.—A new pamphlet is to hand from 
Messrs. Bergtheil & Young in which the ‘‘Bandy’”’ patent 
electrically-driven punkah is described. The method of driving 
is somewhat peculiar, but is the result of a careful study of 
the motion which gives the best results. The continuously 
running motor is suspended with its axis vertical, and by meatu» 
of a friction drive gives the punkah a sort of іск’ as it 
swings past, allowing it to swing free at the end of its travel. 
An arrangement of springs is adopted which ensures that the 
friction strip passes alternately on each side of the motor pinion, 
so that with a constant direction of rotation of the motor im- 
pulses are given in both directions. A description of the arrange- 
ment was given in ELECTRICAL ENGINEERING, Vol. IL, p. 611, 
in connection with the Engineering and Machinery Exhibition 
at Olympia. Several forms of punkah are made, suitable for 
ship, shore, and railway use, a number of which are illustrated. 

VULCANISED BITUMEN CABLES.—Messrs. Johnson & 
Phillips have issued a new list dealing with Paterson’s vul- 
canised bitumen cables. A number of illustrations, showing 
the cables in the process of laying, are included, and full par- 
ticulars are given of twin and three-core cables up to 0°5 sq. in. 
conductors in the taped, braided, and single and double ar- 
moured varieties. Among the special cables illustrated is a 
three-core 2,200-volt cable for colliery work, paper insulated, 
bitumen sheathed, double-wire armoured and served, and a 
6,600-volt concentric distribution cable, insulated with vul- 
canised bitumen, with the outer conductor arranged for bonding 
to the rail, as made for the London, Brighton & South Coast 
Railway. 

SIMPLEX CONDUITS.—A new price list in the form of a 
wall sheet with rollers, formed of actual pieces of conduit 
tube, is to hand from Simplex Conduits, Ltd. We understand 
that from the beginning of next month the trade discounts 
for Simplex conduits will be considerably increased. The 
company also announce that the 1908 edition of their well- 
known pocket book has been completely exhausted, but that 
reprints are to be issued in about a week’s time, which they 
will be glad to supply to any of our readers who may not have 
already received a copy. 

STEAM ENGINES AND MACHINERY.— The latest illus- 
trated catalogue from Messrs. E. S. Hindley & Sons is attrac- 
tively printed in coloured ink, and contains a large number of 
well-executed illustrations, most of which are new since the 
last edition. The details and tables of dimensions are also 
more complete. А number of types of small horizontal and 
vertical engines are listed for low and high speeds, both sepa- 
rately and as self-contained sets with boilers. Illustrations are 
given of the firm's suction gas plant and high-speed vertical gas 
engine, but fuller particulars of these are contained in a separate 
list. The boiler section includes a large variety of portable and 
semi-portable patterns. A few pages are devoted to general 
machinery, including a series of circular and band saw 
benches. - 


Electricity in Medicine.—In a summary of the progress in 
medical applications of electricity, our contemporary, Medical 
Electrology and Radiology, remarks :—In reviewing the events 
of the year 1907, we can also look back with satisfaction upon 
the Exeter meeting of the British Medical Association, where 
electrotherapeutics made its first appearance with a section of its 
own, and our readers will be glad to see that the electrical 
section will meet under the presidency of Dr. Reginald Morton 
in 1908 at Sheffield. We wish the section all prosperity av 
that meeting. Another item of interest in the past year has 
been the opening of a new electrical department at St. Bar- 
tholomew’s Hospital, to carry on the work of the old one 
founded in 1887. The new department, with its eight rooms, 
and its simple though complete equipment, should confirm St. 
Bartholomew's as the alma mater of electrotherapeutics in this 
country. In X-ray work the passing year has seen some pro- 
gress, mainly in the general improvement of the average level 
of work. The new Béclére break-has done much to add to the 
comfort of workers, for it has swept away the uncomfortable 
and wasteful shunt resistances, the noises and messes of the old 
jet breaks, and the disagreeables of the Wehnelt. 'Fhanks to tne 
Bèclère break we can now work as comfortably from supply 
networks of 200 or 250 volts as we can at 100 volts, and also 
as economically. We note from the same source that there is 
to be an electrical section at the annual meeting of the Briush 
Medical Association at Sheffield, under the presidency of Dr. 
E. R. Morton. 


Electric Light Failure in Paris.-—In Paris an accident to two of 
the dynamos at the Clichy electricity station, on the evening 
of the 17th inst., caused some inconvenience to the inhabitants 
and shopkeepers of the 8th and 17th Arrondissements, who were 
deprived of the light. А good many of the shops immediately 
closed, and the people in the houses had to resort to candles. 
Rumours were spread about that another strike had occurred at 
the electricity works, but this was unfounded, and it was stated 
that the repairs would be effected in a few hours. The cafés, 
&c., had to be lighted, however, throughout the whole evening 
by candle-light. | | 
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FULHAM ELECTRICITY WORKS 


NE of the principal points ot interest in the works 
(Jen which electric supply to the Fulham district 
is obtained lies in the fact that it is one of the most 
successtul existing combinations of a generating station 
and refuse destructor under municipal control. There 
are features of interest, too, in the electrical history 
of the undertaking, but it is not our intention here 
to enter elaborately in the details of the early days 
of either side of the concern, but rather to give a 


few notes on the present conditions under which supply - 


is being carried out. 

It may be briefly said that it was in 1897 that a 
Provisional Order was obtained, although it was not 
till the beginning of 1901 that the combined destructor 
and generator station was completed. The original 
plant, consisting of a group of three 300-kw. two-phase 
alternators, driven by horizontal Musgrave engines, has 
come in for some criticism from time to time, but for 
some years took the whole of the load. These alter- 
nators were among the earliest machines built by the 
General Electric Co. from Oerlikon designs in this 
country. As will be seen below, the extensions added 
since form excellent examples of the transition stages 
from the low-speed to the high-speed reciprocating 
engine, and thenee to the steam turbine. The original 
destructor plant with its boilers still stands, although 
certain minor alterations have been made in it to im- 
prove its efficiency, but of late years an entirely new 
coal-fired boiler-house has been added. Another feature 
of the station is the group of Ferranti rectifiers which 
are still used for the arc lighting supply. An idea of 
the general arrangement of the plant сап be obtained 
from the plan in Fig. 1. It will be seen that the engine- 
room, which is still of its original size, adjoins the 
destruetor-house, and that the new boiler-house has been 
added on the opposite side. The site is, of course, an 
advantageous one for condensing water and coal trans- 
port, owing to its position alongside the River Thames, 
but until recently a good deal of ineonvenienee was 
experienced through the choking up of the water in- 
takes by sand and river mud. With the perfection of 
the arrangements for pericdically reversing the direc- 
tion of flow in the pipes, andl provision for thoroughly 
flushing them, this trouble has practically disappeared. 
A pair of 24-in. pipes are run out into the middle of the 
river, and a large sump is provided in the quay wall. 
This can be filled at high tide, and the whole of its 
contents allowed to pour out through one or other of 
the river pipes at low tide, so that a powerful flush 
is obtained. Electrically-driven centrifugal pumps take 
the water to an overhead tank, from which it passes 
to the condensing plant. This tank is on the roof of 
the pump-room, which contains the three original 
pumps driven by continuous-current motors, and two 
pumps added later when the new generating plant was 
installed. One of these is driven by а continuous- 
current motor, and the other by a two-phase induction 
motor. Boiler feed water is obtained by a Potter direct- 
acting steam deep-well pump from an artesian well 
500 ft. deep. An _ electrically-driven pump was for- 
merly used for this purpose. It may be remarked here 
that, with the exception of this pump and the steam- 
driven. boiler feed pumps, the auxiliarv machinery 18 
almost entirely electrically driven. In the ease of some 
of the older plant the continuous-current motors taking 
eurrent from the exciter bus-bars are retained, but all 
auxiliary plant put in at all recently is driven by two- 
phase motors. 

A ceneral view of the engine-room, which is 110 ft. 
by 42 ft.. is given in Fig. 9. The plant therein forms 
a remarkable obiect-lesson as to the diminution in 
floor space required bv the more modern forms of 
ceperating plant. In the foreground are the old 300- 
kw. Musgrave G.E.C. sets, running at 93 r.p.m., 


already referred to. Only two out of the original three 
sets are now standing, as the site of one, or rather 
part of it, is oceupied by the 1,000-kw. Belliss G.E.C. 
set. This latter set forms the latest plant to be 
actually erected in the engine-room, although we under- 
stand that the order for the turbine set was given 
afterwards. The alternator, like the old machines, was 
manufactured by the General Electric Co., and is de- 
signed for an output of 167 amperes at 2,900/3,100 
volts 50 cycles two-phase, at a speed of 250 r.p.m. 
The smaller Belliss engine seen behind this set was 
an earlier addition to the plant, and drives a 600-kw. 
Dick Kerr alternator running at the same speed. 

The most interesting set, however, is that placed 
in the extreme corner, and occupying by far the 
smallest floor space. It consists of a vertical shaft 
Curtis turbine, driving a revolving field alternator of 
the British Thomson-Houston Co.’s manufacture, with 
а normal output of 750 kw. at 1,500 r.p.m., and, of 
course, the same voltage and frequency as the other 
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Fic. 1.—GENERAL PLAN or GFNERATING STATION AND DESIRUCTOR 
WORKS. 


sets; the set has a considerable overload capacity, and 
has given as much as 1,250 kw. for two hours. A 
separate view of this unit is given in Fig. 3, and it 
should be pointed out that it was the first Curtis turbine 
co be actually manufactured in this country. In these 
lavs, when so much speculation is rife as to the possi- 
bilities of aerial propulsion, it is amusing to read the 
following inscription upon a lieence plate affixed to 
the machine. ‘‘ Sold to be used for any purpose except 
marine or aerial propulsion. The form cf the governor- 
gear is slightly different from that in the more recent 
Curtis machines, but the general principle of opening 
and closing a varying number of the 7 or 8 nozzles 
eleetromagnetically by means of a commutator actuated 
by a centrifugal governor is the same. We are not 
inclined to enter here into comparisons between this 
and other types of turbine, but with regard to dura- 
bilitv there would appear to be much to be said in 
favour of the verv substantial blading employed, which 
is machined out of the solid, and as to steam consump- 
tion the following figures should speak for them- 
selves :— 

Steam consumptions of 750 kw. Curtis turbo-generator, as 


determined at maker’s works, and subsequently verified on site, 
in lbs. per kw. for dry steam :— 


507 
Load— ]. 4. i. Full . overload. 
Consumption  gnaranteed 


with 5 per cent. margin.. 25:6 23:4 221 2914 21:8 
Consumption obtained from 
DUEB uu. cuo. axe c» c. OOO i5 1985 


19:35 20°75 
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With superheated steam at 187°F. on a short test at three- 
quarter load, the result worked out at 16:5 lb. per kw. hour, 
which, for the size of the set, 18 very satisfactory. 


The pressure-pumps for the footstep bearing are 
placed in the basement below. These are in dupli- 
cate, and each set 
pump, gear-driven by a continuous-current motor. The 
condensing plant for this and the Belliss sets is also 
in the basement, but does not са] for any special 
remark. Three-throw air-pumps of the Edwards & 
Worthington types are used, all driven by two-phase 
motors. The condensing plant of the old Musgrave 
sets was of the ejector type. 

None of the sets have direct-coupled exciters, but 
excitation for all of them is obtained from the three 
original exciter sets at the end of the engine-room. 
These consist of four-pole G.E.C. dynamos, each for 
an output of 600 amperes at 100 to 110 volts, coupled 
directly to, and driven by, vertical Musgrave engines, 
running at 460 r.p.m. А historical interest attaches 


Еее Eqgiqerriig 
Кто. 2. 


ViEW ОЕ ENGINE 


to these sets also, as the engines are among the first 
of the vertieal high-speed type to be constructed by 
Messrs. Musgrave. It might well be wondered that, 
with the extensions which have increased the capacity 
of the station to about three times its original amount, 
it has not been found necessary to increase the number 
of these machines, but it should be pointed out that 
not only were the exciter sets put down of a size 
sufficient to run a considerable amount of continuous- 
current auxiliary plant, the place of much of which 
has been taken by two-phase motors, but also the 
original 300-kw. sets, which are not now of sufficient 
size to take the day load singly, are very rarely run. 
The excitation taken by the new plant, in spite of its 
greater output, is also considerably less than that 
required for the original sets. Thus the 300 kw. 
Oerlikon-G.E.C. machines required 300 amperes each, 
while the 1,000-kw. set driven by the larger Belliss 
engine requires 80 amperes, and the 750-kw. turbo- 
generator only 50 amperes. 

The question of further extensious to the generating 
plant is under consideration. and to make room for 


eonsists of a small three-throw 


this, it is proposed to remove another of the original 
sets. 

Mention was made of the Ferranti rectifiers, by 
whieh the are lighting is carried on; these are now 
eight in number, and are placed together with the 
аге lighting switehboard in a separate room adjoining 
the engine-room. We understand that, on the whole, 
they work well, but require a good deal of attention. 

The main switchboard is on a gallery along one 
side of the engine-room. The original board was of 
the familiar Ferranti cellular ‘construction. This is 
now used almost entirely as а feeder board. The only 
generator circuit which remains on it is that of one of 
the slow-speed alternators, which is intended to be 
removed. То the left of this board is an exciter 
switchboard, made by the General Electrie Co., pro- 
vided with machine switches and circuit-breakers, and 
with the exciter bus-bars mounted on the front. The 
circuits of the continuous-current auxiliaries are taken 
from this board. The new generating sets and one of 


{00M, SHOWING NEW PLANT IN BACKGROUND. 


the old 300-kw. sets are accommodated on a new board 
of Westinghouse manufacture on the right-hand side 
of the Ferranti feeder board. This is provided with 
oil circuit breakers placed behind the panels, worked 
by projecting levers, and fitted with time-limit over- 
head and reverse current releasing relays. The syn- 
chronising gear, which includes a Westinghouse rotary 
synchroscope, is carried on a bracket at the right-hand 
end of the board. The part of the gallery opposite this 
board has been fitted with a glass floor. 

Adjoining the engine-room is a small repair shop, 
equipped with a few machine tools. The equipment 
of this is to be added to in the near future, and some 
new lathes and radial drills are to be installed. 

The new boiler-house contains a set of four Stirling 
water-tube boilers, each with an evaporative capacity 
of 14,000 Ib. per hour, and fitted with internal super- 
heaters. It should be remarked that what reaches the 
engines is really, so to speak, a mixture of superheated 
and saturated steam, as neither the destructor boilers 
nor the coal-fired boilers in the old boiler-house are 
provided with superheaters. Nevertheless, a resultant 
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superheat of almost 100° F. is obtained. Since the 
construction of the new boiler-house, the original dry 
back coal-fired boilers in the oil-boiler house are very 
seldom used, except at times when one or more of 
the new boilers are laid up for inspection or alteration. 
When first installed, half the boilers were mechanically 
stoked, and the remainder hand-fired, but the success 
of mechanical stokers which are of the ** underfeed `’ 
type has led to all being similarly equipped. The 
last boiler is now in process of having the stoking 
apparatus fitted. The type of stoker being put in 
varies a little from earlier patterns in the other boilers 
in having more relative movement between adjacent 
fire-bars and large air-channels through the bars. Two 
Green's economisers are installed, and a pair of Andrew 
& Cameron direct-action, vertical steam feed-pumps 
are provided. Foreed draught is obtained by means 
of a couple of motor-driven fans. A CO, recorder of 
the '' Sarco " type, supplied by Messrs. Sanders, 
Rehders & Co., 15 in continuous use in connection with 
the new boiler plant. 

The destructor was constructed by the 
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Fic. 5.—750-kw. Curtis TunBO-GENERATOR. 
Destructor Co., and consists of twelve destructor cells 
of the usual top-feed type, with a grate area of 30 ft. 
each, arranged six at either end in two rows, back 
to back, and a row of six Babcock & Wilcox boilers in 
the centre, heated by the gases from the destructor 
cells. A Green's economiser is provided in the flue 
leading to the chimney, and also a circular dust catcher. 
It is found that the calorific value of the rubbish to 
be dealt with varies as much as 10 to 15 per cent., 
but the 12 cells can under all cireumstances deal with 
more than the contract quantity of 120 tons per day. 

A very careful watch is being kept over the perform- 
ance of the destruetor, and we understand that very 
satisfaetorv results from the point of view of evapora- 
tions per ton of refuse are bei sing obtained. The tests 
are not vet quite complete, so that at present we are 
unable to publish any figures. 

Referring to the plant in its present condition, some 
alterations in the arrange odd of the flues have been 
made since the plant was first installed, with the 
object of shortening the passage of the hot gases from 
the cells to the boilers, and reducing the number of 
right-angled corners round which they had to flow. 


The gases now come direct into the boiler furnaces from 
the side without passing underneath as formerly. 
Another alteration was the removal of all provision for 
burning even the smallest quantity of coal under the 
destructor boilers. Тһе good combustion obtained is 
shown not only by the high evaporative efhciency 
but also by the excellent quality of the clinker 
produced. Тһе treatment of the clinker is a special 
feature of the undertaking; it is raked from the 
cells direct into skips suspended from an overhead 
run-way. Adjoining the destructor-house is a works 
in whieh a good quality of clinker briek and paving- 
slab is made. Although originally under separate con- 
trol. the department has beo on, since March 31st last, 
under the management of Mr. A. J. Fuller, the chiet 
electrical engineer. 

Of the steam produced in the destructor boilers, about 


50 per cent. is passed into the steam pipes of the 
electrical generating plant, and the remainder utilised 


for the auxiliaries of the destructor itself, the clinker 
and brick making-plant plant and the adjoining muni- 
cipal disinfector plant. During the earlier years of 
the undertaking the accounts were so arranged that 
the amount paid by the electricity department to the 
destructor department for the steam used was simply 
the loss on the destructor department’s working, which 
in the year ending March 31st, 1906 (the last financial 
whieh this 


year «during arrangement was in opera- 
tion), amounted to £869, representing 5°8d. per ton 


destroyed out of a total destruetor cost of 
ton destroyed. During the succeeding year, 
however, a more rational method of charging hag been 
adopted, based on the true value of the refuse. It 
was at first proposed to charge for steam the equivalent 
value of 4:5 lb. of coal per unit at the market price 
of coal during the year, but this figure was afterwards 
altered to 54 lb. per unit, corresponding to an average 
price of coal at 10s. 6d. per ton. During the first 
vear of the working of this arrangement the figure 
was £910 or 6:2d. per ton of refuse des troyed. A feed 
water meter is used to determine the total steam 
output of the destructor plant. 

The following particulars of the working of the de- 
struetor during the year ended March 31st, 1907, may 
he of interest : 


of refuse 


41°14. per 


‘Tons 

Quantity of refuse destroyed " 2i ә 55,222 

Largest quantity destroyed in one day... a Y 179 

Smallest quantity destroyed in опе day ... —- n 48 

Average quantity destroyed daily ... T idi Т 96 
Bye products : 7 

Clinker, fine ash, and flue dust 10,540 

Tins and scrap iron... " - ‘A + : 505 

Tctal 10.645 

The expenditure during the same year is given 

below :— 

Per ton of 

refuse de- 

Amount. stroyed 

=. d. 

Oil, waste, water and stores  ... ak ja 145 1:9 

Electricity for lighting — ... ; i = 117 0:8 

Waves for workmen з аа .. 2,406 16:4 

Rates, taxes, and insurance М. ips 261 18 

Repairs and maintenance... i (^ 4 197 1:5 

Clinker disposal, wages, апа stores an) 61 

Management 296 20 

4,509 29°4 

Interest on loans ... Ж is is т 663 45 

Sinking fund 1.424 9:7 

Total expenditure 6,396 43:6 


During the same year the generating works costs of 
the electricity department averaged 0:84. рег unit, 
giving with management and other charges 1:123d., and 
with the ine lusion of all 'apital charges 2:258d. per 
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unit sold. The total units sold amounted to 2,523,417, 
and the maximum demand was 1502 kw., with a lamp 
connection of 110,723. There is a power load at Fulham 
represented by 1,167 h.p. of motors, and it is interest- 
ing to see the proportion in which this is divided among 
different trades. 

Wood working, 2473; lifts, 80; engineering work, 358}; brick 
making, 40; stone working, 25; cranes, 396; printing 
machinery, 5; meat mincing, 313; fans, 50; laundry work, 773; 
dough mixing, 455; tobacco cutting, 1; sugar refining, 50; 
chaff cutting, 15; boot burnishing, 163; hair brushing, 1j; 
coffee roasting, 2: electro plating, 1; private, 53; bookbind- 
ing, 305; chocolate making, 95; potato cutter, 1; polishing 
paste, 2; lamp making, 55; bottle washing, 12}. 

Fulham was, we believe, the first London district 
where the price of 14. per unit for power was intro- 
duced, and now the average price received per unit 
is, with one exception, the lowest in London. 

In conclusion, we should express our thanks to Mr. 
A. J. Fuller, borough consulting and electrical engineer, 
under whose specifications the extensions referred to 
have been carried out, for the facilities for the prepara- 
tion of this article. 
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AUTOMATIC SIGNAL FOR TRAMWAYS 
Burton and Ashby Light Railway 


A EM of automatic signalling which has been applied 
1 Aon the Purton and Ashby Light Railway, belonging to the 
Midland Railway Company, is described in the Railway Times. 
The method allows for cars to follow each other through a 
section, but no opposing car may enter until all those from the 
opposite direction have arrived and passed off the single line 
section, For each section there are employed four overhead 
line contacts, two sets of lamps, and two switchboxes. Each 
road has an ingoing and an outgoing coniact, which is attached 
to the trolley wire. The trolley wire is not broken, but goes 
straight through, and when th» trolley head passes the con- 
tact the latter is pushed aside so that an electrical circuit 
between the trolley wire and the contact is closed. The general 
arrangement is indicated in the accompanying figure. 

A «ar travelling from left to right first makes contact with a, 
which causes current to flow trom the cae into the rotary 
switch-box b, causing magnet v to be energised, so that the 
rotary switch d revolves one step forward and thereby switches 
in the light e. Should a second car enter the section before 
the first had left, the rotary switch is moved another step for- 


Switch en 


totory Switch Box 
I Set of Instruments foreach Block 
consists of 
4 Line Contacts 
2 Lomps 
2 Switch Boxes 


This contact must be abreast’ 
of the light marked A 


ARRANGEMENT OF AUTOMATIC SIGNALLING ON Burton AND AsaBy Ілснт RAILWAY. 


Construction of Highgate Tramways. In the King’s Bench 
Division of the High Court on Friday, Mr. Justice Channell 
had before him the case of W. Grifhths & Co., against the 
Middlesex County Council. Mr. Salter, for the plaintiffs, said 
there was a contract between parties for the construction of 
an electric tramway, starting from Highgate and running 
north. The contract provided that the contractors were to com- 
mence the work when instructed by the defendants, and they 
were bound to finish in six months. When plaintiffs did com- 
mence the work it was found that all the usual arrangements 
and adjustments had not been made, and, in consequence, a 
series of delays began, with the result that instead of starting 
on February 11th, 1903, the plaintiffs were obliged to wait 
until August. Consequently the entire work was thus disorganised 
and altered, and instead of it being a summer job, it was turned 
into a summer and winter job, causing a loss to the contractors, 
the plaintiffs, of something like £10,000. Plaintiffs brought 
their action, alleging, in substance, that there was in a contract 
of that kind a duty on the part of the employers, the defendants, 
of co-operation to facilitate the work in reason. That was the 
duty plaintiffs alleged defendants had not carried out, and thev 
had sustained damage in consequence. The defendants alleged 
that there was no such implied term in the contract. The case 
was continued on Saturday. and. after hearing arguments, his 
lordship reserved judgment 


When the first car leaves the section it makes contact 
with «,, so that the magnet vc, is energised, and this revolves 
the retary switch d one step backwards. Were it the only car, 
the switch would have only mcved one step, so that this back- 
ward movement would have put out the light e. If, however, 
there is a car still in the section, the light would remain burning 
until the rotary switch had been stepped back to normal. For 
a car entering from the other end, contact would be made at «,, 
and broken at a,, and the light e, would govern the movements 
One of the pair of ingoing contacts has to be 46 yards length 
back from the lamp, so that it may light the lamp at the other end 
before a car can enter from the opposing end, also that of two 
cars entering simultaneously one shall have a greater advantage 
of securing the road. 

The lanterns may have a single light or may be provided with 
two or three lights, where it is considered necessary to advise a 
driver as to how many onposing cars are in the section. The 
lamps are snaded by a hood. The ingeing contacts are stag- 
gered, so that there is no possibilitv, in the event of two cars 
passing under them simultaneously, of their both entering the 
block section, as the driver coming from the end at which the 
contact is farthest from the points would see the danger light 
hefore he got to them. 


ward. 
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THE ELECTRICAL EQUIPMENT OF A MODERN ENGINEERING WORKS 


FINE example of a modern engineering works, 
A throughout the whole of which electric motive 
power is employed, is to be found at the Dartford iron- 
works of Messrs. J. E. Hall & Co. These works, 
which were formerly driven by steam and gas power, 
transmitted by means of shafting and belting, in the 
various departments, were converted to electrical driv- 
ing in 1901. The change over was carried out entirely 
by Messrs. Hall & Co.'s own electrical staff, and was 
accomplished without interfering in any way with the 
works. No inconvenience or delay was caused, and 
no portion of the works had to be shut down for this 
purpose. Motors were installed in all the departments, 
the power required having been previously carefully 
calculated, and each department was at the same time 
furnished with two distribution beards, one for power, 


gi Lasers yg 
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and one for lighting, the lighting circuits being in all 
cases entirely separated from the power supply. Since 
the conversion took place, many additions and exten- 
sions have been effected, and ample provision for the 
application of the electric power has been afforded in 
all the different departments. 

The plant in the power-house is excellently adapted 
for the «lriving of these works. In the boiler-room 
are two, 28 ft. by 7 ft. Lancashire boilers, 
with twin furnaces, which are hand-fired. Each boiler 
is provided with  dead-weight  safetv-valves, and 
high and low water alarms, and the usual fittings. 
The superheaters are of the Bolton vertical tubular 
form, by Easton & Co., and these are placed in the 
ues at the end of the boilers. The feed water supply 
is passed through a caustic soda softener plant before 
entering the boilers, and the condensed water is passed 
through а Harris-Anderson oil-separator plant. The 


SHOWING 


water is then passed through a Carter economiser, and 
thence into the boilers. 

The plant in the engine-room consists of two three- 
eylinder compound high-speed sets (Fig. 1) by Messrs. 
Willans & Robinson, each for 350 b.h.p., running at 
350 r.p.m. These are direct-coupled to two of the 
Electrical Construction Co.'s compound-wound genera- 
tors, each rated at 220 kw., giving an output of 1,800 
amperes at 120 volts. The engines work at a steam- 
pressure of 150 lb. per square inch, with superheated 
steam to 500? F., and have a steam consumption with 
saturated steam of 21 lb. per kw., and with super- 
heated steam of 17 lb. per kw. The combined efficiency 
of these sets at full load is about 87 per cent., and the 
sets are capable of dealing with an overload of 25 
per eent. for one hour. "The exhaust steam from these 
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engines is passed through a surface condenser, into 
which the exhaust steam from the auxiliary plant 
is also taken. There is also a 60-kw. direct-coupled 
motor-generator set by the Е.С. Co. (Fig. 2), which 
obtains its motive power from the Dartford Council's 
supply station. The supply side is taken directly off 
the traction feeders of that supply at 550 volts, and 
the motor is shunt-wound, with auxiliary commutating 
poles, and works without sparking on variable voltages 
and fluctuations of load. This set is used when the 
works plant is shut down, principally through the 
night. The generator is compound-wound, with 
auxiliary poles, is arranged for 120 volts, and is capable 
of sustaining sudden over-loads without sparking or 
overheating. The set runs at 600 r.p.m. This set 
can also be emploved to supply power to the Council 
mains when required, the only alterations necessary 
being the cutting out of the compound winding on 
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the generator side, for which due provision has been 
made. 

A 21-kw. motor-generator set similar to the above 
in construction is also provided. The motor side was 
manufactured by the E.C. Co., and the generator by 
the Brush Engineering Co.; this machine was assem- 
bled and the combination effected by the works elec- 
trical engineer, and is used for light loads, so as to 
economise on the larger sets. 

As a great amount of current is required in the works 
for the electric welders, an extensive plant has been 
installed for that purpose, and consists of a 52-kw. 
direct to alternating-current motor-generator (see Fig. 
2), running at 750 r.p.m. The direct-current side con- 
sists of an 80-b.h.p., shunt-wound, six-pole motor, by 
the International Electric Co., and is coupled direct 
to a 52-k.v.a. (Е.С. Co.'s) single-phase alternator, with 
an output of 150 amperes at 350 volts at 50 periods. 
The combined full-load efficiency of the sets is about 
B4 per cent. These units were also assembled on the 
premises, having been formerly separate units. A 
heavy fly-wheel is interposed between the two machines 
on the armature shafts, as the set has to deal with 


conductors are enamelled red, and the negative black. 
The alternating circuits are distinguished by blue and 
white enamel, so that any conductor сап be identified 
without diffieulty. АП positive feeders are run over- 
head, and the negatives behind the board, so that the 
chance of short circuits occurring is very remote. The 
various field regulating and starting resistances have 
been manufactured on the premises and are fireproof, 
mounted beneath the steel plates which form the floor 
of the gallery. No soldered Joints enter into their con- 
struction. They are operated by pedestal hand-wheels 
on the gallery, and are connected by means of chain- 
gear and sprocket-wheels. The controllers for the high- 
voltage motor-generators are connected by worm-gear, 


and fitted with an interlocking switch-gear, which 
makes it impossible to close the main d.p. switches, 


unless the starting rheostats are in the ‘‘ off °’ position. 
All motor and generator circuits are provided with d.p. 
cut-outs and circuit-breakers, on their positive poles, 
and their negative pole is ‘‘ earthed,’ to enable the 
various cranes to have the advantage of an earth 
return; this also provides for a three-ton Jessop & 
Appleby locomotive crane, which runs through the 


very sudden loads. This fly-wheel has the effect of 
ensuring excellent regulation. There are also two 
direct-current to alternating-current motor-generator 
sets, each of 35-kw. capacity, running at 1,500 r.p.m., 
the direct-current motors being 50 h.p. shunt-wound 
by Scott and Mountain, coupled to 35-k.v.a. single- 
phase alternators by the British Thomson-Houston Co. 
These sets are each used in turn with the afore- 
mentioned 52-kw. set, and are arranged to run in 
parallel, and, when this is done, verv large welding 
operations can be carried out. The efficiency of these 
sets is 80 per cent. on full load. 

The main switchboard, which is shown in Fig. 3, is 
situated on a gallery about eight feet above the engine- 
room floor, and overlooks the whole of the running 
plant, so that the attendant has complete surveillance 
over the generators. It is mounted on channel and 
angle iron frame work, and is practically fireproof, as 
по inflammable material enters into its construction. 
The conductors from the generators, and also to the 
power and lighting eireuits, are of bare copper rods, 
mounted ard seeured in porcelain insulators, bolted 
to channel and angle iron supports. All the positive 
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various yards. The synchronising gear consists of a 
rotary indicator and two step-down transformers for 
paralleling the welding alternators, all arranged so that 
it is almost impossible for a mistake to be made, and 
if the rotary synchroniser should fail, a synchronising 
lamp is available. The motor fields are controlled from 
variable resistances, wound and stepped to suit the 
peculiar field characteristics of each machine, to enable 
fine adjustments to be made, the exchange between the 
machines being very small on all loads. The switch- 
board consists of sixteen panels of slate, each being 
6 ft. by 2 ft., mounted on channel steel frames, securely 
bolted to the gallery, and special girders built into the 
walls for this purpose. The total length of the board 
is 33 ft., with ample space both at the front and back, 
giving ready access to all cables, switches, and instru- 
ments. "The panels are disposed as follows:—Nos. 1 
and 2 are for lighting feeders only, and are provided 
with two moving coil ampere-meters for the output, 
and also a total output ampere-meter, a d.p. emergency 
main fuse, and switch fitted with duplex fuses, so 
that no delay occurs in replacing fuses, it being опу 
necessary to throw over the switch should one blow. 
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Nos. 3, 4, and 5 panels are power panels, supplying 
the feeders to all the different departments, and are 
fitted with d.p. quick-break switches, cut-outs, and 
ammeters, similar to those on the lighting panels. 
They have integrating and recording wattmeters for 
measuring the total output of the station. From these 
panels current is also supplied for the testing of the 
engines in the automobile shops, and a meter is pro- 
vided on which debit and credit readings can be taken, 
as the generator in the automobile department is ar- 
ranged to run as a shunt-motor when required. Nos. 
6 and 7 panels are 220-volt generator panels, and 
are equipped with 9-in. ampere and voltmeters, and 
auto-reverse cut-outs with polarised coils, making re- 
versals beyond 10 per cent. impossible, a d.p. main 
switch, two single-pole 2,000-ampere cut-outs, and a 
single-pole equalising switch, an equalising bus-bar 
being provided, to which all the generators are con- 
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meter for observing the voltage of the incoming 
machine. No. 16 panel contains the starting-con- 
trollers for the 550-volt side from the Dartford supply 
for both motor-generatois, and has double-pole main 
switches, with interlocking gear, s.p. cut-outs, and 
worni-gear starters. A Thompson wattmeter is 
arranged to check the readings of the supply meter. 
This board has been fitted up by the electrical staff for 
the particular requirements of the works. The motors 
employed in the works are all of the direct-current type, 
and vary in size from 3 h.p. to 25 h.p. The various 
departments are arranged into the sections most suit- 
able for the purposes for which they are employed. 
Raw hide pinions are largely used for the gearing of 
the motors. In the automobile engine manufacturing 
shops the motors are disposed overhead, thus economis- 
ing space, and each motor drives a section of the shaft- 
ing driving the lathes, except in the case of some of 
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nected. Field regulating pedestals are placed in front 
of each panel. No. 8 panel is a spare, and No. 9 panel 
is for the low-tension side from the Dartford supply, 
and is provided similarly to Nos. 6 and 7 panels, and 
has in addition a horizontal edgewise double-scale volt- 
meter for paralleling purposes. Panels 11 and 12 are 
arranged for starting the 120-volt motor sides of the 
52 and 35 kw. electric welding sets, each panel being 
provided with a moving coil amperemeter, voltmeter, 
starting-controllers with renewable contacts, double- 
pole main switches and cut-outs, and maximum load 
cut-outs on the positive poles, and each panel also 
has a motor and generator field controller for the parallel 
running. Panels 13, 14, and 15 are all alternator panels 
or electrice welding work, and each is equipped with 
mayimum alternating circuit-breaker, soft-iron am- 
meter, à three-way voltmeter, synchronising, and 
double-pole switches, double-pole field-switches, main, 
and feeder switches, and a double-scale hot-wire volt- 


the heavier tools, when the motor is geared direct on 
to the machine. The switchboards for controlling these 
motors, and also for the lighting of the works, аге 
built on iron galleries some 12 ft. above the floor, 
thus economising the space. The total number of 
motors installed throughout the works is 130, and these 
in many eases work on full-load throughout the whole 
day.  Foolproof starting-switches are provided, to pre- 
vent accidents. All the travelling-cranes are electrically 
equipped, and a three-motor 10-ton crane installed some 
four years ago has, it is claimed, greatly increased the 
output, owing to its rapid and flexible manipulation. 
The testing of the completed petrol engines is con- 
dueted without waste of power, as the generator em- 
ployed is placed in parallel with the mains, and its 
power is used to assist the general power plant. The 
eleetrie welding is carried out on the ‘‘ Thompson ”” 
welder, the primary voltage being 350, stepped down 
to about 4 volts. The controlling of the current is 
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carried out by auto-transformers placed in the primary 
спеше, and controlled by worm-gear. The welding- 
machines are designed for carrying heavy currents, and 
аге water-cooled throughout. The current used is 
single-phase alternating as mentioned previcusly, and 
‘is conveyed from the switchboard on 19; 16. cables, 
Which pass through an automatic switch, and render it 
impossible to switch on the current unless the con- 
troller is in the off position. The power required. to 
make sound welds on iron and steel piping, &c., varies 
a cood «eal, 
weld. АП the machines, controllers, &c., are care- 
fully earthed to ensure the safety of the operators. We 
are indebted to Messrs. J. & E. Hall & Co., and also 
to their electrical engineer, Mr. B. Smith, for the 
facilities and information given us for the compilation 
of this article. 


BRITISH ENGINEERING TRADE WITH CANADA 


N September, 1906, Mr. Richard Grigg, a Special Commis- 

sioner of the Advisory Committee to the Board of Trade on 
Commercial Intelligence, commenced the task of an exhaustive 
investigation into our trade with Canada. His work was com- 
pleted in May, 1907, and he has now presented a report upon 
the conditions and prespects of British trade in the Domimon. 
The document contains some passages specifically relating to 
the electrical industry, but inasmuch as his conclusions and 
advice are not intended to apply to any one particular industry, 
we give a general resume of what he has to say. 

Among all classes in Canada, he says, there undoubtedly 
exists a strong desire to buy goods from British sources when- 
ever possible, and this desire is reflected. in the tariff pre- 
ference on British goods. The tact that his Majesty's Beard 
ot Trade had instituted an inquiry, and had decided to appoint 
correspondents to furnish regular information to its Commercial 
Intellige nce Branch, has been received with marked approval 
as indicating a desire on the part of the Heme Government to 
promote closer commercial relations with Canada, In а general 
review of the natural and industrial conditions prevailing, the 
report contains the following under the heading ^" Etectric 
Power " :— 

“The development of electric energy from water.power and 
its transmission is a matter of the utmost importance in 
Canada, both because coal for steam-raising is dear (about 
£4 per ton in Ontario), and because of the very numerous 

raterfalls which are available for the preduction of power. 
Chief among these is Niagara Falls, where works now approach- 
ing completion on the Canadian side will have an ulcimate 


capacity of 400,000 h.p. On the American side about 
500,000 h.p. is being generated and successfully used. largely 


at Buffalo, a manufacturing city distant about 25 miles; but 
transmission wires (60.000 volts) have been carried 163 miles 
to Syracuse, and current is being delivered there. Ín Canada 
current is being delivered from Niagara to Toronto (81 miles 
distant) for both power and light, and it is proposed to run 
transmission lines from Niagara to London (Ont.), a distance 
of 119 miles, supplying a number of towns on the route. 

‘“ The manufacturing city of Hamilton is using about 
20,000 h.p., generated 35 miles away, carried at 40.000 volts, 
and reduced to 2.500 volis, with a somewhat complicated scale 
of charges, but said to work out at $22.50 per annum h.p. in 
the case of a factory using 150 h.p. 10 hours per day for 3CO 
days. The ofticial report of the Ontario Power Commission 
(appointed by the Ontario Government) estimates the actual 
cost of production at Niagara at 34.95 per h.p. on the basis of 
a production of 100,000 h.p., and the cost of delivery to the 
municipal switchboard at Brantford, 69 miles away, at $11.37 
per h.p. Immense reserves of water power exist at other points 
in Ontario (estimated at 1,000,000 h.p. within 50 miles of 
Ottawa). in Quebec, and. indeed, in all the provinces. It will 
be seen that such conditions have an important bearing on the 
problem of future industrial production. The Census of Pro- 
duction shows the amount of capital invested under the heading 
of electric light. and power as $11.891.025 in 1900 and 
$80,593,445 in 1905. А large proportion of the increase is repre- 
sented by the expenditure on the three electric light plants 
referred to at Niagara Falls, but the value of the production 
under this heading is shown as 32.028.017 in 1900 and $7.587.899 
in 1995, and it should be remembered that neither of the 
Niagara Falls works had begun to supply power in the latter 
vear. 

The general characteristics of the Canadian market are that. 
as a whole, it reproduces to a very large extent the main 
features presented by the United States, both in regard to its 
industries and the habits and life of the people. At the same 
time, it is pointed out, there is not the slightest doubt that the 
desire of the Canadian people is towards trade with the United 
Kingdom, both for reasons of sentiment and also because of a 
behef in а real community of commercial and trade interests. 


but the average is about 35 k.v.a. per 
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The present preferential treatment of British goods varies from 
4, per cent. to 15 per cent. ad valorem, the rebate on many ot 
the articles being 10 per cent. ad valorem. "This. tariff. came 
permanently into force in March, 1907, in place ot the previous 
general preference of 39, per cent. So far, the electrical 
industry bas not made any serious inroad into the trade to be 
obtained in Canada. Taking the import figures tor 1906, it is 
seen that in the supply of electrical apparatus the United States 
was unchallenged. They imported to the value of $5,401.C20, 
whilst only $81.500 is shown under this heading from Great 
Pritain, although, no doubt, some electrical machinery has found 
its Way into the country under the heading of “Machines and 
Machinery," in which асат, however, American supremacy is 
especially marked. ‘The geographical position of the United 
States is largely responsible tor the circumstance that in the 
engineering industry in general, and the electrical engineering 
industry in partic ular, British trade has either been entirely 
defeated or retains only a small and relatively insigniñcani 
share o£ the market. But in the view of Mr. Grigg, having 
regard to. the natural. preference. for British goods. even at 
higher prices, British manufacturers can do much to. counter- 
balance this disadvantage, such, for instance. as the mainten- 
ance of larger stocks of their goods in Canada, and a better 
appreciation of the conditions to be met there than appears to 
be the case generally at present. The report condemns the 
British custom of depending upon merchants and agents to get 
at the consumer, and also the absence of specialisation for the 
market. In but very rave cases, it is pointed out, does the 
British manufacturer adapt his goods to Canadian requirements, 
the very antithesis of the methods adopted by American and 
even German importers. Jn many smaller. details, the report 
gives the impression that British firms have. treated the 
Canadian market with a certain amount of | indifference. 
Methods of packing need improvement, prices should be quoted 
cif. and not f.o.b.. and better terms of credit should be 
granted. Finally, there is the very important matter of cur- 
rency and weights and measures. Over and over again it was 
impressed upon Mr. Grigg that British traders should adopt 
Canadian weights and measures, and quote in dollars and cents. 

In his conclusions, the Commissioner admits that the geo- 
graphical position of the United States makes it inevitable that a 
proportion of Canadian trade should fall to that country. 
Further, he points out that the Canadian home manufacturer is 
now becoming a serious competitor апке with the United 
Kingdom and the United States. Consequently, between Canada 
on the one hand and the United States on the other, it is 
self-evident that only the most strenuous and persistent efforts 
can maintain, to sav nothing of extend, British trade with the 
Demimon. It 15 suggested. that British manufacturers. should 
consider the placing of branch factories there, a course which 
would not only gratify Canadians, but would give manufac- 
turers a more intimate acquaintance with the market, and enable 
them to maintain. stocks more easily. This suggestion is made 
to counteract the advantage which American firms have obtained 
by importing partly finished materials from home works and 
completing the work upon them in Canada. Quite apart from 
this method of procedure, however, Mr. Grigg is confident that 
there are many ways in which ritish traders should be able to 
strengthen their hold, and even increase it, upon the Canadian 
market. Efforts should be made to promote and encourage 
facilities of quick and cheap transportation and communication, 
and he quotes instances in which orders have gone to the United 
States for this reason alone. A cheapening of telegraphic com- 
munication is also desirable. He reiterates the opinion that the 
home producer should enter into direct communication with the 
Canadian buver, and that attention must be turned to the 
preblem of distribution under the new trade conditions which 
prevail to-day. Goods аге now produced for the Canadian 
market which are foo good, and, laudable as a high standard of 
workmanship may be, it does not always necessarily mean that 
the commodities sell. A point of importance in this connection 
is the question of standards, particularly in regard to iron and 
steel. Canada has adopted American standards, engineers and 
architects are familiar with thein, and if British. manufacturers 
wish to sell in the Canadian market, they must adopt, for goods 
destined for that market, the same standards also. Greater and 
more careful advertising is recommended. as well as a тоге 
е and effectual svstem of distribution of trade literature. 
matters upon which it is recommended that Canadian advice be 
taken. National trade representation is the subject of the fina! 
conclusion of the report. At present Great Britain is totally 
without апу such representation. The appointment of com 
mercial correspondents such as is now contemplated by the Board 
of Trade is welcomed as an important step in the right direction, 
and likely to be ultimately of substantial advantage. 


A New French Electrical Journal.—For some time the official 
organ of the “Syndicat Professionel des Usines d Electricite ` 
of Paris has been the Bulletin des Usines Electriques. Itas 
now announced that from henceforth the place of this will be 
taken by a new publication, entitled La Rerue Electrique. ‘Yhe 
new journal will be published twice a month. and will have forty 
pages of reading matter instead of the sixteen contained in the 
Bulletin. 
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COST OF ELECTRICAL POWER FOR INDUSTRIAL PURPOSES 


"THE discussion on Mr. John Е. C. Snell's Paper on the '' Cost 

of Electrical Power for Industrial Purposes," before the 
Institution of Electrical Engineers, was concluded on Thursday. 
We gave an abstract of the Paper, and of the discussion in 
London and Dublin on January 9th, in our issue of January 
16th. 

Mr. C. P. Sparks (Engineer-in-Chief, County of London Elec- 
tric Supply Co., Ltd), reterring first to Tables I. and II. of the 
Paper, dealing with ,the cost of independent supply, said that 
Mr. Snell put a new position before them. For some years past 
it had been almost recognised as an axiom that the most econo- 
mical thing for everybody to do was to take power supply from 
some huge bulk station, but the figures Mr. Snell now brought 
forward, until they had been carefully exan.ined and considered, 
appeared to show in the first instance, that small independent 
plants could produce electricity at very much lower rates than 
it was possible for a large bulk undertaking to do. Table XIV., 
column 2a, gave some suggested prices for the supply of alter- 
nating current to power consumers, and column 4 of the same 
table gave Mr. Snell’s estimate of the prices at which the 
Newcastle Electric Supply Co. could supply, and on va ae 
these with Tables I. and II. it appeared that the company coul 
only supply consumers up to 100 h.p. more cheanly when their 

.load factor was above 30 per cent., and that they could not 
expect to supply consumers between 100 and 500 h.p., no matter 


Cost in £'s per Kw. 
Ж 


Distance in Miles. 


Fic. 1.—Comparative Costs or LOCAL GENERATING STATIONS AND 
Power House, TRANSMISSION SYSTEM WITH SUB-STATIONS. 


what their load factor. He thought that Mr. Snell’s Tables I. 
and II. were inaccurate in this respect; they represented the 
kind of costs that were obtained when the independent plant 
was new and in perfect order, but the working costs given were 
too low for the average case. So far as the average user was 
concerned, the figures must be put on a much higher | level. 
The second point he wanted to take was in connection with mill 
work. He agreed with Mr. Snell in his estimate of gearing 
losses in jute mills. In modern well-arranged mills, driven by 
steam engines, the figure of 50 per cent. given by the author 
was, if anything, on the high side. His own experience showed 
that it ranged from 25 per cent. to 30 per cent. The advantage 
of electrifying a mill with a gearing efficiency of this kind was 
small, for, as a general rule, it was not possible to put the 
motor on the actual textile machines to be driven. "There were, 
however, other reasons for electrification, namely. the advan- 
tage of a smoother method of driving, and the fact that the 
power was delivered right up to the machines; which resulted 
in there being no slip It was for these reasons that mill 
driving was growing, and would grow, without any regard to 
the cost of power. Mr. Snell had suggested that the price of 
electric energy should be about 0:484. per unit. From his ex- 
perience he thought that this figure was something near it as a 
kind of practical result that could be obtained from indepen- 


dently driven small mills. With regard to collieries and larger 
power users, Mr. Snell had extracted some details from the 
Paper which he (Mr. Sparks) read before the Institution of 
Electrical Engineers a short while ago, which showed how ditticult 
it was for a power company to supply a really large power user, 
and it was on this point that he would like to reier to big. 1 
in Mr. Snell’s Paper, which dealt with the question of capital 
cost per kilowatt. At the side of the curve was the figure £20. 
Whilst £20 might be a fair figure for some undertakings, in the 
case of concerns having from 1,500 to 3,000 kilowatts of plant 


installed, the cost was from £11 to £13 per kilowatt. The conse- 


quence was that there was hardly any chance for a power 
company to supply under these conditions except at a very 
limited radius. In the case of a colliery, the ques- 
tion of coal, which was assumed for the curve to 
cost 115. per ton, was again a difficulty in the way 


.of a power company, and it showed that for a large colliery 


undertaking it was almost impossible for a power company to 
supply. With regard to Table 111., he was surprised on reading 
this to find the very small number of units put down per horse- 
power. Mr. Snell had taken as his basis the units per head. 
This he thought was altogether erroneous. The basis of units 
per horse power was in every way preferable. In front of Table 
111. the author said, ''In Sunderland at the time of the last 
census, for which the author was responsible, and omitting the 
large engine works and shipyards, there were 587 motors, re- 
presenting a total horsepower of 1,634, or an equivalent to 1,220 
kw. The maximum demand on the station plant was only about 
500 kw. There was thus a diversity factor of 24, the total 
units for the year being 404,999 or 552 per kilowatt installed. 
This represented a consumption of 810 units per kilowatt de- 
manded for this particular load, and was thus under an average 


.load factor of 10 per cent." "This was only 250 units per horse- 


power, and he thought there must be some reason for this. 
Possibly they were not ali connected the whole of the year, but 
from figures from various parts of the country, he was sure 
that 250 units per horse-power was an exceptionally low figure. 
Before closing his eiit di he would like to say a word with 
regard to the lighting business. Mr. Snell had said: ''But a 
warning should be noted by station engineers that the future 
will bring, in all probability, a very large proportionate increase 
of low price power units, and with improvements in lamps and 
their reduced energy consumption, the proportionate lighting units 
may even fall below their present fizure." Не disagreed with 
this entirely. The use of metallic filament lamps, while causing 
a falling off of the actual demand of the lighting consumer, did 
not diminish the number of units consumed, which was the 
important factor. 

Mr. Roserr Наммохо thought that the Paper would be 
remembered as the one that brought prominently’ before the 
Institution the very great effect of the diversity factor. upon 
the cost of electrical energy when supplied from central sta- 
tions. Electrical engineers agreed that the diversity 
factor had | as muc effect upon the station load 
factor as long hour use, since the station load factor was 
the product of the average consumer's load factor and the 
diversity factor. If, for instance, £7 per kilowatt of the 
station maximum demand was found to be the sum required 
to cover all the standing charges, then it was obvious that 


мі a diversity factor of 1:66, the charge to the consumer 
„to cover the standing charges would be reduced to £4 4s. per 


kilowatt on about a 20 per cent. load factor. "That figure gave 
an allowance to the consumer of about 0'35d. per unit. This 
was the figure of which the consumer got the advantage by 
taking his supply from a central station. It must, however, 
be borne in mind in speaking of 0°35d., or any other figure 
with which the consumer might be credited, that to give each 
consumer the same allowance would be obviously unsound, 
because the consumer, for instance, whose maximum load coin- 
cided with the top of the peak did not help the diversity 
factor, but he injured it. Instead of having an allowance, he 
should absolutely be charged more than the figure which repre- 
sented the standing charges of the station. However, the time 
would possibly come when a scientific scale would be thought 
out by means of which each consumer would. receive that allow- 
ance which his effect upon {һе diversity factor warranted. 
From the marked effect that the diversity factor had upon the 
costs, one would ѕпрроѕе that it would be best for all consumers 
to obtain their supplies from big stations, especially when, in 
addition to the advantage of less capital expenditure unon big 
stations, there was the additional advantage that the plant was 
more efficient, and there were also savings in wages and in 
maintenance. In London there was also the advantage of beinc 
able to choose the site on the river, where there was ample 
water for condensing, and where steamers with sea-borne coal 
could come alongside. One was therefore somewhat staggered 
at the verv low costs that were quoted in Mr. Snell’s Paper 
as those obtainable by power users having their own plant. 
He was rather afraid that Mr. Snell, with his usual desire to 
be extremely fair to the other side, had looked on these figures 
far too leniently. In Table TT., which dealt with loads from 
100 h.p. to 500 h.n., the price which Mr. Snell set out es 
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the figure for a load factor of 25 per cent. 0'59d. per unit, but 
0'95 appeared further on in the Paper as the actual cost to a 
particular consumer with а maximum load of 504 kw. Again, 
on а 55 per cent. load factor, the costs set out in Table 11. 
were 0°494d., while at Vickers, Sons & Maxim's works Mr. 
Williamson, with a ола factor of 57 per cent., had a cost of 
O716d. Again, in Tables VIII. and IX., Mr. Snell dealt with 
the actual cost of the big power undertakings in this country, 
which were supplying very large quantities ranging from 5.000 
to 25,000 kw., which latter was now the power supply in Man- 
chester, as well as in Glasgow. Опе would expect to find a 
very great improvement on the 0°59d. in regard to these under- 
takings. Dut in ‘he case of Leeds the cost was set down at 
137d. If a private consumer with a 209 kw. plant could pro- 
duce at 059. with a load factor of 25 per cent., could it be 
said that the mere moving of a plant into a central st: поп at 
once doubled the cost of working? Even the strongest 0opo- 
nent of municipal trading would hardly say that. He was 
aware that the 137d. covered a proportion of the standing 
charges due to mains to the extent that the lighting mens 
were being used for power supply, but in Leeds mains cost 
about £24 per kw. upon the basis of 1°66 diversity factor. 10 
per cent. on this was £2 8s., which on a 25 per cent. load 
factor was about 025 per unit, and this was included in the 
137d., as represented bv mains. Tf 1574. were the correct 
costs, how was it that where coal could be obtained so cheaply 
by the big manufacturers, the Leeds undertaking was suoply- 
ing such а big firm as Kitson's? They had power people on 
the mains whose consumption ran into two million units. 
There must be an error in Mr. Snell's figures. He had donbt- 
less faithfully transcribed. what power users had given him as 
their costs, but a power user was never aware of what his 
costs were. The power user, in making up his costs, took 
coal and one man's wages, but he omitted the proportion of 
standing charges. 

Tre Prestpenr (Colonel Crompton): It would rather help 
your remarks if you would say what you are charging Kitson 
at Leeds. 

Мг. HawMoNp said that he was able to say, without men- 
tioning any names, that there was по consumer in Leeds 
charged less than 14. per unit, and at 1d. per unit they were 
supposed by Mr. Snell's hypothesis to be sunplying people who 
could make a very much smailer quantity at 0591. He did 
hove that the reason was that to this 0°59d. must be added 
many charges which did not appear on the surface. [n con- 
clusion, he could only sav that the Paper came at a most 
opportune time, and the discussion проп it would be renewed 
by him with equal vigour, pessibly, in the House of Commons, 
where some of them trusted that this year would see a solution 
of a verv important question, and the provision for London 
of a bulk supply that would do great things for the biggest 
industrial centre of the world. 

Mr. E. W. Cowan (Cowans, Ltd.), sketched the load diagram 
below. The area A reoresents "active. fixed cavital." апа 
the shaded area D ‘‘inert fixed capital." The area В, the 
speaker regarded as revresenting the bye-product of the works, 
which, he contended, it would pay to sell for whatever it would 
fetch. The supply of this hve-nroduct. he added. was limited, 
and its sale at bve-product prices must be correspondingly 
limited. If an apolicant for power supply came with a demand 
for a uniform load from 6 a.m. to 6 p.m., as shown by the 
area C, the “inert fixed cavital area’? must now be increased 
by the rectangle D. As the effect upon the works diversitv factor 
of this customer would be nil, the tota] area of “inert fixed 
capital” would be greater than before, because the area D added 
was greater than the area C utilised or rendered active. The 
proportion of the are. B+D to the area A+C would. however, be 


6pm 


less than before, and the load factor would be improved. Con- 
sequently, Mr. Cowan concluded, the principle of charging such 
a consumer according to the effect of his demand upon load 
factor and diversity factor was sound; but he was of opinion 
that it did not go far enough in that it ignored another factor, 
viz., “the intensity of demand," by which he meant the appraise- 
ment of the value of the supply by different classes of con- 
sumers. This might, he suggested, be called the "utility 
factor." "The utility of a unit of electricity was greater to a 
lighting consumer than to a power consumer, and the difference 
in utility was expressed by the price each class of consumer was 


ready to pay. He contended that it would be rational to base 
all charges to consumers, as far as шау be practicable, upon the 
basis of the intensity of their demand. 

Mr. G. L. AppENBROOKE said he couid go a little further than 
Mr. Hammond on the question of the difference between the 
costs in ‘Tables 1. and 11., aud the actual costs obtained in 
particular instances. But English manufactureis were not so 
behindhand as some people would make out, and a very large 
proportion of plant throughout the area would be in engines 
Which were tanly economical, and, at any rate, were in good 
working order. 1f a manufacturer were approached under such 
conditions upon such calculations as Mr. Snell put forward, he 
at once objected to the charges for interest and depreciation on 
his plant. 1f he scrapped his plant and put in electric driving 
he would get nothing but the removal price, which would be a 
very small sum. Therefore he took up this position : “1 may as 
well write off this sum now. Some day or other my engine | 
will break down, and then 1 will come to you. In the mean- 
time, it will nct pay me unless you can supply me at something 
less than my present working costs and actual repairs." This 
had accounted in a considerable measure for the slower progress 
of power companies than many people would have anticipated. 
It was not an argument against power companies in any way 
because sooner or later the plant would break down, and the 
manufacturer would come to the power company. With rezard 
to collieries, in the discussion on Mr. Sparks’ Paper, he had 
given а table of prices at which he considered a power company‘ 
would have to supply within moderate distances, and on this 
basis power could very well be supplied even in face of the 
figures mentioned by Mr. Sparks. He thought the matter was 
fairly evident from the fact that even in Mr. Sparks’ case there 
was a very considerable length of transmission. Adding a few 
miles on did not cost very much extra. The very heavy capital 
charges which were necessary, unfortunately, in obtaining Par- 
hamentary powers, were always a handicap to the early stages 
of power supply as they forined a considerable proportion of the 
‘otal capital. Another point was that a station ought to be 
about ten times the size of its largest consumer, speaking roughly. 
Of course, if a consumer happened to be near, he might be 
supplied much cheaper, but it was a good rule to bear in mind 
that if a consumer was more than one-tenth the size of the 
station then they should look into their figures very closely 
before thev could supply him. 

Mr. C. WoRDINGHAM said that Mr. Snell’s Paper bristled 
with figures, but his experience was that arithmetical figures, 
like other figures, were not always what thev seemed, and it was 
usually futile to discuss them. He would like to ask how many 
central station engineers really knew what their diversity factor 
was. How many knew what was the maximum demand of all 
their individual consumers? He could not help thinking that a 
great deal too much was being made of diversity factor. The 
important thing was the load factor; the diversity factor did 
undoubtedly affect the result, but he very much questioned 
whether the diversity factor meant anything like as much as was 
made out in these power company stations, of which so much 
was heard and so little seen. He could not conceive that the 
tacking together a number of different towns--very similar as 
they were and must be in the areas of many of the power com- 
panies-—could possibly improve the diversity factor to апу 
material extent. Where the full gain was obtained was in a 
rather large town, where both the central portion and the 
suburban or residential part could be included without having 
to go too far for the load. and without too great a load at the 
outer circumference. In London he thought the greatest possible 
mistake was being made in regarding it as а new problem, when 
there were so many companies and authorities who had sunk 
their money in it. 

Mr. W. Н. Вготн referred to the heating of cotton mills. They 
had to be heated day and night and on Sundays, practically the 
whole year round. except a few hours during summer in the 
davtime. The mill was heated not onlv by its own machinery, 
but also bv special steam pipes. An Oldham cotton-mill spinning 
28's to 30's with 70.000 spindles, and a horse-power of 1,000, 
would have three boilers 30ft. by 8ft. біп. at work, which 
required one fireman. Tf heat must be supplied to the mill, the 
fireman was still needed. The coal required for heating was 
from 12 to 14 tons a week in winter, and the heat had to be 
supplied from somewhere. At the Acme Mill, Pendlebury, there 
were two mills close to one another. One was electrically-driven 
by power from the Radcliffe power station of the Lancashire 
Electric Power Co.. and the other, which was driven in the 
ordinary way, supplied steam to the electrically-driven mill. It 
was a moot point with regard to Manchester cotton mills. who 
was losing on the contract, the supplier of electricity or the 
user. But it was claimed, at апу rate, in favour of the electric 
drive that as much as 74 per cent. greater work was obtained, 
which wonld n ean something like £500 per annum extra profits. 
The coal used in Oldham mills was from 141b. to 2lb. per horse- 
power-hour, and in winter from 131b. to 3lb. The consumption 
in summer was 374 tons to 50 tons per week, and in winter from 
45 to 75 tons per week. This came ont at about 2.500 tons. 
which, at 10s. ner ton. amounted to £1.250. This did not. acree 
with Mr. Snell's figures. There was another mill in Manchester 
belonging to some fine-spinners, which took. he was told. about 
2.000 h.p. from the Manchester Corporation Stuart Street 
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station at considerably less than jd. per h.p.-hour. This being 
so, Mr. Snell's figures must be wrong, because he showed very 
much higher figures for Manchester. In power supply tney 
were always apt to think a poor load factor meant that a con- 
sumer should be charged heavily. Mr. Snell referred to these 
limitations, and advised some people to spend twice as much 
time in docking a ship. He also referred to another method 
which would be fatal in Lancashire, and that was to change the 
dinner hour. When there were half-a-dozen people in a family 
living in one house and working in different mills, and having. 
different dinner hours, he thought the old lady of the house 
would object. 

Mr. С. №. PaRrRIDGE (Engineer-in-Chief, London Electric 
Supply Corporation), said that after 20 years’ experience of 
London, he did not believe there would be a diversity factor of 
1:66. It would be much nearer 1:25. If this were the case it 
altered, as far as he could see, all Mr. Snell's calculations. 
Another point was -that in London a great many of the factories 
had working hours practically the same. Table VI. gave the 
cost of the transmission system at £12 per kw., but this figure 
was very much too low. It must be remembered that in laying 
cut a scheme such as Mr. Snell talked of, it would take a great 
number of years before there were very many consumers, and 
from his experience it was impossible to get anybody to take a 
supply until the main was absolutely outside his door. Even 
after mains were laid it sometimes took two or three years 
before the consumer would take a supply. Ancther point was 
that the cost of repairs and general road work in London was 
very much higher than in the country. Spare ducts must be 
ellowed for in the first instance, and it would take a great 
number of years before Mr. Snell would get anywhere near 
the figure he gave. Instead of £12 for the first two or three 
vears it would be nearer £30. The Newcastle Co. had, according 
to the Paper, a cost for mains and sub-stations of £26. As Mr. 
Snell allowed £3 for sub-stations, this left £25 for transmission 
system. If it cost £23 to lay mains in a district like New- 
castle, he thought it would come to very much more to lay the 
same mains in London. 

Mr. б. Н. ConniNGHAM said that if the figure of 2d. per 
unit for lighting was correct with a lamp like the Osram, a con- 
sumer would be able to have 30 c.p. for 14 hours for one penny. 
This would be bound to stimulate the lighting branch. The 
usefulness of Table I., he thought, was considerably impaired 
by wages for attendance not being included. "Taking the case 
of a 60 kw. plant out of Table 1. and adding £75 per annum 


for wages (this was the most favourable case in the table) gave. 


0 17d. per unit. With regard to the Sunderland diversity 
tractor, he would like to mention that on the Bermondsey 
station the diversity factor, reckoned on the same lines, came 
out at 2'7 against Z:4. In Table VII. the figure given for this 
station as the actual charge was 2d. per unit. He did not know 
how this had been obtained, but in the year ending March, 
1906, the figure for power was 1°45, and in the last published 
figures it was 1-17. In Table IX. the mean rate which was given 
for a 20 per cent. load factor was evidently wrong, but this 
was apparently a clerical error, because it was neither the mean 
of the four preceding columns, nor was it the correct average 
by multiplying the prices by the number of units in the respec- 
tive stations and dividing by the total. He did not think 
Fig. l was applicable, unless the annual load factor were taken 
into consideration. It seemed to him that if a station was at 
full load for 24 hours a day the fact that the loss of energy 
was constant was going to make a difference, as all the other 
curves were falling curves, both capital cost per unit and pro- 
duction cost per unit. Mr. Snell had Melt £12 per kw. on 
the basis that every 100 kw. would supply 166 kw. outside, with 
a diversity factor of 1°66. This assumption could hardly be 
credited, because they could not run without spare plant. In 
Bermondsey now there was room to put in 4,000 kw. The pre- 
sent size of the plant was 1,475 kw. The new plant could 

robably be installed for no greater cost than £10,000 for each 

,000 kw., and this being so he did not see where the advantage 
came in of having plant, say, at Barking Creek at £12 per kw. 
and adding transmission and transformation charges. 

Mr. Leonard ANDREWS (Key Engineering Co.) said he would 
confine himself to one point only, viz., to use the author's own 
words, ''the present inability of most undertakings to meet a 
large demand for power at such rates as to hold their own with 
local plants." Other speakers had dealt with this question by 
attacking the author's figures as to the cost at which these 
lecal stations can produce their power, but no one appeared to 
have referred to the question from the other end, viz., was the 
figure which the author had given as low as they could hope to 
reach. The author himself said that he did not think there 
was much prospect of materially reducing this figure of 0°68d. 
for alternating current supply. Mr. Stott, the Chief Engineer 
to the Rapid Transit Co., in a Paper read before the American 
Institute of Electrical Engineers in 1906 оп ''Power Plant 
Economics," had pointed out that a very considerable economy 
could be effected by purchasing for a portion of the equipment 
plant that cost the minimum amount and using that for the 
peak of the curve and using the most economical plant possible, 
even though it cost more for the flat portion of the curve. Mr. 
Stott took five different methods of generating, viz., reciprocat- 
ing engines, steam turbines, reciprocating engines combined 


with exhaust turbines such as were now being used at Edin- 
burgh, gas engine plant, and gas engines combined with steam 
lant. The costs were plotted by Mr. Andrews on the diagram 
elow from A to D in each сазе. "Taking reciprocating engines 
at 1С0 per cent., with steam turbines, the estimated бше: 
costs were 80 рег cent., reciprocating engines combined wit 

exhaust turbines about 75 per cent., gas plant 55 per cent., and 
with combined gas and steam plant something below 50 per 
cent. He also gave capital cost in each case, and again taking 
reciprocating engines at 100 per cent., steam turbines were 
about 80 per cent., gas plant was very high again, and combined 
gas and steam plant slightly lower than gas plant alone. In 
order to bring these into line with Mr. Snell’s estimates, Mr. 
Andrews had assumed that Mr. Snell had based his estimates 
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upon steam turbine plant. Taking #15 per kw., the diagram gave 
the capital costs ot the other sysiems. n the case ot running 
costs, he had also taken Mr. Snell’s figure of 0°68d. per unit for 
turbine plant, and deducted from it 0°125d., corresponuing to 
5 per cent. проп the capital cost, for management, rent, rates, 
and taxes, and charges of that sort, and a further 0°157d. which 
was calculated upon the cost of the generators, mains, and 
transformers, assuming 20 per cent. load factor, 1°66 diversity 
factor, and 64 per cent. interest and depreciation. This brought 
the balance down to 0'4d., which he assumed to be the working 
charges. These had been divided according to Mr. Stott's 
figures into four items, A, B, C, and D, and the two sets 
could be compared. The result was a gain of about 22 per cent. 
over Mr. Snell’s figure of 0°68, if combined gas engines and 
turbines were used instead of turbines alone. Аз a practical 
illustration of what had been done in this direction, Mr. 
Andrews said that he had seen a works in Germany a few 
weeks ago where gas engines and steam turbines were running 
in parallel in this way, and he was told that they were supply- 
ing power in bulk to a town about 30 miles distant by overhead 
mains, and were selling it there at an average price of 0:54. 
per unit. 

Мг. A. M. Taytor (Birmingham Corporation Electricity 
Supply Department) said that on the last occasion Mr. Snell 
at himself had rather misunderstood one another and as to 
what they each meant with regard to diversity factor. Since 
then he had had an opportunity of looking into the construction 
of Tables VIIT., IX., and X., and he felt quite satisfied that he 
could show that these were constructed on the wrong basis. 
The only inference in comparing Table IX. with Table VIII. 
was that it referred to the station load factor, but he thought 
Mr. Snell must mean the consumers’ load factor. On the other 
hand, if this meant consumers’ load factor, Mr. Snell ought to 
have given a fifth column, showing the varying values of diver- 
sity factor with the increase in the consumers’ load factor, be- 
cause it must be evident that if the consumers’ load factor 
increased, the diversity factor must go down in a station. He 
thought, as a matter of fact, that Mr. Snell had taken these as 
the station charges and the station load factor, because in 
Table XII., in comparing the Newcastle supply, Mr. Snell gave 
the columns side by side for the same load factor, and in that 
case it was perfectly evident that he had simply reduced the 
standing part of the charge per unit from the first to the second 
column by dividing by the diversity factor. This, Mr. Taylor 
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maintained, was absolutely wrong. Further, 1f the left-hand 
column in Table NLI. was constructed on the basis of 0°24d. per 
unit for the running charge and £76 per kw., whereas the 
right-hand column is upon 0'24d. and £45 per kw., then the 
result was obtained by dividing practically by the diversity 
factor. In Table VIL. Mr. Snell had not at all done justice 
to the municipal supply concerns. In connection with Man- 
chester, for instance, he had constructed this result upon the 
basis of 039d. running costs апа £848 per kw. standing charge. 
He ventured to say that at Manchester at the present time 
0'2d. instead of 0'59d. would be nearer the mark. Therefore, 
while the figure for the 20 per cent. load factor would not be 
materially altered on 80 per cert. load factor, the result was 
that instead of 0'69d. per unit, as Mr. Snell had got, this should 
be 0 544. If, again, this was compared with London County 
Council supply in bulk, where the distribution charges, as had 
already been pointed out, were of the order of £5 per kw., the 
result was that they got down to the figures on a 20 per 
cent. to 80 per cent. load factor of l'15d. per unit and 044d. 
per unit respectively without dividing by the diversity factor 
at all, which, of course, he submitted was wrong. He thought 
it would be seen, therefore, that justice had hardly been done 
to the municipal stations as against the London concerns, and 
if Manchester could not do their 0:2d. per unit, Birmingham 
would do it in the course of another year. 

The Presipent (Col. Crompton), in summing up the discus- 
sion, said he wished to say that long before he knew he was 
going to be President he had intended to discuss this dear old 
subject which had filled their debates so much some 20 years 
ago. It was the opening words of the Paper which had tempted 
him to discuss it, namely, ''that the fundamental elements of 
details of design in large power stations and transmission systems 
are now so generally accepted that there appears to be but little 
to add to the available information." If the author meant by 
this that we had approached finality, he was sorry for the 
Institution of Electrical Engineers, for a great interest would 
leave their discussions. He himself believed they were no more 
near finality in this matter than we were fifteen years ago. 
He did not believe that the great improvements which had taken 
nlace during the last eighteen months in metallic filament lamps 
was going to rest by themselves. There were great possibilities 
of improving the thermo-dynamic efliciency of generating plant; 
the enormously increased use of the internal combustion ш 
during the last two or three years, and the spur that it had 
given to steam desizn, left us on the verge of great steps in 
advance. Those who would have to debate this question 15 or 
16 years hence would have to face antiquation costs just as they 
now had to be faced, and he did not see what was the use 
of begging that question either in Parliament or elsewhere. 
He did not believe that those who started with a gigantic scheme 
now, would in a few years, when they had got their scheme 
working, be in any better position than those who now had 
plant working. He did not believe in huge stations; he did not 
believe that the Lots Road, or “Lots of smoke Road ” station, 
as it was sometimes called, was absolutely perfection. He 
himself had seen private installations on the scale of a million 
units a year running for many years at lower figures than had 
been put forward by Mr. Snell. He would support Mr. Snell 
to the utmost in Tables I. and IL, which had been so much 
challenged. It was a well-known fact that there were plenty of 
travellers for modern manufacturing firms who could produce 
suction gas plant and modern steam plant, and put it down 
under guarantee for private firms at under a halfpenny per 
unit, which included all charges and 10 per cent. interest and 
depreciation. "These circumstances were what large power dis- 


tribution schemes had to contend with, and these were the - 


plants which they were so fond of pointing out that they wished 
to supersede. He was now sneaking from the point of view of 
a chairman of a lighting and power company. Не knew that 
these private plants were the enemv that had lain in the path 
for years. He knew of cases where suction gas plant had been 
nut down during the last year or two, and was working satis- 
factorily within a few vards of one of the largest power stations 
in the north of En^land. and this fact had been mentioned 
over and over arain in evidence in London, as one of the reasons 
why it was so difficult to get manufacturers to take power from 
outside sources in London. All those who wished to reduce the 
total cost of electric supply by increasing the demand for it. and 
filling up the blank spaces on their load diagrams. must take а 
leaf out of the book of those great cou mercial undertakings, the 
draperv houses. The members present all had wives ог 
daughters, or ought to have, and they all knew the fertile subject 
of remnant sales. Bv his remnant sales the draner succeeded in 
disposing of his remnants, and this enabled him to sell to the 
nublic the rest of his goods at a lower price than he would 
he able to do «therwise. Electric supply envineers had their 
remnants, namelv, enerev for power supplv. and thev sold it at 
a penny. Mr. Snell had put down his (Col. Crompton’s) com- 
pany at a figure which was most. complimentarv, namelv, a little 
above that which Mr. Snell said it ought to have sold at: hut 
Mr. Snell had. made a mistake there, because they sold it at a 
penny like evervbodv else. But thev did not sell it to make 
monev, but in order that a plant already existing micht, under 
existing conditions, vield a better return. There was something 
else: there was a fetish or a sunerstition that prices must never 
be raised once they had been lowered. But whv should that be 


true to electrical energy, when it was not true to coals, bread, or 
any other lite necessity? Why should not electrical engineers 
vary their prices according to conditions’ 1f conditions were 
extremely 1avourable, if a certain number of manutacturers 
settling down in a town increased the cutput, why should they 
not then give everybody the benefit of it, and stili maintain the 
dividend, or reduce the burden of rates as the case might be? 
On the other hand, if these good conditions disappeared, if the 
collieries increased prices, or the prices of labour rose; if the 
neighbourhood became more thinly populated and works inigrated 
into the country on account of rates or other causes, why should 
they not then increase their prices? Electrical enginéers had 
allowed themselves to be driven by a sort of popular clamour. 
lhe newspapers in London had led people to believe that they 
had an inalienable right to electricity at a farthing per unit, but 
the public had nothing of the kind. Electrical supply at the 
present prices had been an inestimable boon to the public, and 
they were extremely lucky to get it at present prices. The 
shareholders often had a poor return for their money, in spite 
of the fact that the electrical engineer had’ done yeoman service; 
better in this country and in London than in any town or 
country in the world. He had studied this question for twenty 
years; he had been everywhere, and had seen all the huge 
stations in Ainerica. He had :een what Americanised stations 
could do here, and he had seen the best stations on the Con- 
tinent. But we had nothing to learn from them, and we had 
never had anything to learn from them. We held the record 
in England for the coal bill, and we ought to keep it as certainly 
as we had the record of the Mauretania. Не was heartily with 
Mr. 5nell, whose Paper was a very valuable contribution to the 
Institution proceedings. It would be a work of reference which 
he himself would dip into from time to time. He wished 
heartily to support his figures as to the small cost of modern 
private plants. He could assure them that all the improvements 
that had taken place of late years had been to the advantage 


of the small plant, and not so much to the advantage of big 


plant, and he felt confident that the overwhelming superiority 
of the 5,000 kw. turbine plant was no longer to be maintained. 
The same results had already been obtained by smaller plant, 
and it was quite clear that the private manufacturer could have 
figures put before him which would make him hesitate to go on 
to the public mains unless he could have figures quoted him very 
much lower than had been considered possible hitherto, and 
which had been rendered necessary by the great cost of trans- 
mission. 

Mr. J. Е. С. SNELL said that after such a prolonged dis- 


' cussion, it would be quite росе for him to reply fully. in 


the shart time available, to all the points raised by the various 
speakers. He wanted first to make a correction. The New- 
castle Power Co. had asked him to point out that in his Table 
XII. he gave the figures for 1907; these really were for the 
year ending December ólst, 1906. In order to avoid any sug- 
gestion that the Paper was in any way an advertisement for 
himself, he wished to point out that it was begun to be written 
last year, and he had at present absolutely no connection with 
any of the present power Bills. It would, therefore, be seen 
that that part of the Paper which referred to London, was 
entirely the free criticism of a free lance. With regard to 
Tables I. and II., he should be sorry if his Paper gave the 
impression that the figures were such that all manufacturers 
could obtain from their local plant. Не had been most careful 
to show that, in some cases, wages, and a proportion of the 
general establishment charges, were not included. Certain ot 
the costs were omitted because they could not be obtained, ana 
he had shown in the results of plants at various works, in 
many cases from figures taken by himself or his assistants, 
that higher results were obtained than were shown in Tables 
I. and 1I. In these, however, all the costs were included, i.e.. 
actual capital charges, and some proportion of the general estab- 
lishment charges. The figure, Ó'71d. referred to, was taken 
from a very well-known engine works, and he knew it was 
oerfectly correct, and it was higher than the figures in Table 
I., because it included a proportion, and very, properly so. 
of the general establishment charges, and а proportion of the 
rating of the whole works. He would be sorry if the Paper 
had the effect of frightening capitalists—they appeared to be 
frightened enough already—but he did think it was advisable 
when considering the question like this, to face the truth, what- 
ever the truth might be. Mr. Taylor had covered a number 
of Pone and it would be unwise of him to attempt to reply 
to his supplementary remarks unti] he wrote the reply for the 
Journal. Mr. Taylor, however, stated that the Paper only dealt 
with large power users. There he was quite mistaken, because 
the tables quoted in the first parts of the Paper not only in- 
cluded direct supply to a certain proportion of large users, but 
also included the actual distributing charges to a number of 
small users, and the distributing cost—he was speaking from 
memory—of £30 per kilowatt were taken for the local distribu- 
tion to smaller users. He had already explained that Figure 1 
was corrected for diversity factor; in fact, if Mr. Tavlor 
carefully read the Paper he would see that this was stated. 
Mr. Taylor had also referred to storage in sub-stations, but 
he was sorry to say that the cost of storage batteries had not 
been sufficiently reduced to enable them to be used to the extent 
which he personally would like to see them used. He had said 
in the Paper that £12 per kilowatt was applicable to large 
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stations, to the order of 20,000 kilowatts and upwards. ‘Lhey 
had heard that evening from Mr. Sparks that for plants ot 
5,020 kilowatts only he had built stations at from £11 to Llo, 
and he was quite sure, in spite of what many critics had said, 
that stations of from 10,000 kilowatts upwards, could be in- 
stalled for something of the order of from £12 to £14. Mr. 
Seabrook had referred to the Newcastle cost of £35, and com- 
ared it with £12, which was the estimate given in the Paper. 
but Mr. Seabrook must surely remember that the Newcastle figure 
included the old Pandon Dene station, and also included a 
further pioneer station of the power company. 16 was not the 
real cost of what the newer station of the power company would 
represent to-day. As to his estimate for sub-stations being too 
high, and that they should be reduced to one-half, all he could 
say was that this figure was based on practical work, and 
where no money was wasted. Moreover, the figures were con- 
firmed by Mr. Rider from actual practice, and had been con- 
firmed in the Glasgow discussion by Mr. Lackie and Mr. 
Robertson. Mr. Seabrook did not agree with centralisation 
for London, and had said that centralisation would be more 
applicable to the provinces. With this he could not at all 
agree, because in the provinces land was much cheaper than 
in London, and many other items were cheaper. Mr. Seabrook, 
in passing, had compared Tables VIII. and I., but he should 
not have done this, he should have compared Table IX. "Table 
VIII. represented the actual cost of production from the 
works. Mr. Seabrook and others made a mistake if they thought 
they could lose a large number of their electric lighting units 
with impunity. The lighting units must always be a higher 
order of cost than the power units, because the much criticised 
diversity factor was a dominating factor in the division of 
costs between the power and lighting. By diversity factor he 
meant the sum of the maxima of different users from any 
station, and its ratio to the maximum demand at the station 
itself. This, he took, was the true diversity factor, and they 
would always find—at least he had always found—that the 
diversity factor of power users was much higher than that 
of lighting consumers. Naturally people all wanted their light- 
ing nearly at the same time, and lighting consumers would have 
a diversity factor of one, were it not for the fact that they 
had theatres a little later in the evening, and that the resi- 
dential and shop maxima were not simultaneous. In the case 
of *underland, the diversity amongst the smaller works supplied 
from the actual lighting mains amounted to 2:4; he had taken 
l66d. as the average diversity factor for industrial purposes. 
Personallv, he believed this factor was too low, and he would 
be very glad indeed to find that it was, because it had such an 
effect upon the actual cost of production for power purposes. 


Some members who had desired to speak were unable to do 
зо owing to lack of time, and others were not able to be 
present. We append a resumé of some of the communications 
that have already been sent in :— 


Alderman СЕОВСЕ Prakrson (Chairman of the Bristol Elec- 
tricity Committee) feared that it would be many years before 
small towns would be able to command the services of large 
power companies in their immediate vicinity. Assuming, how- 
ever, a power company to be in existence, and the charges to 
be as shadowed forth by Mr. Snell, he thought it wouid be 
an advantage to the small towns to accept the services of such 
companies rather than generate for themselves. But he thought 
that a power company was never likely to be of great service 
to the larger municipalities, nor did he think it possible that a 
power company could exist except in the midst of a thickly 
populated district. He was inclined to agree with Mr. Snell 
that the estimated distance over which power companies could 
economically supply had been somewhat overstated. The 
Bristol Corporation were arranging to supply eight miles from 
their station, but he would think twice before agreeing to 
тро double that distance however high the voltage might 

xed. 

Mr. W. C. P. Tapper (Chief Electrical Engineer, Stepney 
Borough Council) described the figures in Table VII. not only 
as incorrect, but as utterly meaningless, owing to the absence 
of any reference to the load factor and diversity factor assumed 
by the author in their calculation. They should have been given 
as so much per kw. per annum, and so much per unit, as this 
took full account of the load factor. The charges for Stepney 
would have been correctly stated as £4 per kw. per annum, plus 
O'5d. per unit, with a maximum charge of 1d. By both reckon- 
ing the cost and charging the consumer on this basis, there could 
be a profit on both items, and thus there is no risk of the con- 
sumer obtaining his supply below cost price. At Stepney for a 
particular year, the total cost of production was 82:7 per kw. 
per annum. plus 0-495d. per unit. and the charge to the con- 
sumer of £4 and 0:54. was therefore a safe one. 

Mr. A. W. HFavisinr wrote of “those wonderful factors, the 
power factor, the lcad factor, the diversity factor, the intensity 
factor, the determinate factor, and the malefactor,’’ which, he 
savs. are described abroad as the outcome of the British savages' 
desire for a formula for every problem in life. Admitting that 
a number of uneconomical svstems over small areas used for 
special, not general, apnlication, was undesirable, he opposed 
on general public grounds, permission being given to any amal- 


gamation scheme of existing undertakings. He would suggest as 
the best scheine the dividing up ot existing undertakings into such 
groups as would secure cheap production and distribution, and 
leaving each group under one management. ‘Then at stated 
intervals of five, seven, or ten years a balance sheet should be 
drawn up by an independent body of experts, comparing the 
results of that period. Should such an examination show marked 
advantages in the working the administration of one group as 
compared with another, it would become the duty of the less 
successiul groups to tall into line, and gradually bring their 
systems up to a higher standard of ethciency. Provision, he 
thought, should also be made fur an emergency service, by means 
of a ring main all round London, by which one group could 
assisb another group when in need. 

Mr. А. Я. Saaw (Chief Electrical Engineer, Ilford Corporation) 
did not think it fair to comnare the cost of power in the New- 
castle and Sunderland district with the cost of power even from 
a large bulk station like that proposed to be erected in London, 
as the costs of the latter were bound to be higher. He thought 
he was right in stating that the large majority of the possible 
4C0,070 h.p. in London was made up of a large number of com- 
paratively small consumers instead of a comparatively small 
number of very large consumers, as on Tyneside. He thought 
also, that the costs of the Lots Road station had not been 
altogether as low as were anticipated. He also made the same 
point as we did in our editorial comment last week, viz., that if 
the charges in Table VII, referred to as being ''correct," had 
been charged in the first instance, they would still be incorrect 
as the load upon which they are based would not have been 
obtained at this price; and bv the same method of calculating it 
would have been necessary to fix the price at the highest charge 
possible, in which case no power load at all would have been 
obtained. Mr. Shaw’s letter continued: It is also incorrect to 
compare these charges with the ‘‘probable”’ charge from a power 
supply company. The former nie res include all distribution 
losses and establishment losses, and the average consumer is 
only a small one whereas the latter is the estimated average 
charge of the L.C.C. for a 20 per cent. load factor for a bulk 
supply. Mr. Snell recommends that transmission systems should 
be so arranged that works requiring over 100 kw. should be 
supplied from their own static sub-stations. When I raised this 
voint with the officials of the L.C.C. in regard to their power 
Bill. I was informed that they would not be prepared to supply 
a local authority in bulk at more points than one in any district 
until such sub-stations had a load of between 2,000 and 3,000 
kw. Referring next to capital expenditure, Mr. Shaw said that 
at Ilford, the cost was now about £46 per kw., and with the 
further extensions now in hand it would shortly be reduced to 
about £58 per kw., about 50 per cent. of which is expenditure 
on mains. He believed that the solution of this matter was not 
a large bulk supply company, but a scheme of linking up various 
stations, whether companies’ or local authorities’. The larger and 
more economical stations could then be extended as required, 
supplving current at low ratio to the smaller stations, which 
would onlv be run on the peak load. All who were concerned 
should do their utmost to press the Board of Trade to push 
forward with their Electricity Supply Bill in the coming 
session. 

Mr. G. Н. Coria« (Chief Electrical Engineer. Hamvstead 
Porough Council) said it would not be fair to those who have 
borne the burden and heat of the day, and who had buildings 
and land capable of considerable extensions, if they were to be 
prevented from extending their plant. Nor would it be fair 
that promotors of new companies should be exempt from the 
County Council Building Acts while the local authorities were 
still to remain under them. In another scheme it had been asked 
that their bulk supply mains should be exempt from local rates 
and taxes. One company made a great show in advertising 
their price for power at 0 22d. per unit, which, said Mr. Cottam, 
when it “сате to be looked into at our load factor, meant for 
converted energy at our switchboard one penny per unit, we 
having to supply, house, and maintain the converting machinery ; 
and it was they who asked exemption from rates for their 
mains!" Mr. Cottam then referred to the ill-success of some of 
the power companies, mentioning particularly the Midland and 
South Wales companies. Within the last week he had been told 
that the Durham Collieries Electric Power Co. were selling at 
3а. per unit, yet their total costs were 24d. Referring next to 
the Lots Road station of the Underground Railways Co. of London 
he said that it is rumoured that the cost per unit of their energy 
for power in Hamvstead is greater than the local anthority 
charges them for lighting their station. He was also told that 
the Neasden power station of the Metropolitan Railway could 
easily beat Lots Road. In conclusion, he contended that the 
power s'hemes which had been put before Parliament in recent 
vears had dene considerable injurv to the industry in general, 
making it difficult to obtain monev for extensions, and prevent. 
ing would-be consumers from coming on, because they thought 
that by waiting they would obtain energy so much cheaper. . 

Mr. Е. В. Woopuorsr (Engineer and Manager, Yorkshire 
Electric Power Co.) thought that Mr. Snell had eeneralised too 
freely in making his comparisons, but on the broad principle 
that the smaller and older stations cannot supply large power 
users at competitive prices, he was in full agreement with him. 
With тетагд to Mr. Snell’s estimates, Mr. Woodhouse wrote : 
Tn Section 1 a large undertaking’s supply may he divided into 


188 


ELECTRICAL ENGINEERING 


JAN. 23, 1908. 


two classes, (1) Bulk supply, i.e., for redistribution, for lighting 
and small power users; (4) supply to power users direct. “Lhe 
first class of customeis must have electricity, and the competitive 
prices at which power may be bought are easily determined. ln 
the second class, however, the problem for the power user to 
decide divides itself into two parts, the first whether electrical 
energy is preferable to mechanical transmission tor his works ; 
the second, which depends on the answer to the first, what is the 
competitive price? dt is obvious that if mechanical transmission 
is prelerable the supply would be utilised in опе motor, 
but that if the reverse is the case then a number of motors would 
be used— that is to say. the competitive price would be higher. 
An analysis of the average costs of Table IL. shows Mr. Snell's 
estimate as equivalent to a charge of about £3 6s. per kilowatt 
per annum, and 05d. per unit. It should be remembered that 
by far the greatest part of a power supply will be to consumers 
having load factors between 10 per cent. and 30 per cent. Be- 
tween these limits the figures seem fair ones, but they cannot 
be considered as anything but a first approximation, One power 
user with a 25 per cent. load factor may require to run his 
plant day and night continuously; another may only require to 
run for definite hours daily, and will shut down completely the 
rest of the time; their costs may, therefore, differ considerably. 
heterring to the next part of the Paper, Mr. Woodhouse thought 
that the comparison of the pumping costs on a graving deck and 
pontoon were made on a false basis, that of a ship tonnage. 
It is obvious that in the dock a large ship will, in proportion to 
its draught, d/splice a larger quantity of water from a full dock 
than will a small one. and therefore leave less to be pumped. 
The comparison shculd be made on the basis of pump horse-power 
hours. He adds that the price given for the public supply 
would be an absurdly low one if capital charges were considered. 
The load factor of the pontoon pumps would in practice not 
exceed 1 per cent. per annum, but with this lead factor it was 
not surprising that clashing with the peak rarely occurred. The 
average water horse-power in the electrical case was 168, in the 
gas €6, equivalent to, say, 160 ih.p. How did two 40 h.p. 
engines do this’ If there is an error here, then the capital 
charge would be considerably increased. Coming next {о paper 
mills, Mr. Woodhouse says: Апу calculations based on h.».- 
hours of steam plant must be looked on with suspicion. I 
cannot accept Mr. Snell’s ratio of costs per unit and per h.p.- 
hour. The ratio of kw. to e.h.p. is 1°41: 1:05, whereas Mr. 
Snell assumes the ratio as 1°41:1, or the generator has an 
efficiency of 105 per cent. He could not agree with Mr. Snell's 
statement that a cable and distributing system sufficient for a 
large power scheme can be laid down at a cost per kw. equal to 
that of the generating statin, but as I had endeavoured to 
show in mv recent paper. the advantages of centralisation would 
allow a considerably creater proportion of the total costs to be 
exnended outside the station. . 

Mr. L. Н. Нончркнх (Manager, Westirinster Electric Supply 


Corporation, Ltd.) said that not a single one of the big power 
schemes had vet proved itself a financial success, and he hoped 
that this would be the last year in which it will be proposed 
to introduce into London such а peculiarly unsuitable method 
of supply. We must look tor sate progress on evolutionary, 
not on revolutionary, lines. Turning next to the details in the 
Paper, he pointed out, as an example of the importance oi 
diversity factor. the case of lifts. Individually, these have a 
very bad load factor, but give collectively a very good load 
factor to the supply station. Under апу scale of charging 
which involves а high rate per kw., and a low rate per unit, 
the cost of working lifts electrically would be prohibitive. and 
he believed that in London a flat rate was the correct system 
ot charging tor power, and not the scale suggested by power 
companies. These scales might suit the scattered districts for 
Which power companies are the only possible system of supply, 
but they seemed, said Mr. Hordern, to be as unsuited to a 
closely-populated district as are power companies themselves. 
Mr. Hordern, whose letter is highly critical throughout, revurns 
to the general question in. concluding, as follows :—'* In con- 
clusion, we are advised that by hook or by crook a large power 
Station must be erected, but thai it is essential it should not 
prejudice present capital: the omelette must be made without 
even cracking an eggshell. Even. suppose this impossible feat 
achieved, we are noc told why we should go to the new station 
for our supply. We are resvonsible for maintaining a supply 
each in a certain area; that we are purchasing our supply 
from another company at a fractionally lower rate than we 
could make it ourselves would not divest us of responsibility 
for failure. Who again is going to place the success or failure 
of their undertaking in the hands of another company, which, 
on its own showing, would have to cut everything very fine 
to make a profit, and whose plant or mains might consequently 
break down sufficiently trequentiv to interfere with business? 
Is it the apparently solid foundation provided by our London 
fogs which induces our visitors to build so many castles in 
the air? The generation and supply of electricity must be 
in the same hands if a company is to control its own destiny, 
and to achieve the besi results the whole of the supply in 
any district. should be given from one source. Small areas 
where this is the case are in a better position than large 
areas where veneration and supply are separated, or where 
power and light are supplied by two different concerns. А 
power company operating at Westminster could not supply the 
“large consumers cheaper than my company, and it could not 
supply the small consumers at all, while if it were merely 
supplying current in bulk we should require to be able to 
prevent 16 economising at the expense of reliability. 

Letters have also been received from Mr. J. Н. Bowden 
(Poplar Borough Council) and Mr. W. B. Esson, but we are 
compelled to hold them over, together with the report of the 
discussion at Glasgow, until next week. 
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А Null Method of Measuring Tonisation.—The rate of leak 
methed customarily used in the measurement of the ionisation 
produced in а gas by апу agent has many disadvantages. For 
example, if the agent be a rapidly transforming radioactive 
substance the time taken to make a reading of а sensitive 
electrometer is much too great and the movements of the 
needle are much too sluggish to allow of accurate study of the 
rate of decay of activity. [n the December PAilosophtcal 
Magazine J. S. Allen explains a method of measuring wherein 
the task ot the experimenter consists in keeping the electro- 
meter needle at rest and in reading divisions on a ruler. It is 
in principle similar to a method, which was not a zero method, 
used by Bronson. Two ionisation chambers аге provided. 
One consists of two parallel horizontal metal plates, on the 
lower of which the radioactive matter under test is spread. 
‘The other ionisation chamber is similar, but differs in that its 
lower member is a shallow brass box, covered with a lid 
that can be slid horizontally along the line of a diameter of 
the box. The floor of the box is covered with а uniform 
laver of uranium oxide, and by sliding the lid it is possible 
to vary at апу desired. rate the conductivity of the gas in the 
ionisation chamber. The lower plates of the two chambers 
are connected respectively to the end terminals of a battery of 
cells, whose middle point is earthed : the upper plates are con- 
nected to the same pair of quadrants of an electrometer, whose 
other pair is earthed. If at every moment the current. from 
the positive end of the battery through the gas ionised by the 
test substance is balanced by the current allowed to flow 
threugh the uranium chamber from the necative end of the 
battery, then the electrometer needle will remain at zero. 
With a substance whose activity is varving the lid of the 
box must be moved continuously to maintain the balance, and 
the readings to be taken pre those of the time and of the 
position of the lid on an arbitrary scale. "This scale must, of 


course, be calibrated by the rate of loss method. The calibra- 
tion curve for a circular box shows that the ionisation increases 
very rapidly at first as the lid 18 opened and then more slowly. 


Continental 


Flames as lectifers, -A. Cathiard points out in the Comptes 
Rendus dor January 6th that a flame in which no solid con- 
ductor 15 suspended may be utilised for rectifying alternating 
currents. It is only necessary to use one electrode having a 
much smaller area. than the other. The current then passes 
only from the larger to the smaller electrode. He uses by pre- 
ference graphite electrodes in a coal-gas flame, the smaller 
electrode being a pointed pencil 5 mun. in diameter. From 
2.000 to 10,000 alternating volts are applied at icrty periods 
per second. The distance between the electrodes may vary 
from 5 nun. to 10 cm. without altering the phenomenon, and 
the electrodes may be at different levels. The continuous cur- 
rent obtained is feeble, never surpassing 30 milliamperes. But 
it produces. distinct electrodeposition in a voltameter. When 
the current is made stronger, it becomes alternating. There 
is a bright arc within the flame, and a transport of solid 
carbon. Even when the current is continuous a  feebly 
luminous arc is seen, whose end moves rapidly about on the 
larger electrode. When the voltage is reduced, the current 
also decreases, and finally the rectification is reversed, giving 
rise to  Hanckel's phenomenon. The author has not yet 
obtained cscillograph curves from the flame current. 

Positive Rays.—-Vhe Doppler effect in canal rays turns out 
a most valuable and suggestive phenomenon with regard to the 
mechanism of radiation, Its discoverer, J. Stark, makes some 
interesting deductions from it in the Physikalische Zeitschrift 
for December 1&th. The displaced canal тау spectra are 
emitted by positively charged atoms. This is generally agreed. 
But the author, in spite of Wien's objections, also maintains 
that they are not emitted below a certain minimum speed. 
That is why there is a gap between the undisplaced line and 
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the displaced fluting. The displaced series spectra are only 
emitted when a positive atom impinges upon a neutral atom. 
The impact must be in resonance with the natural period of 
the radiating electron. Radiant energy is then liberated at 
the expense of the perfect elasticity of the impact. The 
necessary speed is greater in diatomic than in monatomic gases. 
The author answers the question: Why is no light produced 
by the impact of the a-particles of radium? The reason is 
that they are too swift. They traverse an atom in 10-'' sec., 
which gives а wave-length 100 times too small to Ъе dis- 
cernible. Besides the displaced radiation, there is also a 
stationary radiation, due to the impact of electrons on positive 
atoms, and the ordinary thermal radiation, which produces a 
symmetrical broadening of the spectrum lines. 

Artificial Emeralds.—F. Bordas has already shown that the 
colouring of corundum and aluminides generally by radium is 
not a chemical process, since it is unaffected by immersing in 
liquid nitrogen. It is certainly not an oxidation. In the 
Comptes Hendus for January 6th the same author studies the 
effect of prolonged heating upon sapphires and topazes coloured 
by radium. Temporary heating has no effect, but if the 
crystals are floated for three hours on a molten alloy of lead 
and tin and covered with asbestos tissue they begin to 
lose their colour, and after four hours they return to the state 
they were in before they were exposed to radium. Prolonged 
heating to several hundred degrees C., therefore, reverses the 
colouring action of radium. ‘This observation enables us to 
control the tinting process with great nicety. The author be- 
lieves that all Oriental emeralds were originally blue sap- 
phires, which acquired their green colour by the admixture of 
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yellow due to radium. Emeralds may be produced artificially 
fiom sapphires in this manner. But the resulting tint is not 
always ot the right shade, and can be improved by heating. 
The a-rays are inactive in the colouring process, since they are 
intercepted by glass. The author proves that the В or cathode 
rays are equally inactive, and donde that the y-rays (x-ruys) 
of radium produce the colouring. 

Magnetism and Specine Heat. — Pierre Weiss has discovered 
an interesting relation. between magnetic intensity and specific 
heat. He points out, in the Comptes Rendus for December 
30th, that the discontinuity observed in {һе magnetisation of 
iron, nickel, and magnetite at certain high temperatures is 
exactly paralleled by similar discontinuties in the specific heat. 
and gives a qualitative and quantitative explanation of this 
fact. When a substance is magnetised, it possesses a certain 
internal volume energy of magnetisation, expressible as to 
product of the “molecular field" and the intensity of mag- 
netisation, It equals, in fact, 3H,,1 ergs per ce., or gut’, 
where Hmn is the molecular ficld, I the intensity of magnetisa- 
tion, and n a constant. Now I decreases on heating, and makes 
a sudden drop at the temperature at which demagnetisation 
sets in. "There is, therefore, a supply of internal magnetic 
energy which becomes free, and reduces the specific heat. This 
ST; d where J is the 
mechanical equivalent of heat. It can be calculated from the 
curves of susceptibilitv, апа comes out equal to the drop in 
the specific heit, as the author proves fron the data supplied 
by Curie and Pionchon respectively. The energies and tem- 
peratures agree within about 10 per cent. 


energy of demagnetisation equals 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


Is Friday evening's lecture at the Royal Institution was 
given by Professor T. E. Thorpe, F.R.S., upon “The 
Centenary of Davy's Discovery of the Metals of the Alkalis.' 
The lecturer commenced with an interesting historical introduc- 
tion, in which he referred to the foundation of the Royal Insti- 
tuticn in 1799. The Institute was founded with the intention 
of ameliorating the conditicn of the working classes and for 
the material benefit of mankind. However, although founded 
to help those who could not help themselves, in the first vears 
of its existence it was in anything but a flourishing condition, 
and nearly came to a premature end from want of sustenance. 
But the appointment of an ungainly youth “with a small brown 
head " in 1801 resulted in an astonishing revival, and hence- 
forth the Institution was destined to take a leading part in 
the scientific achievements of the country. It is interesting to 
rete., as we have before pointed out, that Davy's first lecture 
dealt with galvanism, the galvanic pile of volta having only been 
discovered in the previous vear. Davy was evidently. fascinated 
by the electrical phenomena, but although he showed 
that the reason for Nicholson and Carlisle, when they 
electrolysed water, obtaining acid at the positive pole 
and alkali at the negative pole, was due to impurities, 
and although he enunciated his electric theory of 
chemical comibination, he had had little time to work at the 
Subject he had at heart. The first actual account of his dis- 
covery of the alkali metals 18 to be found in his laboratory note 
book, and is dated October 19th, 1807; а copy of this page was 
thrown on to the screen. The lec turer then gave in considerable 
detail the account of the discovery by lavish quotations from the 
original Paper of Davy. Finally a short account of the present- 
day vrocess for manufacturing sodium from fused sodium 
hydroxide was given. Dr. Thorpe said that perhaps Davv's 
greatest discovery was his discovery of Faradav. Davy dis- 
covered the method of obtaining the alkali metals by electro- 
lysis, but it is owing to Faraday’s electrical discoveries that at 
last it has been. found possible to manufacture sodium on an 
industrial scale by electrolysis. In 1890 the price of sodium was 
8s. per lb.: to-day it is 8d. The present annual output is 
estimated at about 5,000 tons. The lecture was illustrated by a 
number of interesting photoeraphie slides showing the works of 
the Castner Kellner Co. at Weston Point and at Walls End. 

We learn that on January "th the furnace house of the 
Netodden Works in. Norway, where nitrates are manufactured 
fiom atmosnheric nitrogen, was burnt down. The fire broke 
out at 5 o'clock in the morning in the electrical portion of the 
works, probably from a short-circuit. The fire brigade managed 
to save the buildings which were in the neighbourhood of the 
furnace house. and it is therefore hoped that it will not be 
long before the works can be restarted. The damage is cesti- 
mated at 150.000 kronen (about £8,250). It is interesting to 
note that. owing to the great success of the process, the cavital 
of the comnany stands at a considerably enhanced value. 

In the Zeitechrift für Llektrochemie of January 17th, Pernh. 
Neumann writes upon electrometallurgy in aqueous solution. He 
commences with a study of the work done during the last half- 
year upon the electrolytic refining of copper. Incidentally it is 
mentioned that, in 1906, 368.137 tons of conper were electro- 
lvticallv refined, and for the first eight months of 1907, 241.700 
tons (the numbers probably refer to short tons of 2,000 lb. each). 


In America, 857 per cent. of the copper produced is refined by 
electrolysis. 

In France, the Société de Cuivre in Eguilles have a refinery 
in which two tons per day of refined copper are produced. The 
manufactory in Givet produces seven tons, and the Elmore 
Works at Dives turn out 12 tons per day. In Australia, the 
Electrolytic Refining and Smelting Со, has been formed, with a 

‘apital of £159.C00, to refine imported copper and also copper 
produced in Australia, 

Interesting information as to the loss owing to the cathodes 
dissolving in the electrolyte is given. The solubility may vary 
from 02 to 1 per cent. This may in part be due to excess of 
iron salts being produced in the electrolyte as the anodes pass 
into solution. Owing to the circulation of the electrolyte, and 
also to electrolytic action, the ferrous iron becomes converted 
into the ferrie condition, and the ferric sulphate then reacts 
with the deposited copper thus :—- 


(u+Fe,(SO,),=CusO,+2Fes0,. 


By careful insulation the loss of current through leakage may 
not be more than 1 per cent, but at least 5 per cent. is lost 
through shorts between the electrodes. The current etliciency 
15 given as between 90 and 95 per cent. 

The process of Cowper-Coles for obtaining seamless tubes by 
rapid rotation of the cathode, and that of Elmore, in which 
a burnisher is employed, are "well known, also the method of 
Harrison, in which the electrolyte is injected against the 
cathode. All these processes aim at working with high current 
densities and obtaining a smooth and tough deposit. "According 
to the German patent 175,470, the same results can be obtained 
by using a moderate speed of rotation and having a fine in- 
soluble powder, such as kiesel;ur, in the electrolyte. (£0 kg. per 
10) litres) (ELECTRICAL ENGINEERING, Vol. I., p. 1015). 

One of the most difticult problems vet to be solved is the 
treatment of copper ores in such a manner that the copper may 
be divectly obtained pure without it being in the first place 
necessary to smelt it. L. Anderson (Americ an patent 862,871) 
suggests treating the ore directly with hydrofluosilicic acid and 
then electrolysing the copper iluosilicate so obtained. R. Lamp 
(American patent) hopes {о solve the problem by treating the 
avushed ore in revolving drums with sulphurous acid, and L. 
Juman (German patent) treats the roasted ore with a solution 
of ammonium sulphate, ammonium sulphite, and ammonia. 
After driving off the excess of ammonia the mixture is treated 
with sulphurous acid, and the double salt, CusSO,, Cu,50, so 
obtained is dissolved im sulphuric acid and elec trolysed. "We 
аге afraid that none of the methods will turn out commercially 
successful, but it is as well to record them, because there is а 
wide field open for research їп this direction. 

In connection with the electrolyses of gold cyanide solutions, 
Douglas Lay finds that if the cyanide solution contains free 
alkali, that it is then only very. slightly decomposed by the 
electric current. For example, in one case where no alkali was 
added, 50 per cent. of the cyanide was decomposed, but in 
another case, where free alkali was added, only 0°05 per cent. of 
the cvamide was deconmosed. This, of course, is important, 
because if the decomposition is very slight the solution after 
the gold has been removed can again be used to leach out fresh 
quantities of tailings. 
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“ ELECTRICAL. ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and ıs Strictly Copyright.) 


Specifications Published Jan. 16th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


trom abroad. 
1906 Patents 


20,928, Tue British Тномѕох-Нооѕтом Со. (General Elec- 
tric Co. of Меш York). This specification relates to the control 
of alternating-current motors of the commutator type, and its 
object is to provide suitable means for braking such motors. 
This consists of impressing on the field a voltage ninety degrees 
out of phase with tne voltage of the supply. 1 his produces a cur- 
rent in the field in phase with or in opposition to the source of 
supply, so that the induced armature voltage may practically be in 
opposition to the source, thus ideal conditions for no load may be 
obtained. ‘The reactance of the armature circuit of the motor 
is very much greater than its resistance, so the current lags 
by a large angle behind the electro-motive force. The induced 
armature voltage must be varied in order to vary the braking 
eflect, but if the resultant voltage is to be maintained at all 
times ninety degrees out ot phase with the line voltage, the 
induced armature voltage must vary simultaneously in amount 
and phase, so that the line voltage, induced armature voltage, 
and resultant voltage will form a right angle triangle. The 
invention also supplies to the field of the motor a current of 
proper phase and magnitude to induce in the armature а 
voltage which with the voltage of the source, produces a voltage 
ninety degrees out of phase with the voltage of the source, and 
maintaining the phase of the resultant voltage fairly constant. 
Four claims, two figures. 

29,174, Н. Lerrxer. "This specification relates to improve- 
ments to electric motors, designed to be driven by a tluctuating 
source of direct. current supply, as obtained in traction circuits, 
and the object is to make a motor the speed of which will 
remain practically constant whatever the tluctuations of the volt- 
age may be. This is accomplished by making use of a constant 
or approximately equal E.M.F. in opposition, but inferior to 
the exciting voltage of the shunt field circuit of the motor. 
This E. M.F. may be obtained by a battery or dynamo, and by 
varying the opposing E.M.F., ''over-compensation," that is, 
running faster at low voltages, or any degree of under compen- 
sation can be arranged for. One claim, one figure. 

29,584, British THomson-Houston Co. (General Electric Co. 
of New York). This relates to circuit controlling devices 
which automatically open an electric circuit in case of over- 
load, and also to devices to prevent the closing of the switch 
when there is an overload on the circuit. The method em- 
ployed consists of two automatic circuit breakers connected to 
the circuit and having a common operating means, so that 
either may be closed and the circuit completed on closing the 
other. In case óf over-load upon the circuit, the circuit 
breaker which was first closed will be automatically tripped 
and open the circuit, &o that it is impossible to keep the circuit 
closed if the overload remains. Four claims, seven figures. 


1907 Patents 


795, W. D. Kirgovy & EvERsHED & ViGNoLEs. The specifica- 
tion relates to an automatic electric starting switch, consist- 
ing of an electro-magnet, having pole pieces adapted to co-act 
with an armature, movably arranged, relative to the poles, and 
also with a rotary Foucault brake device, adapted to be 
rotated by the armature, a series of contacts for resistances or 
other devices, and a movable contact arm is moved in opposi- 
tion to a mechanical restoring force by the armature over the 
resistance contacts when the electro-magnet is energised. Three 
claims, four figures. « 

5,908, THE SUNDERLAND Forcr & ENGINEERING Co., Lr., & 
W. Bram. This relates to electric cranes, winches, &c., fitted 
with hand or foot power brakes, and provides an improved inter- 
locking gear and controller returning means by suitable links 
connected at one end to the brake lever, and which engage at 
their other ends suitable guides, arranged at either side of the 
controller spindle, having projections which engage and dis- 
engage the controller lever. When the brake is іп the “об” 
position the links are in such a position that the projections 
are clear of the controller lever, and the latter can be operated 
in either direction, but when in the *‘ оп” position and the 
brake is operated the projections cause the controller lever to 
return to its normal position. Two claims, three figures. 

6154, Tur Bnrüisu Taomson-Houston (General Electric Co. 
of New York). This is a block signal system for electric rail- 
ways, in which the track rails are electrically continuous, and 
the signal circuits are supplied. with current from a supply of 
alternating current entirely separate from that supplying the 
power circuit, having the power circuits permanently closed. but 
the supply circuits for the signal currents to each block normally 


open. An approaching train has the means of controlling and 
closing the signal supply circuit of a block ahead of the train, so 
the signal may be cleared and held clear until the train enters 
the block. In this system inductive windings cross connect the 
rails at both ends of each block, and form with the rails a 
permanently closed. track circuit for each block. The con- 
nection between the circuits of adjacent blocks are adapted to 
form a return path tor the power current, and means are pro- 
vided by which a moving train produces an alternating current 
in a track circuit ahead of the train, and a siznal controlling 
device for each track circuit responsive to the alternating 
current when supplied to it. Four claims, one figure. 

8462, G. Marcosi & Marconi’s WIRELESS TELEGRAPH Co., 
Lip. In this invention, instead of using a spark or arc in the 
oscillating circuit of a wireless telegraph transmitter, the current 
is caused to discharge across a all gap at the periphery or 
near to it of a suitable. insulated. disc or sphere which is 
caused to revolve at a high speed between two fixed balls, very 
close to its periphery. These balls are placed in a circuit con- 
taining a condenser and an inductance of suitable values. Each 
nlate of the condenser is also connected to the poles of a con- 
tinuous-current machine producing a sufficiently high E.M.F. to 
cause the current to bridge the small air-gap between the disc 
and the balls. In the connections between the condenser and 
the C.C. generator, resistances of suitable value are placed. A 
conductive connection is made between the circuit containing 
inductance and condenser and the transmitting antenna, whose 
period of oscillation must be brought into resonance with the 
period of the oscillating circuit. The receivers should contain 
a responsive oscillation circuit with as little damping as pos- 
sible. Four claims, two figures. 


10,259, Le Tart (Hewitt). This specification relates to im- 
provements in wircless telegraphy apparatus, and particularly 
to a new form of radiating circuits. One of the purposes of this 
patent is to secure a field of force having primarily a direction, 
such that the direction and space distribution of the magnetic 
and electro-static lines of force with respect to the length of the 
gcnerating conductor, or radiator, and tend to lie in the radial 
planes passing through the axis of the radiator and the electro- 
static line: tend to lie in planes at right angles to the axis 
of the radiator. Апу suitable system of primary or exciting 
circuit is provided, with a radiating circuit comprising a series 
of two or more coils or solenoids having a common axis and 
disposed in a vertical direction. These can be connected in 
multiple. and so proportioned as to produce a resulting vertical 
straight line. <A sufficient number of coils are RD. so that 
the electro-magnetic and electro-static lines will be sufficiently 
distributed in space, insuring an efficient radiation. By connect- 
ing the coils in the same manner as in auto-converters, and each 
having a capacity. and inductance equal to one-quarter of a 
wave-length, and having one end earthed. they will maintain a 
more intense field and consequent effect. One claim, one figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

name n brackets indicate communicators of inventions from 
abroad. 

Summaries of the more important of these patents will appear in our 
next issue. 


1906 Patents 


British Tromson-Hovuston Co. (General Electric Co.). 
Electric motor control apparatus. 

Hamiyn. Automatic electrical circuit breakers of the 
loose handle type. 


1907 Patents 


British Тномѕох-Носѕтох Co. (General Electric Co.). 
Electric transmission systems. 

British Тномѕох-Нооѕтом Co. (General Electric Co.). 
Incandescent electric lamps. 

Pearce & Watton. Inclined carbon arc lamps. 


24,448, 
27,358, 


98, 
155, 
521, 


1,278, British Тномѕох-Носѕтох Co. (General Electric Co.). 
Operating mechanism for electric switches and other 
purposes. 

1,301, Crirr. Electrical ignition devices for internal-combus- 
tion engines. 

4,363, Внїтї<н 'Гномѕох- Носѕточ Со. (General Electric Co.). 


Processes of insulating electric conductors. 
PovLsreN. Signalling in wireless telegraphy. 
Bririsu Тномѕох-Носѕтох Со. & Dawson. 
members of dynamo-electric machines, 
Hommet.—Ignition devices for  internal-combustion 
engines. 


4.802, 
8,286, 


22, 634, 
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CONNOLLY BR** [> 


BLACKLEY, 


INSULATED 


WIRES 
CABLES 


Of all Descriptions. 


NON. 
INFLAMMABLE. 


TENDERS INVITED. 
EDINBURGH CORPORATION. 


HE LORD PROVOST, MAGISTRATES, AND 
COUNCIL invite Tenders for the following work at 
M'Donald Road Electricity Supply Station. 
EXTENSION SWITCHBOARD PANEL. 

The Specification, Form of Tender, General Conditions, and 
Drawings can be obtained from the undersigned on and after 
Monday, 27th January, on payment of a deposit of £2 2x., which 
will be refunded on receipt of a bona fide tender, and on the 
return of the Specification, General Conditions, and Drawings. 

The, Specification, General Conditions, and Drawings can be 
seen at, but not obtained from, the office of Sir A. B. W. Kennedy, 
17 Victoria Street, London, S.W. 

Tenders, on the prescribed form, and enclosed in sealed envelopes 
endorsed on the outside with the Title of the Specification, must 
be sent to the Town Clerk, City Chambers, Edinburgh, not later 
than Monday, 10th February, 1908. 

The Council do not bind themselves to accept the lowest or 


any offer. 
FRANK A. NEWINGTON, 


Engineer, 


Electricity Supply Station, 
Dewar Place, Edinburgh, 
ОМА January, 1908. 


TRADE MARK. 


'PEAR DROP" BRAND, "MANCHESTER. 


SOLE MAKERS 


F 


BLACKLEY 
TAPE. 


WANTED. 


INDIA-RUBBER 
SOLUTION. 


M 


GLOVER'S ALMANAC. 


[VHE Editor will bə pleased to receive original, humorous, or 
instructive Anecdotes, Experiences, Verses, Photoyraphs, or 
Sketches of interest to electrical men. 
Literary matter not to exceed 230 words. 
Illustrations to be published 4" wide х 3" deep. 
Minimum remuneration: Half-a-guinea. 
Higher rates for special items, 
Payment on acceptance. 


Matter accepted will be reproduced in the 1908-9 Almanac, 
which will be issued to customers and friends in June. 


alddress before February 14th, 
EDITOR, ALMANAC, GLOVER’S CABLE WORKS, 
TRAFFORD PARK, MANCHESTER. 


(тай Advertixements are continned on page vii.) 
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Binding Covers for Volumes І. and Il. of * ELECTRICAL ENGINEERING” (January-- June . 
and July — December, 1907) can be supplied in strong dark red Art Linen, with strengthened | 


back and corners. 


Price 2s. each; post free 2s. Ad. 


Readers can have their volumes bound by their own booksellers or may send their numbers 


with Index, to us Carriage Paid, with the reader's nzme and address. 


The volumes will then 


be bound and returned to any addr:ss in the United Kingdom, Carriage Paid, for 4s. 6d. 
Missing Copies supplied at 6d. each. Remittances should be sent under separate cover. | 


Vol. 1. or Vol. Il., bound complete, will Бе sent to any ‘address within the United Kingdom for 
the price of 17s. 6d. post free ‘Colonies or Abroad, 18s. 6d., post free; ; the two Volumes for 
51 10s. 6d. (Colonies or Abroad for £I 12s. 6d... 


Orders with remittances should be sent direct to 


THE KILOWATT PUBLISHING Co,, LTD 
203-206, Temple Chambers 


LONDON, E.C. 
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ELECTRIC LAMPS 


NOTED FOR:— | 
ROBERTSON | 
British-Made Long Life. ^ Brilliant Light. 
Throughout. = Low Current Consumption. 


Advertising Literature and Novelty Cards 
supplied with Customer’s Name and Address. 


CATALOGUE жүс ыы 


a ныс "The General Electric Co., Ltd., ? 
imi 


1209. January No. о!“ “бепега!” 


F 1218. Fittings and Glassware | Head Office: ТЇ QUEEN VICTORIA ST., Е.С. 


for “ Osram "' y ps Komam Branches: BIRMINGHAM, MANCHESTER, NEWCASTLE, 
Е 1227. “ Flamgold” Arc Lamps. ~ | GLASGOW, DUBLIN, BELFAST, CARDIFF, 8c., &c. 


nme HORSFALL"--— — 
DESTRUCTORS 


BRUSSELS, BROMLEY, BRADFORD, ACCRINGTON, PAISLEY,: SWANSEA, FULHAM, 
WESTMINSTER, BLACKPOOL, SOUTHPORT, and over 100 other Cities and Towns. 


PATENT MELTING OF METALS PYROMETERS. 


CLINKER UTILIZATION: 
CRUSHERS AND SCREENS. 


(Cox & McTaggart's Patent) Preparing 
Clinker for Filter-Beds, Concrete, &c. 
in use at Bradford, Leeds, Accrington, Newcastie-on-Tyne, Paisley, 
Ramsgate, Tottenham, Swansea, Bloomfontoin, &c. 


CLINKER-BRICK MACHINERY Franr system, 


for manufacture of Bullding Bricks from Destructor Clinker. 


MORTAR MILLS, permanent works. 


Our “ Ball-Bearing " Mortar Mill takes half the power of any other Mill. 


FORCED DRAUGHT FURNACES 


For Boilers of all types; Raising Steam from low grades of fuel, 
refuse, &c. 


Quotations for. Erection complete, or F.O.R., on receipt of full particulars. 


HORSFALL DESTRUCTOR C0.,'*: Park Row, LEEDS. 
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BARNES: Ventelum Lamps for Publie Lighting. The KElec- 
trical Engineer having reported that the tests of tantalum lamps 
vor public Lighting had proved highly satisfactory, the Council 
have rezoived to renew all Nernst lamys where the lamp 20dtes 
give oet during the next month, with tantalum lamps. A de- 
tied report is to be prepared by the engineer of the costs per 
annum of the several types of lamps. 

BOLTON: Proposed Parliamentary  Bill.—Bolton Town 
Council at a special meeting. held on the loth inst., decided to 
drop its proposed. Parliamentary Dill, in view of opposition to 
the proposed construction of tramways in the Hulton district. 

BRIGHTON: Electricity Works Danger- The attention. of 
the Hiighton Corporation has again been called to the fact of 
the weakening of the east beach in front of the electricity works, 
which has become a source of danger. lt is very important 
that the immediate attention of the Corporation should be given 
to this matter. 

BUENOS AYRES: Llectiic Supply Agreement- Тһе Гетеа 
of the River Plate states that the Compama Alemana Trans- 
atlantica de Electricidad. have approved the ad referendum 
contract. made with the Buenos Ayres Municipalty. The con- 
tract, which will now be submitted. to the Council, provides 
that the company hes the right to work the industry until the 
end of 1957, at which t:me all the rtations, machinery, plant, 
ac. w!] become the property of the Corporation. 

CHISLEHURST: The Council and the Electric Light.— he 
Chairman of the Chislehurst Urban District Council, at a meet- 
ing of that body on the 15th inst., reported having interviewed 
the manager of the Chislehurst. Electric Light Co., with regard 
to the cost and poor quality of the light provided. The manager 
is reported to have stated that owing to the scattered positions 
of the consumers it was impossible to reduce the prices, as 
they were only paying the shareholders 3 per cent. dividend 
on their investments. He recommended the use of the new 
metallic filament lamps. The chairman said he had tried the 
lamps. and found them satisfactory. 

CLYDEBANK: J'ransference of Electricity Order.—The 
Finance Committee of the Town Council have had under con- 
sideration the question of the Clyde Valley Electrical Power 
Company transterring their Electricity Order to the Strathclyde 
Company. The clerk reported that the companies had agreed 
to all that the Council had asked. The Committee therefore 
agreed not to oppose the transfer. 

“DUNDEE: Zrtension of Area.—-All the requirements in con- 
nection with the Electric Lighting Extension Order recently 
lodged by the Corporation with the Board of Trade have been 
complied with, intimation to this effect having been received. 
Тһе purpose of the Order is to extend the area of supply so as 
to include the whcle of the district annexed under the recent 
Local Government. Provisional Oraer. 

Brakes for the Electric Cars.— The Dundee Tramway 
Committee аге taking every precaution in regard to the 
brake power on the cars, and om the 135th inst. they decided to 
equip six new cars now being built with pneumatic brakes at a 
cost of £65 for each car. 

GLASGOW: The Dalmuir-Pumbarton Tramway- Work on 
this tramway was commenced on the 20th inst.. and it i5 
expected that within a few months Glasgow people will be able 
to travel to Loch Lomond by car, a distance of 20 miles. 

GRIMSBY: Zhe Electrical Undertaking -At a meeting of 
the Grimsby Corporation Electric Lighting Committee, held on 
the 20th inst.. the Porovgh Electrical Engineer, Мт. W. А. 
Vienoles, reported that during the month, 215.951 units. of 
current had been sold. an increase of 83.351 units upon the 
mevious month's consumption. Mr. Vignoles suggested that the 
committee should adopt the standard wiring rules of the Insti- 
tution of Electrical Engineers. Accidents had happened under 
the existing lighting rules, and they needed revision. The in- 
stitute’s standard rules precinded “shoddy ” wiring. The com- 
mittee decided to adopt the rules. 

HANLEY : Electricity Undertaking Costs.—The working costs 
of this undertaking have varied little during the past four years, 
in spite of the greatly increased output. For 1905 it was 
£5.160; 1904. £5.685; 1905, £5.125; and for 1906, £5,151. The 
gross expenditure, including management, &c.. was £74,024; 
added to this were interest navinents of £25.528, and repay- 
ments of loans equalling £22,680. and the total receipts had 
equalled £125.000, in the twelve vears the works had been in 
operation. The profits are roughly £8.600, and losses 25.600, 
leaving a surplus of £5,090. 

HASLINGDEN: Electric Lighting. Order.—-It was reported 
at the Haslingden Council meeting on Jannarv 16th that in 
response to representations made to them bv the Council. the 
ага of Trade were prepared to extend the Electric Lighting 
Order held by the Corporation for a further period of twelve 
months. 

HOLYHEAD: Electric Lighting Undertaking.—The accounts 
cf the Holyhead Electricity Committte for the past vear shew 
that there is a profit of £376. The number of consumers has 
increased from 30 to 292 in the three years during which the 
works have beon in existence. 
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NOTES 


HOUGHTON-LE-SPRING: Breach of Mining Regulations.— 
At Houghton-le-Spring on the 16th inst., a miner employed on 
an electric coal-cutting mS$hine at the Lambton Pit Colliery, 
was charged with a breach of the mining regulations. It was 
stated that owing to the defendant allowing the cable to get 
between the wall and the cutter seme of the insulating material 
was rubbed оп, the cable fused, and the machine. med. 
The defendant received a shock, and was fortunate in net being 
killed. He was fined 105. and costs. 

HUDEERSFIELD: Alectrie Tramway Recerpts.—The report 
of the Tramways Committee showed that for the nine months 
ended December 31st. the total working expenses of the tram- 
wavs amounted to £52.54. against. £ol.o44 in the previous 
corre: ponding period, After allowing for interest òn capital, 
redemption of debt. and depreciation, the net surplus was 
£5.000, against £2.9C0 in the preceding nine months, 

HULL: he Electricity Supply Breakdown.—-On January 14th 
a breakdown occurred at the Sculcoates Lane generating station, 
due to the failure and burn-out of the 2,200-volt armatures ot 
thiee of the largest machines. This burn-out caused a cessation 
of the supply throughout the greater portion of the centre of 
the town from 4.20 p.m. to 4.50 p.m., but the district near the 
station was kept alight by the low-tension sets. One of the 
damaged arn atures was totally destroyed, and will have to be 
rewound, and two others will in all probability require. similar 
treatment. The Huil system is quite ап uncommon one, being 
high-tension direct current, and is by far the largest undertaking 
of its kind at 2.200 volts in the United Kingdom, and the 
consequence has been that dvnamos made for the Cornoration 
have been largely experimental, and confined to a small number 
of manufacturers. The result of this is that the design of the 
machines at Sculesates Lane embodies many features which 
preclude any likelihood ot their continued successful running in 
the future. The Engineer regrets to have to say that he does 
not feel justified. either in the interests of the Corporation cr 
hurself, in accepting further responsibility in connection wiih 
them. He emphasises the tact that owing to the rapid way in 
which the undertaking is growing, the largely increased number 
of power users who are entirely dependent upon the Cerporat'on 
system for а supply, and the very much greater. usate. which 
the plant now receives, the time has arrived when the Corpora: 
tion must take into consideration the question of rep'acement 
of at апу rate a portion of this, defective part of the plant 
without delay. fn dealing with the question. of replacement, 
the Corporation is faced with the ditticultv of finding any firms 
of repute who have had experience in the building of this class 
of machinery. The two latest machines in the station were 
built by the Lahmever Company, and have been running on 
full load for over 12 months and given every satisfaction. The 
Council has decided to purchase three more similar s ts from 
that company, and these sets are to be installed Бетоте 
November next. 

LARKHALL: Fire at a ('olliery.--Early on the morning of 
January 15th a fire broke out in the power house of the Bitrkrigg 
Colherv, and the electric heht plant. the engines for driving 
the coal-cutting machines and engine house, were entirely 
dstroved. The damage is estimated at £2.000. 

LONDON: London County Council- Fhe LECC.. on. Tuc s- 
day, ai the first meeting atter the Christmas vacation, con- 
sidered an application by Stepney Borough Council. for sanction 
to borrow £42,150 for the equipment of а new generating 
station at Blyth's Whart, Limehouse. The total estimated 
cost of providing the station, without allowing for extensions, 
is 266.565. The Finance Committee, reporting upon the applica- 
tion, stated that an the absence of a cheap supply in bulk, 
Stepney Borough Council. could. probably not do better than 
establish a generating station as proposed. Full particulars 
of the loan applied for had not been. submitted, but sufficient 
information had been supplied to enable the committee to rerom- 
mend that sanction be given to the borrowing of £22,060, on 
the understanding that the whole of the cost of new founda- 
tions, pipe, or cable connections, &e.. be paid out of reserve 
tund ani not out of the borrowed money. 

Mr. McKinnon Woop remarked that in consequence of the 
action of the County. Council last vear, the bulk supply scheme 
for London had not been carried through. and now, in this 
case, there was to be an expenditure of £66,000 on а generating 
station which no expert would sav was an economical ore. 

Mr. Hayes FisHer said that so far as this particular case 
of Stepney was concerned, there was no evidence that if 
the County Council. had acted. otherwise than it did. the 
£66,000 would not have been expended. 

Capt. HEMPHILL deplored the tact that the Council had done 
nothing towards securing a cheap. supply of electricity for 
London. It was a риу they were allowing Borough Councils 
and private companies to fritter away money in dealing with 
this question im a piecemeal fashion. 

Mr. GonboN, the representative of Stepney on the L.C.C.. 
said they had come to the conclusion that they could not 
hope to obtain from cutside sources a supply of electricity as 
cheaply as they could. generate it for {пепи уез, and so they 
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proposed to build a generating station which, he believed. 
would compare tavourably with others in regard to equij men 
and un-to-date-ness. i 

The Finance Committee's recommendation was then agreed to. 

Applications for loans for electricity purposes were also 
granted аз follows : - Battersea, 22154: Woolwich. 25.000. 

The Hizhways Committee reported that as Greenwich Borongh 
Council had refused their consent to the constrtction of a 
junction line of tramways between the electric conduit tramways 
in Depttord High Street and the tramways in Sonth Street, 
Greenwich, the scheme, estimated to cost £87.1C0, must be 
abandoned. 

The two chimneys at the second portion of the Greenwich 
generating station, which have only been built to a height of 
204 ft. owing to questions raised as to the efèit upon the 
Roval Observatory, are to be completed, but not heightened. 
at a cost of 22,275. 

The Council decided to fix draught screens: to 423 roof- 
covered cars. at a cost of £10 per саг. Fitty cars will be dealt 
with during the current financial vear, and the remainder 
during 1998-9. 

Che Highways Committee reported as to negotiations which 
had taken place between the Metropolitan. Electric Tramways, 
Limited, the Bozrd ot Trade, and the Committee, with reference 
œ the proposed purchase by the L.C.C.. of the Harrow Road 
tramways.  Reoresentations were made by the company to the 
effet that inconvenience. would arise. from the dual ownership 
of the tramway, and the Board of Trade intimated that before 
approving the purchase they would require to be satisfied that 
public interests would not suffer. In reply, the assurance was 
given. ihat the Council would. be prepared to come to апу 
reasonable agreement for dealing with the matter, either by 
the Council working the tramways itself. with mutual running 
powers, or by leasing the lines to the outside authority. The 
Board of Trade eventually approved the service of notice of 
purchase. [t was decided to enter into negotiations апа take 
all necessary sters in connection with the arbitration (if any) 
with reference to the purchase. | 

Battersea: Electricity Station Accident, d&e.—The Lighting 
Committee of the Borough Council report the receipt of a writ 
of summons on behalf of Messrs. Mather & Platt, Ltd., with 
reference to the spare armature supplied by them in connection 
with the steam generating plant at the central station, payment. 
of which had been deferred owing to alleged non-compliance 
with the provisions of the contract. The Committee has given 
directions for the matter to be brought before the Law and 
Parliamentary Committee. ‘It appears from the report made 
by the Board of Trade upon the preliminary inquiry with refer- 
ence to the explosion from a stop valve at the central station 
on November 1st, during the time of inspection by the engineer 
of the National Boiler & General Insurance Co.. Ltd., that the 
explosion was cansed by water hammer action, brought about by 
opening the drain and stop valve when the horizontal steam 
pine between No. 1 engine and the main range of pipes con. 
tained water subiect to the steam pressure of the boilers. No 
person was injured as a result of the accident. 

Reconstruction of the Tramweays.—With— reference to 
the coming electrification of the Lavender Hill tram- 
line. the Finance Committee of the Battersea Forough Council 
reported that the London County Council would sanction street 
wideninus, “subiect to the Borough Council agreeing (1) to 
contribute one-third of the net cost of such widenin,s. (2) to 
exercire any conmipulsory powers it May possess for acquiring 
the necessary property, and (3). to appoint the County Council's 
ollicers to act in the matter on behalf of the Borough Council. 
The committee decided. Пы the three conditions mentioned 
in the letter be avreed to ull details as to the material to be 
need in paving the roadways and as to levels, cost of altering 
same, and setting back kerbs, &c.. to be а matter for subse- 
quent arrangement with the London County Council.” 

Islington: The Exchange of Lighting Areas.— The sum 
paid to the County of London Electricity Supply Co.. in respect 
of the exchange of electric lighting areas between Finsbury and 
Islington, for goodwill of consumers transferred, viz., £1,0/6, 
is to be charged to the electricity reserve Fund. 

Poplars Publie Lighting.—At a meeting of the Borough 
Council it was decided to substitute metallic filament lamps. 
for the existing carbon lamps for the lighting in the side streets. 
The cost of the lames will be £416 15s. 4d. per annum, but 
they will save £228 105. in current, and give 40 c.p. more per 
lamp column, . 

Southwark: Electricity Undertaking- At the next meet- 
ing of the Southwark Porough Council, a report of the district 
auditor on the municipal electric light undertaking will be sub- 
mitted, according to which the undertaking, which im the past 
has Бел a loss to the ratepaverz, ast vear showed a profit 01 
£475. Now the eouncl is "res wiring consumers premises, 
and thereby anticipates a creat increase. in the supply. 

The London Electric Supply Cols Ofer- The Elec- 
tricity Committee reported on Tuesday having considered 
e oletter from the London Electric Supply Corporation, Ltd., 
offering to хисору onergy in bulk; and urging that the principal 
advantage of such an arrangement would be to reheve the 
Council ef the ne ecsitv ot raising further capital in respect. of 
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the electric supply undertaking. while the price at which the 
supply would be given by the company would enable the Council 
to distribute it at a profit. The соп.рапуѕ letter further stated 
that should the Council not see their wav to take a bulk supply, 
the company would be willing to take over the lighting of those 
streeis in the borough which are at. present lighted by electricity 
and also to light such other streets as are at present lizhted by 
other means, and offering to quote terms in respect of either or 
both pr:posals. The Electrical Engineer was directed bv the 
Committee to report upon the desirability or feasibility of linking 
the und-rtaking up with some other company or undertaking 
(assuming the Council to have the power to do sce, and the 
company to have power to make the supply) with а view to 
making provision to meet emergencies or breakdowns. Krom 
the герете presented to the committee on the matter it appears 
that the expense of carrying out such а scheme would necessi- 
tate the expenditure of a considerable sum which would far 
out-weigh any advantage likely to accrue. by adopting the pro- 
posal, ‘Phe assumption that Бу accepting the company's pro- 
posals the Council would be relieved of the necessity of raising 
further capital in working the undertaking was not borne out 
by the Engineer's report, which states that the process of link- 
ing up with another supply authority would ecst in transforming 
apparatus— including transformers. motors, generators, switch- 
gear, &c. -nmt less than 22.000. and might exceed that sum bv 
£500-- neither would it enable the Council to evade further 
capital expenditure if thev propose to continue the development 
of the undertaking. Under all the circumstances the Committee 
failed to see that any advantage would accrue to the undertaking 
by taking a supply of current in bulk or otherwise from an 
cutside source, and they had, therefore, decided that no action 
be taken on the letter. 

MACCLESFIELD: 7ле Provisional Order- -The Council are 
aoovine to the Board of Trade for a Provisional Order under 
the Lighting Acts of 1882 and 1888, for the fullowing pur- 
poses: (1) To amend Section 6 of the Macclesfield Electric 
Lighting Order, 1901, and the provisions of the Electric. Light: 
ing (Clauses) Act, 1899, referred to in that section by extend. 
ing the times within which distributing mains are to be Jail 
down. (2) To anthorise the Corporation to transfer and assign 
all or апу of the powers, &c., of the Corporation, under the 
Order of 1801. to the Macclesfield Electric Lighting and Power 
Company, Ltd., or any company or person to be named in the 
intended Order. (3) To divest the Corporation of апу legal 
powers imposed uvon them by the Order of 1901. 

MANCHESTER: Tramways Parcel Delivery.—At a meeting 
of the Manchester Tramways Committee, held on the 14th inst.. 
it was stated that the result of the working of the parcels 
delivery system showed а profit of £1.084. The receipts were 
£5,670, and the expenditure was £2,586. 

MANITOBA:  Gorernment Telephones.—'l he. Manitoba 
Government took over the Fell system of telephones on the 
15th inst. A reduction in the rates under the public ownership 
is promised in six months’ time. 

NORWICH: 7ле Great Eastern Railway Bill.- The Law and 
Parliamentary Committee are raising a petition agzinst the Great 
Eastern Railway (General Powers) Bill. It is propesed in the 
Vall that the company shall supply electricity to Parkest on. and 
to tenants of the company, and occupiers of premises connected 
by sidings with the railway undertakings of the company. or to 
any local or sanitary authority. or company authorised to supply 
electrical energy. The Corporation are taking this step to 
protect their own interests. 

PERTH: The Jeanfield. Tramway Extension. - At а mecting 
of the Perth Town Council held on Monday the 13th inst.. it 
was decided, after a long discussion, to extend their tramwav 
svstem to the Jeanfield district. | 

PONTYPRIDD: Flectricity Undertaking Proqress.—-At a 
meeting of the Pontypridd District Council Electricity Commit- 
tee. it was reported that the receipts for December amounted to 
£119 18s.. as compared with £561 in the corresponding month 
of last vear, while the tramway receipts totalled £845. as against 
£671 for the corresponding month last vear. The Christmas 
trafic on the tramwavs for the week showed an increase of 
£1] 10s. over the same week of the previous vear. 

READING: Tromways Berceipts.— At а meeting of the Tram- 
wavs Committee, held on January 2nd, the tramways manager 
reported that the receipts during the fourteen davs from Mon- 
dav. December 16th, to Sunday. Deceniber 29th, inclusive, con- 
stituted a record, amounting to £1.553.. The previous highest 
takings for the same period were £1.309 in 1904. The trattic 
returns for the nine months ending December 25th from 
April Ist. 1907, were £24,568. against £25,149. 17s. in 1906. 

UXRRIDGE: Transfer of Lighting Orders.~ "ће Uxbridge 
ond District Electric Supply Co.. Ltd.. are applving to the 
Poard of Trade for approval to transfer a portion of their 
supply area to the Metropolitan. Electric Supply Co.. Ltd.. 
situated. in the Urban District of Greenford. A plan of the 
area has been denosited at the Board of Trade offices, A сору 
of the proposed deed of transfer and plan have been devosited 
ot the ottice of Messrs. Н. €. Cleaver. Ltd.. Tudor Works, Park 
Reve) Willesden, where copies can be obtained. Obiections to 
the proposed transfer are to he mode to the Assistant Secretary, 
Harbour Department, Board of Trade. 7 Whitehall Gardens, 
before the ТИВ day of February, 1908. - 
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TENDERS INVITED AND PROSPECTIVE BUSINESS 


AUSTRIA-HUNGARY.—Tenders are invited for the supply 
of electric lighting materials for the railway works at Pilsen. 
Tenders should be sent to the К. К. &Staatsbahndirektion at 
Pilsen betore January 30th. | 

AUSTRALIAN COMMONWEALTH. The representative ot 
the Commonwealth m London (Captain R. Muirhead Collins, 
C. M.G.), notifies that he has received tender forms, specifica. 
tions, &c., in connection with the supply and delivery of thirty- 
three switehboards for private branch exchanges for common 
battery working, for which tenders wil] be received at the 
ottive of the Deputy Postmaster-General, Sydney, up to s.vv 
p.m. on March 4th. Specifications, tender forms, &c., may be 
obtained at the Commonwealth Ottices in. London, 72 Victoria 
Street, S.W., where also preliminary deposits on tenders may 
be paid. Copies of the specification and conditions may b> 
inspected at the Commercial Intelligence Branch of the Moard 
of Trade. 73 Pazinghall Street, London, E.C. 

BANGOR.—A_ Local Governmen. Board inquiry has been 
neld into the application. by the Corporation. tor sancticn. to 
borrow 21,000 tor electric lighting purposes. 

BEXHILL.—1n connection with the application of the Urban 
District Council to the Local Government Board for sanction to 
borrow £5,600 for extensions to the electrical plant, the follow- 
ins amended estimate has been prepared :-—-Dynamo and engine : 
Contract, £2.899; foundation, &c., £120. Boter: Contract, 
£1.560: foundations, &«., £336: pipe work, £450: switchboard. 


£550. Store: Contract, £215: fixtures, &c., £5. Total. 
£5.255. ‘The application is therefore. to. be made for the 
increased. sum. | 

BRISTOL.—The Docks Committee invite tenders tor the 


supply, delivery and erection, and maintenance for 12 months 
after they have been in use, of electric cables for the supply 
to Avonmouth Docks. The tenders are also to include the con- 
struction, delivery, erecting in place, fitting, completion, and 
testing and the maintenance for 12 months after they shall have 
heen taken into nse of the electric lighting installations, com- 
plete in all details, for the various buildings, railway yard. 
wharves, &c., at the Roya! Edward Dock, now in course of 
coL:truction at Avonmouth, Specifications, &c., from the 
Secretary of the Decks Committee (fee £5, returnable), and 
tenders to 19 Queen Square, Pristol, by February 17th. 

CHELTENHAM.— Tenders are invited for the supply of 
electric light fittings, among other stores, for the year. ending 
March 31st, 1909. Particulars from the Borough Surveyor, to 
whom tenders py January olst. | 

CHISLEHURST.—The Chislehurst Electricity Supply Со. 
is to erect a new sub-station at Lower Camden at a cost of 
53.000. i 

CROYDON.-—The Corporation has decided to install coal. 
convevinz plant in the generating station at an estimated cost 
of £2.525, made up as follows :-—Coal bunkers, £980; conveyer, 
£850: automatic measures, £195: building, £500. 

EDINBURGH,--Tenders are invited for an extension switch- 
board panel. Specifications, &c. (tee, two guineas, returnable), 
from Sir Alex. B. W. Kennedy, the consulting engineer to the 
Corporation, 17 Victoria Street, London, 8.W., and tenders 
to the Town Clerk by February 10th. (Кее an advertisement 
this week.) 

ESSEX COUNTY COUNCIL.—A Local Government Board 
inquiry was commenced last week at Colchester into an 
epnplication by the Essex County Council to borrow £289,276 
jor the purposes of a new county asylum. Of this amount 
54.500 is required for electrical generating plant. 

ILFORD.—The Electricity and Lighting Committee brought 
up at the last meeting of the District Council a report recom- 
mending the extension of the plant at the generating station at 
a total cost (including buildings) of £27.0C0. There was also a 
recommendation that current be supplied for power purposes at 
the rate of ld. per unit to consumers of over 20,000 units per 
quarter. The chairman of the Committee explained that the 
business was extending, and it woul@ be necessary to have the 
extension readv by next autumn. During December 20 new 
accounts were opened, and in the previous month 55. Up to 
date they had 3.000 consumers in Ilford. The time was coming, 
he hoped. when they would be able to make a universal charge 
of 14. per unit for power and heating. The chairman of the 
committee pointed out that although the generation cost was 
(99d. per unit, the output included current for both power 
end lighting: for the latter they got 53d. per unit. They could, 
therefore. afford to take a lower charge for power supplied as a 
day load. In reply to further remarks the chairman said that 
the proposed extension was not intended to meet the case of 
апу prospective new consumer, but to satisfy the demands of 
their present lighting consumers. The committee’s recommen- 
dations were adopted. 

ITALY.—'The December Bulletin of the French Chamber of 
Commerce reports that the committee elected for the construc- 
tion of railways across the Dolomite Alps have finished the 
preliminary work, and applications for authorising these lines 
have already been made to the Government. A company is 
being formed for the construction and working of the new 
svstem. The lines to be constructed are three: the first, from 


Bribano to Agordo; the second, connecting the Cadore line 
with Cortina di Ampezzo, with a branch line to Auronzo; the 
third, from Feltre to Primolano. The three lines will have a 
total length of more than 100 kilometres, and will be of narrow 
gauge. lt is proposed to instal hydraulic works to provide the 
power for electric traction. It is stated further that the Itahan 
Government have assigned a credit of 70 million lire for electric 
traction on various lines having steep gradients and Jong tunnels, 
and that a concession has been granted to a company composed 
of French, Belgian, and Italian capitalists for the exploitation 
of an electric railway between Rome and Naples. - 

The Bollettino delle Finanze announces that “И Consiglio 
d'amministrazione delle Ferrovie has authorised the sum ot 
1.157.002 lire (about £45,480), to be expended on the conver- 
sion to electric traction of the branch railway line from Savona 
to S. Giuseppe, and also for the installation of a steam power 
station for the production of the electric current. 

LEEDS.— Tenders are invited by the Electric Lighting Com 
mittee for steam, exhaust, overtlow, and other pipes, valves, 
&c.. in connection with a steam turbo-generator of 3,0C0 kw. 
capacity. Particulars from Н. Dickinson, manager, the White- 
hall Road. Leeds (fee, two guineas, returnable), and tenders 
to the Town Clerk by February 10th. 

LONDON: London County | Council.—Tenders аге in- 
vited for the road-work and platelaying in connection 
with reconstruction for electrice traction on the under- 
ground conduit system of the horse tramways in Cale- 
donian Road and Seven Sisters Road. The total length 
is 5} miles single track. Contractors will be required 
to use the track rails and their fastenings, the slot 
rails and the conduit rails, and the special work for the various 
junctions and cross-overs, which will be supplied by the Council 
under other contracts, but all the remaining metal work and 
other material are to be included in the tender. Full particulars 
from the Chief Engineer at the County Hall, Spring Gardens 
(fee £5, returnable). Tenders to the Clerk by January 78th. 

The Council also invites tenders for (7) the manufacture, 
delivery. and laying of about five miles of low-tension, lead- 
covered electric cable, and about two miles of telephone cables, 
йе: and (b) the laying of stoneware cable ducts. building 
manholes, repaving, &c., ror the reconstruction for electric 
traction of the Councils tramways in Caledonien. Road cad 
Seven Sisters Road. Tenders to the Clerk by February 4th 
(See an advertisement this week.) 

NEWPORT.- The sanction of the Local Government Board 
has been received to the borrowing of 528.000 by the Corpora- 
tion tor the purposes of the Electricity. Works. 

NORTH EASTERN RAILWAY CO.--The directors of the 
North Eastern Railway Co. invite tenders for the erection of 
an electrical sub-station at West Hartlepool. Plans and speci- 
fication may be seen, and quantities and further information 
obtained upon application to Mr. William Bell, the Compzny's 
architect, at York. Tenders to the Secretary at York not later 
than Monday, January 27th. 

NORWAY.—It is stated that әп underground electric tram- 
wav is to be constructed at a cost of 275.000. 

RUSSIA.—The “Moniteur des Intérêts Matériels ” (Вгиксе]») 
reports that an agreement has been concluded between the tram- 
way company and the Municipality of Odessa, by which the 
tramway system is to be extended from 80 to 140 kilometres, 
the company to be allowed three years (from the date when 
Government authorisation is received), to complete the system 
and to instal electric traction. 

STRETFORD.—A Local Government Board enquiry was 
held last week into the application by the Urban District 
Council for sanction to borrow £42,718 for the purpose of 
the electrical undertaking. It was stated in evidence that the 
original scheme in 1903 was based upon an estimated demand 
of 400,000 units per annum, but that the demand of the first 
vear was more than double this, and already extra plant has 
had to be put down, the cost of which is included in the sum 
for which sanction is now being sought. Of the amount for 
which sanction is being sought a sum of £36,9€0 is needed 
for structural alterations and new plant, the remainder being 
required to meet the excess expenditure over loans already 
sanctioned. 

TAUNTON. —Application is to be made to the Local Govern- 
ment Board for sanction to borrow £2,000, which, it is esti- 
mated, will cover the next three years’ estimate tor the supply 
of meters and cables. 

WEST HAM.—'Tlenders ave invited for the supply of engine- 
room stores, rubber-cored cable electric. wiring materials and 
accessories, and chemicals. Particulars from the Borough Elec- 


э 


trical Engineers оћсе, 84 Romford Road, Stratford, Е. 
Tenders by February 6th. 
WIMBLEDON.--The Corporation invite tenders for the 


корпу and erection of the undermentioned plant at their elec- 
tricitv works, and are prepared to accept tenders subject to the 
sanction of the Local Government Board being obtained for the 
necessary loan:—(a) А 1,000 kw. turbo-alternator, with 
condensing plant; (b) two watertube boilers, economisers, 
pipe-work, and feed pump; (с) high-tension main switchboard 
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and switchboard gallery. Forms of specification and tender, 
with the general conditions, may be obtained from Mr. Н. Tom- 
linson-Lee, the Borough Electrical. Engineer, Electricity Works, 
Durnsford Road, Wimbledon (fee £1 each specification, return- 
able), and tenders to the Town Clerk by February 18th. 

WVOLACOMBE.—-The Council is considering whether it 
shall instal an electric lyuhcing plant. 

YARMOUTH.— Tenders are invited for the supply, delivery, 
and erection of a 400 kw. continuous-current traction generator. 
Particulars and forms of tender from the Borough Electrical 
Engineer, 20 King Street, Great Yarmouth (fee £1 1s., return- 
able), to whom tenders by February 1st. 


TENDERS RECEIVED AND ACCEPTED 


ADMIERALTY.---Messrs. Cowans, Ltd., have 
order for switehboards for Н.М. battleships 
Shannon, and also for the Gibraltar Dockyard. 

CROYDON.--The Corporation has placed an order with the 
British Ele vic Transformer Co., at £211, for two 100-kw. 
transformers. 

BELFAST.--4t the bi-monthly meeting of the Belfast Har- 
bour Commissioners, on Tuesday, it was stated that nine tenders 
had been received for ihe construction of the new harbour 
tramway, and the engineer and electrical engineer of the Trust 
had recommended the tender of Messrs. Dick, Kerr & Co., Ltd., 
subject to certain modifications 

FRANCO-BRITISH EXHIBITION.— Seven switchboards are 
being supplied by Messrs. Cowans, Ltd.. in connection with 
the lighting of the Franco-British Exhibition, including 
Andrews’ patent discriminating devices. 

HULL.— The Corporation have confirmed а recommendation 
ot the Electric Lighting Committee to purchase three Lahmever 
continuous current generators. i 

INDIA.—Messrs. James Gordon and Co. are supplying three 
of their patent Samson balanced gate turbines in connection 
with the Mulakand water power scheme in India. 

LLANDUDNO. -The Urban District. Council. has accepted 
the tender of the Tudor Acenmulator Co.. ac £1,741 tor 
additional plant in connection. with the light railway. 

LONDON: London County Council.--"The L.C.C. has accepted 
the following tenders for the supply of requisites in the 
tramway department :---Bullers, Ltd., 2.000 track insalators, at 
s. 550. each; Callender’s Cable aud Construction Co... Ltd., 
two miles of jumper cable, £800. The following tenders have 
been received for the supply, delivery, and erection of a ar- 
traverser for the central repair depot :— Ap;lcby’s, Ltd. 
(accepted), £513 10s.; Heenan & Froude, Ltd.. Worcester, 


received an 
Minotaur and 


£580. Permission to sublet portions of the work has been 
given as under—Supply of steel castings, Wm. Beardmore & 
Co., Ltd. ; supply of steel plates, bars, angles. &c., Frodingham 
[гоп and Steel Co., Ltd.; axles. wheel centres, and tyres, 
Hadfield's Steel Foundry Co., Ltd. 

Battersea.—The Borough Council has accepted. the tender 
of Callender's Cable and Construction Co., Ltd., for the supply 
of cables, &c. (based upon 25 tons of copper at the rate of 
£65 per ton) for one year, the company undertaking to main- 
tain the whole of the cables supplied bv them for a further 
pericd of twelve months. 

Manmmersmith, А reoeat order has been placed with Messrs. 
Cowans by the Borough Council, for sub-station switchgear, 
including Andrews’ reverse current relays. А 

Tslington,—The Borough Council has accepted the tender, at 
£548, of Daniel Adamson & Co. for repairs to an engine, steam 
pipes, and foundations at the generating station. 

Wesetmtnster.— The City Council has accented the tender of 
Messrs. Speedy, Eynon & Со. to maintain the electric light in- 
st»llation at Caxton Hall for three years at £35 for the first 
vear and £30 per annum for the two succeeding years. The reason 
for the larger sum for the first twelve months is that the 
existing lamps have been in use for ‘practically two seasons 
and now require replacing throughout, needing 400 lamps at 
once. It is almost certain that in addition. at least. another 
100 lamps will be required before next Christmas if the lamps 
are to be run to the best advantage as regards current con- 
sun ptio. 

LOWESTOFT.- The Corporation have accepted the tender 
of Messrs. Siemens Bros. and Co., Ltd., for the supply of a 
45-h.p. electric. Jocomotive at £472 for use on the proposed 
new coal staing, The tender of the Electrical Co. has also 
been accepted. for the supply of meters during the coming 
vean, 

METROPOLITAN ASYLUMS BOARD. The following ten- 
devs were received for the instaliation of electric lighting at the 
Mead Ambulance Station: T. Potter & Sons, Ltd... £139 
faecoptedy: Speedy, Eynon & Co.. £143: C. Pullan, £145; 
А. У. Gitkins & Co., £149; Smeeton & Page, £178 2s. bd.: 
The Electrical Co.. Ltd.. £190; Dargue, Gritħths & Co.. Ltd., 
£183: H. J. Cash & Co., Ltd., £185; Edmundson’s Electricity 
Cocporation, Ltd., £186 190s.: G. Weston & Sons, £189; A. 
Plocka N, £192; J. Wilson. £192: €. Cooper & Co.. £210 10s. ; 
Jenkins & Cawte, £229 15s.: Fulham Electric Supply Co., 
£255: W. G. Cannon & Sons, Lid., £266 16s. 114.; The Kevan 
Electric Co.. Ltd., £555. 

SWINDON.—The Electricity and Tramways Commitee 
reconumend that the tender of Messrs. Themas Parker, Ltd., 


of Wolverhampton, for a variable speed motor ard regulator 
for the boiler-house, be accepted at £45 10s., and that the 
tender of Messrs. W. and T. Avery, of Birmingham, for a 
weighing machine with automatic tape register at £30, also 
be accepted. 

THE MIRRLEES WATSON CO.—The Mirrlees | Watson 
Со., Ltd., Glasgow, have recently received orders for a number 
of condensing plants, amongst which are the following :—John 
H. Wilson & ,Co.. Birkenhead; National Electric Construction 
Co. for Rhondda ‘Trams; Huddersfield Corpcration, elevated 
counter current jet plant, dealing with 120,000 lb. steam per 
hour, 288 in. vacuum. with cooling tower water; John Brown & 
Co.. Ltd., *hetfield, elevated jet condensing plant. Repeat 
orders have also been received from the British Thomson- 
Houston Co., for Rangoon, and the City Road station of the 
County of London Electric Supply Co., and from the ‘retlord 
Park Electric Supply Co. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.--Messrs. Georze Smith & Son. oi 5 
Philpot Lane, London, E.C., inform us that the price of electro- 
lytic wire bars net c.i.f. port of arrival quoted on Tuesday night 
was £65 to £65 10s. ‘his is no change in the price last week. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The first meeting of the creditors in the bankruptcy of G. К. 
Spivey, electrical engineer, 54 Pinderfields Road, Wakefield, 
was held last week at the Official Receiver’s ottice, 6 Mond 
Terrace, Wakefield, Mr. J. Hickersteth Ottley presiding. No 
creditors were pre:ent or represented, therefore по resoiut.ons 
were passed, and the estate remains in the hands of the (Ипса! 
Receiver. 

A meeting of Messrs. Witting, Eborall & Co. will be held аё 
49 Cannon Street, London, E.C., on February 15th at 12 noon, 
to hear the hquidator’s account of the winding-up. This firm, 
it may be remembered, went into voluntary liquidation when 
Mr. А. C. Eborall became the representative here of Messrs. 
Brown, Boveri & Co. 

A petition for the winding-up of Messrs. D. Santoni & Co. 
(1505), Ltd., will be heard on Tuesday, January 28th, at the 
Royal Courts of Justice, Strand, London. 


Reason Electrolytic Meter.-—The Board of Trade has approved 
а pattern of electrolytic meter made by the Reason Manufac- 
turing Co., Ltd., and known as Wright's electrolytic meter, 
Hadfield’s solution, and also the method of fixing same. 


The Lots Road Smoke Nuisance Prosecution.--ln connection 
with the unsuccesstul summonses taken out by the Chelsea 
Borough Council against. {һе Underground. Electric Railways 
Co.. of London, Ltd., for permitting the emission of black 
smoke from their generating station at Chelsea (ELECTRICAL 
ENGINEERING, Vol. Hf., pp. 711 and 770), а suggest.on was 
made that the London County Council should contribute to 
the costs. This was in consequence of the pressure brought 
to bear by the London County Council upon the Borough 
Council to prosecute, the latter being threatened with treat- 
ment as a defaulting authority under the Public Health Act 
unless proceedings against the company were taken. The 
London County Council now state that they have no authority 
to make any contribution towards the costs in question. 


Electrical Exhibition at Acton.—An Electrical Exhibition pro- 
moted by the Urban District Council of Acton in the intere:ts 
of their supply undertaking. was opened last Monday. Coun- 
cillor R. Dunsmore, in introducing the Mayor of Hammersmith, 
who kindly consented to tormaly open the exhibition in the 
absence of Mr. Herbert Nield, M.P., explained the various ures 
to which electricity could be put in the home and the workshop, 
and recommended those present to inspect, carefully the various 
appliances for lighting. heating, and power, which would be 
found on the stalls. Phe Mayor brietly replied, and mentioned 
that the success of the undertaking depended largely on the 
number of patrons, and he trusted that this large pa.heriag 
would mean a considerable number of new consumers. ¢ oun- 
еШог Е. A. Baldwin passed a vote of thanks to the Xaycr, 
which was seconded by Councillor R. Poulton, and gave а snert 
outline of the history of the undertaking. The principal exhivi- 
tors are given below :-— Mr. G. С. Berry, of Acton, Baiswan 
lamps and B.T.H. cooking appliances; Messrs. Robert King & 
Co., Victoria Street, S. W., numerous specialities for which they 
are agents: Messrs. Pooley & Austin, Victoria Street. >.W., 
"Npagnoletti'"" instruments and switches, © Mawdsley "" motors, 
and two “Engineering Instruments Co.’s switchboards, which had 
just been manufactured for the Acten District Council: Siemet s 
Bros. Dynamo Works, Ltd., tantalum iamps and motors; Dows- 
ing Radiant Heat Co.. Ltd., their well-known heating appliances 
and electro-medical apparatus, also samples of the new 69 c.p. 
zirecniumn metalle-filament. lamps being used direct on a z50-volt 
circuit; Messrs. 1. Poore & Son, various specialities of the 
General Electric Co... and demonstrations of the precess.s. of 
the manufacture of the Robertson lamp: Messrs. Waygocd & Co., 
Ltd.. model of their well-known automatic electric tty the 
Sunbeam Lamp Co.. Lid., had on view a case of samples ot their 
numerous styles of incandescent lamps. The exhibition will be 
open every day unti] the 25th inst.. and various entertamments 
are to be given during the course of the week 
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MISCELLANEOUS CITY NOTES 


.NITISH ALUMINIUM CO.—An extraordinary general 
meeting will be held to-day at Winchester House, Old Broad 
Street, London, to consider a resolution for dividing the £10 
conversion shares created in 1906, into two shares ot £5 each, 
viz., à 7 per cent. preference share and an ordinary share 
ranking pari passu with the existing shares. 

DIRECT UNITED STATES CABLE CO.— The revenue for 
the halt-year to December 31st was £58,268, compared with £60,379 
for the corresponding period of the previous year. Working 
and other expenses were £25,103, leaving a balance of £33,165, 
exclusive of £2.515 brought in. Two interim dividends of 4s. 
each absorb £24,284, and, alter setting aside £5,000 to the 
reserve fund a balance of £6,396 is carried forward. 


HARPER ELECTRIC PIANO CO.--A dividend of 10 per 
cent. on the preference shares for the half-year ended 
December 31st, 1907, has been declared. 


MACCLESFIELD AND DISTRICT TRAMWAYS CO. A 
special general meeting will be held at the offices of Messrs. 
Kidsons, Taylor, and Everati, 1 Booth Street, Manchester, on 
February 3rd, at 4 p.m., tor the approval of the company's 
Bul deposited in Parliament. ‘This proposes the abandonment 
of the tramways already authorised. 

METROPOLITAN RAILWAY CO.—A dividend of 4 per 
cent. per annum has been declared upon the ordinary stock 
for the half-year ended December 31st, 1907, and the sum ot 
£5.500 is carried forward. Тһе dividend on the surplus lands 
pue is at the rate of 24 per ceni. per annum, carrying forward 

MONTREAL LIGHT, HEAT AND POWER.—4A dividend 
of 15 per cent., or at the rate of 6 per cent. per annum, for the 
quarter ending January 5156, has been declared, 

Р.Р.К. CEYLON RUBHBirx ESTATES. The directors have 
announced a dividend at the rate of 24 per cent. per annum tor 
the year ended December 31st, 1907. 

THE UNDERGROUND ELECTRIC RAILWAYS COM. 
PANY OF LONDON.—According to the Financial Times, a 
meeting of the Dutch holders ot profit. sharing notes in the 
Underground Electric Railways Company of London was held 
at Amsterdam on the 14th inst. The report of the meeting, 
sent by the Amsterdam correspondent. of the Frankfurter 
Zeitung, states that the meeding, which was convened bv. the 
Committee of the Stock Exchange, appointed a committee to 
examine any proposals for reorganisation. It was announced 
that. ont ot. the total of £7,000.000 in outstanding notes 
£1.57).000 is in the hands of Dutch holders. These comprise 
2620.300) in administration certificates, and 2900.000 in original 
notes. During the discussion attention was drawn to ithe 
declaration that the amount which had been expended bv 
Messrs. Speyer and Со. for the payment of the December 
coupons forms a debt of the company. 


PERSONAL.—Mr. F. M. Saxelby, head of mathematics at the 
Technical College, Belfast, has been appointed to a similar 
position at the Battersea Polytechnic. Previous to his appoint- 
ment at Beltast, Mr. Naxelby was head of the Mathematics 
Department at the Royal Technical Institute, Salford. 

4 


Moscow Tramways.—In connection with the contract which! 
has been given to a British syndicate for the conversion of the 
Moscow tramways to electric traction, a Reuter telegram from 
Moscow on Monday states that the guarantee of £10,000 has 
been deposited. 

Telegraph Traffic.— The Trinidad-Demerara Cable noted in 
our last issue as being broken, was restored to working order on the 
lith instant. At last the cable between Brest and Dakar has 
also been repaired. This cable has been inoperative since Лау 
22nd, 1997, but trattic was resumed on the 17th instant. The 
Singaradja-Amperan cable and the Fao route were restored on 
the same day. It has become necessary to undertake repairs 
on the cable between Teneriffe and St. Louis, Senegal, and 
trathe has in consequence to be sent rid Madeira. The Lages- 
Ketonon cable, which was down on December 4th, was repaired 
on the 18th inst. An earthquake at Gonaives is reported to 
have been the cause of the cutting off of this town from conr 
munication with the outside world. Official advices trom the 
Haitien Government state that all oflices of the land line svs- 
tem are at present closed as far as international traffic is con- 
cerncd. The interruption, however, may possibly be due to 
a revolution. Telegrams may still be accepted for stations at 
which submarine cables land, viz., Cape Haitien, Mole St. 
Ni helas, and Port-au-Prince, and from these towns they wiil 
be sent by post to places in the interior, but only at sender's 
risk. Owing to the break of the Teneriffe-St. Louis «able, 
me:sazes tor West Africa and South America cannot be accepted 
for transmission via Tenerifie, but should be sent via France 
end Dakar. Telegraph offices have been opened at Greathom, 
Hants, and at Melsonby, Yorks. According to information the 
proposal to cstablish a wireless system between British Guiana 
and Trinidad. which was passed by the former colony, has been 
rejected by the latter. . 
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THE UNION ELECTRIC CO.’S NEW WORKS 


The Union Electric Company held a conference of all their 
agents at the new works on Thursday last, and afterwards 
held a reception, at which, by their invication, we were able 
to be present. This company recently moved from their old 
premises in Queen Victoria Street to Park Street, Southwark, 
and after only a few months’ tenure there, the business has 
increased to sueh an extent that they have again been com- 
pelled to take additional works. At these new works a 
complete installation of machinery has been put down for 
the manufacture. of switchboards, are lamps, &c., which аге 
manufactured оп the premises. The company had on view 
some of their more recent manufactures, which made a very 
interesting display. Among these their well-known ‘ Excello ” 
arc lamp, in all its latest improvements, was exhibited, the 
most recent being the improved sleeve, which by means of 
its construction allows all gases trom the interior of the globe 
to be led directly te the atmosphere, and at the same time 
it does not allow cold air to gain access to the burning area. 
This entirely prevents the deposit which used to accumulate 
on the globes. Another new lamp is the Snowball type of 
lamp, which has a full-inoon-like effect, which renders then 
useful for picture galleries, &с. Опе of the special features 
of this lamp is the elimination of practically all the violet 
rays, thus giving a silvery white illumination over the whole 
surface of the globe. The Koh-i-noor lamp is one of their 
latest productions, and :s a remarkable miniature arc lamp, 
which has great economiy in current, maintenance, and carbon 
consumption, coupled with long burning hours. The lamp 
gives à mean candle-power of 700, and takes 6 nun. carbon, 
with a consumption ot 4 unit per hour, and 30 hours’ burning 
capacity; the general design of the lamp is extremely artistic, 
and suitable tor decorative schemes. The size of the lamp 
is only 215 in. long, with a 7-in. globe. The firm also make а 
speciality of inverted arc lighting, and reflection from the 
ceiling, and in inost of their offices and works this method 
has been employed. In seme cases, where it is necessary that 
the source of light shall be concealed, a metallic. reflector is 
placed beneath the arc, but in other cases opal or translucent 
glass is employed, which allows some of the rays from the 
arc to pass throuzh. This method of lighting gives an even 
distribution of light, resembling daylight. The company have 
iusialled a testing department, where every lamp is tested. 
and its certificate of the test is attached, and the lamp is 
then placed in a packing case and sealed, and is then placed 
in the stores ready for sale, and the case is not opened again 
on the works. The company has vast stores on the ground and 
basement floors of the building, and separate departments for 
switchboard stores. The company also exhibited several types 
of their various switchgear, traction type overload cut-outs, 
reverse current cut-outs, and all kinds of alternating current 
breakers, and a quick-break main switch for currents up to 
500 amperes. Several specimens of the company’s vok and 
ampere meters were shown, and also several testing sets, and 
the Hanbv watt hour meter for single and polyphase currents. 
The company are now manufacturing, on the premises, high- 
tension switchgear of all kinds, and oil brake switches, which 


аге either double or triple pole. There are also remote 
control Н.Т. oil break switches, which are controlled by 
H.T. relays, time relays, or similar devices by means of 


direct. current. аё low -voltages. On Thursday evening the 
company gave a dinner at the Café Royal, Regent Street, W., 
to all their provincial agents апа many guests; about 140 
people assembled. After an excellent repast a smoking concert 
was held, which was thoroughly enjoyed by everyone. 


NEW PUBLICATIONS 


"Proceedings. of the American Institute of Electrical. En- 
gineers, January.” (New York: The Institute). 50 cents. 

"Electric Are Lamps." By J. Zeidler and J. Lustyarten. 
(London: Haroer & Bros.) 5s. 

“Modern Electrical Theory." By Norman Robert Campbell. 
(Cambridge: The University Press.) 7s. 6d. 

“The Local Government Annual and Official Directory, 1908." 
by S. Edgecumbe Rogers. (London: The Local Government 
Journal Othce.) 1s. 6d. 


—— Se ———— — 


The Board of Trade and the Electric Lighting Acts.--The Board 
of Trade recently received a letter from the Town Council of 
Hastings urging the desirability of municipal authorities being 
empowered to wire premises for consumers, and to supply fittings. 
The Town Council stated that they were adverse to incurring 
the large expense involved in promoting a private Dill with the 
express object of obtaining the powers referred to, and they 
asked whether the Board contemplated introducing a measure for 
extending the Electric Lighting Acts so as to confer, inter alta, 
upon all local authorities who own clectricity undertakings the 
powers in question. The Board of Trade has now replied to 
the effect that they hope to introduce а Bill next session to 
amend the Electric Lighting Acts, and in the event of their 
doing so the matter to which attention had been drawn by the 
Hastings Town Council would receive consideration. 
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SUMMARY 


А SERIOUS mains explosion oceurred on Sunday night 
on the Westminster network, the result of which was 
two broken windows in Mr. Leopold de Rothschild’s 
house in Hamilton Васе. A short circuit occurred in 
a bitumen main crossing the road, and an explosive 
mixture of bitumen gas and air penetrated through 
service box to a cellar in the area of the house. 
(Page 150.) 

AN article by Mr. E. L. Нил, reviews the advantages 
of electrical driving for textile mills, and deals with 
the question whether preference should be given to 
group drive or individual drive in different cases. (Page 
151.) 

Амоха the further local authorities in London and 
Greater London who will oppose the Electric Power 
Supply Bills are Woolwich, Paddington, Hendon, 
Richmond, Stepney, Lewisham, and the Middlesex 
County Council. The Bills will start in the House of 
Lords. (Page 152.) 

THE commissioners of the Board of Trade appointed 
to inquire into the boiler explosion at the Greenwich 
station of the South Metropolitan Electric Light & 
Power Co. in December, 1906, have given judgment to 
the effect that no blame attaches to the firm who sup- 
plied the boilerplate, while considerable responsibility 
rests with the boiler-makers. The chief and resident 
engineers to the station are also held responsible in a 
minor degree. The commissioners do not in any way 
attribute the explosion to conditions attendant upon 
the use of thermal storage. (Page 153.) 

AN action was commenced on Tuesday last week in 
the King’s Beneh Division, by two Italian electrical 
engineers against the executors of the late Sir John 
Pender, Bart., for breach of contract made in Decem- 
ber, 1889, in connection with certain water- -power rights 
and concessions for the purpose of supplying electrical 
energy to the City of Rome. The hearing lasted until 
Monday, when it was stated that terms had been ar- 
ranged between the parties. (Page 154.) 


Tie action by the Rev. Epwarp Hearn, Vicar of 
St. Mary and St. Mary Magdalene Church, Brighton, 
brought against the Corporation for alleged nuisance 
from vibration caused by the electrical machinery at 
the North Road sub-station, was continued in the 
Chancery Division this week. Evidence has been given 
on behalf of the Corporation by Mr. JAMES SWINBURNE, 
F.R.S., Prof. C. V. Boys, F.R.S., and Mr. ARTHUR 
Wricut. The hearing has been adjourned until to-day, 
when it is expected that judgment will be delivered. 
(Page 154.) 

Dr. К. GOLDSCHMIDT read а Papir last Thursday at 
the Institution of Electrical Engineers, the object of 
which was to provide in a convenient form data of what 
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may be regarded as the standard performance of elec- 
trical machinery. Continuous-eurrent machines, rotary 
converters, alternators, induction motors, and single- 
phase commutator motors were dealt with, and numer- 
ous curves of efficiencies and other properties of such 
machines over а large range of sizes were given. The 
discussion was opened by Prof. SiLvANUS THOMPSON, 
who drew some distinctions between the constants in 
the formule: based on first principles and empirical 
results. and discussed the constancy of the value of 
the ratio between the armature loud and the flux in 
machines. Mr. MacFARLANE considered such a fixed 
ratio inadmissible, and quoted examples to show that the 
author's flux curve did not represent the most economical 
conditions, and Mr. V. A. FYNN complained that the 
section on single-phase machines was not sufficiently 
specific. Mr. Н. Вовсе also spoke, and Col. Cnowr- 
TON questioned the possibility of standardisation of 
such matters. Dr. GorpscHnwipT, in his reply, pointed 
out that his results represented general averages, and 
were not based on particular designs. (Page 155.) 


Tue electrical winding plant, which the Priestman 
Collieries, Ltd., have installed in their Axwell Park 
Colliery, although of small size as compared with most 
main shaft winding engines, is a complete example of 
the Ilgner system with flywheel converter. (Page 163.) 


Dr. К. Ponr's Paper on recent developinents in 
turbo-generators, read before the Institution of Elec- 
trical Engineers in London last November, was further 
discussed by the Leeds Local Section last week. One 
or two points which the author had not touched upon 
were suggested, and various means of minimising com- 
mutation troubles were discussed. Agreement was ex- 
pressed with the author as to the impracticability of 
homopolar designs. (Page 166.) 


In the discussion in Glasgow on Mr. J. Е. C. SNELL’S 
Paper on the cost of electrical power for industrial 
purposes, Mr. ROBERT ROBERTSON showed graphically 
the difference between the tabulated and actual figures 
quoted by Mr. Snell for independent plants, and thus 
brought out the difference very clearly. Mr. C. P. 
SPARKS criticised the estimated figure of £12 for trans- 
mission as far too low. Mr. Lackir emphatically 
stated that Glasgow was not supplying power below 
cost price. Не expressed surprise that Mr. Snell’s 
costs for independent suction gas plant were higher 
than for steam plant, and gave some interesting figures 
for the diversity factors of various classes of load. 
Finally, he entirely disagreed with Mr. Snell in his 
view that the smaller towns should have been pre- 
vented from erecting their own generating stations, and 
said that even now Mr. Snell’s suggested remedy would 
not prove beneficial, as the small towns would only 
call on the power company to supply their peak load 
in winter. Mr. J. Ropertson stated that the load factor 
of a shipvard was a bad one, but confirmed the figures 
quoted by Mr. Snell for such loads. 
in the Paper, however, he regarded as too pessimistic; 
his own capital expenditure at Greenock was £43 per 
kw. Moreover, in his figures the author had not taken 
account of the capital already paid back. Mr. J. H. 
Волрех, in a communication received in London, says 
that his actual charge for power at Poplar in 1907 was 
171564. per unit, whereas Mr. Snell actually credits 
him with charging the sum of 1:43d. per unit for some- 
thing which ought to be charged at 1:686d., but which 
might be obtained elsewhere for 0°83d. Mr. W. B. 
EssoN expresses himself generally in agreement with 
Mr. Snell’s figures as to the costs in private generating 
stations, and as to some of the present power charges 
in London being too low. (Page 167.) 


Pnor. Kapp, in his second lecture at the Royal In- 
stitution last Saturday on the '' Electrification of Rail- 
ways,” considered briefly the chief characteristics of 


The conclusions . 


the forms of the continuous-current three-phase and 
single-phase systems now in use. (Page 169.) 

А sHoRT discussion followed the reading of Mr. 
BarLow’s Paper on '' The Heat Conductivity of Iron 
Stampings '' before the Birmingham Local Section of 
the Institute of Electrical Engineers. The Paper was 
given at some length in our last issue. Some criticism 
of the mathematics was made by Dr. SuMPNER and 
others. But the importance of the experimental re- 
sults was generally agreed upon. In the absence of 
the author, Prof. КАРР, at whose suggestion the ex- 
periments have been made, replied. (Page 170.) 


AN original communication by Mr. P. Н. POWELL, 
selected for publieation in the Journal of the Institu- 
tion of Electrical Engineers, describes some determina- 
tions of the gir-gap correction coeflicient for partly- 
closed slots of various proportions bv the stream line 
method. (Page 171.) 

Tig manufacture of fine classes of iron and steel by 
eleetro-thermie methods is continually developing. For 
the actual refining of steel and iron, the electrical induc- 
tion will probably be the furnace of the future. Under 
ELEcTROCHEMISTRY AND ELECTROMETALLURGY we de- 
scribe the new 5-ton Roechling-Rodenhauser furnace, 
which is being operated at the Roechling Iron Works 
at Voelklingen in Germany. Another very important 
development in the employment of electrical energy is 
in the manufacture of nitrogenous products from atmo- 
spheric nitrogen. We draw attention to a number of 
new works where the manufaeture of calcium nitrate 
and cyanamide is or will be manufactured. (Page 172.) 


A Paper by D. Е. Сомѕтоск in the ‘ Philosophical 
Magazine,” of which an abstract is given under ‘‘ ELEC- 
TRICAL SCIENCE,” contains a mathematical investigation 
bf the motion of a system of electric charges having 
an important bearing on the disintegration theory. In 
the Papers abstracted in the Continental section, 
ConBiNO describes how to obtain undamped oscillations 
without a condenser, BECQUEREL develops some new 
aspects of his magneto-optic effect, RUNGE assigns a 
place to the new infra-red series of lines of the alkaline 
elements, and ТисіллЕ confirms and develops Lange- 
vin's electron theory of magnetism. (Page 173.) 

AMONG the specifications published to-day is опе by 
W. P. HAMLYN describing an automatic circuit-breaker 
of the loose-handle type, which is actuated indepen- 
dently of the toggle catch. In the 1907 specifications 
the British Тпомѕох-Нооѕтом Co. have one relating to 
direct-current transmission systems of the high-tension 
type, in which unipolar generators are connected in 
series for producing the voltage required, and a special 
means is provided for keeping the voltage steady. А 
new method of sealing the leading-in conductors of 
metallie filament lamps is patented by the same firm, 
who have also patented & new method of insulating 
composition for electric conductors. А specification 
by E. РЕАксЕ and S. Watton is for an improved method 
of regulation for inclined carbon lamps, designed to pre- 
vent over-feeding and sticking of the carbons.  Pour- 
sEN has improved the method of periodically damping 
the oscillations in wireless signalling, and can regulate 
the vibrations of the circuits connected to the antenna. 
There are no patents of electrical interest expiring 
during the present week. (Page 178.) 


Tue Brentford Council are not opposing the L.C.C. 
Tramways Bill for the tramway across Kew Bridge. - 
The Brighouse Town Council has decided to purchase 
electricity from the Yorkshire Power Company, and are 
building a sub-station. The Cardiff tramway track 
repairs ordered by the Board of Trade will cost 
£100,000. Sir Alex. Kennedy has advised the Dun- 
fermline Town Council to sell its Provisional Order to 
the Fife Power Company. The North Metropolitan 
Electrice Supply Co. are considering a scheme for the 
supply of power in bulk to the Finchley Council. 
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Messrs. Crompton & Co. are seeking a provisional order 
to transfer the Hendon Electric Lighting Order to а 
company called the Hendon Electric Supply Co. The 
Stoke Newington Council propose to erect a generation 
station in connection with their destructor at an esti- 
mated cost of £3,700. The West Ham Corporation elec- 
tricity accounts show some interesting figures, as also 
do those of Plymouth and Sheffield. The Stourbridge 
Electric Lighting order has been transferred to the 
Shropshire and Worcester Electric Power Co., Ltd. 
Greystones is to have an electric generating station, 
and a company is being formed to exploit the under- 
taking. (Pages 175-176.) 

SPECIFICATIONS in connection with several Austra- 
lian telephone tenders may now be seen at the Board 
of Trade Commercial Intelligence Department, 73 
Basinghall Street, London. Burnley Corporation in- 
vites tenders for а booster; at Edinburgh an extension 
switchboard panel is required, and tenders for stores 
are invited by Leeds, Islington, West Ham, and 
Sheffield. The Rawtenstall Corporation and the Isling- 
ton Borough Council also require & large quantity of 
electrical machinery. New tramears are required at 
Southampton, cables at Tunbridge Wells, and sub- 
station plant at Fulham. (Page 176.) 

THE report of the Central London Railway shows 
considerable losses both in revenue and passengers 
carried for the past half-vear. Dividends are declared, 
however. The Metropolitan Railway Co. reports an 
increase in revenue of nearly £4,000, and a decrease 
in expenses of nearly £6,000. To mect the expenses 
arising from the West Hampstead and Farringdon 
Street accidents, a sum of £4,500 has been taken from 
the reserve fund. At the meeting of the East London 
Railway Co. reference was made to the increasing difħ- 
culties of carrying on the undertaking in the absence 
of some arrangement for through working with the 
lessee companies, all of whose lines are now worked 
electrically. Statements have been issued by both the 
British Electric Traction Co. and Marconi’s Wireless 
Telegraph Co. The former states that the question of 
paving the half-vearly dividend on the 6 per cent. 
cumulative shares due on February 15th will be left 
for decision until the annual meeting, owing to differ- 
ence of opinion on the Board. The Marconi Co. states 
that a new audit of the accounts has been rendered, 
but 16 is expected that the annual meeting will take 
place early in March. (Page 178.) 

Tne three Bills relating to electric power supply in 
London will commence in the House of Lords. These 
Bills are now ready for first reading. We give par- 
ticulars of several oppositions to private bills. (Page 
181.) 


Dr. Ворогри GOLDSCHMIDT, in undertaking the com- 
pilation of the Paper presented last Thursday to the 
Institution of Electrical Engineers, set himself a diff- 
cult and laborious task. He has given in a compact 
form a series of generalised data relating to the per- 
formance of dvnamos and motors, averaging the results 
of what has almost automatically become standard prac- 
tice. Although there may be no absolutely new facts 
in the Paper, old facts are certainly presented in a 
new form, which will be of use to a large class of 
engineers. The aim of the author was not to stan- 
dardise in the ordinary sense of the term, and he in 
no way sought to impose limits or otherwise to cramp 
the freedom of designers of dynamo-electric machinery. 
The series of curves of losses, efficiencies, and so on, 
are not intended as ideals to be worked up to in the 
production of standard apparatus, but represent what 
are the results that may be expected in average 
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practice. No engineer, be he dynamo designer or only 
slightly versed in the ways of flux and ampere-turns, 
can keep in his head quantitative data of a long range, 
different sizes of machines of all types. There are 
numerous cases in which, although it is not necessary 
to work out detailed designs, approximate figures are 
required in planning out schemes, of the efficiency, 
inherent regulation, or some other property, which 
machines for certain purposes may be expected to 
have, and here, we think, Dr. Goldschmidt’s curves 
will be found serviceable. Some of the speakers in 
the discussion lost sight of the fact that the re- 
sults represented general averages, not referring to 
any special line of machines, and went out of their 
way to find designs which did not agree in every 
respect with the data in the Paper; but, as was pointed 
out by Prof. SiLvANus Тномрѕох, it would be easy for 
designers to utilise the framework the author had pro- 
vided, and plot upon it the corresponding particulars 
of machines with which they were acquainted. 
ar f 

Tue fact that a considerable proportion of the 
Brighton consumers live over their shops has been 
handed down to us from a classical Paper of Mr. 
ARTHUR WRIGHT, and has now become almost pro- 
verbial; but it appears now that the Brighton resident 
is also not above availing himself of an excuse for not 
going to church on Sundays. An action for an in- 
junction for nuisance against the Brighton Corporation 
in respect of their substation in North Road has been 
proceeding during the past fortnight, and it may be 
anticipated that judgment will be delivered to-day. 
The alleged nuisance is caused by the humming of 
the motor-generators in the station in North Road, 
which has been converted to a substation, and is 
supplied from the Corporation’s large generating station 
at Southwick. Both sides admit that a humming 
noise can be heard in a church close to the sub- 
station, and the only question at issue is whether the 
noise is sufficient to interfere with the service, and 
distract the thought of the worshippers. In a case 
like this, in which the real question at issue could 
be settled at once by the judge going down to the 
spot and deciding the matter by his own observation, 
it is remarkable that it should be necessary to need 
expert evidence on both sides, and that no less than 
three experts, including two F.R.S.’s, should have to 
go down to Brighton to investigate the matter. The 
dispute is one that was certainly well adapted to being 
settled by arbitration, but, on the other hand, supply- 
station engineers and managers will doubtless be grate- 
ful to the Brighton Corporation and the Church party 


_ for allowing the action to come to Court, for it is, we 


believe, the first case in which an endeavour has been 
made to obtain an injunction in respect of а sub- 
station, and the case will be & useful precedent. 
PME FUE 
Mr. J. Е. C. SxELL’s Paper on the cost of electrical 
power for industrial purposes has been discussed at 
greater length at the Institution of Electrical Engineers 
than any other Paper we have had there for some time. 
It is on a question of vital interest to the electrical in- 
dustry, and those who are interested in electric power 
distribution will be glad to hear that the adverse effect 
which the more pessimistic parts of the Paper might 
have had, has been more than counterbalanced by the 
c 2 
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confident optimism of many of the supply station en- 
gineers. We have already pointed out that Mr. Snell’s 
“© correct’ prices for power supply which he thinks 
should be charged by the existing electricity works are 
based on the premise that a trader is acting wrongly 
to offer a commodity below its present cost price, even 
if in doing so he can produce such a demand that the 


cost price with the more favourable output will 
be greatly less than the selling price. With 
this assumption we cannot agree. Мапу вир- 


pliers, moreover, have adduced figures to prove 
that they are by no means selling below cost price, as 
Mr. Snell imagines. His tables of figures for the costs 
of production in independent electrical plants were also 
criticised, and while he himself admits that they may 
be taken as minimum figures, and do not include the 
proper proportion of establishment charges, yet there is 
no doubt that the assumption cannot be made from 
first principles, as some are inclined to do, that works 
with their own generating plant are necessarily run less 
economically than if they buy their electrical energy. 
In the case of this Paper, the experiment of having 
simultaneous discussions in London and some of the 
Local Sections has proved a success. The discussion 
in Glasgow, which we report in this issue, was well 
up to the level of the debates on technical Papers 
there, and so many speakers desired to have a hearing 
that the Paper is to be taken again at the next meet- 
ing of the section. In London also it is evident from 
the written communications received, many of which 
are of even greater value than some of the spoken 
remarks, that the two evenings’ debate did not ex- 
haust the subject. For this reason, we owe a debt of 
gratitude to the Institution for giving us access to 
the written communications, so that we have been able 
to publish the pith of them while the Paper is still 
fresh in our reuders' minds. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY), THURSDAY, JANUARY 50тн. 
Royal Society. 

4.50 p.m. Meeting at Burlington House, Piccadilly. 
Among the Papers down for reading is the follow- 
ing :—'' On the Generation of a Luminous Glow in an 
Exhausted Receiver Moving Near an Electrostatic 
Field, and the Action of a Magnetic Field on the 
Glow so Produced," by the Rev. F. J. Jervis-Smith, 
F.R.S. 


FRIDAY, JANUARY 51зт. 
Royal Institution. 


9 p.m. Evening Discourse by Prof. Ernest Rutherford, 
F.R.S., on “Recent Researches on Radio-activity."' 


MONDAY, FEBRUARY np. 


Institution of Electrical Engineers: Newcastle Local Section. 


8 p.m. Meeting at the Armstrong College, when a Paper 
will be read by Messrs. T. F. Wall and S. P. Smith 
on ‘Experimental Determination of the Losses on 
Pole Shoes due to Armature Teeth.” 


Dick Kerr Engineering Society. 
8 p.m. Meeting at Preston. Paper to be read :—‘ Notes 
on Commutation,” by С. A. Juhlin. 


TUESDAY, FEBRUARY 4тн. 


Institution of Electrical Engineers: Manchester Local Section. 


7.30 p.m. Ordinary Meeting at the University. Paper to 
he read :— Protective Devices for High-tension Trans- 
mission Lines," by J. S. Peck. 


WEDNESDAY, FEBRUARY 5тн. 


Dynamicables. 


7 for 7.50 p.m. Dinner at the Trocadero Restaurant. 


THURSDAY, FEBRUARY бтн. 
Institution of Civil Engineers. 
8 p.m. Ordinary General Meeting at the Institution of 
Civil Engineers; Great George Street, Westininater. 
Paper to be read :—" Protective Devices for High- 
tension Transmission Circuits," by J. 5. Peck. 


Institution of Electrical. Engineers: Lecds Local Section. 


8 p.m. Smoking Concert at the Hotel Metropole, Leeds. 
Röntgen Society. 

8.15 p.m. Meeting at 20 Hanover Square, London. Paper 

to be read:—''The Present Position of X-Ray 


Measurements," with demonstration of apparatus, by 
Dr. Deane Butcher. 

FRIDAY, FEBRUARY 714. 
Institution of Civil Engineers: Students! Section, 

8 p.m. Meeting at 25 Great George Street, Westminster. 
Paper to be read :—‘‘Klectric Hardening and  Anneal- 
ing Furnaces,” by P. Т. Steinthal. Mr. James Swin- 
burne, F.R.S., will take the chair. 

SATURDAY, FEBRUARY 874. 
Junior Institution of Engineers. 


6.30 for 7 p.m. Anniversary Dinner at the Hotel Cecil, 
London. 


SERIOUS MAINS EXPLOSION ON THE 
WESTMINSTER NETWORK | 


SERIOUS explosion occurred at six o'clock on 

sunday evening on the Westminster Co.’s mains 
in Hamilton Place, which leads from Piccadilly into 
Park Lane. It appears that a fairly old vulcanised 
bitumen cable in bitumen casing crosses Hamilton 
Place at the point in question, and a short circuit 
occurred across all three conductors of this cable. The 
heat generated at the short, boiled the bitumen in the 
usual way, and the gas generated passed through the 
conductor into а service box in the pavement, and 
then through the pipe containing the service cables 
to a cellar in an area of Mr. Leopold de Rothschild’s 
house (No. 5 Hamilton Place). Here an explosion 
occurred, and two windows ot the house were broken, 
one of which was blown in from the force of the explo- 
sion. Alarm was immediately given, and the Fire 
Brigade was soon on the spot. as well as the officials 
of the Westminster Electric Supply Corporation, but 
the services of the firemen were hardly needed. Un- 
fortunately, a second explosion occurred in the strect 
on lifting a pavement cover a short distance away. 
The explosive mixture, of bituminous vapour and 
air, Which, of course, penetrated here, was again 
the cause. but it is not quite clear how this was 
ignited. The occurrence is greatly to be regretted, as 
it is well known that on the Westminster mains a` 
very complete system of examination and testing is 
in force. We believe we are right in our assumption 
that the lead covering and armouring of the cables is 
not bonded through, and an indication of faults is 
obtained by feeling the sheathing for shock when the 
boxes are lifted for inspection. The cable under the 
roadway has been abandoned, as it would be a con- 
siderable expense and disturbance to traffic to lift it. 


Telegraph Traffic.-. Cable communication with Beira was 
opened on the 25rd inst. This cable connects at Mozambique with 
the system of the eastern group of companies. The French Tele- 
graph Co. repaired the break in their Paramaribo-Cayenne cable 
on the 24th inst., but their Cayenne Salinas cable gave out on the 
29th inst. The Trinidad-Demerara cable, repaired on Jan. 16th. 
was again interrupted from Saturday until yesterday. Communi- 
cation between Rome and Constantinople stopped on the 25th of 
this month, but was restored on the 26th, and on the 28th 
the cable between Alexandria and Larnaca ceased to operate. 
The “El Arich " and other landline routes have also suffered 
derangement. “Yelegraphic veonnection has again been restored 
with the Orkney, Shetland. and Faroe Islands and Iceland. 
Caister now appears in the list of stations from which Marconi- 
grams may be despatched to ships at sea. 

The Eastern Telegraph Co. was yesterday refusing all traffic 
to Australia and the East in consequence of the Egyptian land 
lines being down. | 
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ELECTRICITY IN THE TEXTILE TRADE 
By E. L. Hill 


LMOST the first requirement of the textile manu- 

facturer is steadiness of drive, for this affects both 
the quality and cutput of his yarn; but uniformity of 
speed was unattainable until the application of elec- 
tricity, and more particularly of three-phase electricity 
venerated by turbo-alternators. The modern mill 
engine is a very fine machine of its kind, but it has all 
the disadvantages of low-speed reciprocating motion, 
viz., dead centres, want of balance, and varying angular 
velocity. These defects are inherent to its kind, and 
us long as such engines are used in textile mills, so long 
will the machines that they drive suffer from irregu- 
larities of speed. Gas engines at the present time need 
hardly be considered, since every defect of the slow- 
speed reciprocating steam engine is present in the gas 
engine in a markedly greater degree. 

The modern mill engine is prodigal of space. By 
reason of its slow speed it is necessarily large, and. 
since its power is transmitted mechanically, much space 
is taken up by rope-races, pulleys, shafting, bevel, and 
other gearings. Moreover, the transmission losses are 
high, and increase rapidly as the plant is loaded up. 
The friction in the bearings and between gear wheels, 
and also the slip and creeps-in ropes and belts, become 
very serious items. The presence of slip caused by 
irregularity of drive can often be detected by the highly- 
polished surface of the pulleys. 

The variation in angular velocity in the reciprocating 
engine is chietly caused by the fewness of the impulses 
that its pistons receive per minute, only a few hundred 
at the most. The turbine, with its large number of 
blades, its many series of expansion, its purely rotary 
motion and its perfect balance, is necessarily a 
smoothly-running machine, and the impulses that its 
blades receive must be measured by hundreds of 
thousands per minute; it runs, in fact, at a constant 
speed. The alternator which the turbine drives is 
directly coupled to it, and runs at the same speed, and 
this, as will be seen later, has an all-important effect 
upon the steadiness of running. 

Another great advantage of the turbo-generator is 
that it can be made capable of withstanding continuous 
over-loads for long periods without damage. The best 
modern practice divides the load in the textile mill 
between two machines, each of which is capable of 
withstanding whenever required an over-load of 100 
per cent. for ten hours with a slightly higher steam 
consumption. Under normal conditions, both turbines 
share the work between them, but should one be 
stopped for examination or repair, the other can supply 
the whole cf the power and lighting requirements of 
the mill at a small additional cost in coal. The extra 
capital outlay for two such turbines over one capable 
of driving the mill singly ‘s surprisingly small, and is 
a very moderate premium to pay for insurance against 
possible loss caused by shut-down. 

Compared with the size of a slow-speed reciprocating 
engine, pulleys, and rope-race, a turbo-alternator of 
equal power occupies about one-tenth of the rcom, and 
f the power is divided between two turbines they will 
not take up more than one-seventh of the room that 
the reciprocating engine would require 

In the mill, power is transmitted to the various 
motors by means of suitable eables, which can be run 
and fixed anywhere. The losses in the mains at full 
load when a reasonable pressure is used need never 
exceed 21 per cent. Four hundred volts is the best 
pressure to adopt in most cases, as it is high enough 
to be economical in copper, vet not so high as to be 


dangerous or ditlieult to manipulate. With three-phase 
energy, Which is far and away the best for textile mills, 
such a pressure has the further advantage of being suit- 
able for lighting. With star-wound transformers, the 
lighting system can be wired between each of the three 
phases and the neutral point, the effective pressure on 
the lamps then being 230 volts. Ifa higher pressure 
than 400 volts is required, transformers become neces- 
sary for the lighting. 

In the mechanically-driven mill, extensions of the 
premises often involve either excessive losses in trans- 
mission of power or the putting down of ап independent 
plant. By the use of electricity, extensions only entail 
the running of cables and the fixing of motors. The 
extensions, moreover, need not follow rigid lines as in 
the case of mechanical drive, and the buildings can be 
placed anywhere convenient, and odd corners profit- 
ably employed. | 

With alternating current, the constancy of the fre- 
quency has an all-important effect on the steadiness of 
running. The speed of the motors depends alnicst 
entirely on the frequency of the supply, and is only 
affected to a small extent by variations in the voltage 
of the supply and the load on the motors. If, there- 
fore, the frequency remains constant, the speed of the 
motors will not vary. It follows from this that motor- 
driven machinery can always run at the maximum 
speed that the fabric will permit. With uniform speed, 
fewer ends are broken, and no allowance need be made 
for sudden variations. With mechanical drive it is 
impossible to run at the maximum speed that the 
material can stand, because, owing to the irregularities 
of drive, that maximum would sometimes be exceeded. 
It is, therefore, necessary to fix on a lower speed, which 
entails a reduction in output. But with electrical driv- 
ing the flyers, rings, and mules can always be run at 
the highest speed that the rovings can stand. This 
regularity of speed not only increases output, but also 
improves the quality of the yarn, so in both ways а 
better return is earned on the capital. The smothness 
of running has, moreover, the effect of reducing the 
repairs bill. 

Electrical energy can be easily and accurately 
measured, and, in consequence, when motors are em- 
ployed a careful check can be kept on the а: егеп 
processes of manufacture. A machine that needs 
repair or a shaft out of alignment can be quickly de- 
tected and put nght. 

Another incidental advantage of the use of electrical 
power is that cheap lighting can be obtained for the 
mill, and from this it follows that the employees, work 
under clean and healthy conditions. 

Enough has been said to prove the advantages of 
electrical driving, and 1% may be of interest to examine 
roughly the methods by which the energy may best be 
made to do its work. The three ways to be considered 
are driving bv a single motor, which takes the place 
of the steam engine, '' group drive,” and ‘ individual 
drive." The group drive is far the most common, .and 
is usually the most economical. In this system, one 
motor is used to drive one or sometimes two or three 
lengths of shafting, which, in turn, drive a number of 
machines through belting. The great advantage of 
such a drive is its low first cost, while its efficiency 
is high. Individual drive, in whch each machine is 
worked by its own motor, entails a somewhat heavy 
initial outlay. but in certain cases it has advantages. 
As every machine is self-contained, any number of 


= machines сап be run with the maximum of economy, 


— 
C! 
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аз all losses in belts, shafting, and the like are avoided. 
The individual drive is specially suitable for weaving- 
sheds, where the horse-power of the shafting compared 
with that of the looms is high, and where a large per- 
centage of the looms are constantly at rest. The looms 
in a wenving-shed are a more or less fortuitous col- 
lection of individual machines. One, ten, or a hundred 
of them can be stopped without interfering with the 
rest, and independent driving is often a great advan- 
tage. In a new shed it will mean a great saving in 
the building, as no provision need be made for long 
lines of heavy shafting. The shed, moreover, will gain 
materially in light through the absence of pulleys, and 
the looms can be placed in any position, and much 
valuable space can be utilised that with mechanical 
driving would be unavailable. Three-phase motors for 
driving looins of from 4 to 21 h.p. can now be obtained 
that will attain full speed from rest within one to five 
seconds; thev drive the looms either by belts cr gear- 
ing. When belts are used, a device is employed to 
maintain an even tension. In the case of gear driving, 
friction or centrifugal clitches are employed, which 
save the motors from sudden shocks caused by the stop- 
ping of the loom, and prevent damage to the reeds, 
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which would otherwise be caused should the shuttle 
stop short in its travel. 


Group driving is usually the best in spinning mills 
because the precess of spinning is a continuous one. 
From the breakers to the mules or rings, the material 
travels—or should travel—evenly onwards, and the raw 
cotton forming the bale reappears, less wastage, as yarn 
in the spinning room. А stoppage in any part of the 
process would affect the output of the whole. 


Mules should always be driven on the group system, 
because their frequent reversals са] for an amount of 
power installed far in excess of the average required, 
and in mule spinning the drive should always be ar- 
ranged so that one motor works several mules. Ring 
and doubling frames, on the other hand, can often be 
advantageously driven by separate motors, althcugh the 
capital cost will be higher. The power they absorb is 
regular, and does not vary continually as in mule 
spinning. 

Hapid progress in the electrical driving of textile 
mills is beiug made. and by midsummer of this vear 
almost 6 per cent. of the total spindles in Lancashire 
will be electricallv driven. 


THE LONDON ELECTRIC POWER BILLS 


HE London Power Bills will come up for consideration first 
in the House of Lords. A number of further reports have 
been made to local authorities affected by these Bills : 

The Parliamentary Committee of the London County Council 
recommend that petitions be lodged against the London 
and District Electricity Supply, London Electric Supply, and the 
London (Westminster and Kensington) Electric Supply Bulls. 

The Town Clerk to the Woolwich Borough Council, reporting 
upon the London Electric Supply Bill, states that the Bill would 
enable the Joint Committee in any event to supply energy within 
the Council's area for haulage and traction purposes without 
the Council's consent, and, failing agreement, would compel a 
reduction of existing prices generally. In regard to the London 
and District Electric Supply Bili, the company propose to com- 
pete with the Council throughout their area of supply for all 
power purposes and for light to the extent, of 20 per cent. of the 
power load. With regard to the London (Westminster and 
Kensington) Supply Co.'s Bill, the effect of clause 8 would be 
to empower the company to supply the South-Eastern Railway 
Company with energy to be used on any part of their system, 
including that portion in the Borough of Woolwich. The 
Council having considered the Town Clerk's report and the 
observations of the Law and Parliamentary Committee thereon, 
resolved to present a petition against the London Electric Supply 
Bill and the London and District Electric Supply Bill The 
Council's interests, it was held, were not sutfliciently. prejudiced 
to warrant any opposition to the London (Westminster and 
Kensington) Electric Supply Co.'s Bill. 

The Paddington Borough Council, at its last meeting, con- 
sidered the views of the Legal and Parliamentary Committee 
regarding the London (Westminster and Kensington) Electric 
Supply Co.'s Bill, the London Electric Supply Bill, and the 
London and District Electricity Supply Bill. The only pro- 
posals of the first-named measure which appeared to the Com- 
mittee to affect Paddington were contained in the clauses relating 
to the laving of high-tension mains. The Committee expressed 
the opinion that if high-tension mains were laid through Pad- 
dington for the benefit of other boroughs, the Borough Council 
should choose the route of such mains. The Committee object 
to the purchase clause in the London Electric Supply ВШ, 
inasmuch as the Paddington Council at present possesses special 
powers for purchasing the undertakings of one of the parties to 
the Bill, i.e., the Metropolitan Electric Supply Co., Limited. 
The Committee, however, regard it as improbable that either 
of the Bills will become law in their present form, and do not 
consider that they endanger the interests of the Borough вић- 
ciently to warrant the very considerable expenditure which 
would be necessary to effectually support the Council's opposition 
to the schemes. It is further suggested that the attention of 
Parliament and the L.C.C. should be drawn to the Council's 
objections to the proposals in the Bills for the nullification of 
the powers possessed by Paddington for the purchase of the 
Metropolitan Electric Supply Company's undertaking in the 


Borough, and also to the other points mentioned.—It was 
decided to communicate with the L.C.C., the Borough's repre- 
sentative on that body, and the Parliamentary representatives 
informing them of the Council's objections to the proposals, 
and requesting the intluence of the representatives in securing 
the rejection of the Bills. 


At the last meeting of the Middlesex County Council the 
Parliamentary Cominittee recommend opposition to the London 
Electric Supply ВШ and the London and District Electric Supply 
Bill оп general grounds. 


The Hendon Corporation has decided to deposit petitions 
against the London and District Electricity Supply Bill and the 
London Electrie Supply Bill, Hendon being included in the 
areas scheduled. 


The Richmond Town Council will also petition against both 
Bills. 


The Parliamentary Committee of the Stepney Borough Council, 
in a report issued on Monday, states that the London and 
District Electricity Supply Bill would seem, from the Stepney 
point of view, the most dangerous proposal made to Parliament 
in regard to the supply of electrical energy. In addition to 
claiming the power to give supplies to such undertakings as 
railways, tramways, and canals, without first obtaining the 
consent of authorised distributors, the company proposed to give 
supplies without obtaining consent to power users whose maxi- 
mum demand exceeded 250 kw. It proposed also to give sup- 
plies to other consumers when able to quote a lower price than 
the authorised distributor. ‘The committee also object that the 
Fill does not indicate definitely the prices proposed to be charged 
to consumers, leaving the Borough Council, as undertakers com- 
peting with the company, in the dark as to the rates against 
which they were called upon to compete. The committee con- 
sider the clause empowering the company to acquire the under- 
takings of other authorities by agreement as most objectionable, 
aud express the opinion that the company should be compelled, 
at the option of an authorised distributor, to purchase the 
latter's existing undertaking on fair terms. With regard to the 
London Electric Supply Bill, the committee point out that the 
prices, not exceeding £5 per kw. per annum and (35d. per unit, 
at which the Joint Committee is obliged to give supplies to 
authorised distributors, are actually higher than the maximum 
prices at which the authorised distributors would be bound to 
supply to consumers if the Bill became law. The Bill was, 
however, far тоге satisfactory to the Council than the London 
and District Bill, as it was not proposed to invade the Council's 
area except as regards docks which it was desired to supply with 
energy for haulage traction. The committee has decided in 
favour of opposition being offered to both Bills. 


Acting upon a recommendation by the General Purposes Com- 


mittee, the Lewisham Borough Council will oppose both the 
Lendon Electric Supply Bill and the London and District Bill. 
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THE GREENWICH BOILER EXPLOSION 


“T° HE Board of Trade inquiry into the boiler explosion which 
occurred at the Greenwich Works ot the South Metropolitan 
Electric Light and Power Co., on December 20th, 1906, under 
circumstances already reported in ELECTRICAL ENGINEERING (Vol. 
I., page 24; see also Vol. Il., page 1006), was concluded on 
Wednesday of last week at the Town Hall, Greenwich, when 
Messrs. А. A. Hudson and W. Н. Hallett, the Commissioners 
appointed by the Board of Trade, delivered judgment. 

The judgment commenced as follows :—This inquiry in many 
respects 1s remarkable. Though the inquiry has lasted a long 
time, the facts are comparatively simple, and the cause of the 
explosion not far to seek. А steel drum working at a 
pressure of 160 lb. per square inch was found to have developed 
a crack in the end-plate near the riveting for a length of 2,% 
in., and a small jet ot steam was issuing from it, yet no one 
in charge of the boiler, from the highest to the lowest, thought 
there was any danger, and no one took any step to shut down 
the boiler or reduce the pressure of steam. It has been urged 
that the drum was only four months old, had been supplied by 
a well-known firm, and had been thoroughly tested; but the 
fact pointed to something exceptional, and should have been 
taken as a warning that there must be something seriously wrong. 
The primary cause of the explosion was the supply of a badly 
constructed drum by the makers, the immediate cause being 
the neglect to reduce steam when a crack appeared. | 

The drum which exploded was a “thermal storage-drum,"' and 
was one of two connected with a Babcock & Wilcox boiler. It 
was constructed of mild steel plates. was cylindrical in form, 
with elliptical ends, and was connected with, and formed part 
of, the boiler 

The tests to which the boiler had been subjected were then 
described. The drum was first put into use at the company's 
works on August 18th, 1906, so that it had onlv been in use 
about four months when it exploded. During this short period 
of its existence it appears to have worked satisfactorily. А leak 
ovcurred in October, 1906, and another one later in the seams, 
to which no importance was attached, except that when the 
leak subsequently occurred (which led to discovering the crack 
in the end-plate which afterwards gave way), it was at first 
thought that the leak was due to a similar cause. 

The appearance of this further leak, noticed first on December 
17th, is then referred to, and it is recorded how no efforts were 
made to ascertain its cause until the following Wednesday, when 
a little of the lagging was removed, and it was discovered that 
there was a crack in the end plate of the drum 2,,in. long, 
running in a line with the circumference and near the riveting. 
From this crack a jet of steam about 1 ft. long and $ in. in 
diameter was issuing. Upon this, Mr. Constable, the resident 
engineer, discussed the matter with Mr. Covell (of Messrs. Bab- 


cock & Wilcox), who subsequently telephoned to his firm, but. 


neither considered that there was any danger. Mr. Constable 
then gave a written order to the shift engineers that the boiler 
was not to be let down, in order, as he said, not to increase 
the crack by changing the temperature of the drum; but he 
did not then report the discovery of the crack to his chief, Mr. 
Bowden. ‘The reason, no doubt, that Mr. Constable sent for 
Mr. Covell was that he considered, as did also nis chief, Mr. 
Bowden, that they had not yet taken over the drum from 
Messrs. Babcock Wilcox, the terms of Messrs. Babcock & 
Wilcox’s contract with the South Metropolitan Electric Lighting 
and Power Company being that the final payment was to be 
after six months’ satisfactory working, and this period had not 
expired. 

The visit of Mr. Shermer on the Thursday morning is then 
alluded to, after which Mr. Constable reported on the state of 
the boiler to Mr. Bowden. Mr. Shaw, engineering inspector of 
the National and General Boiler Insurance Co., was then sent 
for, and Mr. Bowden telephoned to Mr. Kolle, assistant manager 
of Messrs. Babcock & Wilcox, who appears also not to have 
anticipated immediate danger. Mr. Bowden's concluding words 
on the telephone to Mr. Kolle were, ‘‘ We will see what Shaw 
savs’’; this was about twenty minutes to four. Mr. Bowden 
then sent Mr. Shaw to inspect the boiler, and in about fifteen 
or twenty minutes the explosion occurred, killing Mr. Shaw, 
who was in the act of examining the drum, and Mr. Coombes, 
the boiler-house foreman, who was then, or about then, removing 
some of the lagging. It was then twilight, and the heaviest 
load on the engines was just coming on; but it does not appear 
that the pressure in the boiler was beyond „оу Ib. per square 
inch—its proper working pressure. | 
The nature and causes of the explosion are dealt with in a 
m report of Mr. Carlton and Mr. Vose, who made the pre- 
iminary examination after the explosion. Shortly, the nature 
of the explosion was that the back end of the thermal storage- 
drum blew out, having fractured round the edge close to the 
rivets, while the drum, with the front end attached, was pro- 
mua almost horizontally a distance of 95 yards into a neigh- 
»"ring gas-works, penetrating in its course three stout brick 
walls before it came to rest. the third wall being 2 ft. thick. 

After the explosion it was found upon an examination of the 
drum that a crack had, at the time of the explosion, existed 


ы 


two-thirds round the circumference of the end-plate, with a series 
of small cracks besides, leaving only ;', in. to у in. of sound 
metal, and that in one place this crack had penetrated entirely 
through the plate for a length of 2, in. 'lhis was the crack 
which had appeared on the outside. Other defects also appeared. 
All these detects were found to run round the knuckle, ше 
the edge of a chain of deep indentations, which had been cause 

in fitting the end-plate into the shell of the drum at the works 
of Messrs. Babcock & Wilcox. 

The process of manufacture of the end-plates of these thermal 
storage-drums was first to press the inetal of the end-plate 
while hot in a die to the required shape, and, after they had 
cooled, to fit each end-platé into the shell by placing the flange 
of the end-plate into the last plate of the shell. By means of 
an hydraulic riveter, which could exert a pressure of 60 tons, 
the flange of the end-plate and the plate of the shell were then 
forced together, the metal of the shell and the end-plate in this 
last process being cold. ‘The steel used in the drums was sup- 
plied by Messrs. Beardmore, and was made on the acid open- 
hearth process. During this fitting of the end-plate into the 
shell indentations to the depth of 5 in. had been caused to the 
inside of the knuckle of the end-plate where the cracks before. 
reterred to were afterwards found. These indentations were 
caused by the snap-head of the riveter, which, instead of having 
been entirely directed against the flange of the end-plate, had 
partly come in contact with the inside radius of the end-plate 
at the knuckle. This, as Mr. McLaren reported to his firm 
after the explosion, was because the end-plate had been brought 
down too low into the shell-plate during the process betore 
referred to. The effect of these indentations was to punish the 
metal very severely, and to cause distortions as well. 

The Conunissioners continue :— Though the work in the other 
part of the drum was described by Mr. Carlton as being of 
the highest class, wo have no doubt that the indentations we 
have described. showed bad workmanship, and this bad work- 
manship was the primary cause of the explosion. "These inden- 
tations were not, according to the evidence of diflerent persons 
in the employ of Messrs. Babcock & Wilcox, regarded as of any 
importance. 

Messrs. Babcock & Wilcox contended that such indentations 
did not show bad work, and stated that numerous drums were 
sent out of their works with indentations, and several with as 
deep indentations as in the exploded plate. They also sought 
to shirk the responsibility for the defect in the end-plate by 
saying that the plates which Messrs. Beardmore had supplied 
them with were defective, and we have in consequence listened 
to exhaustive evidence as to the quality of the plates supplied 
by that firm to Messrs. Babcock & Wilcox, of which the plate 
used in the manufacture of the end-plate which exploded was 
one. 

We have had, however, the benefit of very careful bending 
tests, made under the supervision of Mr. Carlton, and in the 
presence of representatives of Messrs. Babcock. & Wilcox, and 
these tests, speaking generallv, dispose of the suggestions of 
Messrs. Babcock & Wileox of brittleness. 

There was one test. however, which might have left some 
doubt in our minds had not exhaustive tests been made by Dr. 
Stanton, superintendent of the Engineering Department at the 
National Physical Laboratory at Teddington, and by Mr. Rosen. 
hain, superintendent of the Department of Metallurgy and 
Metallurgical Chemistry in the same laboratory. "These tests 
entirely disposed of the suggestion of inferior metal. 

These tests. besides showing the good qualitv of the metal 
soled by Messrs. Beardmore, demonstrated the injurious effect 
of the rough handling which the plate received at the works 
of Messrs. Babcock & Wilcox. We have no hesitation. there- 
fore, in finding that the plate supplied by Messrs. Beardmore 
was of good normal quality, and that the fracture in the end. 
plate was in no way due to bad material. We also come to 
the conclusion that the cracks in the end-plate which caused 
the explosion probably existed to some extent at the time the 
boiler was tested by hydraulic pressure up to 240 lb., though 
probably not observable under ordinary internal examinations 
of the drum. The hydraulic test was a dead load, but when 
the live load—namely, 160 lb. of steam pressure— was applied ; 
the cracks, in our opinion, increased, and this increase was 
partly due to the panting movement in the drum, caused by 
variations in the temperature of the drum, and the pressure 
in the drum arising from various causes. 

The judgment then deals with the responsibility of the cif- 
ferent persons concerned. It is stated that Messrs. Beardmore 
are in no way responsible, but the responsibility of the makers 
of the boiler is referred to as follows :— 

Messrs. Babcock & Wilcox, on the other hand, supplied a drum 
with a defectively-constructed end-plate—that is to say, an end- 
plate injured by rough handling. due to bad workmanship. 
They are, therefore, primarily responsible for the explosion. 
and they have wasted some days in endeavouring to show that 
the defect in the end-plate was due to bad material. Mr. R. A. 
McLaren, their works manager. is responsible for sending out 
а bad end-plate from the works. 


154 ELECTRICAL ENGINEERING 


JAN. 30, 1908. 


Mr. Н. W. Bowden and Mr. Constable are both held partly 
responsible; and with regard to the responsibility of the former, 
the Commissioners remark :—‘‘ In the management of electrical 
power stations, when the chief engineer is an electrical specialist, 
as he should be, it seems to us desirable that some arrangement 
of the staff should be made so that the engineer's responsibility 
for the safe working of the boilers should be lessened, or trans- 
ferred to an engineer having a thorough knowledge of the work- 
ing of boilers :— 

The judgment concludes :—- 

The sums which we order to be paid to the Board of Trade 
are as follow :— 


£ 
Messrs. Babcock & Whileox  ... ps T .. 400 
Mr. Richard. Andrew McLaren 6 se ae. 50 
Mr. Bowden AM ma a » —" .. 60 
Mr. Constable PN m TE Ке Й .. 0) 


* 


In conclusion, we think it will remove any false impressions 
caused hy this explosion if we place on record the fact that 
nothing has occurred at this inquiry to throw any doubt as to 
the safety of thermal storage-drums; but if they are badly con- 
structed or are not worked under safe conditions, explosions, 
of course, will occur, just the same as in the case of any other 


boiler. 


ITALIAN WATER POWER SCHEME LITIGATION 


N Tuesday, January 21st, in the King's Bench Division of 

the High Court, Mr. Justice Grantham and a special jury 
had before them the case of Girolame Taddei and Paoli Bellam, 
against John D. Pender, Lord Hay and Richard Enfield, 
executors of the late Sir John Pender, for breach of 
contract made in December, 1889, between the plaintiffs 
and Sir John Pender on the one part, and Mr. Jabez S. Balfour 
on the other part, whereby it was agreed to purchase from the 
plaintiffs certain water rights and concessions in Italy for 
the purpose of manufacturing electricity for the lighting of the 
City of Rome and other uses. The defendants denied liability, 
and counter-claimed for £12,000 unrecovered on a previous judg- 
ment against plaintiffs. Mr. Horridge, K.C., M.P., and Mr. 
C. C. Scott appeared for the plaintiffs, and Sir Edward Carson, 
K.C., M.P., Mr. Rufus Isaacs, K.C., M.P., and Mr. Spencer 
Bower, K.C., were for the defendants. The plaintiffs are two 
Italian engineers, and the transactions of which the case forms 
the subject took place in 1889, and has reference to property 
some 17 miles from the City of Rome. In 1889 it occurred to 
the plaintiffs that the water power at a Villa near Rome, known 
as Villa D'Este, could be utilised for the purpose of supplying 
electrical power to the City of Rome. Accordingly they came to 


England, and saw the late Sir John Pender, then chairman of. 


the Eastern Extension Telegraph Co., who was favourably im- 
pressed with regard to the scheme, and said he was anxious to 
form a conipany to be called the Italian General Works Electri- 
cal Enterprise Co., with the object of applying for concessions 
from the Rome municipality. Plaintiffs were instructed to gu 
back to Italy to see if they could arrange the matter, the result 
being that they entered into an agreement, by which they 
agreed to purchase the right to use the water power in question 
for 600,000 lire (£24,000). They also arranged for the sale of 
the National Educational College, in the villa of D’Este, for 
450,000 francs (£18,000), and both those agreements were entered 
into and completed. Plaintiffs paid a deposit of £2,000 for the 
water rights, and they guaranteed payment of another £2,000 
as against the completion by the purchasers of the educational 
college on the site. Eventually, however, the negotiations fell 
through. and the concessions for the supply of electricity were 
never obtained. 

On Wednesday, January 22nd, Mr. Horridge, K.C., M.P., 
continuing his opening statement, said plaintiffs had spent large 
sums of money in obtaining concessioas for the water power 1п 
question, Sir John Pender and those associated with him got 
so far as the preparation of the prospectus of the Italian General 
Works Electrical Enterprise Co. The plaintiffs said they were 
entitled to £50,000 as soon as they satisfied the promoters of 
the company that they could get the concessions. 
conveyances of the property drafted at the Tivoli, and went to 
very great expense. This was a great and magnificent scheme 
for lighting Rome by electricity, but unfortunately it was ruined 
by the scarcity of money at the time, caused by the Argentine 
revolution and the Baring crisis. 

Mr. Girolame Taddei, one of the plaintiffs, said he had many 
meetines and consultations in London with Sir John Pender 
and others. He gave them all the explanations they required 
as to the scheme, and evervbody was satisfied. He and his 
partner had spent about £20.000 over the scheme altogether. 
On Thursday witness was cross-examined by Sir Edward Carson. 
He considered that he ought to have been paid £50.C00 by Sir 
John Pender before he obtained апу concessions at all, and 
before he obtained from the municipality of Rome the right to 
break un the streets and lav down wires, &c., for the supply 
of electricity. [f they had obtained the municipal concessions 
they could have used the electricity for industrial purposes in the 
neielibourhosd. and on their own ground. It was necessary to 
have the £50.00) in order to carry through the scheme and get 


.could find no fault with the station in апу way. 


Fiaintiffs got- 


the water rights. He said he believed it was a fact that there 
were petitions against the scheme from Tivoli and from Rome 
and from various users of the water. He knew of the petitions, 
but he did not inspect them. If they had got the 250,000 they 
would have obtained the water rights and all difficulties would 
have disappeared. Once he had got the concessions anyone 
would have been glad to enter into the matter, as it would 
have been a very profitable affair. Even if they had not been 
able to introduce electricity into Rome there would have been 
a field of operations outside the city. 

On Friday, January 25th, Mr. Robert Powell Mackenzie, an 
engineer, was examined. He said the scheme was a splendid 
one, and there was no doubt that if the money had been paid 
there would have been no difliculty in obtaining the concessions, 
neither would there have been any ditliculty in obtaining powers 
to get an order of publie utility and break up the streets of 
Rome. 

On Monday Mr. Horridge, for the plaintiffs, said Sir Edward 
Carson and he had arrived at terms which were satisfactory 
to his clients. The case was then accordingly withdrawn from 
the jury. 


NUISANCE FROM BRIGHTON CORPORATION 
MOTOR-GENERATOR STATION 


HE hearing of this case, previously reported on p. 116 of 

our last issue, was continued on Wednesday last week. His 
Lordship said it appeared from Mr. Wilson's evidence that the 
nuisance only commenced when two particular machines were 
working, and he sugeested that it would be advisable for the 
e:perts to take special observation of these. Arrangements 
were accordingly made that atter Wednesday's evidence the 
case should. be adjourned till the following Friday, for the 
inspection on ‘Thursday of the engines while in motion. The 
Rev. Mr. Roberts, lately curate of У. Mary's Church, stated 
that the noise from the electrical works interrupted the рег- 
formance of his clerical duties. Mr. Astbury then opened the 
case for the defence, stating that the Corporation had exercised 
their statutory powers in а most reasonable manner, and had 
done everything possible to meet the plaintiffs. It was utterly 
impossible to detect any noise unless one knew that it existed 
and especially listened for it. Counsel maintained that if they 
could get the judge to go down to Brighton for ten minutes 
there would be an end to the case. Mr. James Swinburne, 
F.R.S., said he inspected the sub-station on April 10th, 1907. 
when it was working at its maximum load for such a time of 
the year. ‘The station contained four rotary transformers, and 
three of these were working at the time of his inspection. 
Machines of that description were practically silent when 
n ving, hut most electrical machines made some humming noise. 
Witness was of opinion that the rotary transformers were weil 
designed and well made. and on proper foundations, and he 
He had 
visited the church at Brighton; he went over the entire building 
and listened carefully at different places, especially those indi- 
cated by the Rev. Mr. Heath. He agreed there was certainly 
audible a slight noise in various places in the church when 
everything was quiet. From place to place it varied, but in no 
part of the church was the noise such as to constitute a nuisance. 
It was a low musical note, a little higher than the lowest G on 
the manuals of the crpan. The noise was completely drowned 
by anyone speaking and by anyone passing in the street outside 
the church building. . 

When the hearing was resumed on Friday, Mr. Swinburne 
told the judge that he had gone down to Brighton with Pro- 
fessor Bovs and Mr. Christie the previous day. Mr. Christie 
remained at the works, and various combination machines were 
run. Witness and Prof. Bovs went to different parts of the 
church, and the experiment proved that machines three and five 
did not create a noise. Mr. Arthur Wright, the Corporation 
consulting engineer, stated that the noise could only be heard 
if extreme attention was paid to it. Professor Boys said ‘n 
his evidence that the noise was so slicht that no word in the 
English language could properly describe it. He did not think 
that the elastic support to machines would stop the noise, but 
he would recommend this being tried if an order to stop the 
ncise was made, 

Several other witnesses living in the neighbourhood stated 
that the works did not annoy them, since the steam plant was 
sunerseded by the present machinery. 

On Saturday, the Town Clerk of Brighton gave evidence, and 
Professor Boys, recalled. said he believed the noise was a 
ground sound. He suggested that they should place the church 
columns on elastic supports, and this might afford a remedy, 
but he could not guarantee it as an absolute cure. The case 
was adjourned until to-day (Thursday). 


Faraday House Old Students’ Association. — The fourth annual 
dinner will be held at the Queen's Hotel, Leicester Square, on 
Friday, February 21st at 7.50 p.m.. with the President. Mr. 
G. W. Partridge, in the chair. Tickets may he obtained from 
the honorary secretary, Faraday House, Southampton Row, 
W.C. 
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STANDARD PERFORMANCES OF ELECTRICAL MACHINERY 


R. R. GOLDSCHMIDT, in his Paper read last Thursday 

before the Institution of Electrical Engineers, remarked that 
comparatively little. information of a definite nature as to 
standard performances of motors and dynamos is generally 
available. For instance, a purchaser of a 10 h.p. motor will 
look in vain for information as to what the efficiency of such 
a machine ought to be. If there were any standard rule pre- 
scribing that the etliciency should be 85 per cent., manufac- 
turers would probably endeavour to obtain 85) per cent., and it 
might become a point of honour to exceed the conditions of the 
rules. Suggestions for standard performances, standard power- 
factors, standard efficiencies, &c., from a private quarter may, 
however, be acceptable, and, after criticism and discussion, may 
become useful as a private standard. 

Although they might not be quite indisputable, he continued, 
such normal figures would be of assistance in many respects. 
The mechanical engineer cannot be expected to know what will 
happen if, say, in à machine tool or crane a gear is arranged 
to be cut out and the motor speed reduced. I will mention one 
case. A 5-h.p. 2-phase induction motor for a crane had been 
fixed at as low a speed as SCO revs. per minute, the overload 
capacity had been specified as 150 per cent., and the frequency 
was 50 ~. It does not appear at first sicht that the current 
consuu.ption of such a motor is about double that of a machine 
running 250 revolutions faster, or that a somewhat smaller over- 
load capacity would have improved matters. The me. hanical 
parts of the crane had been finished, and the motor had to be 
built contrary to the better judgment of "all who knew." In 
such a case a timely warning would have been of value. In 
compiling the Paper I have avoided as far as possible dealing 
with such generalities as are to be found in text-books, and have 
endeavoured to demonstrate the results by means of curves, 
restricting myself to comments on these only. 

All electric motors and dynamos work through the interaction 
of the magnetic tlux and the ampere-turns. Whatever machine 
one may select, whether it be an induction motor, an alternator, 
a synchronous motor, or a direct-current inachine, one always 
finds a cylinder carrying ampere-turns on its circumference and 
a magnetic Hux entering this cylinder in a radial direction. The 
torque is the product of both, and calling “power” the kilowatts 
reduced to 1,000 revs. per minute, then * Power '2 KW at 1,000 
revs. = const. x ampere-wires x flux = const. x AW x Е. 

With direct-current machines, polyphase alternators, and poly- 
phase induction motors, the constant averages 0'165 x 10-7? ; with 
single-phase machines it averages 0-145 x 10-° By "ampere- 
wires °’ is understood the total number of conductors which are 
cut by a plane in the middle of the armature at right angles 
to the shaft, multiplied by the number of amperes per con- 
ductor. With induction motors the ampere-wires are those 
of the rotor only. The Пих 15 the sum of all fluxes entering the 
armature from all poles together. It is naturally possible to 
obtain a certain “‘power’’ with an infinite number of combina- 
tions of ampere-wires and fluxes. In actual practice the figure 
for both will be of the same order if we express AW in 103 
(kiloamperes) as unit, F in 10° (megalines; 1 megaline=167 
kapplines). 

The conditions fixing AW and Е vary for every class ot 
machine, and are not always those of economy of design. With 
direct-current machines the commutation, with alternating 
motors the pull-out, with alternators the voltage drop, come 
into consideration. Of the two factors, AW and F, working 
together to produce the output, one, F, is constant, while AW 
increases with the lcad. AW tends to destroy F, and causes 
sparking or voltage drop. "Therefore, in order to produce а 
good machine F must not be too weak. It is due to these 
well-known conditions that F and AW do not actually vary so 
very much. The effect on the efficiency, which is the chief 
item about to be considered, is very small indeed, even if F 
varies by quite a considerable amount. 

There are certain sections required for F and AW, as the 
density must not exceed a certain figure, limited by heating 
or saturation (teeth). Further. the length of path which the 
flux and AW have to flow in is also very nearly fixed, as both 
are interlinked, and have to surround one another. "Therefore, 
if the AW and the size are given, the copper losses due to AW 
are pretty well fixed, as well as the core loss, provided the 
speed at which the Пих revolves is known. 


D:pnkgcr-CUcRRENT MACHINES. 


Fig. 1 shows F and AW for different KW at 1,000 revs., for 
machines having no commutating poles. In most cases these 
fluxes are identical with the most economical flux, especially 


with moderate speeds. With commutating poles the flux may 
be 25 per cent. or even 35 per cent. less. 

The core loss caused by a certain flux F, is proportional to 
the speed. Taking 1,С00 revs. per minute as the unit of speed, 
Fig. 2 shows the core loss at different fluxes. It must be under- 


^ 1007 2600 30 $000) 0°10 6000 
Kw.1000 revs. 
Fic. 1.— DIRECT CURRENT. STANDARD FLUXES AND AMPI'ERE-WIRES 
OF ARMATURE. 


stood that there are eddy-current losses, which increase as the 
square of the speed, the hysteresis only being proportional to it. 
But in our case the machine with more Пих is a different 
machine, more iron section being provided. This 15 the reason 
why we are entitled to make the core loss practically propor- 
tional to the speed. 

The armature copper loss is dependent on AW only, as shown 
by Fig. 3. 

In Fig. 4 the AW, copper, core, and total losses have been 


drawn up for 100-kw. 500-rev. machines designed with different 


Kilowatts. 


150 x 106 


Flux F. 
Fic. 2.—Direct Current. Core Loss at 1,000 Revs. 1ER 
MINUTE WITH DIFFERENT FLUXES. 


fluxes, and it will be noticed that the total losses are practi- 
cally unchanged (that is, only between 4,550 and 5,000 watts) if 
the flux is altered from 21 to 37 megalines. ‘The losses with 
well-designed machines cannot be far from this minimum, as it 
is very expensive to provide surface for extra losses. 

For convenience sake I have combined Figs. 1, 2, 3 to form 
Fig. 5, where the losses are expressed in percentages of the 
output, and as a function of the "power" KW at 1.000 revs. 
By expressing them as a percentage, the core loss is now inde- 
pendent of the speed, whilst the copper loss is inversely pro- 
portional to it. Аз unit of speed we take again 1,000 revs. per 
minute. The ampere-turns of the field magnets аге a function 


n 
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of armature ampere-turns and flux, the former demagnetising 
and the latter requiring to be driven through the air-gap. These 
ampere-turns have to surround the flux coming from the arma- 
ture, which fixes their mean path, so that there exists a law 
which connects the power of a machine with the lo:ses in the 
field. 

I will define the expression ‘‘field ampere wires" as the 
field ampere-turns per pole multiplied by the number of poles 


Kilowatts. 


Ampere Wires. 


Fic. 3.—DinEcT CURRENT. CoPPER Loss ОЕ ARMATURE WITH 
DIFFERENT AMPERE-WIRES. 


Flux. 


Fic. 4.—DinREcT-CuRRENT GENERATOR. 100 xw., 500 REvs. PER 


MINUTE, LOSSES IN ARMATURE, WITH DIFFERENT FLUXES 
AND AW. 


and multiplied by 2. The field AW and the losses as a function 
of the power are shown in Fig. 6. The losses are again ex- 
pressed in percentages of the output, and, for correction, require 
to be varied in inverse ratio to the speed, 1,000 revs. per minute 
being again taken as normal. It may be noted that with large 
machines the field AW is about 25 per cent. more than the 
armature AW, and that 1,000 AW is about the lowest figure 
found with very small bi-polar machines. In machines with 
commutating poles the losses in the main poles are reduced, but 
ans reduction is made up for by the losses in the commutating 
poles. 


It remains to consider the friction losses. The most difficult 


question is that of the brush friction, but here also there exists 
a definite relation between current, current density in the 
brushes, and voltage drop, coetficient of friction, and friction 
losses. Also the commutator diameter can be арргохіт@ Йу 
determined from the output; so that, choosing 200 volts and 
1,000 revs. as normal, a curve can be plotted (Fig. 7) giving the 
percentage brush-friction as a function of KW at 1,000. These 
fipures vary inversely as the voltage and directly as the speed. 
The bearing friction and windage are practically independent 


?PPer Loss at 1000 R P 


Per cent. 
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Power of the Machine. 
Fic. 5.——DinEcr CURRENT. ARMATURE CORE AND COPPER LOSSES 


IN PER CENT. OF OUTPUT. 
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Power of the Machine. 


Fic. 6.—Direcr CURRENT. FIELD COPPER LOSS AS PER CENT. OF 
QurPUT. 
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Kw. at 1000 revs. 
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0 1000 2000 3000 4000 5000 6000 1000 
Kw. at 1000 revs. 
Power of the machine, 


Fic. 7.—BnvsguH FRrictiox Loss АТ 1.000 Revs. АХр 200 Уот. 


of the ''power." and depend almost solely on the angular 
velocity—that is the revs. per minute. Fig. 8 gives practical 
average figures for this class of friction. 

The voltage drop in the brushes expressed as a percentage 


may be taken as It is somewhat less with high-current 


volts” 


and somewhat more with high-voltage machines. With copper 


brushes it may drop to about о but ought not to be assumed 
to be lower. 
The total eflicieney has been plotted in Figs. 9 and 10 for 


different speeds and as a function of the actual output (not 
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‘‘power’’ in this case) of the machine, Fig. 9 giving the eff- 
ciencies of dynamos up to 5,000 kw. In Fig. 10 the abscissz 
represent brake horse-power, but naturally motor and dynamo 
efficieayges are practically identical, so that Fig. 10 can also be 
used for dynamos. The voltage has been assumed to be 500 
volts. If the voltage is different, а correction may be carried 
out in the brush friction and brush drop. The comparatively 
low efficiencies at very high speeds are due chiefly to friction 
&nd core loss. Figs. 9 and 10 give only the full load efficiency. 
An idea of the performance with smaller loads can be gained 
by referring to the curves giving the losses in detail. 


Per cent, 
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Revs. per min. 
8.— BEARING FRICTION AND WINDAGE. 
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Fic. 9.—EFFICIENCIES OF DIRECT-CURRENT MACHINES, 500 Vo ts. 
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Fic. 10.—-ЕғғІСІЕХСҮ or DIREcT-cURRENT Macuines, 500 Vorrs. 
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ROTARY CONVERTERS. 


The efficiency of a rotary converter may be obtained from 
the efficiency of the corresponding direct-current machine, 
making allowance for the losses on the alternating-current slip 
rings. For this purpose the curves in Fig. 7 may be used, 
reducing the friction found in this way to about one-half. This 
is naturally only very approximate. The output of a direct- 
current machine can be increased by a certain percentage, if 
used as a rotary, with 3-phase current by 33 per cent., and. 
with 6-phase by 90 per cent. As the power-factor is not always 
unity, and a slight deviation from this reduces the output 
again. it cannot be assumed that the latter is increased by the 
full amount, but only, say, by 20 and 40 per cent. respectively. 
For approximate estimates the following formule may be used :— 
9, = КЕС АШКА = NE 

093 +007 х9 0:81+019х0 
where g, is the rotary efficiency and g the efficiency of a direct- 


for 3.phase, and g,= for 6-phase, 


"NP 1 
current machine which is (= - 1)= 17 per cent. and 28 per cent. 


smaller; g is to be taken from Figs. 9 and 10. Thus a:500-kw. 
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direct-current machine at 250 revs. would as a 3-phase rotary 
94-7 


have an efticiency of 60-9340 07 x 0:947 


= 95, per cent. 


ALTERNATORS. 


The task of developing standard efficiencies for alternators is 
а very difficult one, as the law fixing the size of the machine 
is very complicated if the number of poles and the diameter 
are small. We can speak of the ‘‘output’’ of the field and the 
“output” of the armature separately. Our output formula 
KW at 1,00020165 x AWxF refers to the armature only. 
Now, if we wish to make a good machine with not too much 


Per cent. 


0 1000 2000 3000 
Output. 


Fic. 11.—2- AND 3-PHASE ALTERNATOR EFFICIENCIES, 50 CyYCLEs. 


4000 5000 6000 kw. 


Per cent. 


5000 


6000 kw. 
Output. 


Fic. 12.—2- AND 3-PHASE ALTERNATOR EFFICIENCIES, 25 CYCLES. 
| i E 

0 

0 5 10 15 


90 25 30 85 
% Voltage Drop, cos ¢= 0:85. 
Fic. 13.— VorLTAGE Drop or ALTERNATORS. 


Exciting Watts. 


voltage drop, the AW of the field must be a multiple of the 
AW of the armature, say, three or four times as much. The 
flux in the field exceeds that in the armature by the amount 
of the leakage flux. Consequently the ‘‘output’’ of the field 
must be considerably more than that of the armature. As the 
field in the case of modern alternators is generally inside the 
armature, its mean diameter is smaller than that of the latter. 
Consequently it is often a dilticult matter to provide room for 
sufficient AW and F, and the output of the whole machine 
has to be reduced. With machines below 5—6 ft. in diameter 
and a moderate number of poles this difficulty is always expe- 
rienced. In such cases the output of a certain size of machine 
may be considerably increased by the admission of а higher 
voltage drop or by compounding. 

On account of these difficulties I decided not to reproduce 
here the curves for the detail losses of alternators, as they 
would have been too numerous, but to give the results only. 
Figs. 11 and 12 show the efficiencies of medium-volt polyphase 
alternators for 50 and 25~ respectively, the power factor being 
unity. The falling off of the efficiency with very high speeds 
due to the friction and core loss will also be noticed here. In 
comparing alternating-current with direct-current machines, 


р 2 


158 .. ELECTRICAL ENGINEERING : Јам. 80, 1908. 


large alternators are found to be slightly more efficient than large 
direct-current machines, on account of the commutator losses of 
the latter, but the reverse is the case with small machines 
where only small currents have to be dealt with on the com- 
mutators and where the alternators require considerable excita- 
tion. 

lo find the efficiency of single-phase alternators it must be 
remembered that the output of a certain machine as a polyphase 
alternator is about 50 per cent. more than for single-phase. The 
losses of the latter may therefore be taken as those of a 50 per 
cent. larger polyphase machine. 

Generally speaking, if у is the efliciency of the 50 per 
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cent. larger polyphase alternator, the efficiency of the single- 
pháse machine 1s— 


g 


gi wem Ug 
15-5. 

If the power-factor is 0:85, the output of a certain machine 
is reduced 15 per cent. (actually the output of the armature 
only), while the excitation losses rise. It may therefore be 
stated approximately as— 


шы = 

me" 1L3-03xg 
I have pointed out what great influence on the size of machine 
the permissible voltage drop has. Therefore it is advisable not 
to specify it higher than can be helped. Аз a rule, one finds 
about 74 per cent. drop specified with a power-factor of 1, and 
25 per cent. with a power-factor of 0°85. Calling the excitation 
watts with this drop (25 per cent.) 1, and plotting a curve 


"exciting watts as function of the drop," the curve Fig. 13 is 
obtained. 


InpuctTion MOTORS. 


E fficiency.— The design of induction motors is far more'definite 
than that of alternators, so that I may venture to reproduce a 
curve for the normal flux as a function of the ''power"' h.p. at 
1,000 in Fig. 14. The overload capacity is the chief determining 
factor for these fluxes. In our case they refer to machines for 
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about 125 per cent. overload capacity. With large and high- 
speed machines this figure is somewhat higher, owing to the 
fact that considerations of economy become important when 
AW and F are chosen. The percentage core loss and copper 
loss for different powers are shown in Figs. 15 and 16. In 
induction motors the percentage core loss is also independent 
of the speed, and of the periodicity, if plotted separately for 
different numbers of poles. 

The copper losses have been plotted for 4 poles and 50 ~ 
only. Here it has to be borne in mind that the percentage 
copper loss increases as the square root of the number of poles, 
and in proportion to the periodicity. The reason for this is that 
with an increasing number of poles the output falls propor- 
tionately, but the mean length of turn is reduced as the length 
of the end connections decreases. With different frequencies 
the copper losses remain constant, whilst the output falls with 
the periods. 
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Figs. 17 and 18 show the complete efficiency curves for 50 and 
25 — for polyphase machines. Fig. 19 gives the efficiency of 
single-phase induction motors for 50 and 100 ~ In these 
curves the most striking feature is the fact that the efficiency 
is almost independent of the speed. It has been possible to show 
a narrow shaded area within which the efficiencies fall for any 
speed between 125 and 1,500 revs. per minute. Since the per- 
centage core loss falls and that of the copper and friction loss 
rises as the speed goes up, the total losses remain nearly constant 
for a certain output. A comparison will show that the difference 
between the efficiencies of direct-current machines and alter- 
nating-current induction motors is not considerable. Single- 
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phase motors naturally are considerably worse than both 
(Fig. 19). 

Power Factor.—In saying that the efficiencies of direct-current 
and induction motors are practically identical, we have to 
restrict this to the real efficiency, the apparent efficiencies 
naturally being much worse with the latter class of machines. 
It is often important to know clearly beforehand what the 
power factor is likely to be before deciding on the speed, as a 
few revolutions may often convert a bad motor into a moderately 
good one. It is hardly practicable to draw a great number of 
power-factor curves which might enable one to read off the 
figures at a glance, as there are too many items influencing the 
power factor, namely, the size of machine, expressed by the 
"power ”” h.p. at 1,000 r.p.m., the number of poles, and the over- 
load capacity. The air-gap also influences the power factor, but, as 
hitherto, this detail of design is taken account of in determining 
the "size," that is, the power of the machine. Instead of a 
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great number of curves for Cos $ we use the two Figs. 20 
and 21. 

It is well known that the power factor of an induction motor 
greatly depends on the leakage of the machine, this leakage 
being smaller the smaller the air-gap, the larger the diameter, 
and the lower the number of poles. Apart from this latter item 
the leakage only depends on details of design, so that a factor 
which їз an expression for the tendency to admit leakage can 
be plotted as a function of the ''power"' of the machine. We 
will call this factor the “coefficient of lag," A. All details ot 
design have been crammed into this coefficient, and it has been 
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so selected that if inultiplied by the number of poles Heyland's 
leakage factor appears. 

Fig. 20 shows the coefficient of lag A dependent on the 
"power" h.p. at 1,000 for 3-phase motors with. squirrel-cage 
rotors, whilst Fig. 21 directly gives the power factor at normal 
load for different overload capacities, dependent on the product 
"Axnumber of poles." 

The coefficient of lag A in Fig. 20, referring to 3-phase 
squirrel-cage motors, is smaller than with any other class of 
motor, so that 3-phase squirrel-cage machines have the highest 
possible power factor. А has to be multiplied by the following 
constants : with 2-phase machines by 1°4, with 1-phase machines 
by 21. 

“th all cases where the rotor is a wound one the coefficient of 
lag increases another 20 per cent. I have drawn a line in Fig. 21 
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which represents the line of desirable practical limits, which 
only in exceptional cases ought to be exceeded. To make this 
still clearer the chart, Fig. 22, has been added, giving the 
highest number of poles a motor ought to be built for, the 
overload capacity being 125 per cent. in the case of polyphase 
and 60 per cent. with single-phase machines. It is necessary 
to point out that, when finding the соећсіепі of lag for single- 
phase motors from Fig. 20, this is to be taken at an abscissa 
for 50 per cent. larger output, as the “віле” of a single- 
phase machine 1s £0 pe: cent. larger than the corresponding 
3-phase one. 

L'he Starting of Polyphase Nquirrel-cage Motors. — Тһе starting 
performance of a slip-ring motor where resistance is inserted in 
the rotor 1s too well known to be mentioned here, and it does 
not offer any special points which depend on size or design. 
The starting of squirrel-cage motors, however, often causes 
uncertainty as to the current consumption and the torque obtain- 
able. We have to distinguish between machines being thrown 
straight on to the line and those started by means of a starting 
transformer, which reduces the voltage on the motor terminals. 

If thrown straight on to the line, the current taken by the 
motor depends on the overload capacity it has been designed 
for, the current being larger the stronger the motor. Fig. 25 
starting current 

normal current 
dependent on the overload capacity. With very bad machines 


shows in а curve the approximate ratio 
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this ratio is somewhat smaller than that given here, due to the 
high no-load current. It will be noticed that with 125 per 
cent. overload capacity the starting current is about five times 
the normal current. If we wish to obtain a starting torque 
equal to the running torque, the rotor must have its resistance 
adjusted to give the percentage of slip as shown by the curve II. 
in Fig. 25. In some cases, especially with American machines, a 
good ећсіепсу is not regarded as of great importance compared 
with good starting qualities. | Also, short-circuit rings of the 
squirrel-cage are made of very high resistance metal, and slips 
of 6 and, with small machines, even 10 and 12 per cent. are 
considered quite permissible. In this case very high starting 
torques can be obtained. Curve ПІ. shows about the highest 
starting torque practicable. Very often the windings are 
switched in star connection at starting, being in delta at normal 
load, in order to reduce the starting current. Then the starting 
currents are reduced, together with the torques, to one-third of 
the figures given in Fig. 295. 

Starting of Single-phase | Motors.—Single-phase induction 
motors with slip-rings are as a rule started with choking-coils, 
апа squirrel-cage machines with resistances as a means of 
splitting the phase. Only rarely are condensers employed. 
Whatever means are used for phase-splitting, certain practical 
limits are encountered which without very much difliculty may 
also be followed up theoretically. 1 have given in Fig. 24 the 
starting current of single-phase motors as a multiple of the 
normal for different starting torques, the overload capacity 
being assumed to be about 75 per cent. 

Mactmum Voltage.—Before concluding the section on induc- 
tion motors, I should like to allude to a question often asked, 
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What is the maximum voltage for which a motor can con- 
veniently be built? When ought a transformer to be used with 
the motor? This naturally depends very much on the design. 
Often the end brackets are too tight to take high-voltage end 
connections, and questions of detail of design have to be taken 
account of. If this is not the case, 1 may say that the voltage 
of an induction motor ought not to be so high that with large 
machines the current falls below 2) amperes and with small 
machines below 14 amperes. 


SINGLE-PHASE COMMUTATOR MOTORS. 


The real efficiency of a single-phase commutator motor is 
generally worse than that of a similar machine of the induction 
type, though the etliciency of the latter is not particularly 
good. The cause of this is chiefly to be attributed to the 
losses in the resistance connections between armature winding 
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and commutator lugs and to the enormous core loss taking place 
in the whole body of the machine. These losses are particularly 
hish with high frequencies, and this is one of the reasons why 
generallv the frequency of single-phase motors is kept as low 
as possible, so that actually its performance approaches that of 
direct-current machines. But naturally the performance of an 
induction motor would also be excellent at very low frequency, 
though it would under no condition approach the perfect 
behaviour at starting of the commutator motor. Ав charac- 
teristic motors I have chosen a small, a medium, and a large 
machine—5 h.p. at 1,500 revs. per minute, 50 h.p. at 750 revs. 
per minute, 200 h.p. at 600 revs. per minute—and efficiencies 
and power factors have been plotted as a function of the 
periodicity (Figs. 25 and 26). The power factors of Fig. 26 
are those of plain single-phase commutator motors with com- 
pensating winding. They may be improved by using machines 
of the Latour and Winter-Eichberg type or by applying special 
means of other kinds to raise the power factor, generally at a 
sacrifice of 1 or 2 per cent. in the etliciency. 


TRANSFORMERS. 


Transformer ethciencies at normal load only do not always 
serve very well as an indication of the real quality of the 
apparatus, less so than in the case of the average motor and 
dvnamo. This 15 true, at all events, with lighting transformers. 
With power transformers the normal ећсіепсу is quite a useful 
figure. 
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The etticiencies plotted in Fig. 27 are not the normal but the 
maximum figures obtainable from a certain transformer—that is, 
when core and copper losses are equal. Usually it is possible 
to shift this maximum somewhat, putting it with lighting 
transformers near half-load, with power transformers near full 
load. Ву stating the maximum etliciency only, the curves in 
Fig. 27 will prove useful, even for finding etticiencies at very 
small loads, if one only takes account of the fact that one-half 
of the losses are core losses and the other half copper losses, 
which vary as the square of the output. 

] have not extended the scale of the KW beyond 70 kw., as 
such a transformer as a rule has as good an efficiency as а 
100-kw. one. The following may be given as elliciency limits : 
100- ~ transformers 985 per cent., 50- ~ transformers 984 
per cent., 49- ~ transformers 973-98 per cent. 


| DISCUSSION. 

Dr. NitLvaNUs P. Tuomrson, F.R.S., who opened the dis- 
cussion, said that although he had only been able to yo 
thiough the Paper in a very hasty manner, it had struck him 
as being a really valuable contribution, for it gave a means, at 
any rate- if it did not give a great deal more—of studying 
the comparative values of designs for different sources. He 
had not yet been able to examine whether the curves would 
fit the data known to him, but in any case it would be possible 
tor designers to plot on the same framework the corresponding 
values of machines with which they were acquainted, and thus 
see whether the points so plotted came anywhere near those 
on the curves, and in this way the curves would be of great 
use. But there was, he thought, something to be desired in 
the interpretation of the diagrams in the Paper. It was mo. 
quite obvious which of the curves were derived purely from 
experience and which were calculations from first principles. 
Ii he was not mistaken, they were nearly all derived from 
experience, and corresponded to actual average performances 
from actual machines. At the same time, if any of them were 
derived or derivable from first principles, it was well that it 
should be stated that they were not dependent upon any 
empirical result obtained from any particular make of machine. 
He next dealt with the early portion of the paper, in which 
the main principle of the paper was laid down, of com- 
paring all machines on the basis of the kilowatts which the 
machine in question would give out at 1,000 revolutions per 
minute. He criticised Dr. Goldschmidt’s use of the word 
“power” in this connection, and suggested some other name, 
such as "powerage," as being more suitable; the author's 
definition of this quantity was “kilowatts at 1,000 revolutions 
per minute," which was equivalent to watts per revolution, 
in considering a machine which gave a certain number of 
watts at full load at a certain speed, and they had then the 
statement that the number of watts per revolution was equal 
to a certain constant times the total number of ampere wires 
round the armature of the machine multiplied by the total 
flux coming in or out from all the poles. It resolved itself 
into a very simple expression, and the constant did not depend 
upon anybody's particular make of machine. It was derivable 
literally from first principles. Dr. Thompson then wrote upon 
the blackboard the familiar formule for the e.m.f. and current 
of a machine in terms of the speed, number of poles, armature 
conductors, flux, &c., and deduced from them a formula similar 
to that of Dr. Goldschmidt for the total watts output. 

For any and every continuous current machine, of any- 
body's make, the watts per revolution were equal to the total 
flux from all the poles multiplied by the ampere wires all the 
wav round multiplied by a constant which could not be greater 
or less than 0:166x10-*. The constant given by Dr. Gold- 
schmidt was 0:165. Thus they were in agreement, only he 
(Dr. Thompson) said that 0'166 was the absolute and unalter- 
able value of the constant for continuous current machines, 
whereas Dr. Goldschmidt had given it as the average for con- 
tinuous current machines, polvphase alternators, and polyphase 
induction motors. Could it be any different for polyphase 
alternators or polyphase induction motors? It could, because 
the real power of polvphase alternators or induction motors 
was not the same as the volts and amperes multiplied together 
in the sense in which it was in continuous current machines. 
It would be true for polyphase alternators and induction motors 
assuming there was no trouble from the form factor question 
if the power factor were unity. If it were less, then the 
constant would be smaller than 0:166. This might in some cases 
be compensated for by the circumstance that, taking the form 
factor and the root mean square into account, the value that 
would be otherwise raised 10 per cent. if the value of the amount 
were raised 10, would go down by the same amount because of 
the power factor. The two effects belong to one another, and 
therefore they would have nearly the same value for the constant 
of these other machines. For single-phase machines, according 
to Dr. Goldschmidt, it was 0145. Не did not understand the 
particular result, because he could not understand how it could 
be very much lower unless the statement was to be believed 
that the power factor of single-phase machines was always a bad 
one, or that its form factor for the virtual value was always 
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abnormally low. Fig. 1 was an exceedingly interesting diagram 
in which he presumed, as the result of experience, the values 
were plotted 1n curves of the armature wires all the way round, 
and the йих in terms of the watts per revolution. The two 
curves in Fig. 1 were parabolic in outline, and they showed, 
he presumed, as the result of experience, that there was for 
machines that had а similar number of watts per revolution 
about the same proportional height between the curves, and if 
they took the scales into account--the Пих being given in 
millions and the ampere wires in thousands—it appeared that 
the ratio of the total flux from all its poles to the ampere 
wires all the way round was constant. The ratio of one to 
the other was 800 for all machines apparently. Why should 
this be so? Apparently because they would have trouble irom 
а machine if this proportion were seriously departed from. If 
they had too much copper and too many ampere wires on the 
armature in proportion to the flux from outside, then there 
would be too much distortion or demagnetisation, and probably 
commutation troubles. If they required a machine to чой 
without trouble in the commutation, the total loading of the 
armature must not be too great in proportion to the total tlux 
coming in. Apparently it was something of that sort which 
determined that there should be this proportion of 800, and 
certainly it simplified the work of designing if experience 
showed such a fixed proportion as that. Не had not been 
through all the curves, but he imagined that the paper con- 
tained a fund of most valuable information as to what was 
the average practice for particular classes of machinery when 
compared one with the other, and it was an exceedinglv simple 
and rational basis to take the same number of watts per 
revolution. "Therefore, so far as he was able to appreciate the 
paper, he desired to express his thanks.to Dr. Goldschmidt for 
having put things on to such an exceedingly interesting and 
useful basis for consideration. 

Mr. V. А. Күхх said the author gave 0:145 as the co-efficient 
for single-phase machines and 0'165 for two-phase. He also 
stated that, ‘‘with induction motors the ampere wires are those 
of the rotor only. The flux was the sum of all fluxes entering 
the armature from all poles together." He took it that the 
author was dealing with a two-phase machine, with the resultant 
of the two fluxes which were really present. If the same thing 
was done for a single-phase induction motor, then the 
co-efficient would not be the same, because the flux coinciding 
with the main stator winding contributed nothing whatsoever 
to the torque of the machine. It was simply there for the 
purpose of taking the energy inductively from the stator to the 
rotor, and it was the rotor itself which was producing the 
field. Therefore, if the resultant flux was taken as 1°41 of the 
main flux, the whole of this was not effective for torque pur- 
poses, and therefore the coefficient for the single-phase motor 
should be lower; he made it roughly about 0°115. This held 
good for induction motors, but if they dealt with conduction 
motors then there was onlv one flux in the machine, and that 
was produced by the field winding on the stator, and the 
coefficient ought, as far as he could see, to be practically the 
same as for the continuous-current machine. It really came to 
this: that in the single-phase machine there were two fluxes at 
right angles in space differing in phase by 90 degrees, and only 
one of these produces torque. In the two-phase machine there 
were two fluxes at right angles in space, and also at right 
angles in tune, and both of them produced torque. 

There was another point which he would like to mention, and 
that was in connection with single-phase commutator motors. 
The author stated :—‘‘The real efficiency of a single-phase com- 
mutator motor is generally worse than that of a similar machine 
of the induction type, though the efficiency of the latter is not 
particularly good." He supposed that the author had in mind 
in these remarks conduction machines only. The Paper also men- 
tioned the ‘‘plain single-phase commutator motor." which he 
presumed was the series machine. (Dr. Goldschmidt: That is 
so.) In that case, no doubt, the power factors were roughly 
correct, but if the motor was worked at some 40 per cent. or 
50 per cent. above the synchronous speed, as it should be, then 
thev were too low. The efficiency curves, he thought, were most 
distinctly too low. He could 1emember motors built by Ganz 
& Co., in 1888 and 1890, in large quantities at 5 h.p.. with 
75 per cent. efficiency. Не suggested that the curve in Fig. 25 
should be put up roughly as follows :—If machines with a shunt 
characteristic were referred to, then the 5 h.p. curve should at 
least come un to 70 on the 50-cycle line, an increase of about 
6 per cent. The 50h.p. machine should come up 9 per cent. also 
on the 50-сусІе line, and the 200 h.p. also roughly 9 per cent. 
These were good conservative figures. If the machine was a 
series condaction one, then all the efficiencies might be wrong by 
another 3 per cent. If it was a series induction machine, they 
would be, as a rule, the same; in fact. in some cases a little 
lower than the machine with a shunt characteristic. He thought 
this distinction between single-phase motors with shunt and 
series characteristics might very well be introduced into the 
Paper, although it must, of course, be on quite general lines, 
because the difference between the two machines was very 
marked indeed. 

Mr. J. С. MacranrANE (Messrs. Crompton & Co., Ltd.) read 
some remarks, which are given in a slightly abridged form 
below :—The first thing that I wish to draw attention to in 
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Dr. Goldschmidt’s valuable Paper is a reference near the be- 
ginning to а 5° h.p., two-phase induction motor for crane 
work, which runs at the low speed of 500 revs. on a 50-cycle 
Circuit. and which also has a large overload capacity. Dr. Gold- 
schmidt's Paper would be a valuable one, indeed, if it pre- 
vented buyers of electrical plant from making such mistakes 
as this. The combination of low speed and high frequency 
in induction motors is a very common error made by buyers 
of such motors, and the trois they cause to the manufacturer, 
due to this, does not appear to be appreciated by them. 
Turning now to Fig. l, it would appear that Dr. Goldschmidt 
has selected two curves, one representing the flux or magnetic 
loading of an armature as a function of the output at 1,000 
revs., the other representing the ampere wires, or electrical 
loading of an armature also as a function of output at 1,000 
revs., and it may be noted that the corresponding ordinates 
of those two curves bear a fixed ratio to one another. This 
ratio is approximately 800 :1. ie., for any "power" whatso- 
ever the magnetic loading of an armature is given by the curve 
as 800 times greater than the electric loading ot the same 
armature. l cannot understand why Dr. Goldschmidt has 
selected this ratio in preference to any other ratio; nor can 
I see that any fixed ratio will suit the case—for I have known 
quite modern machines which have this ratio as great ав 
2,000:1, that is, the magnetic loading is 2,000 times as great 
as the electric loading of the armature. And I have also known 
machines having this ratio as small as 250: 1, that is, the mag- 
netic loading in this case is only 250 times as great as the 
electric loading of the armature. Dr. Thompson, in one of his 
Howard lectures before the Society of Arts, has recently given 
this ratio as about 1.000: 1, but it must be remembered that 
this figure depends to a very great extent on whether a machine 
has an armature core length which is abnormally great com- 
ared with its diameter, or whether it has а core length which 
is abnormally small compared with its diameter. The very 
long machines will usually have a high ratio of magnetic to 
electric loading, whereas in narrow machines this ratio will 
usually be low. The machines quoted above, i.e., the machines 
in which the magnetic loading was 2,000 times the electric 
loading, and the machines in which this ratio was 250: 1, were 
quite normal machines, so far as core length goes. Another 
thing that тау be noticed about the curves in Fig. 1 1s that 
these are parabolas, and I should like to ask Dr. Goldschmidt 
whv he has selected these curves for the purposes of this 
lecture. A little later on Dr. Goldschmidt makes two state- 
ments, which I consider are not quite correct. The first 1з :— 
In most cases these fluxes are identical with the most econo- 
mical flux, especially with moderate speeds. 'lhe second 15 
that in commutating pole machines, the flux may be 25 per 
cent. or 35 per cent. less than the flux given by the curves in 
Fic. 1. I presume he considers these are about the most 
economical fluxes for interpole machines. I do not know 
whether Dr. Goldschmidt refers to economy in the sense of 
electric and magnetic losses, ог whether he refers to economy 
in material, but in neither of these cases are his statements 
correct. For in the case of electric and magnetic losses it 1s 
a well-known fact that the maximum economy is to be obtained 
when the sum of the constant losses of a machine is equal to 
the sim of the variable losses of a machine. Put more clearly, 
this means that the core loss, plus the shunt loss, should be 
about equal to the armature copper loss, neglecting for the 
moment the commutator losses. "Taking the losses given for an 
100-kilowatt machine, and adding these core and shunt losses 
together, vou will find that they are exactly double the arma- 
ture ccre loss. If we go further than this, and add to the 
constant losses the brush bearing and wind friction losses, and 
add to the variable losses the brush drop, we shall find that 
the case will be still further aggravated. With regard to 
economy in material, the maximum economy in material is to 
he obtained when the sum of the cost to the iron and steel, 
&c.. in the magnetic circuit, plus the cost of the shunt copper, 
is equal to the cost of the armature copper. Or, for the inter- 
pole machines when the sum of the iron and steel costs, 
plus the shunt copper cost, is equal to the cost of the 
armature copper plus the cost of the interpole copper. 
What has been said may be more briefly put as follows :— 
The electric and magnetic losses in апу machine are a 
minimum when the total losses in the magnetic circuit are equal 
to the total losses in the electric circuit. Also the cost of the 
material ın any machine is a minimum when the cost of the 
material in the magnetic circuit is equal to the cost of the 
material in the electric circuit. I have with me some figures 
on two machines, one ot which has the same ratio of magnetic 
to electric loading as given by Dr. Goldschmidt’s curves in 
Fig. 1. The first of these machines is a non-interpole machine, 
and has an output of 470 kilowatts at 1.000 revolutions. The 
second machine is an interpole machine, and has an output of 
475 kilowatts at 1.000 revolutions. The total magnetic loading 
of the first machine is 50,000,000. C.G.S. lines, and that of the 
second is 30.000.000 C.G.S. lines, i.e., the magnetic loading of 
the non-interpole machine is 54 per cent. greater than that of 
the interpole machine. The electric loading of the first machine 
is 60.0C0 ampere wires, and that of the other machine is 100.000 
ampere wires, 7.е., the electric loading of the interpole machine 
is 60 per cent. greater than that of the other. The total 
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losses of the first machine amounted to about 143 kilowatts, 
and the total losses on the second machine amounted to about 
15 kilowatts. (It will be noticed that the total loss in the 
interpole machine is about 10 per cent. less than in the non- 
interpole machine.) The loss in the electric circuit of the first 
machine was 55 kilowatts, and the loss in the magnetic circuit 
was 11 kilowatts, i.e., giving à ratio of 3:1 in favour of the 
magnetic circuit losses. The loss in the electric circuit of the 
second machine, t.e., the interpole machine, amounted to 
62 kilowatts, and in the magnetic circuit amounted to 68 kilo- 
watts, making a ratio of l1:1 in favour of the magnetic 
circuit. Note that the losses, in the case of the interpole 
machine, in the electric and magnetic circuits are practically 
equal, whereas the losses in the case of the non-interpole 
machine are about 5:1, which tends to prove the rule given 
above. With regard to costs, the total cost of the material in 
the non-interpole machine came out at about £154, whereas 
in the case of the second interpole machine the cost came out 
to be about £128. t.e., therefore there is about 20 per cent. 
more material on the non-interpole machine than there is on 
the interpole machine. The material in the electric circuit of 
the first machine cost about £12. and the material in the 
magnetic circuit of this machine cost about £142, giving a 
ratio of about 12:1, whereas in the interpole machine the 
electric circuit material cost about £58, and the cost of the 
magnetic circuit material amounted to £90, making a ratio 
of only about 24:1. Although the interpole machine does not 
appear to be designed to give quite the most economical dis- 
tribution of material, it has a considerable advantage over 
the non-interpole machine in this respect. It will be readily 
seen from the above figures, and also for other reasons, that 
the fluxes given by Dr. Goldschmidt in his curves, Fig. 1, are 
not by any means the most economical fluxes either from the 
point of view of ећсіепсу or the economy of material. The 
temperature rise on both these machines was approximately 
the same, that on the interpole machine being slightly better 
if anything. As the magnetice loading in the non-interpole 
machine is about 46,000,000 C.G.S. lines, and the electric load- 
ing in this machine is about 60,000 ampere wires, then the 
ratio of magnetic to electric load is about 800:1, whereas in 
the interpole machine this ratio is about 300:1. The non- 
interpole machine is therefore a very similar machine to that 
which would be obtained by designing on the curves in Fig. 1, 
and the armature core, armature copper and shunt losses 
obtained from tests, compare very well with the figures obtained 
from the curves (Figs. 2, 5, and 6). The object of the above 
discussion is: (1) To show that the selection of a fixed ratio 
for the magnetic to electric loading of an armature is in- 
admissible, for in practice this ratio varies greatly, and 
although the author's method may give efficiencies within 1 per 
cent. or 2 per cent. in most cases at full load, vet it will not 
give any idea of the relative values of the various core and 
armature losses, &c., within the machines. "This is important, 
because of the estimation of the efliciencies at other than full 
load. (2) To show that the fluxes given by curve in Fig. 1 
are bv no means the most economical, either from the point 
of view of power, loss, or economy in material in non-interpole 
machines, and in interpole machines fluxes of 25 per cent. or 
even 35 per cent. less than those given on the curve referred 
to are also not even the most economical for these machines. 
Mr. McFarlane added that he would like to ask Dr. Gold- 
schmidt why he had not made Fig. 14 a parabola, in the same 
way as for the direct-current machines. As a matter of fact, 
it was not quite a parabola, and he should also like to say that 
it represented by no means the most economical curve from the 
point of view of the outputs of induction motors, f.e.. for 
certain fluxes he should think it would be possible to get 
30 per cent. to 50 per cent. more output from an induction 
motor than was given in Fig. 14. Further on in the Paper the 
author stated: “It is well known that the power factor of an 
induction motor greatly depends on the leakage of the machine. 
this leakage being smaller the smaller the air gap, the larger 
the diameter and the lower the number of poles." He thought 
Dr. Goldschmidt must mean leakage factor there, because the 
leakage of an induction motor did not decrease with the 
decrease of the air gap; it increased with the decrease in the 
air gap. and it did not necessarily decrease with the larger 
diameter, nor did it necessarily decrease with the lower number 
of poles. 

Mr. Н. Brncr, referring to the statement that “It has to 
he borne in mind that the percentage copper loss increases as 
the square root of the number of poles," in induction motors, 
said this was not quite correct of the best design, because, 
by increasing the number of poles. the speed and the output 
was lowered proportionally, but the carcase being the same 
there was the same copper loss. They worked to а certain 
temperature rise, and, therefore, the percentage copper 1055 
increased proportionally to the number of poles instead of 
the square root. Another point was in connection with heavy 
flux machines, and machines with heavy ampere wires. Tt was 
found that in comparing these two machines, although the total 
watts lost on the armature might be the same in each case. 
the machine with the heavy ampere wires would probably be 
about twice as hot as the machine with the heavy flux. The 
surface was the same on both armatures, and the total watts 
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were the same, yet there was this strange result. Perhaps the 
author could give some explanation of this. | 

THe Presivent (Col. Crompton) said a great deal was owing 
to Dr. Goldschmidt, who had introduced into this country many 
precise methods of calculating out the proportion of flux and 
ampere turns, and of which he had given them the benefit in 
the Paper. He was in sympathy with some of the speakers in 
the discussion, for he could not understand how such standard- 
isation as Dr. Goldschmidt aimed at could be obtained with 
complete standardisation of form, i.e., length in proportion to 
diameter. As had been pointed out,.the proportion laid down 
by the author would be varied a great deal if there was any 
change in fashion in that respect. There was no doubt that 
the proportion of length to diameter had, as a rule, been arrived 
at in certain classes of machinery from a question of economy 
of material, modified to some extent by the question of 
economics in mechanical manufacture, and it was no doubt 
based upon facts as they were that Dr. Goldschmidt had given 
his figures. But he would ask him, with all due humility, what 
would happen if, from mechanical or other reasons, such as 
convenience in manufacture, the proportion of length to diameter 
were varied very considerably. үй could be readily understood, 
for instance, that for reasons introduced by Parsons in the 
steam turbine when large centrifugal forces had to be dealt 
with. the proportions of the rotating parts were varied a very 
great deal, and then what became of the standardisation? Не 
was inclined to protest, although a member for years of the 
Envineering Standards Committee, against an attempt to 
standardise design or lay down hard-and-fast rules of this kind, 
which were only laid down on existing practice, and not on 
such practice as might be determined in the future. He did 
not make this as a "nasty " criticism on the paper, but rather 
that he thought Dr. Goldschmidt was a little premature in 
thinking it was possible to lav down hard-and-fast rules of 
proportion without at the same time standardising design to 
an extent which would, he was sure, be hurtful to the progress 
of the electrical. industry. 

Dr. GorpscHwiDT, in reply to the discussion, said that in 
attempting to standardise the efficiencies and power factors. or, 
rather, to give figures which he thought normal, he could not 
start from a certain design. The majority of manufacturers 
designed on an expansion system. They started with a very 
narrow machine of a certain diameter; then they had а second 
{уре a little bit broader, and a third type still broader, so 
that machines for manufacturing had a great number of ratios 
of diameter to length, which varied about 100 per cent.; the 
efficiencies varied accordingly, and he could well understand 
that Mr. Macfarlane found discrepancies of this sort. If they 
drew a curve of the efficiency, it would be found to rise 
gradually and then jump up again. As soon as the diameter 
was altered, the efficieney went up more rapidly than if the 
width was altered, so that they did not get a uniform curve 
if the efficiency was plotted as a function of the power of the 
machine, or watts per revolution. If they drew an average 
curve, then they got the average efficiencies which he had 
given in the Paper. The greatest ditliculty was not to take 
account of the details of particular designs. He did not want 
to prejudice the manufacturers in any way. But the curves 
were intended as a guide, although those who used them 


might find that for particular sizes there was a slightly lower 
average. They would help, also, in so far as the mechanical 
engineer who could not go into details of design, and who 
wants to know beforehand what the efficiency of his 10 h.p. 
motor was likely to be. He would not have obtained any 
results at all if he had been bothered with assuming a certain 
ratio of designs. He had given flux curves and curves for 
the ampere wires of the armature, just as an approximate idea 
to show how a machine was approximately built nowadays. 
There might be 25 per cent., or perhaps 30 per cent. less on 
any curve, but he was trying to show that the influence flux 
had on the total losses was not very great, and that it might 
be varied a great deal without actually affecting the total etti- 
ciency. Dr.. Thompson had asked which of the curves had been 
developed from actual practice, and which from first principles. 
All of them had been based on first principles. Ав a guidance 
he had assumed the flux curves and ampere turns curves, and 
then he had actually designed machines and taken machines 
made by eas in order not to be guided only by his own 
experience, and he had then got these figures, which he con- 
sidered normzl, for the efliciency and the power factor; there- 
fore the curves were developed at the same time from first 
principles and from actaal experience. Mr. Fynn stated that 
he thought the etticiency curves for single-phase commutator 
motors were rather too low. It might be possible to get a few 
per cent. better etticiencies by making a more liberal design. It 
all depended upon the temperature. They could waste material 
by providing more conper than was actually necessary, and so 
raise the etliciency, but he thought that on the average it would 
be found that his curves were about right; perhaps slightly on 
the low side. In using the curves it would be easily discovered 
what differences ought to be made for induction motors. Dr. 
Thompson had pointed out that the curves for flux and ampe-^ 
wires took the form of a parabola. Asa matter of fact, he had zo. 
gone into it; he had not assumed them to be parabolic, ага 
it was quite interesting for him to hear that they were. Cox- 
sequently he could not answer Mr. Macfarlane's question as to 
why the curve of the flux for the induction motor was not a 
parabola. He simply plotted the curves as normal. The flux 
might be 25 per cent. more or 10 per cent. less, and so on: 
he did not say it was the most economical flux, but it was the 
one which he based his calculations upon. А manufacturer, 
taking the flux and ampere turns curves in the Paper, could 
develop for himself efficiency curves, and he hoped that the 
Paper had been useful to manufacturers as a suggestion as to 
upon what lines this could be done. Mr. Fynn had pointed 
out that the constant for single-phase induction motors was 
0115 instead of 0'145. As a matter of fact, in the Paper he 
was referring to single-phase generators, the constant for which 
was 0145. Mr. Fynn was right in pointing out that for single- 
phase induction motors the constant would be lower, and prob- 
ably 0'115 would be correct. He had noted the point put by 
Mr. Burge. that heavy ampere wire machines were hotter than 
machines with low ampere wires, but did not quite know how 
it was meant. If Mr. Burge would tell him afterwards all 
about it, he would be glad to get the information and give it 
in his fuller reply in the Journal. 

On the motion of the President, a vote of thanks was accorded 
Dr. Goldschinidt for his Paper 


ELECTRICAL WINDING AT THE AXWELL PARK COLLIERY 


N the autumn of 1905 the Priestman Collieries, 

Ltd.. owners of the Axwell Park Colliery, Durnarn, 
decided to replace their steam-winding plant by an 
electrically-operated winding plant. The shaft in ques- 
tion is 2521 ft. deep. and is used mainly for the work- 
men. most of the coal being brought out through a 
drift. In order to avoid large fluetuations in the 
current taken from the supply, it was decided to 
adopt the well-known Ilgner system, the principle of 
which is to interpose between the supply mains and 
winding motor a motor-generator having a heavy tly- 
wheel capable of storing up energy during periods of 
light load and of delivering energy by dropping in 
speed during times of heavy load, and thus equalising 
the demand upon the supply mains. The power for 
operating the plant is obtained at 550 volts, 40 cycles, 
from the Axwell Park sub-station (about 1,000 yards 


from the pit mouth), which in turn is fed with three- . 


phase eurrent at 5,500 volts from the Carville power 
station of the Newcastle-on-Tyne Electric Supply. Co. 
some nine miles distant, and from the Priestman power 
station about five miles away, both working in parallel. 
The low-tension, three phase current, after ‘passing 
through the fuses and main switches, is led to the 
three-phase motor of the Ilgner set, and continuous 


as 88 per cent. 


current at varying voltages is obtained from the con- 
tinuous-current generator of the set, and led to the 
winding motor, which is mounted on a common bed- 
plate with the winding gear, about 55 ft. above ground, 
directly over the shaft. The order for the complete 
electrie winding plant was secured by the Corlett 
Electrical Engineering Co., Ltd., Wigan, who sublet 
the entire work to Messrs. Siemens Brothers' Dynamo 
Works. Ltd. "The principal data of the winding plant 
are as follows:—The total maximum weight to be 
hoisted is 6,700 lb., the cage weighing 3.200 1Ь., and 
the men 3,500 lb. А balance weight is provided ap- 
proximately equal to the weight of the cage plus half 
the weight of the men. The time allowed for a com- 
plete eyele is 55 seconds in round figures, and of this 
time 12 seconds are taken up for acceleration, followed 
by 23 seconds of full-speed run, and 5 seconds for 
retardation, the remaining 15 seconds being sufficient 
to allow the men to enter or leave. The full speed 
is 8 ft. per second. In Fig. 1 the line A B C D E re- 
presents the caleulated output at the winding drum 
during the working period, while the line AFGBE 
denotes the requisite energy to the driving motor, the 
mechanical efficieney of the winding gear being taken 
The horizontal lines represent the 
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average h.p. at various points in the chain of trans- 
mission taken over a complete cycle. Although it is 
not possible to level out the peaks in such a manner 
that the energy taken from the supply is absolutely 
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meter, belt-driven from the coupling between the 
induction motor and exciter. The particulars of the 
various machines of the set are as follows :-—The three- 
phase, four-pole motor is of the induction type, and 
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Fic. 1.—INPuT AND OUTPUT CURVES. 


steady, yet the Ilgner flywheel converter will achieve 
this to a degree which meets all practical purposes. 
The Ilgner converter set consists, as shown in Fig. 2, 
of a three-phase motor on one side of the flywheel, 
and a continuous-current motor mounted on the other 
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provided with slip-ring rotor. Its normal output is 
30 b.h.p., and its speed 1,200 r.p.m. In order to 
enable the flywheel to give off a portion of its stored 
energy during periods when the winding motor is heavily 
loaded, this induction motor must obviously be reduced 
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Fic. 2.—IraNER FLYWHEEL Ser ror Winpinc PLANT. 


side. In the present instance a small exciter is also 
coupled to the set. This does not form an integral 
part of the converter system, however, and might as 
well be separately driven. The three machines are all 
coupled together and mounted on a соттоп bed- 
plate. The speed of the set is indicated by a tacho- 


in speed, and, vice versá, the flywheel must be speeded 
up again during times of light load by increasing the 
speed of this induction motor. The regulation of 
speed is obtained by a regulator, which automatically 
adjusts the resistance in the rotor circuit in accord- 
ance with the magnitude of the current taken from the 
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supply. To this end one of the leads to the three-phase 
motor is connected in series with the primary winding 
of a small eurrent transformer, the secondary winding 
of which is connected to a relay. At normal loads, i.c., 
at a given supply current, the tongue of the relay 
floats between two contacts, touching neither. When 
an overload occurs, however, the relay tongue abuts 
against one of the two contacts, and closes a local 
circuit through a small auxiliary motor, which now 
commences to drive the regulating switch in'a direc- 
tion corresponding to a cutting-in of resistance in the 
rotor circuit of the three-phase induction motor. The 
latter at once tends to run slower than before, and the 
flywheel is called upon to assist the motor by giving 
off part of its stored energy. On the other hand, when 
the current taken from the mains drops below normal 
value, the relay tongue touches the second contact, 
and the auxiliary motor drives the rheostat in the 
opposite direction, thus increasing the speed of the 
three-phase induction motor. The surplus energy 
beyond that necessary for the winding plant is utilised 
to increase the speed of the flywheel. The relay may 
be adjusted to keep the energy taken from the supply 
within any pre-determined limits. In the present in- 
stance it is so adjusted that the input to the three- 
phase motor varies between 28 and 38 b.h.p., the 
maximum drop in the speed of the flywheel being 
15 per cent. below normal. It may be mentioned that 
the automatic regulator is combined with the starter, the 
design being such that the first contacts are used for 
starting by hand, while the other contacts are for the 
speed regulation of the three-phase induction motor, as 
described above. 

The flywheel is of the plain disc type of forged steel, 
4 ft. 6 in. diameter, and turned true all over with 
slightly-rounded corners. It weighs 2,800 lb., the 
radius of gyration being 1°57 ft. It is essential that 
the flywheel be of the best material and most accur- 
ately machined and balanced, and the steel has a 
tensile strength exceeding 40 tons per square inch. In 
order to ensure perfect freedom of running, the fly- 
wheel is supported by a pedestal bearing at each side 
with spherical seats. The bearings are of ample di- 
mensions and ring-lubricated. As indicated in Fig. 2, 
the three-phase induction motor is coupled to the fly- 
wheel by a flexible coupling. At the slipring end the 
three-phase motor is connected by a flexible coupling 
to a 2-kw., 240-volt exciter, which supplies the ex- 
citing current to the winding motor as well as to the 
continuous-current: generator of the Ilgner set. The 
latter is mounted on the side of the flywheel away 
from the three-phase motor. It is fitted with com- 
mutation poles, and is capable of supplying current 
from a maximum positive voltage through zero to a 
maximum negative voltage by means of shunt regula- 
tion. For this two reversing field regulators are sup- 
plied, one placed in the cage, and the other. near the 
top of the shaft. Only one is used at a time, how- 
ever, and in order to avoid mistakes, only one handle 
is provided, which cannot be taken off unless the con- 
troller is in the '' off " position. 

The reversing shunt regulator in the cage is elec- 
trically connected with the generator of the Ilgner set 
by a flexible six-core cable, each core containing a 
flexible conductor made up of 176/36 tinned copper 
wires, and capable of carrying eight amperes. Each 
wire is separately insulated with pure and vulcanised 
indiarubber, taped and compounded, and the six cores 
are differently coloured in order to facilitate connect- 
ing up. Each strand is wound round a flexible cord 
centre with a fairly short lay, so as to secure flexi- 
bility. The whole is wound with jute yarn, braided, 
compounded, and finally braided with steel wires; the 
overall diameter of this cable is 0°92 in. The cable 
is supported at the top of the shaft by a distribution 
box and other suitable supports. The current from the 
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variable-voltage generator of {һе Ilgner set is conveyed 
to the winding motor, the speed and direction of rotation 
of which are solely controlled by the Пепер set. This 
motor has a normal output of 50 b.h.p. at 800 r.p.m. 
It is mounted together with the winding gear on a 
common bedplate, and drives the winding drum by 
means of double reduction spur gearing with a total 
reduction of 288: 1. 

The depth indicator is driven by a chain of bevel 
gears and shafting. and is fixed in a position convenient 
for the attendant. Fig. 3 illustrates the winding motor 
and part of the drum. The steel winding cable has 
a diameter of about 0°95 in. Both ropes wind towards 
the centre of the drum during the greater part of the 
lift, but at the highest position of either cage or balance 
weight the rope is exactly vertical. The safety appli- 
ances adopted are very complete, as will be gathered 
from the following:—The cage suspension is of an 
improved type, and would bring the cage at once to 
a standstill in the shaft if the winding rope were to 
break. In order to prevent the attendant in the cage 
from over-running the bank, there are fixed in the shaft 
both at the top and bottom wooden cams, which engage 
with a lever fixed to the controller, so that the latter 
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is brought automatically to the '' off " position should 
the cage rise higher than a few inches above the bank, 
or sink lower than a couple of inches below the bottom 
level. This arrangement, however, does not prevent 
the attendant from moving the cage in the proper 
direction. In case the cage is operated from the con- 
troller on the surface instead of the controller in the 
cage, it is moved to the ‘‘ off” position—should the 
attendant neglect to do so—by a suitable mechanism 
engaging with cams fixed to the rotating dial of the 
depth indicator. These cams not only serve the above 
purpose,.but also prevent the attendant from switching 
on too rapidly. In order to prevent arcing from the 
slow movement of the controller, a special switch of 
very substantial design is provided, which takes up 
the are and prevents damage to the controller contacts. 
In order to bring the drum to a quick stop when the 
current is switched off from the winding motor, and 
to hold it in case anything occurs with the winding 
motor, Ilgner set, or wiring, there is an electric working 
brake of the post type fixed to the intermediate shaft 
of the winding gear. Normally, the wooden brake shoes 
are kept clear of the brake drum by a solenoid acting 
against a weight. This solenoid is energised as long 
as current is supplied to the winding motor, and the 
current to it is interrupted as soon as the controller 
is brought to the ‘‘ off " position. The inductive kick 
is taken up by a suitable shunt resistance. It is obvious 
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that this brake will also aet automatically in case the 
supply is interrupted due to any cause. A second 
brake, also of the post type, acts directly on the 
winding drum. It is applied by an adequate weight 
which is generally held up so that the brake blocks 
clear the drum. The weight may be tripped in two 
ways: lt will be tripped if the winding motor should 
exceed its normal speed by 25 per cent., the tripping 
mechanisin consisting essentially of a centrifugal 
governor driven by the motor, and the weight may also 
be tripped by an auxiliary tripping rope, which passes 
down the shaft and through the cage. In the cage 
there is a clamping device, by means of which the 
attendant can give the rope a powerful pull sufficient 
to release the weight of the emergency brake. In addi- 
tion, this brake rope is provided at its upper and lower 
ends with stops which, in the case of over-winding. will 
come into contact with the cage, and bring the latter 
to a standstill by application of the emergency brake 
before any damage is done. А dashpot. consisting of 
an iron evlinder 4} in. in diameter, with brass piston 
and rod, is connected to the lever of the emergency 
brake, and prevents a too sudden application of the 
brake. The switchboard. which can be seen in Fig. 2, 
is of marble. and the panel containing the instruments 
and switchgear for the electric winding plant is shown 
on the extreme right-hand side, the other panels being 
for the lighting system. 


THE DEVELOPMENT OF CONTINUOUS- 
CURRENT TURBO-GENERATORS 


Leeds Discussion 


К. R. POHL/8 Paper on the development of 

curbo-generators, Which was read in London before 
the Institution of Electrieal. Engineers on November 
Оң CE LECTRICAL ENGINEERING, Vol. Il., page 887), 
was discussed before the Leeds Local Section. last 
Thursday. It will be remembered that the Paper out- 
lined the considerations leading to the coninutation 
and ‘‘ flash-over ` limits to the output of continuous- 
штен turbo-gencrators and the limiting speeds for 
various outputs. The possibilities of homopolar de- 
signs were also discussed. but the author did not hold 
out any great hope in this direction. on account of 
the excessive weight involved. He described a new 
armature winding, designed to improve the conditions 
in commutating machines. 


Mr. Witsos Нанте, (Leeds), in opening th» discussion, 
remarked that the aathor had not referred to several limita- 
tions in the design of turbo-generators which aftected. the 
result. The hich speed of such machines necessitated the re- 
duction of the magnetic density, because the heating effect due 
to hysteresis was tar larger than is commonly supposed to be 
the case. To allow for this the mzenetic tux had to be reduced 
to less than half the amount permissible in slow speed machines, 
He said littl: about the limitation of length due to reactance 
voltage, nor that due to mechanical considerations. Further, 
he left out of consideration the compensation to be obtained 
by windings on the polar faces, which could be made to reduce 
the voltage between the segments by 20 per cent. In the 
speaker's opinion the suggested modification in the winding was 
the pith of the whole Paper. He anticipated some dithculty in 
design, however, as there would have to be half the number 
of conductors inside as there were on the outside. If this 
problem could be satisfactorily met, the author would have 
solved one ot the main difliculties in the construction. of D.C. 
turbo-generators. 

Mr. А. Н. Law (Parsons & Co.) considered that, although 
the temperature rise from Dr. Pohls point of view could. not 
be considered to impose an output limit, yet it was a dittcalty 
to be overcome. The causes of flashing over are extremely com- 
plex, but an important one is the voltage per segment. In 
Messrs. Parsons earlier machines the volts per segment were 
25 per cent. lower than in later machines, These early machines 
were tested to a maximum of 75 volts per segment, and all 
means were tried to induce flashing over, but without success. 
Faulty machines could. be improved by thickening the mica 
inrulation, Slot wound armatures were, from some points of 
view, not so satisfactory as surface wound. The latter could be 
made quite mechanically sound, and it was easier to obtain 
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satisfactory commutation with them. In the speaker's opinion 
compensating poles have their limits. The curve of ampere 
conductors per centimetre given represented satisfactory 
practice. The speeds obtained by Messrs. Parsons were in 
excess of those given by the author, t.e., 500 kw. machine, 
3,000 r.p.m. ; 900 kw., 1,800 r.p.m., and 1,500 kw., 1,200 r.p.in. 
Homopolar machines were quite out of the question for turbo 
work His firm had constructed a machine for 10.000 amperes 
at 5 to 7 volts, but the amount of iron and copper required 
was enormous, also the speed was too low. He wished to com- 
pliment Dr. Pohl on the ingenious solution presented by his 
proposed method of winding. If this proved satisfactory in 
practice it would, no doubt, be largely adopted. 

Mr. HanpiNG. Снонтох, Leeds, said the Paper had led him 
to wonder if some of the suggestions to increase the output of 
turbo-generators could be applied to ordinary D.C. machines. 
He would like to know how the cost of turbo-dynamos compared 
with slow-speed machines. 

Mr. W. Е. Myras, Shetheld (Westinghouse Co.), looked upon 
the subject from а commercial point of view, and asked whether 
these alterations were going to result in cheaper machines. |f 
not, why trouble with turbines at all? It was sutliciently dith- 
cult at present to convince customers of the advantages of tur- 
bines over slow-speed reciprocating engines. No mention had 
been made of the use of carbon brushes. It was essential that 
th brushes should wear away more rapidly than the commu- 
tutor, but with metal brushes the result was often the reverse. 
His firm were using carbon brushes on a flat face commutator 
at right angles to the axis of the armature. This plan over- 
came all chattering due to the whip of the shaft. and machines 
using this design were running with perfect satisfaction. He 
confirmed the author's adverse opinion respecting homopolar 
machines, They had built a 500 kw. set and used а homopolar 
exciter, but had to replace it by an ordinary commutator 
machine. 

Mr. R. Horipay (Acton. Hall Colliery). also considered. the 
Paper from a commercial rather than a theoretical aspect. His 
experience showed there was still need. for improvement in the 
machines for power purposes, He was afraid the new winding 
would introduce complications. which would do away with that 
extreme simplicity of present turbine plants, which was their 
great virtue. 

Dr. Pour, in replying, said that the question of temperature 
limit came in for a finished machine, but not tor a machine 
which had to. be designed, as it was then possible to provide 
suitable means to keep it cool. He did not think that two- 
pole machines would survive, but that multipolar designs with 
six or eight. poles would become the rule. Multipolar machines 
for turbines were much cheaper for а given output, just as 
they were with slow-speed machines. A turbo-generator for, say, 
1.000 kw.. was about 50 per cent. higher in cost than а slow- 
sneed machine for the same output. The reactance voltage in- 
creased with the armature length, but the principal limitation 
in length. of armature was the fash over limit. He did not 
like the plan of preventing flashing by increasing the width of 
the mica, as this weakened the commutator, and shortened the 
time of commutation, consequently increasing the reactance 
voltage. What was gained in one respect was lost in another. 
veferring to the various criticisms touching his suggested. wind- 
ing, he said there would be no ditticulty with respect to the 
internal conductors, as they would only have to carry current 
during the period of commutation, and could be made reli 
tively much smaller, also there would be no mechanical ditti- 
culty in accommodating them. Referring to Mr. Mylan's ques- 
tion, the commercial advantage of improving turbo-generators 
was in being able to reduce the size of the machines, conse- 
quently the cost woald also be less. 


L] 


Helion Filament Lamps.—According to the Electrical. World 
(New York), three American patents were issued January 14th 
to Mr. W. G. Clark on processes for making incandescent lamp 
filaments of the type consisting of a combination of silicon and 
carbon. The deposits of silicon have been obtained by the 
decomposition of chlorides, and the object of the patent is to 
obviate the difficulty that has been experienced in getting a 
uniform product. and to prevent the chlorine once free from 
combining with the silicon. The first patent describes a process 
wherein à carbon filament is placed into a receiver containing a 
small quantity of mercury, after which a silicon chloride, such 
as a tetra-chloride, and also а gas which contains carbon are intro- 
duced. When the current is passed through the filament the 
chloride is decomposed and the silicon deposited upon the car- 
bon, and the free chloride combines with the mercury. The 
second patent covers the use of the carbon gas referred to above. 
the claims being for the mixture of marsh gas and an olefiant 
gas, or marsh gas, olefiant gas and carbon dioxide. The third 
patent states that the hydrocarbon gas may be some form ot 
illuminating gas, but is preferably the marsh gas. When the 
deposition on the filament takes place the silicon апа combina- 
tion of silicon and. carbon, which is a dense, non-porous com- 
bination, enter the pores of the carbon base, combine with and 
build up on the base, so that the latter becomes а combination 
of silicon and carbon, which gradually merges near the surface 
into a substance having characteristics similar to those of 
silicon. 
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COST OF ELECTRICAL POWER FOR INDUSTRIAL PURPOSES 


"ГНЕ following is a report of the discussion on Mr. J. Е. C. 
] а Paper in Glasgow on January 14th. For a арор 
of the Paper itself, and the discussions in London and Dublin, 
reference should be made to ELECTRICAL ENGINEERING of January 
loth and 23rd. The latter issue also contains several written 
communications of considerable interest, and some further ones 
are appended in this article. 


DISCUSSION IN GLASGOW. 


[he CHAIRMAN (Prof. Е. G. Batty) invited Mr. Robert 
Robertson to open the debate. 

Mr. RosERT RonBERTSON, although he found little to take ex- 
ception to 1n the general conclusions, thought that all the bases 
upon which the prices were given were too low, particularly 
in the case of the Tables Nos. I. and 11. The author had 
pointed out that the examples of actual plants which he quoted 
were, in most cases, higher than these tables, but the difference 
between them was so enormous that it could not be passed 
over merely by a simple remark. The diagram below was made 
out practically in the same form as that shown in the Paper on 
Fig. 2, having the ordinates representing the cost per unit, and 
abeisse, &c., representing the losd factor. Two of the curves 
represent the figures given in Tables 1. and Il. of the Paper 
as the ascertained cost of power per unit generated for inde- 
pendent plants, in the one case for installation up to 100 horse- 
power, and in the other case for installations from 100 to 500 
orse-power. The dotted line marked  "'interest " has 
been calculated on the basis that the cost of the station per 
kilowatt of maximum demand is taken at £25, a figure which 
might be taken to agree with certain concrete cases. The points 
A, B, C, &c.. represent the actual figures cited in the Paper 
for certain plants that had been tested. Thus, 4 shows the 
cost obtained in the first shipyard mentioned (ELECTRICAL EN- 
GINEERING, January 16th, p. 74); Although considerably 
greater than the corresponding figure in Table 11., the cost 
agrees with those in the table for the smaller-sized plants; but 
the proportion of it representing interest and depreciation, 
shown in the diagram by the point A,, is considerably less 
than half what it should be if the cost of the plant 
was something like the average that assumed of £25 per 
kw. The point marked 7 represents the next example given—a 
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combined shipyard and engine-works—and with this 1,000 horse- 
power the cost was enormously greater than the 100 to 500 horse- 
power in the Table. The next example, shown by the point 
(. is also for a plant of 1,000 horse-power, and the cost of it 
lies between the cost of the small plants and the cost of the 
100 to 500 h.p. The point D, represents an example taken from 
Mr. Williamson’s Paper, read before the Institution of Electrical 
Engineers in 1903, in which a 640 kw. plant, costing £20:5 per 
kw., was run at a cost of 0°716d. per unit, with a load factor of 
57. The cost was again very much higher than in the table 
for plants up to 500 h.p. Point E is for the paper mill men- 
tioned by the author, with 79 per cent. load factor. It relates 
to steam-driven plant, not to an independent electric generating 
station, and from the difficulty of arriving at the average amount 
consumed by steam engines, the speaker thought it was very 
difficult to accept figures of that sort. He had had a case 
recently of a plant with a power very much like this, where he 
was informed that the engine was practically running at six 
days a week, which would give a load factor of something 
like 80 per cent. It was electrified, when it was found that the 


load factor was only 50 per cent. Point / is a jute mill, men- 
tioned in the Paper. 16 is slightly under the 500 h.p. cost 
in Table 11., although the power was over 900 h.p. The points 
A,, B, C, &c., on the diagram indicate the proportion of 
costs applicable to interest and depreciation in the examples 
A, В, U, &c. From these examples, it was evident that with 
smaller plants the cost in reality should be very much greater 
than that given in the tables, and in men cases of small in- 
stallations up to 400 or 500 h.p., if everything was taken into 
account, he was doubtful whether the actual cost, within the 
limits of 10 and 50 per cent. load factor, would come much 
under the line marked X}, which came down to 0:8 at 50 per 
cent. load factor; interest and depreciation are allowed for in 
this curve. He had several figures that closely approximated to 
that line. Mr. Robertson next discussed the cost at which power 
companies or power suppliers could supply. The figures indicated 
by the author were based upon a total cost of £25 per kilowatt, 
bu* no electricity works ot any size supp!ving power inthis country 
had been erected to approximate to that price. The only 
example cited by the author was the Newcastle Power Company, 
whose capital cost was given at £59 per kw. The most reason- 
able method of charging for supply was, he thought, making a 
charge of so much per kilowatt per annum, with the addition of 
a small amount per unit. The figure at which companies could 
supply, he thought, might be taken as £4 per annum per 
kilowatt and from U'5d. down to as low as 02d. per unit. 

The first and third chain-dotted lines in the diagram indicate 
these charges as they work out for different load factors, and 
between them is a Дене line indicating the figures given by 
the author as the real cost (given in column 4 of Table XIV.) 
of the Newcastle Company based on the 1906 figures. There 
were a great many other points in the paper that one might 
go into in detail, P it would only be, so far as he was con- 
cerned, in most cases to concur generally with the author. He 
had examined the costs of sub-stations, and whilst he thought 
the prices were taken rather on the low side, the difference 
between them and real costs which he had recently incurred 
was not so great as to warrant taking much exception to them. 
In dealing with the limit of distance to which a supply com- 
pany could distribute current, they had to deal with a question 
of average. lf a company went à distance of 20 miles, it also 
had probably a much larger proportion of consumers, if the 
situation of the station was well designed, within a very short 
radius, and it depended on the density as to the distance that 
might be gone economically, taking the supply as a whole. If 
each individual case was first taken, then, of course, it would 
be necessary to differentiate in charge between consumers near 
the generating station and consumers far away. That, he 
thought, was not a reasonable ground for differentiation in 
charge, because it was not the fault of the consumer, but the 
fault of the situation of the generating station, and the 
differentiation between charges among consumers should be 
based upon the different value of these consumers' operations 
to the supply. 

Mr. С. P. Sparks dealt to some extent with the same points 
te which he alluded in the London meeting reported in our 
last issue. He also referred to Table VI. of the Paper, in 
which the cost of a power-house and transmission were given 
at £13 and £12 respectively. A £12 transmission scheme was 
unknown in this country and in the world, and at the moment 
only existed on paper. At Newcastle the cost was £26, and 
there they would find great difficulty in dividing it by two. 
If Mr. Snell would tell them how to do it, he would welcome 
him as a pioneer. On the other hand, he thought that munici- 

alities could supply very much below the figures set forth in 

‘able IX. Some of them took several years before they 
brought the tariff down, so that business passed them. If they 
looked at it from the point of view of the additional capital 
necessary to deal with the additional load, they could, at all 
ien in some cases, supply this at half the figure, and make 
a profit. 

Ir. Lackie (Engineer-in-Chief, Glasgow Electricity Works), 
after complimenting Mr. Snell on his Paper, and expressing 
gratification that Mr. Snell himself was present, gave, as an 
example of the fallacy of thinking only of the load factor, the 
case of electric hoists. The load factor of an ordinary hoist 
motor in the city was under 9 per cent., but, by all the hoist 
motors getting their supply from опе source, the supply 
authority was enabled to give the hoists energy at a rate per 
unit corresponding to at least a 20 per cent. load factor. The 
same reasoning must apply to the industrial user, and there- 
fore it appeared to him that a maximum price for electrical 
energy for power or industrial purposes might be fixed at a 
price corresponding to 20 or 25 per cent. load factor, and the 
price thereafter should be made to meet a better load factor 
than 20 or 25 per cent. Those 10 per cent. load-factor users 
could not generate power at a rate to compete with a 20 per 
cent. load factor if all considerations were taken into account. 
He would not take up the time of the meeting elaborating the 
points with which he agreed, but would rather confine himself 
to a few notes on matters regarding which he was inclined to 
differ. He maintained that the supply from a town installation 
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or power company should be cheaper and better than the 
private user could hope to do with his own plant, if all con- 
siderations were taken into account. The “critical” load 
factor and size of plant within which any outside supply could 
hope to compete against the users own local plant was mot 
fixed, as Mr. Snell seemed to convey in his second axiom, but 
depended entirely on the size of the outside supply plant. Mr. 
Snell had also stated that many electricity undertakings were 
supplying power at less than cost price; he must emphatically 
state that in Glasgow they were not doing that. In Tables 1. 
and IL. the outstanding fact was that the cost of steam was 
less in every case than the cost of suction or producer-gas 
plant. That was contrary to all the data that had been put 
before him. Where was the 10 horse-power for a penny man 
with his suction-gas plant? The example given of a gas plant 
in a shipyard, which had also been referred to by Mr. Robert 
Robertson, had apparently a serious error in its capital cost. 
It was stated that interest and depreciation would amount to 
£60 for four months, or £180 for a year, so that the capital 
cost of the plant would be £1,800. or £8 2s. per kilowatt. He 
was perfectly certain that that plant was never put down for 
£8 2s. per kilowatt, and in үр of that would point out 
that in every other case stated by the author the cost ran 
between £15 and £20 per kilowatt. It was also stated that 
the ras consumption in this plant was 56 cubic feet per kilo- 
watt-hour—a large figure even on so low an annual load factor 
as 14 per cent. He was of opinion that the annual load factor 
had nothing whatever to do with the eas consumption, but only 
the plant load factor; and the fact that the plant load factor 
was 48 per cent. (a very good percentage), the only conclusion 
that one could come to was that 36 cubic feet per kilowatt 
was about the average figure that one got with gas engine plant 
instead of the figure of 15 to 20 cubic feet quoted by gas engine 
makers. It really amounted to this, that the cost of gas per 
unit with gaf at 2s. 4d. per 1,000 cubic feet was about a penny. 
In all the examples stated, of course, Mr. Snell had not allowed 
for land and buildings or rent, rates and taxes. Mr. Snell had 
estimated a colliery load factor as about 36 per cent., and the 
annual load factor of a steel works and other similar works at 
about 20 to 25 per cent. But it must not be forgotten that with 
a public supply they were able to offer a consumer having an 
annual load factor of 20 to 25 per cent., a rate corresponding 
to a load factor of about 40 per cent., owing to the fact that 
some of the plant which was used during the day to supply 
the day consumer was also used during the night for supplying 
some night consumers. Mr. Snell stated that the modern power 
station of important magnitude and favourably situated could 
be now equipped completely for £12 or £13 per kilowatt 
installed. That did not agree with the modern power sta- 
tion of Carville (which he spoke of later on), where the capital 
cost was 2596 per kilowatt. and it was of interest to note 
that the Newcastle charges with their capital cost of £59'6 per 
kilowatt compared favourably with the theoretical London 
County Council figures, with an alleged capital cost of only 
£25 per kilowatt. The horse-power of motors installed in a 
factory had generally a diversity factor of about 2, and the 
result of an individual diversity factor of 2 divided amongst 
all the consumers gave a diversity factor on the station of 
about 3. In tramway supply the diversity factor was about 
10, i.c., for every 100 kw. of motors, only 10 kw. of maximum 
demand was made upon the power house. Hoists had about 
the same diversity factor as a tramway supply, and each trade 
had its own diversity factor. Probably the worse the load 
factor, the greater the diversity factor. In his recommendation 
of alternating current supply through static transformers, the 
speaker continued, Mr. Snell had not mentioned the effect of 
these transformers on his power factor, nor the wattless current 
and the loss in cables. Further, if, as advocated, works having 
100 kw. or more each had their own local static sub-station, 
that would add tremendously to the cost per kilowatt, and the 
cost quoted would be probably doubled. After boldly stating 
that many London companies were selling energy under cost 
price for power purposes, Mr. Snell had added: “This means 
that the power user is being supplied by these undertakings at 
the expense of their lighting consumers, who are paying an 
unduly high rate for their supply, or, in the case of certain 
London municipalities, at too high a cost of public lighting." 
If it was not for these power consumers in Glasgow, at least, 
the coal consumption would be about 7 lb. per unit, whereas 
to-day it was under 4 lb. If it was not for that sale of 
current for power purposes, they would require something like 
a farthing per unit more for lighting to make up for the 
difference in coal consumption. Mr. Snell did not indicate in 
any way whatever how he arrived at the correct charge’ to be 
made Ьу the London local authorities and larger municipalities. 
and he must state that he did not at all agree with the figures 
he had given for Glasgow. In Tables IN. the ** mean" column 
simply represented the mean of the five figures given in the five 
columns. Now, the probability was that in Manchester there 
were ten times the units consumed that there were in Notting- 
ham. and. consequentlv, to get the true mean one would require 
to take the number of units sold at 5d. and the number sold 
at 49d. in Nottingham, and similarly with Leeds and Glasgow, 
and so get the true mean or average. The conclusion of Mr. 
Snell’s paper was a most unfair one. He stated that. looking 
back, it would have been much wiser if the authorities. viz., 


the Local Government Board and Board of Trade, had pre- 
vented some of its smaller local burghs from adopting separate 
electricity stations. He did not agree with that statement at 
all, for if the Local Government Board and Board of ‘Trade 
had not allowed the smaller local burghs to do so, a company 
would have stepped in and done the work, and the companies 
would be in no better position to-day than those small local 
burghs. Further, those local burghs had done pioneer work 
and given a supply while the demand for electrical energy was 
growing and the public being educated to its use. Would a 
power company ever have erected a large works in the vicinity 
of those burghs if the burghs had not first shown that there 
was a demand and profit to be made from the supply ot 
electrical energy’ Nome people might think that the Cor- 
poration of Glasgow should have started away with a station 
such as they now have at Port Dundas. If they had, he did 
not for a moment believe that their revenue would have been 
more than it was for the first three or four years with their 
Waterloo Street Station, and if that had been the case the 
revenue would not nave paid interest and sinking fund on the 
lands and buildings and machinery put down. The undertaking 
would further have been put down as a financial failure, and 
would have acted as a stumbling block to other electrical under- 
takings He was afraid aiso that the remedy Mr. “пе sug- 
gested would not prove a ‘beneficial one to the power companies, 
although it was quite correct. ‘Those smaller local burghs would 
only call upon the power companies to supply their peak load in 
the winter months, and instead of a load factor of 50 or 40 per 
cent., it would be more like 2 or 3 per cent. for some years to 
come. 

Mr. J. Ronertson (Engineer-in-Chief, Greenock) said that the 
shipyard load factor was a very bad one, owing partlv to the 
class of tools, and partly because of fluctuations in trade that 
they did not yet in an ordinary factory. It was because of that 
that the public supply came in. If they took half a dozen 
works of that kind and supplied them from a public station, it 
followed that the supply from a public station would be less 
than the individual plants in private generating stations, and 
for that reason the public supply had an advantage. "There 
was a curious likeness between the figures relating to shipyards 
supplied by Mr. Snell and the figures at Greenock. He thought 
he was altogether too pessimistic, however, in his views 
regarding the future of municipal stations in this country. At 
the station at Greenock, which had been in existence for nine 
years, the capital expenditure came out at £43 per kilowatt. 
The figure of £70 which was put down as the average cost per 
kilowatt included such stations as Liverpool, Bradford, Leeds, 
and Birmingham, where large sums had been paid to companies 
in order to buy them out. Moreover, Mr. Snell did not take 
account of the fact that in a great many of the instances of 
these stations that thev had been in operation for a considerable 
time, and had already paid back a large proportion of their 
original capital. He thought, apart from the supply of power 
to big users, there was still plenty of hope for the small and 
medium-sized station. The lighting load had been the backbone 
of most of the stations in the country. Although the units 
generated might show a large balance in favour of power, they 
generally found that on the revenue side of the balance sheet 
the biggest income was still from the lighting customer. 

The discussion was then adjourned until the next meeting 
of е section, when Mr. Snell has promised to be present to 
reply. 


Additional written communications have been received to those 
published in our last issue. 

Mr. J. Н. Bowprx (Chief Electrical Engineer, Poplar Borough 
Council), in his letter, added to the censure already passed on 
Mr. Snell’s Table VIT. When this table in its complete form 
was laid before the Parliamentary Committee last усаг, he had 
understood it simply as a means to an end in engineering the 
L.C.C. Bill through the Parliamentary Committee, and that it 
should not be taken seriously. He compared Mr. Snell’s figures 
for Poplar with his own :— 


Mr. Snell’s statement :— 


Actual charge, 1:43d. Correct charge, 1:68d. 
Probable charge for direct current by Power Company, 0:834. 


Mr. Bowden’s figures :— 


1906. 1907. 1908.* 
Actual charge by Poplar. 1:389 1:156 1:12 
Load factor of system ... 22°84 24:26 23:5 
Power units sold . 1,379,620 2,423,538 3,500, 000 
Not profit IE £600 £635 £3,340 


* Based on actual balance sheet to Dec. 31, 1907, and estimated to March 31st, 
1908. 


“I am accredited," writes Mr. Bowden, indignantly, ‘‘with 
charging the sum of 1°43d. per unit for something which ought 
to be charged at 1:686d., but which might be obtained elsewhere 
for 0'83d." Referring once more to Table VII., Mr. Bowden 
again objects to the figure 0°83d. per unit as misleading, as it 


‘represents what would be charged to authorised distributors under 


last year's L.C.C. Bill, not to consumers who might be charged 
1:2544. per unit for low pressure direct current, which is more 
than the average charge for power at Poplar to-day. Mr. 
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Bowden then gives figures to show that Mr. Snell’s scheme would 
be no more economical to Poplar than their own extensions. He 
also finds fault with his Tables VIE., which, he says, are worked 
out upon the capital cost per kilowatt installed, whereas they 
should be based upon the capital cost per kilowatt of maximum 
demand. By this alteration he raises Mr. Snell's figure of 
£29' 15 per kw. to something in the nature of £50. 

Mr. №. B. Esso writes that Mr. Snell had arrived at 
practically the same conclusions as he himself had done in an 
address on ‘The Industrial Power Problem’ to the Civil and 
Mechanical Engineers’ Society in October, 1906. He had then 
estimated the cost of electrical power for a factory which could 
be served by an engine of 500 b.h.p. It was assumed that the 
generator would give 350 kw. maximum, and would supply 
150.000 units per annum, this corresponding to a load factor 
of about 25 per cent. The cost of the fuel was put in at rates 
somewhat different from Mr. Snell’s, but the total cost, taking 
10 per cent. as the intercst on capital outlay and depreciation, 
was glven as follows :— 


Mond Suction Steam Steam non- 
gas, gas. condensing. condensing. Oil. 
Total cost per 
unit ... | 0:516d. 0:564d, 0:512d. 0:536d. 0°592d. 


He also acrees with Mr. Snell's remarks as to prices charged 
by existing supply stations, and has no doubt that for a big 
increase in the amount of power supplied by the companies at 
the same rates, it would be found that the total receipts are 
not commensurate with the total costs. 


The British Correspondence School of Electrical Engineering. 
Several attempts have been made from time to time to establish 
institutions for giving a technical training by correspondence. 
In those originating on the other side of the Atlantic, we are 
afraid that there has been somewhat of a tendency to undertake 
unpossibilities, and to create an impression in the mind of the 
untrained aspirant to electrical knowledge that a few magic 
correspondence lessons will immediately put him in a position to 
make an income several times as great as that he is already 
earning. Leaving extremes on one side, however, there 15 quite 
a considerable legitimate field for such enterprises, provided 
that the information imparted is carefully chosen in relation to 
the capabilities of the pupil. We do not consider that corre- 
spondence tuition can ever be as satisfactory as more direct 
instruction, but there are vast numbers of cases where it is a 
question of this class of teaching or none, and here the oppor- 
tunity comes in. In starting a British Correspondence School 
of Electrical Engineering, Messrs. Broadbent and Andrew 
Stewart are providing facilities of this nature, and, so far 
as we can gather from a glance at one or two sample ‘‘lessons ”’ 
forming part of one of their practical engineering courses, the 
information imparted is just of the practical nature required, 
while it is sutticiently detailed to escape the imputation of pro- 
viding only the “httle knowledge " which is apt to be a ''dan- 
gerous thing." The questions which the student has to answer 
in particular appear well chosen from the point of view of 
stimulating thought as well as testing the result of the 
instruction. 


The Manchester Electrical Exhibition.—- The Organising Com- 
mittee . with reference to the forthcoming Electrical Exhibition 
at Manchester is now complete. A meeting was held on January 
20th at the Town Hall, Manchester, when Councillor Kay, J.P.. 
of Manchester, was elected Chairman of the Committee, and 
Councillor Barrett, J.P., of Salford, Deputy Chairman. The 
Secretary gave a full report of the scheme as existing up-to-date, 
and it was unanimously decided to put same into effect, and 
to enter into the necessary arrangements for holding the Exhibi- 
tion in Manchester next October. In order that matters should 
be dealt with promptly, an Executive Committee was appointed, 
consisting of the following gentlemen :— The Chairman, the 
Deputy-Chairman, the consulting engineers, Messrs. Pearce & 
McCowan, Messrs. Н. Berry, . Bevis, D. N. Dunlop, F. 
Nalder, C. D. Taite, H. Talbot, and a meeting of this Com- 
mittee was held at the offices of the Exhibition, 2 Queen Anne's 
Gate, Westminster, London, on Monday last, when arrangements 
were considered with reference to the site of the Exhibition, 
necessary buildings, &c., &c. In order that the Committee may 
be able to decide definitely as to the size of the buildings which 
it is immediately necessary to place the contract for, it is in- 
tended to send out a preliminary circular to the trade, askin 
for an indication as to space required by various exhibitors, an 
the design of the buildings will be such that extensions can 
readily be effected up to within three months of the date of 
opening. Larga numbers of applications have already been re- 
ceived from the principal electrical and engineering firms through- 
out the country, and it is hoped that all those likely to be 
interested will assist the Committee in concluding their final 
arrangements by dealing with the matter promptly, and by 
getting in touch with the management at the earliest possible 
moment. 'The Executive Committee have been instructed to 
enter into agreements with Messrs. Northcote & Davenport for 
the carrying out of their requirements. 


RAILWAY ELECTRIFICATION 


„Т ihe Royal Institution on Saturday last, Prof. G. Kapp 
4 M delivered his second lecture on the electrification of rail- 
ways. А report of the first lecture will be found on page 113 
of our last week's issue. ‘The lecturer pointed out that, as а 
result of the lead taken by American engineers in continuous- 
current electrification, all the railways in England on that 
system, with one exception (the Liverpool-Southport line, 
equipped by Dick, Kerr & Co.), had been electrified by American 
engineers. 

Some years ago Continental engineers had realised that the 
continuous-current system would not satisfy the requirements of 
uain-line working, and had given that attention to alternating- 
current systems. 

A recent improvement in the continuous-current system is the 
application of commutating poles to the motors, thereby in- 
creasing the output and the safe working pressure per motor. 
The motors used on the Cologne-Bonn and Moselhütte railways 
(ELESIRICAL ENGINEERING, Vol. II., p. 659) are examples of 
1,000-volt interpole motors. Another improvement is the use of 
gearless motors, as on the locomotives of the New York Central 
Railway, where the armatures of the two-pole motors are 
mounted direct upon the axles, and the field system is part of 
the body of the locomotive. For main lines, a high trolley-wire 
pressure is essential, and, to use this in conjunction with con- 
tinuous current motors, Krizik has devised the following system : 
Two trolley-wires are used, one of which has a pressure of 
15,000 volts above, the other 15,000 volts below, earth. The 
rails are used as the neutral conductor, but only at starting. 
When running, four motors are in series across the two trolley 
wires; the voltage per motor is thus 750 volts. At starting, the 
four motors are in series between one trolley wire and the rails; 
the voltage per motor is then 375 volts. The motors are geared 
in pairs to ensure that the pressure is equally divided. Prof. 
Kapp was of opinion that an ordinary three-wire system, as in 
use on the City and South London Railway, would not be 
suitable for main-line working, as the load would not be 
sufficiently balanced. : 

Particulars were given of several English railways, mentioning 
in particular the system of buffer battery stations on the 
Liverpool-Southport line for equalising the load on the generating 
station. 

In passing on to three-phase working, the lecturer pointed out 
that the Burgdorf-Thun railway, electrified nine years ago on 
the three-phase system, had been a marked success. The fixed 
speeds were not such a drawback as had been expected, and lost 
time could be made up on a down grade by inserting resistances 
in the rotor circuits of the motors and running considerably 
above the synchronous speed. On the Valtellina Railway, 
measurements extending through the whole month of October 
showed that the energy consumption was only 80 watt-hours per 
ton mile; this included transmission and trolley-wire loss, as 
well as heating and lighting. 

For single-phase working, the direct use of alternating current 
with compensated series or repulsion motors had superseded the 
Ward Leonard converter system. A few remarks were added on 
the methods to be adopted on the London, Brighton, & South 
Ccast Railway, where motors of the Winter Eichberg repulsion 
{уре will be used. 


Wireless Telegraphy in the Caribbean.—The De Forest Wire- 
less Telegraph Company are erecting wireless telegraph stations 
at Belize, Puerto Barrios, Puerto Cortez, Cebia, and probably 
at Port Limon, and Costa Rica. The operations between these 
places and the United States are to be completed by the first 
week in February. The installations are being erected for the 
United Fruit Company, U.S.A., but they will be open to public 
service. 


Liverpool and the New Telephone Tariff.— The question has 
arisen in Liverpool as to whether the new telephone tariff can 
be enforced there, as it seems that in an agreement entered 
into between the Liverpool Corporation and the National Tele- 
phone Company in 1896, there is a clause which is as follows :— 
"Clause 13.—The scale of charges for telephonic service at 
present applied to the Liverpool Central Telenhonic Exchange of 
the company shall not be increased beyond the present amounts 
as set out in the schedule hereto, and such scale, subject to any 
reduction that may be made as hereinafter mentioned, shall be 
equal in its application throughout the city. and every citizen 
ot Liverpool prepared to pay the charge and to sign the com- 
pany's usual form of agreement for an exchange line shall have 
the right to demand telephonic service to his premises in 
Liverpool. and the service to be provided in pursuance to such 
demand shall be constant and continuous." This clause appears 
to be very clear on the subiect, and it seems as if the sub- 
scribers of Liverpool are protected from the new tariff, and 
this agreement will bind the Post Office authorities when they 
take over the telephone systems. 
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HEAT CONDUCTIVITY OF IRON 
STAMPINGS 


Birmingham Discussion 


SHORT discussion followed the reading of Mr. 

T. M. Barlow s Paper read on January loch beiore 
a meeting of the Birmingham Local Section of the In- 
stitution of Electrical Engineers. Mr. Barlow himself 
was prevented by illness from being present. We gave 
a lengthy abstract of the Paper in our last issue (page 
121). In it the author gave the results of a series 
of experiments on the heat conductivity of assembled 
insulated iron stampings both in directions parallel and 
at right angles to their surface. The results emphasised 
the importance in dynamo design of the amount of 
edee surface of the stampings of a laminated iron core 
exposed to a cooling medium. The most efhcient ratio 
of the linear dimensions of the edge side to the plate 
side was given as 1: 10, a much higher ratio than 
commonly in use. 


THE 


Dr. W. E. 8$смрхЕВ (Birmingham Municipal Technical School) 
said that the author was to be congratulated on his Paper. The 
apparatus used was very well designed, the experiments had 
been well carried out, and the results obtained should prove 
valuable. He criticised the mathematics used in the Paper, 
describing it as vague. He then referred to the constant (^. 
It was stated in the Paper that C? was the ratio of conductivity 
along the stampings to the conductivity across the stampings. 
This formula was quite true if the temperature gradient was the 
same in each direction. Inside the соге the heat How is quickest 
in the direction of the greatest gradient. On the outside surface, 
however, a unit of area dissipates equally whether it is edge-on 
ur face-on. The temperature excess of the outside surface over 
the air was therelore different for different portions of the 
surface. and the ratio of which he spoke depended consequently 
upon shape and dimensions. The diserepancy referred to near 
the end of the Paper could be explained in this way. 

Mr. Lixpsav Forster (Messrs. Chance Bros., Birmingham) 
asked the author whether the heat did actually come out of the 
stampings as assumed in the Paper. Were the wood ends which 
were used in connection with the testing apparatus sutlicient 
insulation against heat leakage? He knew an example of design 
in which the cooling of the armature iron was effected solelv by 
edge conductivity. 

Mr. D. К. Morris (Coventry) said it was remarkable how 
long designers had been content to do withont such important 
information as that contained in the Paper. Although the Paper 
and particularly the mathematics might be criticised, still. the 
results obtained were broadly correct. and should prove useful 
to the designer. Не objected to the statement that the iron loss 
increased with the rise of temperature. Losses due to both 
hysteresis and eddy currents decreased with increase of tem- 
perature, 

Prof. КАРР then explained that the increased loss referred to 
by Mr. Morris was a secondary effect arising from a change in 
the flux distribution as explained in the Paper. 

Prof. G. КАРР said that he did not intend to reply to the 
discussion, but there were a few remarks he would hke to make. 
First, as to how the investigation came about. Some time ago, 
at his suggestion, the committee of the German Institution of 
Electrical Engineers had voted a sum of money to Prof. Linde 
to carry out experiments on the subject. Тп these experiments. 
which were done on packets of plates and paper, one face was 
heated with hot water and the other cooled with melting ice, à 
number of precautions being taken the necessitv for which had 
been pointed out by Mr. Forster. The work had been in pro- 
gress two vears, and as a preliminary result Prof. Linde had 
given the value of the constant €? as 80. But this result had 
not been confirmed. so he had suggested to Mr. Barlow that he 
should investigate the subject, using an apparatus which would 
approach more nearly to standard conditions А question 
raised by the Paper was— Is the flat surface of a packet of 
stampings of any real value? ln order to get a clearer idea, he 
had worked out the value of the combined or total surface in 
terms of the edge surface for different shapes of packets.. 


Ratio flat surface _ 1. 


уез: = 2. 3. 4. 5. 
edge surface 


гл 


10. 


Factor expressing | 
value of total; = 101 1:04 109 1:16 1:25 15 20 
surface ... M 


In practice it was customary to make packets about seven times 
as long as thick. "lheoretically this should be 10, but such a 
ratio would lead to waste of room, so that seven was not a bad 
compromise. In reference to Mr. Forster's remarks, it was quite 
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possible that the wood ends used with the apparatus did not 
entirely prevent the flow of heat, but in апу case the flow of 
heat was all right on the medium line. He had no doubt that 
the experiments were substantially correct. Mr. Barlow's figure 
for (7 was 100, as compared with Prof. Linde's 829. The 
difference was probably due to the amount of end compression on 
the stampings. 


Telephonic Developments in Sweden..—On Friday the Swedish 
Government introduced а Bill providing for a loan of five 
million kroner (£278,000) for the development of the telephone 


service. 


The Euston-Watford Electric Railway.—In reply to a com- 
munication from the Watford Urban District Council, the 
London and North-Western Railway Company state that owing 
to the unfavourable state of the Money Market at the present 
time, they do not feel justified in attempting to raise the large 
capital which will be required for the construction of the 
electric railway between Euston and Watford. It will be 
remembered this line received. Parliamentary sanction last ses- 
sion, and will run partly in tube and partly on the surface. 


Bournemouth and Poole Corporations and Poole and District 
Electric Traction Co. —On Thursday, in the Court of Appeal, 
before the Master of the Rolls, Lord Justice Fletcher-Moulton, 
and Lord Justice Buckley, the hearing was commenced of an 
appeal by the defendants in the action brought by the Corpo.a- 
tions of Bournemouth and Poole against the Poole District 
Electric Traction Co., Ltd. The appeal was brought from a 
judgment of Mr. Justice Joyce, the case being heard before him 
in the Chancery Division (see ELECTRICAL ENGINEERING, Vol. 
II., р. 623). This case arose out of the claims made by the 
Corporation of Pournemouth, when taking over the Poole and 
District tramways from the company. The claims were for out- 
standing amounts, viz., the sum of £7,000 in respect of a loan 
from the London & South Western Bank, and £4,558 in respec- 
of liabilities from sundry creditors. These amounts were after- 
wards reduced by accountancy to £6,476, апа £2.570, which his 
Lordship held the company were entitled to. It was stated that 
the question arose as to whether Mr. Justice Joyce had rightly 
decided that the company was to pay to the corporations three 
sums on deposit of £1,875, which required to be paid under the 
Light Railways Act, and which was returnable when the line 
was opened for trathc, a sum of £544 9s. 4d., due for sundry 
debts to the company, and a sum of £1,410 cash in hand, and 
at the bankers. The company, said counsel, was formed to con- 
struct. a light railway between Bournemouth and Poole in 1899, 
and it subsequently acquired an extension order and powers to 
construct another tramway to Christchurch. They also had 
running powers over the Bournemouth Corporation tramways. 
The Bournemouth Corporation also had sundry tramway under- 
takings, and thev had powers to construct another line, in 
respect of which they had to commence within a year of the 
date of the order. lt was alleged by the company that they 
had not done so, and an action was brought to restrain them 
from carrying the order out. Mr. Justice Joyce found in favour 
of the Corporation, but his decision was reversed on appeal. 
The Corporation intended to appeal to the House of Lords, but 
the litigation was comprised in an agreement for the sale of 
the company’s enterprises in Bournemouth to the Corporation, 
and it was in respect of this agreement that the present 
dispute arose. The Corporation was to pay 25.500 in cash, 
and a sum, which was fixed by the arbitrator at £100.000 as 
being the fair market value of the undertaking as a going 
concern. Mr. Justice Joyce had decided that the Corporation 
was, in addition, entitled to the three sums he had mentioned, 
but the appellants contended that they did not form part of the 
undertaking as defined in the agreement. Mr. Hughes, K.C., 
appearing for the Corporation, supported the judgment of Mr. 
Justice Joyce, and contended that the three sums were all in- 
cluded in the valuation of £100.000, which the corporation had 
paid. There was also a cross-appeal by the Bournemouth Cor- 
poration in respect of two sums of £6,476 odd out of a bank 
loan of £7,000, and £2,570 for sundry creditors, which the 
judge below had allowed to the company. Judgment was de- 
livered on Friday, when the Master of the Rolls said the deposit 
had been returned to the depositors before the date appointed 
for the transfer of the undertaking, and he found nothing which 
gave the Corporation any claim to it. He found, if possible, 
still less ground for the second item for sums due for sundry 
debtors to the company, because it was really an accountant's 
mode of apportioning sums which had been paid over a period 
partly extending bevond the appointed day. Every word he 
had said with regard to the deposit applied with equal fcrce to 
the third item of cash in hand and balance at the bank and it 
was only part of the company’s undertaking that was purchased. 
and there was no ground for the suggestion that any part of 
the cash in hand was acquired by the Corporation. As to the 
second appeal, the Corporation had undertaken to indemnify 
the company in regard to liabilities or engagements outstand- 
ing on the appointed day. and he saw no ground whatever for 
limiting it as the Corporation proposed. Lord Justice Fletcher- 
Moulton and Lord Justice Buckley agreed, апа the company's 
appeal was therefore allowed, and the Corporation's appeal dis- 
missed with costs. A 
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COLLIERY CABLES.—Messrs. W. Т. Glover & Co., Ltd., 
have sent us a copy of a reprint of a Paper read by Mr. G. G. L. 
Preece some time back before the Institution of Mining En- 
gineers on recent improvements in the design of electric cables 
for collieries, in which two forms of cable developed by Messrs. 
W. T. Glover & Co. specially for mining work are described. 
The feature of the first of these cables is what is known as the 
patent solid strand filling, and consists of the filling of the inter- 
stices between the wires composing the strand with a solid 
compound which will not run or become displaced by the heating 
of the conductor through overload. In course of manufacture 
the central wire and each succeeding laver of the stranded 
conductor is covered with a thin tube of plastic bituminous 
c.mpound. This compound being thoroughly worked into the 
irterstices of the strand, all capillary passages for moisture are 
stepped—in fact, water cannot be forced in even under pressure. 
The second cable described is called ‘‘the patent solid three-core 
bitumen-cable." The mode of manufacture is as follows :—' The 
cenductors of this cable are each separately insulated with 
bitumen compound ; they are then laid together round a shaped 
central core of bitumen which fills up the central space; and 
the whole is sheathed over with a solid tube of bitumen, which 
is forced on so as to be ribbed internally and to fit exactly the 
interstices between the three cores (Figs. 1, 2, and 3). The 
cable can then be taped and protected bv armouring as desired. 
Among the advantages claimed are, higher cielectric strength, 
greater chemical protection against bad water, &c.. better 
mechanical protection of the cores, and special suitability for 
use as a shaft cable in a vertical position. Messrs. Glover ask 
us to state that they will be glad to send a copy of the pamphlet 
to anvone interested. 

FLEXIBLE METALLIC TUBING.—-A price list is to hand 
of various forms of flexible metallic tubing, manufactured by 
Ch. Rudolph. of Paris. Tubber and asbestos packed tubing, 
with and without steel plaiting, is included, with several pat- 
terns of unions and connections. A special non-air-tight covering 
tor cables and wires is listed. The London otlice is at 11 Queen 
Victoria Street. 

PETROL AND PARAFFIN ENGINES.— We have received 
from Messrs. Bolton & Paul. of Norwich, a price list of vertical 
cylinder petiol and parattin engines, suitable for coupling directly 
to dynamos and pumps. The sizes listed range from 11 to o/ 
b.h.p., the latter of which engines has eight small cylinders, and 
runs at 800 r.p.m. А useful feature of the list is the add tion 
of particulars as to the time of delivery of each size. lllustra- 
tions of engines applied to various purposes are given. 

TELEPHONES.—The General Electric Co.'s new telephone 
catalogue reaches us iust as we go to press. It is an excel- 
lent production, and the company has brought out several new 
tvpes of instrument and alterations in their standard designs. 
A feature that we particularly notice is that the cases of a large 
number of instruments have been modified so that the terminals 
are protected and out of sight. We hope to publish a fulle- 
notice in our next issue. 

TRACTION SPECIALITIES.— New leaflets are being issued 
by the Consolidated Accessories, Ltd., of some tramway appli- 
ances of Messrs. G. W. Green & Co., for which the company 
are agents. These include the devices manufactured under the 
patents of Mr. P. J. Pringle (Borough Electrical Engineer, 
Burton-on-Trent). namely, a two-blade rail cleaner, a trolley ten- 
sion indicator, which is an apparatus fixed to a special car which 
is lifted by the trolley wheel as it passes and causes different 
signal lamps to light up according as the pressure is within a 
certain range, and a trolley standard earthing device for indi- 
cating when a trolley standard becomes alive and providing 
means of removal of the earth connection for the car to be taken 
back to the depot. 

TUBULAR FUSES.—Among the new leaflets issued 
Messrs. A. Reyrolle & Co., Ltd., is one dealing with L. 
tubular fuses for use in distributing panels or boxes. In these 
fuses. which are listed up to 600 amperes for voltages not ex- 
ceeding 600 volts, there are two tubes, one surrounding the 
fuse wire and the other between the first tube and the porcelain 
handle, so that thorough ventilation is provided. 

LETTER OPENER.—We have received from Electrical łn- 
stallations, Ltd., a well-made and useful letter opener. 


American Tribute to Lord Kelvin.—At a meeting at the En- 
gineering Societies’ Building, New York, a series of what are 
described as “Memorial Exercises," were held on Sunday, 
January 12th, in honour of the late Lord Kelvin. The ceremony 
was under the direct auspices of the American Institute of 
Electrical. Engineers, but several other engineering organisations 
participated. The observances included prayers and an address 
by Rev. W. T. Manning, D.D., and Mr. Н. С. Stott (president 
of the Institute). Prof. Elihu Thomson and Prof, E. L. Nichols 
spoke of Lord Kelvin's scientific and electrical engineering 
work, and Mr. G. G. Ward and Admiral G. W. Melrose referred 
to his position with regard to submarine telegraphy апа naviga- 
tion. The friendly relations between the great man and the 
American Institute were mentioned by Mr. T. €. Martin. Music 
of a suitable character was performed during the meeting, and 
the programme contained a sonnet written by Pro’ W. M. 
Stine. 
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THE AIR-GAP CORRECTION CO-EFFICIENT 
A N original communication by Mr. Р. Н. Powell has been 
4 Xselected. by the Institution of Electrical Engineers for 
publication in a forthcoming number of the Journal. The com- 
munication 1s supplementary to a paper by the same author 
published in 1905 in Vol. 34 of the Journal, page 21, and con- 
tains а short account of some experiments in continuation of 
an investigation of the air gap correction со-еіВсіепё. In the 
earlier Paper open slots were dealt with, whereas the second 
investigation was devoted to partially closed slots. The experi- 
ments were conducted on the stream-line method, and a number 
of photographs of the stream-lines obtained with — sectional! 
models of teeth of various proportions were taken, from the 
measurements of which the corresponding values of the required 
co-eflicient were deduced for 28 different cases given, values 
varying from 1:062 to 1320. The chief factors determining the 
co-ethcient are the length of air-gap and the width of slot opening. 
The rounding of the corners is unimportant, as also is the 
width of iron in the lip of the slot, provided this width is 
above a certain limit. The ratio of the width of slot to width 
of tooth is of some importance. А few typical examples of the 
stream-line photographs are reproduced in the Paper, from 
which it can be seen that only a very small proportion of the 
lines manage to keep in the slot; this 18 very marked in com- 
parison with some of the diagrams in the previous Paper for 
open slots. As might be expected, the disturbing effect of 
the presence of the teeth on the distribution along the pole- 
face and in the pole shoe becomes more and more marked as 
the gap decreases. A number of tables and curves are given 
showing how the co-etticient varies with different values of the 
ratios of the dimensions. 


* Moscow Tramways.— lt is stated that the municipality intend 
to issue a loan of £187,000 in connection with the construction 
of the existing tramway system to electric traction, the contract 
for which has been granted to a British syndicate. 


New Zealand Tariff.--In the memorandum on the recently 
adopted new tariff of New Zealand, published by the Tariff 
Commission itself, it is to be noted that British electrical 
machinery is admitted free of duty. 


The Junior Institution of Engineers. — At the last meeting of 
this Institution, a Paper on “ The Conduit System ot Electric 
Tramway Construction and Recent Improvements" was read 
hy Mr. Fitz Коу Roose, of the L.C.C. Engineers Department. 
The salient features of the original line trom Westminster to 
Tooting were brietly described, and the differences between them 
and the present system of construction were dwelt upon at 
length. The extended yokes which were now used, besides 
carrving the slot rails, formed anchors to which the track rails 
were fixed at intervals of 7 ft. 6 in., and would be found of 
great advantage when renewals of track rails had to be carried 
out. А cast-iron plate now formed the cover to the insulator 
pockets, instead of cast-iron boxes as previously, which, as 
they became worn by trattic, had to be replaced, and were 
also the cause of a great deal of dirt getting into the conduit. 
Drainage, insulators, cable connectors, &c., were dealt with, 
and special work at crossovers and iunctions, and insertion of 
junctions during reconstruction were referred to. The side slot 
system was touched upon, as also the electrical supply to the 
line. A description was given of the plough or collector, and 
in conclusion the following figures were cited as the cost per 
mile (single) of the respective systems, including special work 
as pipe diversions, &c.:—Conduit, £17,000; surface contact, 
£9.700; overhead, £9,200. On the following Saturday after- 
noon, by permission of Mr. Maurice FitzMaurice, Chief Engineer 
to the London County Council, an inspection was made bf the 
reconstruction work in progress in Stockwell Road. The method 
of forming the concrete conduit by means of the improved sheet- 
iron centring, the process of inserting the copper connecting 
pieces between the lengths of conductor bars, with the insertion 
of the insulators and manner of carrving out other special work 
was demonstrated. The members afterwards proceeded by one 
of the latest types of cars to the sheds at Clapham High Street. 
The car was run into the shed on to the electric traverser, and 
moved thereon to illustrate the method of bringing the cars into 
their place in the depot. The Motor School, where the drivers 
are instructed in the manipulation and operation of the con- 
trollers, brakes, &c., was then shown, much interest being 
manifested in the skeleton stationary and working car. АП 
the leads, &c., for traction and lighting being visible, the men 
can be readily taught how the various connections are made. 
The sub-station was also seen, containing three motor generators 
(a fourth is now being erected). Delivered at a pressure of 
6.600 volts from the generating station at Greenwich, the three- 
phase alternating current is transferred to 550 volts continuous 
for use on the lines. About five miles of double track are ted 
ficm the sub-station. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N the January number of the Electrochemical and Metallurgical 

Industry there is an interesting account of the Electric Induc- 
tion Furnace used for the refining of steel in the Roechling iron 
and steel works at Voelklingen, Germany (compare ELECTRICAL 
ENGINEERING, Vol. І., p. 852). With the furnace now in use it 
is possible to make a very soft, medium, or hard steel, starting 
with steel from a basic lined converter. The steel is supplied to 
the electric furnace in the molten condition, and can be de- 
carburised, deoxidised, and recarburised. The particular feature 
of the Roechling-Rodenhauser furnace which distinguishes it 
irom the Colby-Kjellin design is that it combines two methods 
of electric heating. The first is the ordinary heating by 
means of electric induction currents; the second kind of heating 
is also with induction currents, but these are introduced into 
the molten bath through metal plates, termed electrodes. The 
second form has some similarity to heating with ordinary 
alternating currents. The furnace is designed for a 5-іоп 
charge, to be operated at 5,000 volts with a [frequency of 15 

riods per second. The furnace is shown in Figs. 1 and 2. 
n is essentially a transformer with а single primary 
winding A round both iron cores H of the transformer. There 


ES 
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are two secondaries, one being the molten bath, which is in the 
form of an о, the channel D, in which the metal is smelted and 
which is situated between the two cores, being very broad. The 
other secondary is the copper winding B, which is connected 
with the т plates Æ (Fig. 2). These metal plates are in- 
serted into the furnace walls F, so that the currents pass from 
the windings В through the plates Æ, and through the refractory 
electrolytic conductors to the molten mass D. These electrolytic 
conductors are on the principle of the Nernst filaments. The 
molten mass D is thus subjected to the heat of the direct induc- 
tion currents, and also to that of the electrolytic conductors. 
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The windings are protected against the high temperature by 
thin walled copper canals M M, through which a blast of air is 
passed, being expelled at .V,.V.; the transformer iron is also 
ventilated by means of slits. ‘The charging door is at one end 
of the furnace, the tapping door at the other. When in operation 
sufficient circulation takes place to dispense with all manual 
agitation, it only being necessary to see to the correct formation 
of the slag and to tap it off. Fig. 2 shows that the furnace can 
be tilted, and in general design it is not unlike the Siemens- 
Martin open-hearth furnace. 'The normal charge is from 3 to 
34 tons, but about 15} cwt. are left in the furnace at the end 
of each operation, so that the new charge only consists of from 
24 to 23 tons. The reason for leaving some metal in at the end 
of the operation is to keep the furnace hot. The method of 
procedure in starting is to first provide a basic lining of magnesia 
containing 10 to 12 per cent. of tar, after which the inside of 
the furnace is strongly heated. For this purpose rings of soft 
steel are placed in the furnace, and are heated to from 900 to 
950? C. by induction currents. Аз soon as smoke ceases to be 


. а licence from the Italian company. 


given off from the volatilisation of the tar, fluid pig iron is 
introduced from the blast furnace. "The electric circuit is then 
closed, and the temperature commences to rise. Аї the end oí 
18 hours the furnace is at full heat. 

All except 15 cwt. of the pig iron is then tilted out, and steel 
from the basic converter is introduced. Burnt lime containing 
about 6 per cent. of magnesia is placed on the surface of the 
molten metal, and about 18 lb. of tluor-spar, to get a sutliciently 
fluid slag. The refining now commences; if the slag becomes 
too fluid lime is added, if too thick, fluor-spar. The first opera- 
tion is finished when bubbles no longer rise up through the 
molten mass. The slag is removed and a pure lime slag added, 
and ferro-silicon to deoxidise. If high-carbon steel is required, 
then powdered coke is also added. For ordinary steels 
Spiegeleisen is added as usual. 

In order to make hard steel free from sulphur, the steel must 
be left for a longer time in the furnace, and the sulphur must 
= removed by oxidation, or by addition of manganese and 4 
slag. 

Compared with converter steel, the electric steel runs exceed- 
ingly smoothly when cast, this being due to the very high 
temperature of the molten metal. With the electric furnace it 
is possible to remove completely all impurities from the steel. 
Two men are sufficient to work the furnace, a third being 
required to attend to the electrical equipment. The power factor 
is satisfactory. At 2,600 volts with 145 amp. the kilowatts were 
550. The power factor—cosine of the phase difference between 
E.M.F. and current—was 0:875. The cost of refining for a 5-ton 
furnace for one ton of soft steel is 24s. 6d. 

The final conclusions of Prof. Wedding, who reported upon the 
process, are :— That the furnace serves simply for refining. It 
enables the last impurities to be removed, and the introduction 
of any desired amount of carbon or other elements. It is a 
substitute for the crucible process, and has not the disadvantage 
of absorbing silicon from the crucible walls; further, there are 
no deleterious gases. The process appears to be economical on a 
large scale. 

In the Engineering Supplement of the Times of Jan. 22nd 
there is an article upon the manufacture of calcium nitrate and 
calcium cyanamide. Mention is made of the increase of the 
Notodden works already noticed in our columns (ELECTRICAL 
ENGINEERING, Vol. III., p. 57). The bulk of the article, how- 
ever, is devoted to a description of the various works erected or 
about to be erected in connection with the manufacture of 
cyanamide by the Frank and Caro process (ELECTRICAL Ex- 
GINEERING, Vol. I., p. 223 and 613). Owing to the success which 
attended the original installation at Piano d'Orta, in Central 
Italy, which was erected in 1905, other plants have been erected. 
In Pin the Société Francaise des Produits Azotes has been 
formed, and works are nearly completed at Notre Dame de 
Briangon, in Savoy, which will have an annual capacity of 
3,750 tons of cyanamide. In Switzerland a company has been 
formed, and works are being erected at Martigny, on the Rhone 
above Geneva. In this country the North-Western Cyanamide 
Co., of London, are erecting a large factory at Odde, upon the 
Hardanger Fiord in Norway. 

The power for the company is generated by an independent 
company, the power-house being located higher up the Fiord, 
11 kilometres from the cyanamide works. The water is brought 
by means of a tunnel 4 km. in length to a point on the cliff, 
above the generating station, where an effective head of 1,350 ft. 
is obtained. The present installation is designed for an output 
of 20,000 h.p., but four times this amount can be obtained if 
required. It is hoped that the works will be in operation by 
March, 1908. The carbide for making cyanamide is to be ob- 
tained from the Alby United Carbide Factories, Ltd., which 
have their works at Odde. 

In Germany the Bavarian Government have granted a con- 
cession to the Cyanid Gesellschaft of Berlin to utilise the waters 
of the River Alz at Trostberg. It is expected to obtain about 
15,000 h.p. 

At Mühltal (Bromberg), in Posen, the Brandenburgische Car- 
bidwerke are producing 2,500 tons annually of cyanamide under 
The Gesellschaft für Stick- 
stofferdungen are also producing cyanamide at Westerglen by a 
rival process. The American Cyanamide Co. is also referred to 
(ELECTRICAL ENGINEERING, Vol. II., p. 144). 

The cyanamide is being sold at 1з. to 1з. 6d. per unit of 
combined nitrogen cheaper than ammonium sulphate, and from 
58. to 3s. 6d. per unit Беара than nitrate of soda. The price 
is thus about £10 10s. per ton, and unless there is a large turn- 
over it can hardly be remunerative, seeing that it is made 
from calcium carbide which cost rather more than £8 per ton. 


New Wireless Telegraphy Station at Paris.—A Reuter's Paris 
telegram states that the Minister of War is approaching the 
Municipality of Paris with a view to purchasing a piece of land 
on the Champ de Mars, near the Eiffel Tower, on which to build 
a new wireless telegraphy station. It is stated that the new 
apparatus will make wireless communication between Paris and 
New York possible. 
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British and American 


Relation of Mass to Energy.—In the January Philosophical 
Magazine, D. Е. Comstock investigates mathematically the 
motion of a system of electric charges. ‘The charges, which may 
be single electrons, are supposed to obey the condition that 
they maintain the same, or nearly the same, distances from 
one another. He finds that the total momentum of any 
isolaed, moving, purely electrical system is 


IW, ПЕ + CHE 


where Wp is the energy arising from those components of the 
electric and magnetic fields which are perpendicular to the 
velocity v of the moving system, and | is the velocity of light. 
From this expression, it v/) be small, the author deduces that 
the mass, due to the motion of the electric system, is 41V /51 ?, 
where W is the total electrical and magnetic energy of the 
system, and V is the velocity of light. This agrees with the 
well-known expression for the electro-magnetic mass of a charged 
conducting iere moving slowly, and also with Searle’s more 
elaborate formula. The former is obtained at once from the 
present author's formula by putting IW = (charge x potential). 
The formula shows that the electro-magnetic mass of a system 
is proportional to the electro-magnetic energy, which is, on the 
corpuscular theory of matter, the internal energy of the atom. 
lf this is true, the loss of internal energy occurring in material 
transformations should involve a diminution in mass. The 
diminution їп mass following an ordinary chemical change is 
calulated by the author to be too small to be detected by 
experiment. In radioactive changes the alteration. of energy 
is much greater, and the loss of mass by the whole system is 
large enough to be detected. On the disintegration theory of 
the elements this loss of mass affords a ready explanation of the 
small irrezularities in the tables of atomic weights; and it 
should be noticed that it is not necessary for the whole energy 
of the atom to be electro-magnetic for this loss of mass to take 
place. The author points out that his theory that mass is pro- 
portional to internal energy indicates that gravitational attrac- 
tion 18 an action between quantities of energy, and he computes 
on this basis that the weight of a caloric at the surface of the 
earth is of the order 10-'' dyne. 


Continental 


Undamped Electric Oscillations.—There are ways of producing 
steady electric oscillations apart from Poulsen's arc. One of 
these is described by О. M. Corbino in LLlettricista for 
December. р. 529. It consists in coupling a series dvnamo with 
a shunt motor, and does not require a condenser. The principle 
underlying the system is put as follows:—''A shunt motor, 
having field magnets and armatures of laminated iron, when 
subjected to an alternating sine p.d. at the terminals, behaves 
as an inductive resistance, whose inductance may have a negative 
value. Hence such an apparatus 1s equivalent to an inductance 
connected in series with a capacity. For a certain value of 
the speed, the inductance and the capacity are independent of 
the frequency." At this speed, therefore, the impressed p.d. 
need no longer be sinusoidal. A dynamo is equivalent to an 
inductance and a negative resistance as far as the period of 
the entire system is concerned. The author gives formule 
expressing the inductance, capacity, and resistance of the whole 


combination, and shows that the damping 15, under suitable 
conditions, automatically compensated. 

Dielectric Constant of Tysonite.—'l he fluoride of rare earths 
known as Colorado tysonite shows the magnetic displacement 
of absorption bands very clearly. These bands are greatly 
sharpened in liquid air, and the magnetic displacement in opposite 
directions, which at ordinary temperatures merely amounts to 
a broadening, develops a doublet at a temperature of — 188° €. 
But the sharpening of the bands 1з not purely a matter of 
absence of damping. J. Becquerel shows, in Bulletin No. 270 of 
the French Physical Society, that there is a decided increase 
in the dielectric constant at the lower temperature, whose 
most striking manifestation is a fivefold increase in the magnetic. 
rotatory dispersion. More energy is absorbed, more of the 
molecules being apparently capable of absorbing it. The rotatory 
dispersion appears to be entirely due to the simultaneous effect | 
of anomalous dispersion and the separation of bands into two 
components corresponding to opposite circular orbits of electrons. 
The total number of absorbing electrons is 5'54 x 10'° per c.c. 
in xenotime at 20°, and 5'96 x 10'° at —188° C. It is just 
possible, the author remarks, that every electron absorbs energy, 
and that its charge 18 about a billion times smaller than hitherto 
assumed. But thit, he admits. is exceedingly improbable. 

Spectra of Alkali Metals.—The new series of lines discovered 
by Bergmann in the infra-red spectra of potassium, rubidium, 
and cesium is attracting a good deal of attention among 
spectroscopists and those interested in the intimate anatomy oi 
the elements. С. Runge manages to allocate to the new series a 
proper place among the three series already known. The new 
series bears the same relation to the first sub-series as the 
principal series does to the second sub-series. <All the series 
are known to crowd up to definite limiting frequencies called 
“terminators.” Subtracting the terminator of the new series 
from that of the second sub-series, we get the frequency of 
the first pair of lines of the first sub-series. The terminators 
of the new series are : Potassium, 15482°4, rubidium, 14344°4, and 
cesium, 168488. In cæsium all the line pairs are equidistant 
on the scale of frequency. In the other metals the pairs are too 
close to pronounce on this point. In all three cases, the principal 
terminator is higher than either of the terminators of the first 
and second sub-series. The new terminator, on the other hand, 
is lower than either. There is, in fact, a kind of mirror 
symmetry between the four series. ' 

Electron Theory of Magnetism.—In their attempts to formulate 
a theory of magnetism in accordance with modern views of 
electricity, both Thompson and Voigt encountered the difficulty 
that there must be a resistance to the translation of electrons 
in orbital rotation. By considering the effect of  electro- 
magnetic induction upon revolving electrons, Langevin overcame 
this dithculty, and arrived at a theory which agreed with 
all the phenomena observed in diamagnetic and paramagnetic 
bodies. Weiss has recently extended this theory to ferro- 
magnetic bodies. An important contribution to a fuller theory 
has now been made by Z, Thullie, who bases his calculations 
upon the general assumptions of Voigt, but supposes that the 
magnetic field impressed upon the substance is generated within 
a time which is of the order of magnitude of a single revolution 
of an electron round its positive atom. This allows of a much 
more accurate investigation, and closely touches magneto-optic 
phenomena. The final result of the somewhat elaborate mathe- 
matical investigation 1s a complete vindication of Langevin's 
theory. Diamagnetism is a fundamental property of all matter. 
and Weber's and Ampere's molecular currents are best represented 
by electrons in orbital motion. 
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(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Jan. 23rd, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 
abroad. 


1906 Patents 


27,558. W. P. Hamiynx. This specification describes an anto- 
matic electric circuit-breaker, of the free handle type. The 
circuit-breaker is operated by means of a toggle, which forms 
In the closing and closed positions of the circuit-breaker a 
collapsible closed polygon, not forming a part of the toggle 
device. The latter is prevented from collapse to allow the 
circuit-breaker to open independently of the position of the 


closing switch, by a catch controlled by the automatic tripping 
vear of the circuit-breaker. The operating mechanism is in 
the form of a collapsible closed triangle, of which the contact 
arm forms one of the sides in combination with the toggle 
for actuating the contact area and cramping it in the closed 
position under control of an automatically-operated catch. 
Three claims, three figures. 


1907 Patents 


98, BritisH THomson-Hovston Co. (General Electric Co., 
New York.) This is a method for direct-current electric trans- 
mission systems of the high-tension type, and its object is to 
provide a system of this character, having advantages not 
hitherto attained. The invention consists of employing unipolar 
generators connected in series for producing the high voltage 
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required, and providing means for keeping a constant line voltage 
for varving loads. ‘the employment of unipolar generators 
avoids the necessity of a constant current transmission, as there 
is no commutator at which a flash-over might occur during 
variation of the current or a short circuit of the line, a selt- 
excited shunt field can be provided with any desired fraction 
of the total voltage of the machine by connecting the field 
winding to the collector rings. The generator may be arranged 
so as to maintain a line voltage which is constant, or slightly 
increasing as the load increases, but will drop the voltage 
rapidly when the load increases above the output of the station. 
Five claims, two figures. 


155, Tue British Tuomsox-Hovuston Co. (General Electric 
Co., New York.) A new method of sealing the lamp filaments 
to the leading in wires of metallic-filament lamps. Filaments, of 
refractory metals, allovs, or compounds, have operating tempera- 
tures considerably higher than that of the ordinary type of 
carbon-filament, so that the usual method of attachment is not 
practicable with metallic filaments. ahe metallic filament is 
welded directly to the lead wire, by melting the end of the lead 
wire into a compact globule within which the filament is en- 
closed. The fusing or welding operation is carried on in a pro- 
tective atmosphere by electricity. The means of performing 
this consists of a glass jar, to the bottom of which is secured 
a standard, provided with a clip for holding the stem of a lamp 
in a horizontal position. A small tube extends downward to 
the bottom of the glass jar, and serves as a means of conducting 
carbon dioxide or other inert gas into the jar, to act as à pro- 
tective medium during the sealing operation. А second tube 
of copper or other material extends down into the jar, and then 
bends up in a semi-circ'e, and is provided with small openings 
so disposed that when the gas is supplied to these tubes it will 
impinge on the ends of the leading in wires. Two electrodes, 
one of copper and the other, of carbon, are attached to the jar. 
Each of the leading in wires is bent in the form of a hook, and 
one end of the tungsten, and when the current is switched on 
the two metals fuse together. Three claims, three figures. 


521, E. PEARCE & S. Watton. Is an improvement in inclined 
carbon атс lamps, and particularly those in which two sets of 
carbons are used, and is to obviate the chances of the carbons 
overfeeding and sticking. The usuai type of weighted carbon 
holders to feed the carbons are used, regulated by a series and 
shunt solenoid acting through a rocking lever, controlling the 
rotation of a pulley around which cords pass to the carbon 
holders. The improvement consists in mounting fast upon the 
pulley spindle a large and small ratchet wheel. The smaller 
ratchet wheel engages with a pawl mounted on the pulley, so 
that the movement of the pulley in relation to the ratchet wheel 
is in one direction only, namely, that in which the carbons are 
wound up. Engaging in the teeth of the main ratchet wheel is 
a double toothed rocking pawl pivoted on any suitable part of 
the frame. This double pawl 15 acted on by a spring, so ав 
normally to take up a position in which one of its teeth engages 
the main ratchet wheel, and the movement of this double pawl is 
effected by the rocking arm worked by the solenoids. Thus the 
ratchet wheel is only allowed to move relative to the length of 
carbon consumed, and the carbons are prevented from feeding 
too freely by the restraining influence of the small ratchet wheel. 
Four claims, two figures. 


4,565, Тнк British Тномѕох-Носѕтох Co. (General Electric 
Co., New York.) A new substance for insulating electric con- 
ductors, providing a means by which a conductor may be 
coated with a thin, tough, elastic, firm adherent film, which 
has hich dielectric properties and 1s waterproof, infusible at all 
temperatures, non-inflammable, does not crack or scale off when 
the wire is bent, even in curves of small radii. The process 
consists of previously thickening a quantity of vegetable oil, 
such as linseed by the application of heat, and dissolving the 
residuum in а solvent, and the thickening is provided by mixing 
a quantity of linseed oil with 2 per cent. of oxide of zinc, and 
a similar quantity of oxide of lead. The mixed mass is heated 
to a temperature of 5009-600? F., and this is continued until 
the oxide is entirely taken up by the oil, and the required 
degree of dissolution is effected. When the mass has reached 
a suitable stiffness, 25 per cent. of rosin oil is added, and the 
mass allowed to cool. The film is hardened by the application 
of heat; a coating of a non-drying material is then applied. 
Three claims. 


4,802, V. PoursEN. This relates to improvements in signalling 
in wireless telegraphy, and the object is to signal in such a 
manner that the vibrations in a circuit of the transmitting 
apparatus are periodically damped, which is accomplished 
through the operating key, by inserting in the vibration circuit 
or in parallel with it a device for damping the vibrations, so 
that the vibrations of the circuit connected to the antenna can be 
damped as required. The arc is placed in an atmosphere con- 
taining hydrogen. The vibration circuit may be closed directly 
by means of an operating key, so that the ohmic resistance is 
short-circuited. If the circuit is opened by the operating key 
the vibrations are damped by the ohmic resistance, and the 
system ceases to transmit waves. Three claims, three figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 


Names in brackets indicate communicators of inventions from 
abroad. 


Summaries of the more important of these patents will appear in our 


next issue. 
. 1906 Patents 


24,582, Bruce, PEEBLES, & Co., & La Cour. Phase transformers 
specially applicable for transforming single-phase electric 
currents to polyphase electric currents, or vice versa. 

27,445, Parsons & DaLL. Electrical contact making and break- 
ing devices. 


1907 Patents 


298, RaAvENSHAW, MIDDLETON, 
clutches and brakes. 
523, Сорріх. Electro-capillary apparatus. 

2,595, ATELIERS Тномѕох-Нооѕтох. Dynamo-electric machines. 

3,927, Covape. Electric motors. 

4,996, ELEcTRIC ісхглох Co. & Нал. Magneto-electric 
ignition apparatus for internal-combustion engines. 

4,429, Covave. Synchronous operation of phonographs and 
kinematographs by electric motors. 

5,751, MACKENZIE (Ludwig Boile & Co). 
nace. 

6,133, Bnrrisu. THomson-Hovuston Co. (General Electric Co.). 
Nignalling systems for railways and the like. 

7,141, ALBRECHT. Dynamo-electric differential driving gear 
more especially intended for motor road vehicles. 

7,408, BririsH Тномѕох-Нооѕтох Co. (General Electric Co.). 
Electric locomotives. 

8,287, British Тномѕох-Носѕтох Co. (General Electric Со.). 
Lightning arresters. 

9,515, Butters, Lrp., & CHAMBERS. 
poles and the like. 

9,516, Тномлѕ. Combined door latch and electrical alarm. 

10,597, TAYLOR. Apparatus for automatically operating electric 
switches for starting and stopping electrically driven 
pumps. 

11,621, Brooks & AKERS. Means for operating alternating- 
current machines in parallel. 

11,828, Sıemexs Bros. & Co. (Siemens & Halske Akt.-Ges.). 
Transformers for use in making electrical measurements. 

12,932, Brirish WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co. (Westinghouse Electric and Manufacturing Со.). 
Means for preventing inductive disturbances in tele- 
phone and other electrical transmission circuits. 

13,940, Forster. Trolley-pole holders for electric railways. 

14,838, SiEMENs Bros. DyNamo Works, Ltd. (Stemens-Schuckert- 
wedke Ges.). Compounding of alternate-current dynamo- 
electric machines. 

15,453, Latour. Single-phase electric motors. 

16,618, ALLGEMEINE ErEkKTRiICITATS-GES. Transformers and con- 
trolling apparatus therefor. 

18,519, GirpLesione & Jones. Apparatus for automatically 
limiting an electric current to a predetermined value. 

18,955, Автом. Transmitters for electro-magnetic waves. 

19,829, GILMORE. Process of manufacturing reflector 
descent lamps. 

20.651, HanrENS'rEIN. Carbon holders for electric furnaces. 

21,030, MÄRKISCHE MASCHINENBAUANSTALT LUDWIG STUCKENHOLZ 
AxT.-GEs. Magnets for lifting. 

22,501, NorGGERATH. Current-collecting devices for 
electric machines. 

25,497, SIEMENS-SCHUCKERTWERKE Ges. Spring support for ап 
electric motor arranged on the axle of a vehicle. 


&  TowNSEND. Magnetic 


Electric melting fur- 


Insulators for telegraph 


incan- 


dynamo- 


Complete Specifications open to Public Inspection before Accept: 
ance, under the Patents Act, 1901. 


1907 Patents 


24,288, BoscH. Contact breakers for electrical ignition in in- 
ternal-combustion engines. 

26,762, SCHÄFFER. Transforming machine for operating arc- 
lamps and incandescent lamp-circuits of low voltage. 

27,926, ALLGEMEINE EcrKrricitars-Ges. Apparatus for weld. 
ing rings, hoops, chain-links, and the like, by means of 
an electric current. 

28.427, ALLGEMEINE ELEKTRICITATS-GEsS. 
struments. 

28.542, HiortH. Electric induction furnace. 

28,654, LAMME & Storer. Electric locomotives. 


1908 Patents 


66. Lirrte. Arc lamp electrodes. 
524, CHRISTIAN. Electrically-heated hot-water bottles. 
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DYNAMOS & MOTORS 


ELECTRICALLY-DRIVEN WINCHES, 
HOISTS, and OTHER SPECIALITIES. 


SPECIALITY :— 


COMPLETE ELECTRIC 
POWER PLANTS 


FOR 


ВЕ WORKS & FACTORIES. 


LONDON OFFICE: 35, QUEEN VICTORIA ST., Е.С. 10t: 58 losos Warn 


NIX N. 


Branches : 
GLASGOW Office: 43, Mains St., Waterloo St. 
BIRMINGHAM Office : 109, Colmore Row. 


LIVERPOOL Offi-e : 4, Ashfields, Wavertree. 
NEWCASTLE Office : 10, Neville St. 


Weston Instruments 
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Model 58.—MULTIMETER. 


STANDARD PORTABLE TESTING SET, 
Model 16. -STANDARD PORTABLE DEAD-BEAT WATTMETER 


for A.C. and D.C. Circuits. 


Standardized and Repaired at our own Laboratory 
at —— 
Audrey House, Ely Place, Holborn, London, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 
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LOCAL NOTES 


BRENTFORD: London United Tramways Co.'s Bill.—Brent- 
ford District Council has decided to offer no opposition to the 
London United Tramway Co.’s Bill, now before Parliament, for 
the construction of tramways over Kew Bridge, to connect the 
Middlesex system of the company with the line from Kew to 
Richmond. Opposition to the Bill has, however, been lodged 
by the Middlesex County Council, which, with the Surrey 
Council, controls the bridge and its approaches. 

BRIGHOUSE: he Electricity Supply.—-At the monthly meet- 
ing of the Brighouse Town Council, held on the 22nd inst., 16 was 
decided to purchase for £800 a plot of land with a frontage to 
the Huddersfield Road, on which to build a sub-station in con- 
nection with the Yorkshire Electric Power Со., and to purchase 
electricity from that company, and distribute the same through- 
out the district. 

BRISTOL: New Tramway Requlations.-—The Board of Trade 
has issued new regulations for the Bristol tramway system. The 
reculations comprise all the equipment, which 1s required for 
braking, &c., which is in force in other towns, but they also 
enforce each car to carry a speed indicator, and no trailers are 
allowed to be attached to the cars. The speed of the cars must 
not exceed 16 miles an hour at certain places, and four miles 
an hour at all facing points апа round all curves. 

CARDIFF: Tramway Track ke peirs.—]t is estimated that the 
repairs which are necessary on the tramway track will cost 
£100,000. Тһе track is reported to be in very bad condition, 
which has been caused by the sinking of the rails, due to faulty 
foundations. The wearing out of the rails is due to the system 
of running four-wheel cars, which rock very badly in sorne 

laces. 

CHISWICK: The Noisy Tramcars.—The District Council has 
contributed £50 towards the costs of the action proposed to be 
instituted in the name of the Ealing Town Council against the 
Tramways Co., for an injunction in respect of the alleged 
nuisance caused by the noise of the tramcars by reason of the 
derective track and the deíective machinery of the cars. 

DUNFERMLINE: The Electricity Undertaking.—sir Alex. 
Kennedy, who was invited to give expert opinion on the elec- 
tricity undertaking of the Dunfermline Town Council, has issued 
hts report, dealing elaborately with the whole question. He 
advises the Council to transfer their Provisional Order to the 
Fite Power Company. 

EXETER: Electricity Returns.—The Electric Lighting Com- 
mittee states that the results of the nine months’ working of 
the electricity undertaking to December 23rd shows an improve- 
ment in all departments over those of the corresponding period 
ot 1906. ‘The total revenue has increased by 16 per cent., and 
the total units only 14 per cent., due to economy in distribu- 
tion. The generating costs had only increased 7 per cent., 
although the price of coal had increased 20 per cent. ‘The 
increase in gross profits for the nine months was £800 over 
the corresponding period of the previous year. 

FINCHLEY: Electricity Bulk Supply.—The North Metro- 
politan Electric Supply Co. are considering the tariff of the 
supply in bulk of electricity to the Finchley Council. 

Fir E: Mining Fatality.—At the Francis Pit, Dysart Col- 
lieries, Alexander Coombs, a miner, was nailing a piece of 
corrugated iron on the box covering the electric cables, when 
the nail pierced the cable, and the shock instantly killed 
him. 

GREYSTONES: Electricity Scheme.—It is proposed to form 
a small company to undertake the provision of a power station 
and the electric lighting of the town. The scheme comprises 
the use of suction-gas plant and gas engines to drive the 
generators. The contractors, Messrs. Coates & Son, Ltd., are 
providing part capital, of which the total for the whole under- 
taking is not to exceed £3,000. It is estimated that 54.000 
units per annum will be generated, and the proposal is to sell 
at 64. per unit. 

HANLEY: Electricity Heports.—The monthly reports for 
october and November, 1907, were submitted. In the month 
oi October 149,557 units were sold, against 113,005 in October, 
1906. The total generated were respectively 174,110 and 136,144 
units, the maximum loads 960 and 855 kw. The coal con- 
sumption per unit was 8 lb. against 9°93 lb. a year ago, and 
the works cost 0°853d. compared with 0'970d. per unit sold. 
In the month of November 162,296 units were sold, against 
144.399 in November, 1906. The total generated were respec- 
tively 185,326 and 162,699 units, the maximum loads 1,011 and 
894 kw. The coal consumption per unit was 8'23 lb. against 
8:55 lb. a year ago, and the works cost 0°720d. compared with 
0 709d. per unit sold. 

The Tramways.—The Board of Trade has written concerning 
the North Staffordshire Tramways that they have consented to 
the use of electrical power in Hanley. Col. Druitt reported 
that he had inspected the North Staffordshire Tramways, with 
reference to an application by the Potteries Electric Traction 
Company for a renewal of the consent of the Board of Trade 
for these tramways to be worked by electric traction. He 
said that in Hanley, two long portions had been entirely relaid 
as double line with heavy rails (100 lb. to yard), and now 


` cost of £50 for 500 copies. 


the track in this borough on the original tramways was in 
good order. Тһе state ot these tramways was very much better 
than when he inspected them in March last vear, and the 
company had done their best to get the track into good order 
as far as they could. They had spent over £20.000 on the 
renewal of their lines in this district since last year. They 
were also buying some new cars and repairing some of the 
old ones. The condition of the track of the old North 
Staffordshire tramways їп Longton, Fenton, and Hanley was 
now satisfactory, and if a difterence could. be made between 
the tramways and these areas to those in Stoke and Burslem, 
he could recommend the Board of Trade to give a general 
consent to the tramways in Longton, Fenton, and Hanley being 
worked by electric traction. 

HEANOR: Proposed Supply of Klectricity.—At а general 
meeting of the Tradesmen’s Association, a report was read of the 
deputation appointed to visit Ilkeston and Long Eaton electric 
light stations. The estimate of the cost of laying cable was 
stated to be 8s. per yard. At Ilkeston the price was 3d. per 
unit, and there was a profit of £2,400 last year. Long Eaton, 
with 10 miles of cable, cost £25,000, and charge 33d. per unit. 
A committee was appointed to appear before the Heanor Council 
with a view of securing electric light for the district. 

HENDON: Electric Lighting Order.—A Provisional Order 
is being sought under which it 1s proposed to transfer the Hen- 
don Electric Lighting Order from Messrs. Crompton & Co., 
Ltd., to a company known as the Hendon Electric Supply Co., 
Ltd. The committee recommended that subject to proper Par- 
hamentary undertaking being given by Messrs. Crompton & Co., 
under agreed terms, the Council offered no opposition to the 
transfer. The Board of Trade notified the Council that as the 
Board had now received their inspector's certificate saying that 
the sum expended upon the works executed within the area 
of supply under orders, the Board now proposed to release the 
deposit placed with it when the undertaking was commenced. 

LEEDS: Pramway Hecetpts.—The receipts of the Leeds city 
tramways last week amounted to £6,022, as compared with 
59.188 in the corresponding week ot last year, an increase of 
£233. The number of passengers carried during the week was 
1,371,652, an increase of 47,233. "The total receipts during the 
present financial year amount to £2/4,710, as compared with 
£265,175 at the corresponding week of last year, an increase of 
£11,534. 

LONDON: County Council Trams.—At a meeting held on 
Tuesday last, the chairman of the Highways Committee said 
that he was unable to give any definite date when the reconstruc- 
tion, on the ''G.B." surface system, of the tramways in Mile 
па Road wouid be completed. 

The receipts of the London County Council tramways 
show а substantial increase over those of last year. 
Тһе County Council has now in operation 116 street miles 
of track. During the week ended January 18th this year, the 
electric cars carried 5,561,684 passengers, as against 3,966.428 
of the corresponding weck of last year. The traffic receipts 
were £24,655 against £17,612, or an increase of £7,043 for the 
week. From April 1st, 1907, to January 18th of this year, the 
traitic receipts on the electrified tramways was £990,208, an 
increase of £371,702 compared with the corresponding period of 
the former year. : 

Forest Hill: The Proposed Tramways.—A deputation re- 
presenting Lewisham Borough Council, and the Sydenham and 
Forest Hill Tradesmen’s Association, are to wait upon the High- 
ways Committee of the L.C.C. to impress upon them the neces 
sity of connecting up the Forest Hill district with the genera 
system. The L.C.C. have obtained Parliamentary sanction to 
construct lines which would link Forest Hill to the Lewisham 
High Road service on one side, and to that at Dulwich on the 
other. The ditlicultv which is hindering the service, is that 
the L.C.C. and Lewisham Borough Council cannot agree as to 
the method of transmission, as the L.C.C. want to put down 
the overhead system, and the Borough Council oppose it. It is 
proposed to take a vote of the residents of the district on the 
subject, and that the Borough Council be guided by that vote. 

Hammersmith: Tramways  Fixtension.—With a view to the 
ultimate use for trattic of the tramway across Hammersmith 
Broadway, the London County Council has agreed to contribute 
£30,000 (or two-thirds) towards the cost of widening the 
thoroughfare in order that the Borough Council might proceed 
with the negotiations. Half the contribution will be dared, 
when the line is used for traftic, to the tramways account. 

Islington: Electricity Plant Extensions.—The Borough Council 
has decided to put down new plant at a cost of £23,000. 
Owing to a breakdown of plant just before Christmas, 
practically doing away with all their reserve plant, for 
the time being, the Council apparently has been stimulated to 
provide additional spare plant. 

Marylebone: Electric Cookery Exhibition.—The Electricity 
Committee has prepared a pamphlet descriptive of the generating 
station and electricity undertaking, which is to be printed at a 
The pamphlet is to be on sale to 
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ratepayers at one shiliing a copy. Messrs. D. Н. Evans & Co., 
of Oxford Ntreet, are giving for two weeks a demonstration of 
electric cooking apparatus, and a request from the firm to be 
supplied with the necessary current free has been granted. 
Messrs. Evans have allowed the use of a stall on their premises 
for the purpose of exhibiting the Council's pamphlets, &c. 

Stoke Newington: Proposed Generating Station,—At the last 
meeting of the Borough Council, deputations of ratepayers were 
received in opposition to the proposed scheme for the establish- 
ment of a generating station. It was reported by the joint com- 
mittee of the Electric Lighting and Public Health Committees 
that they had communicated to the North Metropolitan Electric 
Power Supply Со. a suggestion that a supplementary agreement 
should be entered into, setting out the charges Іп respect of the 
proposed extensions, which are to be charged against the general 
revenue, and to be borne by the company, and the company had 
agreed thereto. The joint committee recommended the agree- 
ment for sealing by the Council. ‘The recommendation was car- 
ried. А debate, extending over four hours, ensued upon the 
motion for the adoption of the joint report of November 15th 
last, recommending the erection of a generating station, and the 
provision of plant, at an estimated cost of £5,700. In the re- 
sult the motion was carried by a majority of two. 

PLYMOUTH: Electricity Returns.—A return made by the 
Electrical Engineer for the quarter ended December 5151, 1907, 
shows that in that period 688,013 units were sold, producing 
receipts of £7,701, against 624,587 units апа £7,195 in receipts 
for the corresponding quarter last year. The income from 
private lighting for the three months was £4,628, as against 
£4,572, and for motors £171 against £123 for the corresponding 
period of the previous year. 

Tramways Committee Report.—On the 20th inst. the Ply- 
mouth Tramways Committee dealt with the financial estimates 
for the ensuing year, when the income was estimated at 
£34,776 and the expenditure at £34,628. The monthly 
traflic returns showed total receipts for the five weeks ended 
January llth of £2,912, compared with £2,782 in the corre- 
sponding period of last year, an increase of £130. The 
average consumption of current per car mile was. l'45 units, 
as against 1°44 units last year, although the current consumed 
amounted to 106.978 units over a mileage of 74,521, compared 
with a consumption of 95,209 units and a mileage of 67,206. 
Up to January llth the total income of the undertaking from 
the beginning of the present financial year amounted to £27,590 
and the expenditure to 526,48), while last vear the correspond- 
ing figures were respectively £26,8/0 and £25.920. 

RICHMOND: Electrical and Trades Exhibition.—' The suc- 
cess of the present Electrical and Trades’ Exhibition now being 
held at Bichinond undoubtedly owes much to the co-operation 
of the Richmond (Surrey) Electric Light and Power Co., Ltd. 
The company gave considerable assistance in various ways in 
organising the electrical exhibits. The cookery section is par- 
ticularly prominent, and included a very comprehensive set of 
apparatus kindly lent by the British Thomson-Houston Co. 
The ironing and goffering electric equipment shown by the 
Sheen Laundry Co. was of great interest. The display of the 
new metallic filament lamps was a great point of interest, 
especially to the shopkeeping visitors. The number of visitors 
and the resulting business most certainly fulfilled all expecta- 
tions. 

SHEFFIELD: Tramway Reports.—In a report just issued 
by Mr. A. R. Fearnley, the tramways manager, it is shown 
that during the nine years of its existence the system has 
been extended to four times the length the lines were when 
owned by the company. There are now 268 cars, of which 
100 are covered top deck cars, 110 open top, and 58 are 
single deck cars. The Corporation is now manufacturing its 
own cars, and has made twelve in the last two years. The 


TENDERS INVITED AND 


AUSTRALIA.—Capt. R. Muirhead Collins, C.M.G., has also 
received tender forms, specifications, &c., relating to the fol- 
lowing :—Required by the Postmaster-General's Department at 
Melbourne :—(a) Apparatus for exchange : one common battery 
switchboard, of 30 sections in all, together with all associated 
frames, racks, power plant, and parts; (b) apparatus for sub- 
scribers’ premises: 5,000 telephone wall sets, 1.000 telephone 
table sets, 150 extension switches (complete), 70 switchboards 
for 2 and 6 lines, 50 switchboards for 3 and 10 lines, 10 switch- 
boards for 6 and 20 lines, 10 switchboards for 8 and 50 lines, 
200 telephone wall sets, and 100 telephone table sets for party 
lines. Tenders will be received at the Office of the Deputy 
Postmaster-General, Melbourne, until 3 p.m., on May 26th. 

The representative of the Commonwealth in London (Cap- 
tain R. Muirhead Collins, C. M.G.), notifies that he has 
received tender forms, specifications, &c., in connection with 
the supply and delivery of thirty-three switchboards for 
private branch exchanges for common battery working, 
for which tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, up to 2.50 p.m. on 
March 4th. Specifications, tender forms, | &c., may be 
obtained at the Commonwealth Offices in London, 72 Victoria 


generating costs at the power house are extremely low, being 
only O'658d. per unit. There are 73 miles of overhead trolley 
wire, and during the last two years about 25 miles of wire 
has been renewed. Оп an average each car runs 117 miles 
per day, and accidents have been very few, the compensation 
for injuries, which have mostly been caused by people getting 
on or off «ars in motion, works out at 4233d. per 1,000 pas- 
sengers. ‘The system emplovs 1,500 men. The total number of 
miles run in 1907 was 7,000,C00; number of passengers carried, 
74,000,000; tratlic receipts, £287.000; and working ехрепғев. 
£170,000. The receipts per car mil» equal 93d. and the working 
expenses 965d., leaving 534. per car mile profit, 


STOURBRIDGE: 77e Electric Lighting Order.—At a special 
meeting of the Stourbridge Urban Council, held on the 21a 
inst., it was stated that a deed of transfer had been executed 
between the Council and the Shropshire and Worcester Electric 
Power Co. (Ltd.), by which the company are to pay the Council 
£500 and all costs. 


WEST HAM: Electricity Estimates and Expenditures.—The 
Tramways Manager (Mr. H. E. Blain) reported on Monday 
as to the cost of roof covers for tramcars constructed in the 
Councils depot. The cost for 20 covers worked out as fol- 
lows:-—Materials, £817; wages, £523; total, £1,340, or £67 
per cover. The former contract price paid to Messrs. Milnes, 
Voss & Co. was £97 per roof cover. Alterations of seats were 
made on the cars dealt with by the Council, and the cost of 
these was £131 115. 6d. Теп per cent. is to be added to 
the cost of the work done in the Council's depót to cover 
establishment charges, and this amount, £147 3s. 3d., will go 
to the credit of repairs and maintenance of cars. The Committee 
has decided in favour of 20 additional cars being fitted with 
covers at the Council's depót, the cost to be charged to the 
revenue account in the ensuing financial year.—The Electrical 
Engineer (Mr. Seabrook), in a report as to the loan for 
extensions at the generating station applied for in 1906, states 
that up to September 30th, 1907, £14,564 had been spent, 
against the estimate of £17,076. Balances on contracts, 1f all 
paid, would amount to £3,541, on a total against the estimate 
of £17,905. Тһе difference is £829, and is partly caused һу 
the item mechanical stokers estimated at £2,600, which cost 
£3,175 12s. 5d., ac in excavating some old concrete sewage 
tanks were found, considerably increasing the cost of digging 
out. Another item exceeded is switchgear and cables for 
turbo-generators and motor-generators. ‘The expenditure was 
52,565 9s. 9а., against an estimate of £1,685, practically all 
on cable, due to the 37 per cent. rise in the price of copper, 
and extra runs for motor-generator cables. These machines 
are at the extreme end of the engine room from 
the switchboard. One of the engines has been sold to the 
Government of Uruguay, and a motor-generator is now on 
its site. The cable recovered has been credited to capital 
account. At Silvertown the estimate for the work was £17,212. 
and £22,706 has been spent, owing to more work having been 
done than was anticipated, and the rise in price of copper 
and lead, the cost cf cable amounted to £12,331, against the 
estimate of £9,826. The ground covered by mains was 9,197 
yards, against 7,496 yards estimated. Conduits and excavation 
amounted to £6,173 12s. 5d., against £3,441 estimated. The 
amount allowed for transformers, £2,427, was exceeded bw 
£954 2s. 5d., owing to more transformers being installed than 
were estimated for, over 1,500 kw., against 1,100 estimated. 
The amount estimited for distribution was £25,300, and the 
amount speiit £24,022 Оз. 10d. The total estimate was £57,588. 
and the total expenditure £64,632 18s. 14., the excess being 
£7,044 18s. 14. Application is to be made to the Local 
Government Board for sanction to borrow the £7,045 excess 
expenditure. 


PROSPECTIVE BUSINESS 


Street, S.W., where also preliminary deposits on tenders may 
be paid. Copies of the specification and conditions may be 
inspected at the Commercial Intelligence Branch of the Board 
of Trade. 73 Basinghall Street, London, Е.С. 

BELFAS1.— Tenders are invited by the Corporation for the 
supply of low-tension cable during the twelve months ending 
March 5156, 1909 (see an advertisement this week). 

KRISTOL.—The Docks Committee invite tenders for the 
supply, delivery and erection, and maintenance for 12 months 
alter they have been in use, of electric cables for the supply 
to Avonmouth Docks. The tenders are also to include the con- 
struction, delivery, erecting іп place, fitting, completion, and 
testing and the maintenance for 12 months after thev shall have 
been taken into use of the electric lighting installations, com- 
plete in all details, for the various buildings, railway yard, 
wharves, &c., at the Roval Edward Dock, now in course of 
construction at Avonmouth. Specifications, &c., from the 
Secretary of the Docks Committee (fee £5, returnable), and 
tenders to 19 Queen Square, Bristol, by February 17th. 

BURNLEY.—'Tenders are invited for the supply of a booster 
to the electric lighting station at. Purnley Union Workhouse 
Tenders should be sent in by February 12th. 
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CLONES (IRELAND).—The Urban District Council] is in- 
quiring into the possibility of electric lighting tor the district. 

EDINBURGH,—'lenders are invited for an extension switch- 
board panel. Specifications, &c. (fee, two guineas, returnable), 
from Sir Alex. B. W. Kennedy, the consulting engineer to the 
Corporation, 17 Victoria Street, London, S.W., and tenders 
to the Town Clerk by February 10th. (See an advertisement 
this week.) 

HULL.—The Education Committee of tbe Corporation invite 
tenders for an electric light installation апа fans at the Selby 
Street West School, now in course of erection. Full particulars 
may be obtainel from the City Architect, and tenders should be 
sent to the Town Clerk by February 10th. 

KINGSTON-ON-THAMES.—-Application is to be made to the 
Local Government. Board for sanction to borrow £12,600 in 
c rnection with the electricity undertaking. 

LEEDS.—Tenders are invited by the Electric Lighting Com- 
mittee for steam, exhaust, overtlow, and other pipes, valves, 
&c., in connection with a steam turbo-generator of 3,000 kw. 
capacity. Particulars from H. Dickinson, manager, the White- 
hall Road, Leeds (fee, two guineas, returnable), and tenders 
to the Town Clerk by February 10th. 

The Tramways Committee invite tenders for the supplv of 
stores during the year ending March 3156, 1909, including 
electrical sundries. 

Tenders are also invited for the supply of steam coal for the 
generating set for six, nine, or twelve months’ supply. The 
consumption Js approximately 500 tons per week; also for the 
supply of household coal and delivered at the various oftices 
and depots as required. Particulars may be obtained*from the 
General Manager, at the Tramway Ottices, City Square, Leeds, 
and tenders should be sent to the Town Clerk not later than 
February 2156. 

LONDON: London County Council.—The Council invites 
terders for (a) the manufacture, delivery, and laying of about 
five miles of low-tension, lead-covere:l electric cable, and about 
two miles of telephone cables, &с.; and (b) the laying of stone- 
ware cable ducts, building manholes, repaving, &«., for the 
reconstruction for electric traction of the Council's tramways in 
Caledonian Road and Seven Sisters Road. Tenders to the Clerk 
by February 4th. 

Bermondsey.—Tenders for the supply of the follow- 
ing stores during the year ending April 1st, 1909, are invited : 
—Arc lamp carbons and brushes, cable and jointing material, 
conduits. electri-ity meters, demand indicators and main fuses, 
ercine oils. meter boards, street frames and covers and joint 
boxes. Full particulars from the Electrical Engineer, and tenders 
to the Town Clerk by February 17th. 

Fulham.—aA site is to be selected by the Electric Lighting 
Committee upon which to erect a sub-station, and put in the 
necessary transformers and cable connections, at an estimated 
cost of £400. Two flame arc lamps are to be put up in Wands- 
worth Bridge Road at an estimated cost of £17 10s. 

Hammersmith,—The Electrica] Engineer has prepared reports 
upon immediate extensions of plant, &c., and further develop- 
ments at the generating station. He states that it is imperative 
that the boiler plant be increased by placing two boilers in the No. 
1 boiler house and equipping all five boilers with forced draught. 
His estimate for this work is £4.400. Switchboard accommoda- 
tion: He also recommends the addition and removal of the main 
switchboard. This work can only be carried out in sections, 
and will take some time to complete, as the supply must be 
maintained. £1.C00 is the estimate for this. А sub-station, 
which it is suggested should be put up in the Hammersmith 
Road, will cost £283. Provision should be made for five 
100-kw. transformers at £114 each. Extensions of mains are 
estimated at £1,899. Services, upon which £1,038 has been 
overspent. are estimated to March lst, 1909, at a further 
£3.000. The Electricity Committee have approved the Engineer’s 
report, and the Finance Committee likewise have passed an esti- 
mate for the work suggested to the total of £12.190. Application 
is to be made to the L.C.C. for a loan ot £10,000 on account. 


Islington.—The Borough Council invite tenders for the supply 
of the following stores during the year ending April Ist, 1909: 
Engine-room stores, &c., arc lamp carbons and globes, oil, trans- 
formers and accessories, &c.; electricity supply meters, prepay- 
ment meters, cables; electrical sundries: lamps. brushes, arc 
lamp parts, &c.; terminal service and network boxes. Par- 
а from the Town Clerk, to whom tenders by February 

th. | 

Tenders аге also invited by February 25th for (a) one 
1.500-kw. steam-turbine alternator, &c., (^) water-tube boiler, 
conveyor, &c (see an advertisement this week). 

OLDHAM.—A Local Government Board inquiry was held last 
wcek into an application by the Corporation for sanction to 
berrow £1,500 for the provision of electricity meters. There 
vas no opposition, 

PORTSMOUTH.—The Tramways Committee invite tenders 
for the supply of points, crossings, and junctions. Full par- 
ticulars from the Tramway Manager, and tenders to the Town 
Clerk by February 3rd. 

Tenders аге also invited by February 3rd for the supply of 
best En Welsh steam coal for periods of six or twelve 
months. 

RATHMINES AND RATHGAR.—Tenders are invited for 


the supply of the following stores during the twelve months to 
March 315%, 1909 :—Coal, are lamp carbons, incandescent lamps. 
Tenders to the Town Clerk by February loth. 

RAWTENSTALL.—The Corporation invite tenders for the 
supply of oue balancing set, one rotary transforming set, direct 
to alternating current: eight static transformers, and also Lan- 
cashire boilers with condensers fitted with circulating pumps, 
pipe works, &c. Copies of the general conditions, &c., may be 
seen at the offices of Messrs. Lacy, Sillar & Leigh, 2 Queen 
Anne’s Gate, Westminster, or 73 King Street, Manchester, and 
oktained on payment of a fee of £2 2s., returnable. Tenders to 
the Town Clerk by February 7th. 

SHEFFIELD.—'l'enders are invited for a supply of stores as 
follows for the twelve months ending March 25th, 1909 :— Elec- 
trial supplies and fittines, cable, car fittings, car lamps, wood 
slipper blocks, steam tubes and fittings, overhead line material. 
Full particulars from the (General Manager, Tramway Depart- 
ment, Division Street, *hettield, to whom tenders by February 
10th. 

SOUTHAMPTON.—l'he Tramways Committee recommend the 
purchase of three additional tramcars at £2,000, and as a result 
of a discussion in the Council, it has been referred to the 
Committee to consider the question of adopting tramcars with 
top covers. 

TUNBRIDGE WELLS.—Tenders are invited for the annual 
supply of high- and low-tension cables. Particulars from the 
Consulting Engineer, Mr. Horace Boot, Electricity Works, and 
tenders by February 1st. 

WEST HAM. -Tenders are invited fer the supply of engine- 
room stores, rubber-covered cable electric wiring materials and 
accessories, and chemicals. Particulars from the Borough Elec- 
trical Engineers оћсе, 84 Romford Road, Stratford, E. 
Tenders by February 6th. 

The Engineer has submitted the following estimates 
as to capital requirements until March Jlst, 1910 :-— 
Five chaingrate stokers and driving gear, £1.750; feed-water 
purifier, capacity 8.000 gallons per hour, £550; feed-water 
settling tank, capacity 38.500 gallons, £500; feed-water pipe- 
work, £450; boiler house sundries, testing apparatus, &c., £500; 
rallway siding, £1.000; ash conveyor, 400 tons per hour, £1.200; 
grab, £175; switchgear, exciter switchboard, £150; cellular 
switchgear, to complete gear on present level, £600; platforms 
and stairway, £475; switch cells and operating gear, £1,550; 
pressure regulators and instruments, £300; testing cables (water 
load), £400. step-up transformers—-two transformers (500 kw.). 
£600: cellular control and isolators, £200. Turbine generators-- 
one 1,500-kw. turbo generator, £7,900; pivework, £400; founda- 
tions, £200; cables, £250; sundries, £200: one 35,000-kw. turbo- 
generator, No. 12, £10,000; pipework, £600; foundations, £450; 
cables, £480; sundries, £300. Circulating water equipment - 
Spray coolers (750.000 gallons per hour), £5,000; increasing 
capacity ot circulating water supply from the river, £1,600; 
circulating water sundries, £100. Station lighting and power— 
Transformer chamber, £400; tools and tackle, not workshop 
tools, £200; workshop tools, £500; office sundries, £50. Total, 
£56,630. High-tension triple concentric feeder to Silvertown, 
£4.000; switch and transformer chamber, £500; H.T. cable, 
23.000; E.H.T. cable, £4,000; L.T. cable. £1.500; conduits and 
ground work, £5,000; transformer chambers, switchgear, &c., 
£8.0C0; meters, 52.000; testing apparatus, £250. Total, 
£28.250. Application is to be made to the Local Government 
Board for sanction to borrow this sum. The Electrical Engineer 
is to be emnowered to invite tenders at once for the turbo- 
generator included in the estimate. | 

WIMBLEDON.—The Corporation invite tenders for the 
supply and erection of the undermentioned plant at their elec- 
tricity works, and are prepared to accept tenders subject to the 
sanction of the Local Governnient Board being obtained for the 
necessary loan:—(a) A 1,000 kw. turbo-alternator, with 
condensing plant; (b) two water-tube boilers, economisers, 
pipe-work. and feed pump; (c) high-tension main switchboard 
and switchboard gallery. Forms of specification and tender, 
with the general conditions, may be obtained from Mr. Н. Tom- 
linson-Lee, the Borough Electrical Engineer, Electricity Works, 
Durnsford Road, Wimbledon (fee £1 each specification, return- 
able), and tenders to the Town Clerk by February 18th. 

YARMOUTH.— Tenders are invited for the supply, delivery, 
and erection of a 490 kw. continuous-current traction generator. 
Particulars and forms of tender from the Borough Electrical 
Engineer, 20 King Street, Great Yarmouth (fee £1 1s., return- 
able), to whom tenders by February Ist. 


TENDERS . RECEIVED AND ACCEPTED 


AUSTRALIA.—The New South Wales Postmaster-General’s 
Department has accepted the tender of Mr. R. B. Hungerford 
(Svdney) for 500 telephone wall sets at £2 10s. 6d., and 100 
party line sets at £3 25. 6d. each. 

CARDIFF.—At а special meeting of the Electrical and 
Tramways Committee on Tuesday, the following tenders were 
accepted :—British Insulated & Helsby Cables, Ltd., high-tension 
cables at £595; British Westinghouse Electric & Manufactur- 
ing Co., 700-kw. motor generator for the Hayes sub.station at 
£1,345. 

EAST PRESTON GUARDIANS.—The East Preston Guardians 
have received alternative tenders for electric and gas lighting. 
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Messrs. Foote & Milne, of London, have sent in two tenders 
for electrical installations at £1,152 and £996 respectively, 
whilst the Littlehampton Gas Company have sent in an amended 
offer for a gas supply at 3s. 9d. per 1,000 cubic feet, and also 
to lay inside and outside piping, &c., at £217 10s. After a 
long discussion the consideration of the matter was deferred 
for a fortnight. 


EAST HAM.—-The Town Council has accepted the quotation 
of Callender's Cable and Construction Co., Ltd., for cable at 
£224 7s. 1d. 


ELECTRICAL INSTALLATIONS, LTD.—We understand 
that Electrical Installations, Ltd., have some important con- 
tracts on hand, including a complete power, light, and 
telephone equipment for the Marmite Food Extract Co., Ltd., 
at their new factory, Camberwell. Installations are also 
being provided for, among others, the London and Paris 
Exchange, Parr's Bank, Ltd., Slater’s, Ltd., Oxford Street, 
&c., &c. An elaborate system of secret service telephones and 
bells has just been installed for Messrs. S. Pearson & Sons, 
Ltd., contractors. at their new offices, the old Whitehall Club, 
Parhament Street, N.W. 

FINCHLEY.— The Council received 21 tenders for the supply 
and erection of a 350-kw. high-speed engine and dynamo com- 
bined, with spare parts. The lowest was that of the British 
Electrical Plant Co., at £2,521. The Electricity Committee, 
with the Electrical Engineer, Mr. E. Calvert, have the tenders 
under consideration. 

LONDON: London County Council.— The following tenders 
for 500 tons of steel slot rails and 190 tons of conductor rails 
for the reconstruction otf the Caledonian Road and Seven Sisters 
Road tramways have been received :—The Frodingham Iron and 
Steel Co., Ltd. (accepted), £5,054 5s. ; Walter Scott & Co., Ltd., 
£6.490; Steel, Peech & Tozer, Ltd. {incomplete tender for slot 
rails only), £4,462 105. Тһе Chief Engineer’s estimate was 
55.622 10s. 

The Council has accepted the tender, at £6,392 12s. 11d., of 
Wimpey & Son for paving works in connection with the Ham- 
mersmith to Harlesden tramwavs. Although this was not the 
lowest tender, it was thought best that Messrs. Wimpey should 
have the contract, so that the paving and trackwork may be 
completed together. The lowest tenders were Underwood Bros., 
Dukinfield, Cheshire (£6,142 19s. 11d.). 

Hammersmith.—The Borough Council has received the follow- 
ing tenders for the construction of a sub-station in Hythe 
Road :—Cowans, Ltd. (accepted), £212 15s.; Ferranti, Ltd., 
£215 8s. The Council has also accepted ап offer from the 
Crynant Colliery Co., Ltd., to supply the generating station 
vith 5,000 tons of Crynant coal at 15s. 4d. per ton. Owing to 
the acceptance of this quotation the price of the 1,000 tons 
ordered. from the company in June last is to be reduced from 
16х. 10d. to 15s. 10d. per ton. 

Lambeth.—The Borough Council has placed an order with the 
Gecvoeral Electric Co., Ltd., at £150, for the supply of 1,000 
Osram lamps for the Town Hall, 

Stepney.—The Borough Council has received the fol- 
lowing tenders in connection with the electricity supply 
undertaking :—Thirty-seven street. boxes: Universal Electrical 
Manufacturing Co. (provisionally accepted at £62 115. 3d), 
original tender £74 12s., subsequently 1educed to £62 11s. sd. 
by the company in consequence of themselves having received 
a more favourable price for castings; British Insulated and 
Helsby Cables. Ltd., £65 10. ; Lucy & Co., Ltd., £75 17s. 6а. ; 
Henley's Telegraph Works Co., Ltd.. £85 2s. 6d.: Richmond 
& Co.. £117; J. Every, £120 17s. 6d.; Reason Manutacturing 
Co.. £135 15s. 6d.; W. Cottis & Sons, £143 19s. Twenty-five 
large and 25 small cast-iron chambers for containing street dis- 
connecting boxes:—E. & J. Wright (incomplete), £68 15s. ; 
J. Every (accepted), £82 105. 4d.; J. Warner, Ltd., £92 10s. 

Woolwich.—The Borough Council has placed an order with 
John Spencer & Со. for the supply of pipework for connecting 
up the new boilers at the generating station at £11 5s. 

RAWTENSTALL.—The Corporation have accepted the tender 
of Messrs. W. T. Glover & Co., for electric lighting and 
tramway cables, and that of Messrs. Browett, Lindley & Co., 
for steam generating sets. 

WEST HAM.—The Electricity Committee has agreed to 
extend the contract of Messrs. W. Lucy & Co., Ltd., for the 
supply of house cut-out boxes for two years from March 515% 
next, the contract price being subject to a reduction of ten per 
cent. on payment of the account within seven days from the 
date of delivery. 


Fire at a Paris Generating Station.—On the 23rd inst. a fire 
broke out in the electricity generating station, which 
is situated below the Central Markets. "There was an extinc- 
tion of the lighting in the Avenue de l'Opéra. The firemen 
had great difficulty in subduing the fire, and owing to the great 
number of cables destroyed the generating station will be un- 
serviceable for some time, and a large part was without electric 
light for three days. 
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COMPANIES’ MEETINGS AND REPORTS 


CENTRAL LONDON RAILWAY.—The report for the half- 
year ended December 3lst, states that the the capital expended 
during that period amounts to £19,482. The chiet items are for 
the additional generating plant at the power-house and the new 
line at Shepherd's Bush. Compared with the corresponding 
period in 1906, there has been a decrease of £18,508 in the 
revenue receipts and of £5,152 in the working expenses; rates 
and taxes have decreased by £168. The available balance is 
£59,620. ‘The number ot passengers carried during the half- 
year amounted to 16,646,620, compared with 20,121,508. Тһе 
decrease in the number of ordinary passengers carried durin 
the half-year is 3,710,636, and of workmen 364,252, the tot 
decrease being 4,074,888, or 19°67 per cent., compared with the 
corresponding period. An arrangement, subject to one month's 
notice, has been entered into with the omnibus companies, in 
accordance with which they reduced the length of their penny 
fare sections on the route of the Central London Railway, the 
latter retaining the minimum fare of 2d. The average receipt 
per passenger for the half-year is 2014., as compared with 
1:84d. in the half-year ended December, 1906. The cost per 
passenger is 1°28d., as compared with l'09d. in the correspond- 
ing period. Continued attention has been given to the reduc- 
tion of the working expenditure, to lessen, as far as possible, 
the loss resulting from the diversion of tratlic by omnibus and 
other surface competition. as well as from the opening and 
development of other tube railways; and with the same view 
improvements in the working and controlling of the trains have 
been adopted. After providing for interest on the debenture 
stock and other payments, the net revenue, including £25,891 
brought in from previous half-year, shows a balance of £70,750. 
J'he directors recommend the declaration of the following divi- 
dends :--On the undivided ordinary stock, at the rate of 5 per 
cent. per annum for the half-vear; on the preferred ordinary 
stock, at the rate of 4 per cent. per annum for the half-year; 
on the deferred ordinary stock, at the rate of 2 per cent. per 
annum for the whole year. After providing for these payments 
there remains a balance of £20.218. Of this balance £10,000 
is to be credited to the reserve fund, and the £10,218 remaining 
is to be carried forward. The directors also propose that the 
outstanding accounts for Parliamentary expenses incurred in the 
promotion of the company's Bills in the sessions 1901 to 1905 
be now cleared, and that the amount, 225.566, be charged to 
the reserve fund, leaving a credit balance of £72,880 at that 
account. 'The locomotive account placed in suspense in 1905. 
pending the sale of the materials.of the superseded engines, is 
now closed, and the balance of £66.590 has been re-transferred 
to the capital account. The line from Shepherd’s Bush Station 
to the depót is in course of construction, and is to be completed 
in time for the opening of the Franco-British Exhibition in 
May next. A new station is being provided. immediately oppo- 
site the entrance to the Exhibition. In addition to the through 
booking arrangements with the Charing Cross, Euston & Hamp- 
stead Railway Co., and the Baker street & and Waterloo Rail- 
way Co., similar arrangements are now being entered into with 
the Great Northern, Piccadilly & Brompton Railway Co., and 
the City & South London Railway Co. From 10,000 to 12,000 
passengers are at present through booked daily. 

DIRECT UNITED STATES CABLE.—-At the annual general 
meeting on Tuesday, the report and accounts, abstracted їп 
our last issue, were adopted. There was a decrease of about 
£2,000 in the receipts, principally during August and Septem- 
ber last, which is attributable to the financial crisis in America, 
and with the steadier conditions now prevailing, a return to the 
normal traffic is confidently anticipated. 

DUBLIN UNITED TRAMWAYS (1896).—The report and 
accounts for the half-vear ended December 31st, 1907, show that 
the amount available for division is £64,840 11s. 6d., out of 
which it is recommended that dividends be paid for the halt-vear 
at the rate of six per cent. per annum on the preference shares, 
and at the rate of six per cent. per annum, free of income tax, 
on the ordinary shares, together with a bonus of 1s. per share. 
also free of income tax, on the ordinary shares. It is proposed 
to set aside £5.000 to reserve and renewals fund, £1.000 to 
accident insurance fund, £10.000 towards reconstruction. and 
maintenance, and  £2.000 as further provision against the 
guarantee to the Irish International Exhibition, 1907, in addition 
to the £6.250 already paid in respect of this guarantee and 
charged to revenue in these accounts. The dividends recom- 
mended and the sums added to reserve. &c., will absorb £56,100. 
leaving £8.740 11s. 6d. to be carried to next account. The 
meeting will take place on Tuesday. 

EAST LONDON RAILWAY.—At the half-vearly general 
meeting on Monday, Lord Claud Hamilton, the Chairman, said 
the decrease of £2.025 in their passenger receipts was mainly 
due to the withdrawal of the Metropolitan Railway  Co.'s 
through train service between Hammersmith and New Cross, 1n 
consequence of the non-electrification of the East London line. 
He said that it really surpassed the wit of man under existing 
conditions to find an effective remedy. As a company they 
were absolutely unable to find the money for the electrification 
of their line without the help of the lessee companies, but 
neither of the lessee companies would move, whilst both 
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the District and the Metropolitan companies would, he thought, 
gladly see a resumption of the through services. Their own 
experience of electrification had not been of such a character 
as to tempt them, or even to justify them, in coming to the 
assistance of the East London company. The experience of 
these two companies of electrification, from а share- 
holder's point of view, had proved a disappointment, though 
it had conduced both to the advantage and to the comtort 
of the travelling public, but he did not despair of the 
enterprise of those two railways being ultimately rewarded. 
One thing was certain, they could not go back to steam; they 
must continue in the course they had laid down for them- 
selves; and that being so, he trusted they might be induced— 
both in their own and the public interests—to join in some 
scheme which would result in the resumption of the through 
trattic over an electrified East London railway. If any scheme 
could be devised by which any of the other railway companies 
would contribute towards the electrification of the East London 
line, he would do all he could to induce the Great Eastern 
Railway Co. to become a party to it. 

METROPOLITAN RAILWAY.—-The report of the directors 
for the half-year ending December 31st, 1907, shows that the 
tota! receipts (deducting this company's proportion of the 
revenue of the City lines and extensions) have been £347,651 
is. lld., and the expenses £191,959 7s. 4d., leaving a profit 
of £155.692 Os. 7d. Compared with the corresponding half-year 
of 1906, the receipts show an increase of £3,/75 118. 7d., and 
the expenses a decrease of £5,914 7s. 8d. The net revenue 
account, aíter providing for the interest upon the debenture 
stocks and other fixed charges, and the dividend upon the 
preference stocks, and placing £6,000 to the depreciation fund, 
shows à balance of £19,845 15s. 10d. available for dividend 
upon the ordinary stock. The directors accordingly recommend 
the proprietors to declare a dividend upon the ordinary stock, 
for the past half-vear, at the rate of 10s. per cent. per annum, 
and to carry forward the balance of £5,515 12s. 9d. to the 
next half.years accounts. The Surplus Lands Committee 
announce, as shown in the report and accounts appended hereto, 
that the dividend on the surplus lands stock, for the past 
haif-vear, will be at the rate of £2 15s. per cent. per annum. 
Reference is made in the report to the conference which was 
formed a short time ago of representatives of the various 
passenger-carrying companies in London with a view to limiting 
competition, adjusting fares, arranging through bookings, &c. 
It is hoped in this way to help the interests of the companies 
concerned and at the same time to give increased travelling 
facilities to the public. All the electric underground lines likely 
to be made are now open, the report continues, and it is 
Map to gauge the effect thev may have upon this company 
y diversion of trafic. On certain routes the loss has eon 
considerable, but the extra accommodation which all these lines 
afford has induced a large increase in the travelling habit of 
the people of London which will no doubt further grow, and 
the directors have every reason to think that any loss incurred 
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on particular routes will soon be balanced by gains in other 
directions. The result on the traflic of the electrification of 
the Hammersmith and City line and its extension to Addison 
Road has been satisfactory, and an appreciable increase is 
shown in the business in consequence. In conjunction with the 
Great. Western Company, who are partners in the line, it has 
heen arranged to build a special station where the railway abuts 
on the site of the Franco-british Exhibition, with an entrance 
directly into the Exhibition grounds. From this it is expected 
that a large business will result during the ensuing summer. 
The directors regret that during the half-year two accidents 
have happened—one at West Hampstead, and the other at 
Farringdon Street. To mect the expenses arising from them 
it is proposed to take £4,500 from the reserve fund. The 
directors greatly regret to report that in consequence of failing 
health Col. Mellor has felt compelled to retire from the 
Board after having been associated with the company for 
twenty years. Mr. Thomas Parker, M.I.C.E., under whose 
direction the electrification of the line was carried out, has 
been elected to fill the vacancy. The accounts show that the 
company now has 20 electric locomotives, an increase of 10 
during the half-year. The only other items in the rolling stock 
for electric traction that has increased during the half-year is 
the number of compartment coaches converted to trailer coaches, 
these now standing at 12 instead of 10. The other items are 
as follows: Motor coaches, 102; trailer coaches, first class, 
76; composite, 20; third class, 96; converted compartment 
coaches, motors 4, first class 4, composite 4. The electrical 
renewal and depreciation fund has been credited with £6,000, 
and this now stands at £30,000. The mileage run by the 
electric passenger trains during the half-year under review 
was 1,545,149. The annual meeting was held yesterday. 


NEW PUBLICATIONS 


“Whittaker’s Arithmetic of Electrical Engineering." (London: 
Whittaker & Co.) 1s. 

"Wireless Telephony " in Theory and Practice. By Ernst 
Ruhmer. Translated from the German by Dr. J. Erskine- 
Murray, with an Appendix by the Translator. (London: Crosby 
Lockwood & Co) 10s. 6d. net. | 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Son, of 5 
Philpot Lane, London, E.C., inform us that the price of electro- 
lytic wire bars net c.i.f. port of arrival, quoted on Tuesday 
night, was £64 to £64 10s. per ton. (Last week, £65 to £65 10s. 
per ton. 

HIGH-TENSION SWITCHGEAR.—Messrs. A. Reyrolle & 
Co. inform) us that owing to further facilities in their works 
they are now able to supply switchgear embodying what is 
known as the Merz-Price protective system in larger quantities 
than formerly. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The first meetings of the creditors and contributories, under 
the winding up order of Messrs. Johnstone, Benjamin & Co., 
Ltd., electric wire and cable makers, Kentish Town, London, 
were held at the оћсеѕ of the Board of Trade, Carey Street, 
before the Ofticial Receiver, last week. The winding u 
order was opposed on behalf of the directors by Mr. В. T. 
Norton, the receiver for the debenture holders. Gross liabilities 
amount to £6,296, of which £3,134 15s. 9d. rank for dividend 
against assets, estimated to produce £3,257 Os. lid., and as 
regards creditors a total deficit of £6,959 10s. А committee of 
inspection has been appointed. Among the creditors are the 
following :—Electrical Co., Ltd., £162; Fielding & Platt, Glou- 
cester, £65; Felten & Guilleame, Carlswerk-on-Rhine, £95; 
Kynoch, Ltd., Birmingham, £77; Land & See Kabelwerke, 
London, £151; Leyland & Birmingham Rubber Co., Leyland, 
£140; Стоп Cable Co., Ltd., London, £19. 

Creditors of the Victor Arc Lamp Co. are required to send in 
particulars of their claims to the hquidator, Mr. W. C. Penny, 
Clarence House, 8 Arthur Street West, London, E.C., on or 
before February 22nd. 

The discharge of Albert Dickinson, electrical engineer, 
19 Upper Mill Hill, Wortley, Leeds, has been suspended for 
two years. 

An order for immediate discharge has been issued in the 
bankruptcy of Samuel Henry and James Edgar Thompson, 
trading as Thompson Bros., electrical engineers, 6 East Street, 
Plymouth, subject to bankrupts consenting to judgment being 
entered against them by the Otticial Receiver for £50 and £1 10s. 

THE FIRE AT MESSRS. COWAN'S WORKS.—-In connec- 
tion with the fire at Messrs. Cowan's Salford works last week, 
we arə informed by the firm that arrangements are being made 
for a full resumption of work immediately, in order to avoid 
delay in execution of contracts. 

PERSONAL.—The Cheltenham Electricity and Lighting Com- 
mittee recommend that the salary of Mr. Walter Bache be in- 
creased from £400 to £500 per annum. 


MISCELLANEOUS CITY NOTES 


ANGLO-AMERICAN TELEGRAPH.—After placing the sum 
of £20,000 to the credit of the renewal fund, the directors 
recommend the following dividends :—A balance dividend of 
£1 5s. per cent. upon the ordinary consolidated stock for the 
year ending December 51st, 1907; a balance dividend of £1 10s. 
per cent. upon the preferred stock; and a first and final 
dividend of £1 per cent. upon the deferred stock. А balance 
of about £2,400 remains to be carried forward. The above 
dividends, together with those already paid, will amount to 
£5 10s. per cent. on the ordinary consolidated stock, £6 per 
cent. on the preferred stock, and £1 per cent. on the deferred 
stock for the year 1907. The register of transfers will be 
closed from January 22nd to February 7th, both days inclu- 
sive. 

BRISTOL TRAMWAYS AND CARRIAGE CO.—Applications 
were invited last week for an issue at par of £250,000 4j per 
cent. mortgage debenture stock. ‘This stock, which is needed in 
connection with the general development business of the com- 
pany, will be redeemable in ten years, and is secured by trust 
deed in favour of trustees giving a special mortgage upon 
freehold and leasehold properties and a charge upon the under- 
takings of the company generally. | 

BRITISH ELECTRIC TRACTION CO.—In a circular to the 
shareholders the directors state that they have had under 
consideration the question of the payment of the half-yearly 
dividend on the 6 per cent. cumulative preference shares on 
February 15th next, and the majority of the directors are of 
opinion that this dividend should be paid, but the two directors 
who joined the Board last year are of opinion, having regard 
particularly to the present depreciation of some of the company's 
investments, that the available profits should not now be 
distributed. In these circumstances, the directors, in order to 
avoid disunion of the Board, which would be prejudicial to the 
interests of the company, have agreed to the settlement of this 
question being postponed until the general meeting of the 
company, which will be held as soon as the accounts for the 
year ending March 31st next can be presented. An estimate 
of the profits for the year shows :—Dividends and interest on 
shares, debentures and Consols, £153,000; interest on loans, &c., 
£7,200; net profit on working sundry undertakings, £5,500; 
sundry profits on contracts, &c., £14,000; net profit on sale of 
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investments, £20,000; balance of Bombay profits, £41,900; 
making a total of £241,600. From this must be deducted :— 
General and sundry expenses, £24,000; sundry losses and pro- 
visions, £12,000: leaving a balance of £205.600. ‘The interest 
for the year on the first and second debenture stocks amounts to 
£97,484 : and the interim dividend paid on the preference shares 
from April lst to August 15th last to £96,754, a total of 
£134,238. There remains £71,562, to which must be added the 
balance brought forward from last vear, viz., £13,115, leaving 
£84.477 available for further dividends, and the company has 
cash in hand to approximately this amount. The half-year's 
dividend on the preference shares to February 15th requires 
548.431. 

CENTRAL ELECTRIC SUPPLY СО. - A dividend of 5s. per 
share is recommended for the year 1907, carrying forward 
£45. 

CITY & SOUTH LONDON RAILWAY CO.—After provid- 
ing for debenture stock interest, payment of the full dividend 
on the preference stocks, and aiding £1,500 to the renewal 
fund, there is a balance for the year ended December 5156, 
1907, suflicient to pay a dividend of 13 per cent. per annum 
upon the ordinary stock. The sum of £1,119 is carried forward. 

GREAT NORTHERN AND CITY RAILWAY.-—It is an- 
nounced that no dividend will be paid on the preferred ordinary 
“A” shares for the half-year ended December 31st, 1907. 

LANCASHIRE AND YORKSHIRE RAILWAY.—A dividend 
for the past half year at the rate of 43 per cent. per annum 18 
recommended. A sum of £32,500 is carried forward. 

MARCONI'S WIRELESS TELEGRAPH CO.—4An announce- 
ment has Leen made dealing with the postponement of the 


gereral meeting beyond the date originally proposed for it. It 


1s stated that a new audit of the accounts has been rendered 
necessary, and the auditors, Messrs. Cooper Brothers, are now 
ergaged upon it. The accounts will be made up to September 
óCGth, 1907, and the directors propose to hold the general meeting 
as soon as the accounts are prepared. It is anticipated that the 
auditors will have finished their work not later than the second 
week in February, which will enable the directors to call the 
shareholders together early in March. Mr. Marconi returned to 
England on the 12th inst., and both from his reports and from 
the practical tests to which the stations have been subjected in 
transmitting many thousands of words for Press purposes, the 
directors are of opinion that the problem of designing stations 
for establishing wireless telegraphic communication across the 
Atlantic on a commercial basis has been solved. While con- 
tinuing the Press service, which has now been carried on success- 
fullv for three months. it 1s proposed to open the stations at 
the beginning of February for ordinary commercial messages. 

RIO DE JANEIRO TRAMWAY, LIGHTING AND POWER. 
—A telegram has been received to the effect that the first 
8.700 h.p generator in the Rio das Lages power station is now 
in overation. 

ST. JAMES'S & PALL MALL ELECTRIC LIGHT CO.--A 
dividend of five shillings per share is recommended upon the 
‘ordinary shares for the half-year ended December 515, 1907, 
making a total of 10 per cent. for the year. 


NEW COMPANIES 


BECKENHAM HYDRO.—This company was registered on 
January 10th, with a capital of £500 in £1 shares, to acquire 
(1) the hydro business carried on at the Mansion, Beckenham ; 
and (2) the business of electrical and medical baths carried 
оп at 16 York Place, Regent's Park, N.W. No initial public 
issue. Registered without articles of association. Registered 
office : The Mansion, Beckenham Park, Beckenham, S.E. 

ELECTRICAL FITTINGS CO.—This company was registered 
on January 18th, with a capital of £15,000 in £1 shares (3,000 
6 per cent. cumulative preference), to acquire the business of 
electrical engineers and fitters, manufacturers, and sellers of 
electrical fittings, &c., carried on by Samuel Heath & Sons, 
Ltd., at 38 Conduit Street, W., as the ‘Electrical Fittings Co.,’’ 
and to carry on the said business and that of electricians, 
suppliers of electricity for light, heat, motive power, or other- 
wise, manufacturers of and dealers in electrical apparatus, &c. 
The subscribers are: S. B. Marshall, A. W. Mills, E. J. 
Arnold. €. E. Lowndes, J. Thomas, €. M. Field, E. J. Peerless. 
No initial public issue. The number of directors is not to be 
less than two nor more than five; the first are S. B. Marshall 
and A. W. Mills (both permanent), and W. K. Sutton (repre- 
senting debenture stock holders). Qualification, £100. Re- 
muneration (except managing director) as fixed by the company. 
Revistered otlice: 38 Conduit Street, W. 

LEA, SON & CO.--This company was registered on January 
21st, with a capital of £12,000 in £5 shares, to acquire the 
business of electrical and general engineers, metal workers, 
dealers in scientific and electrical appliances, &c., carried on by 
J. A. Lea and J. F. Lea at Shrewsbury, Salop, as “Lea, Son & 
Co.," and to carry on the same and the business of iron and 
brassfounders, hardwaremen, Хе. The subscribers are :—J. A. 
Lea. J. F. Lea, S. B. Къан, G. Dean, W. Craven, J. Pve, and 
J. F. George. No initial public issue. "The number of 
dire:tors is not to be less than two nor more than five; the 
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subscribers are to appoint the first. Qualification, £100. Re- 
muneration as fxed by the company. 

ROWELL, JONES & CO.—This company wes registered on 
January 15th, with a capital of £2,000 in £1 shares, to take 
over the business of general merchants, experts, and contrac- 
tors carried on by Rowell, Jones & Co., at 27-8. Broad Street 
Avenue, E.C., to acquire and deal with any right, privilege, 
eoncession, or contract for generating, supplying, and employ- 
ing electricity, galvanism, magnetism, electric, gas or other 
light or power in any part of the world, and {о carry оп the 
business of electricians, electric, water, gas and mechanical 
engineers, suppliers of electricity, galvanism, magnetism, and 
gas, &c. The subscribers are :-— J. Jones, Mrs. M. C. Jones, 
C. A. Lewis, A. E. Reiffer, J. Hawkridge, D. I. Evans. No 
initial public issue. The number of directors is not to be less 
than two nor more than five; the subscribers are to appoint the 
first. Qualification, 50 shares. 


SQUIRRELL & CO.—This company was registered оп 
January 21st, with a capital of £3,000 in £1 shares, to carry on 
the business of electrical, heating, ventilating, sanitary, gas, water, 
and mechanical engineers, builders, &c. The subscribers are :- - 
I. Н. Lee, Mrs. К. M. D. Lee, H. T. Squirrel], Е. А. Cole, 
Mrs. Н. E. Cole, Mrs. А. Squirrell, and A. Т. Gammon. No 
initial public issue. The number of directors is not to be less 
than two nor more than five; the first are Е. Н. Lee an! 
W. Е. W. R. Giesler. Qualification, 50 shares. Registered 
office, 4 Upper Station Road, Bexhill 

STONES BROS.—This company was registered on January 
25rd, with a capital of £10,000 in £1 shares, to acquire. the 
business of a nut and bolt manufacturer carried on by Mrs. К. 
Stones at Vulcan Works, Albion, West Bromwich, Staffs., as 
“Stones Dros.," and to carrv on the same and the business of 
manufacturers of rivets, washers, nails, chains, spikes, couplings, 
tools, tram fastenings, telegraph fastenings, hooks and rings, 
&e. The subscribers аге :-—Mrs. K. Stones, W. Marsh, А. 
Challingsworth, Е. Screen, C. F. Grigg, А. E. Goode, and J. W. 
Higgs. No initial public issue. The number of directors is not 
to be less than two nor more than five: the first are Mrs. К. 
Stones and W. Marsh. Qualification, £300. Remuneration of 
first directors, £100 each per aunum. 


Fire at Cowans' Works.— A destructive fire broke out 
early on the morning of the 21st at the electrical manufac- 
tory of Messrs. Cowans, Ltd., of Salford, when a large three- 
storeved building in Springfield Lane was destroyed. The fire, 
owing to the combustible nature of the goods, was very difh- 
cult to control, and by eight c'clock in the morning the walls 
only were left standing. The damage was considerable, and 
is estimated at £5,000. Messrs. Cowans desire us to state that 
complete arrangements have been made for full resumption ot 
business, and that all delay is being avoided in the execution 
of their contracts. 


TENDERS INVITED. 


CITY AND COUNTY BOROUGH OF BELFAST. 
TRAMWAYS AND ELECTRICITY DEPARTMENT. 


Low Tension Insulated V.B. Cable. 


HE TRAMWAYS AND THE ELECTRICITY 
COMMITTEE OF THE BELFAST CORPORATION аге 
prepared to receive Tenders for the supply and delivery of Low 
Tension Insulated V.B. Cable during the twelve months ending 
3lst March, 1909. 

Specifications, with Form of Tender and General Conditions of 
Contract, may be obtained from the undersigned on making а 
deposit of £1 ls. for each Specification. 

Such deposit will be returned on receipt of a bona fide Tender, 
accompanied by the Specification and General Conditions. 

The Corporation do not bind themselves to accept the lowest or 
any Tender. 

Sealed Tenders endorsed ** Tenders for Cable" Tramways and 
Electricity Department must be lodged with Sir Samuel Black, 
City Hall, Belfast, not later than 12 noon on Saturday, 22nd 
February, 1908, and = must remain open for acceptance until 
Wednesday, 26th February. 


THOMAS W. BLOXAM, 


City aud. Electrical Engineer 
Corporation Electricity Works, 
East Bridge Street, 
Belfast. 


(Continued on page ix.) 
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PARLIAMENTARY INTELLIGENCE 


The London Power Bills to Commence in the 
House of Lords 


Lord Onslow (Lord Chairman of Committees; and. Mr. Em- 
mott (Chairman of Ways and Means) decided on ‘Tuesday 
which Bills in the coming session ot Parliament shall commence 
in the House of Lords, and which shall commence in the House 
of Commons. As will be seen from the lists below, the three 
Pills relating to the supply. of electric power for London will 
originate in the House of Lords. 

House of Lords.-—Vristol Tramways; Croydon and Southern 
Pistrict Tronways: Great Northern, Piccadilly and Brompton 
Railway: Highgate Hill Tramways; King’s College, London 
(Uranster); London and District Electricity Supply; London 
and Windsor Motor Reads, Tramroads and ‘Tramways: London 
County Council (Pramways and Improvements) ; London Electric 
Supply; London (Westminster and Kensington) Electric Supply 
Companies; Metropolitan District Railway; Metropolitan. KElec- 
tric Tramways; South Wales Electrical. Power Distribution; 
West. London, Barnes and Richmond Tramways. 

House of Commons,—-Belfast Corporation; Blackburn Corpora- 
пеп; Bolton Corporation; Burnley Corporation; Doncaster Cor- 
peration:; Dublin and Central Ireland. Electric Power; Kingston- 
upon-Hall Corporation; Leeds Corporation; Liverpool Corpora- 
thon (General Powers); London United Tramways: Macclesfield 
and District Tramways (Abandonment); North-East London 
Railway; Rochdale Corporation. 

Among the Bills which it has been decided shall come before 
the Police and Sanitary. Committee are those promcted by the 
Bisckburn, Burnley, and Kingston-upon- Hull. Corporations. 


STATUTORY PLANS AND NOTICES FOR RECON. 
STRUCTED TRAMWAYS.—A Bill is now before Parliament 
providing for the reconstraction for electric traction of the 
old cable tramway down Highgate Hill, and the alteration of 
its gauge to 4 ft. 83 in. An interesting point. to tramway 
promoters was raised last week, when the Bill was before Mr. 
Campion for proofs. of compliance with Standing Orders. 
Under the Standing Orders, Bills are divided into. first. and 
second class measures. In the latter category are classed Bills 
proposing absolutely new works, and in connection with which 
totes have to be served to trontagers, and plans, estimates, 
and so on deposited in the Private Bill. Office. First-class 
measures are those promoted by existing companies or bodies 
and which do not relate to absolutely new works, and do not 
involve notices, plans, and estimates. In. connection. with. the 
Hizhesate Hill Tramways Bill, Mr. Pritt, Parliamentary agent, 
on behalf of the London County Council, argued that this 
should be considered a second-class measure for the reason that 
the alteration of gauge constituted a new tramway. Mr. Lees, 
Parliamentary agent, for the Tramway Company, said that the 
peint. had never been raised before the Examiners previously, 


but it had been tacitly agreed, at any rate since the City of. 


Birmingham Tramways Bill in 1901, that mere electrification 
ої a line should not constitute a Dill a second-class measure. 
In the case of the Birmingham Bill, for instance, it would have 
involved ап extra. expenditure of £5,000. The Examiner, 
ziving his ruling, said it seemed to him that from what had 
been done in the City of Birmingham case, the mere electrifica- 
tion of a tramway would not constitute a Tramway Bill a 
secund-class Bill, and he did not think the alteration of gauge 
was suthcient to make a tramway a new tramway. 

OPPOSITION TO TRAMWAY BILLS.—The General Pur- 
poses Committee of the Wandsworth Borough Council has 
decided to present petitions against the London County Council 
CVramways and Jiprovements) Bill, the West London, Barnes, 
and Richmond Tramways Bill, and the Croydon and Southern 
Lastrict Tramways. 

LONDON COUNTY COUNCIL AND PRIVATE BILLS.- - 
The followmg Bills. in addition to those relating to electric 
power supply in London, mentioned elsewhere, are to be peti- 
tioned ajinst. by the London County Council :--Great Eastern 
Railway (General Powers), Great Northern, Piccadilly and 
Brompton Railway, Metropolitan. District Railway, Highgate 
Hill Tramwey, London and Windsor Motor Roads, Tramway: 
and Tramroads, Metropolitan Electric Tramways, West London, 
Barnes and Richmond Tramways, and London Motor Roadways 
Approach. 

BILLS ABANDONED.—When the Examiner of Standing 
Orders sat to consider a number of Bills last week, no appear- 
ance was entered in respect of the Erith Tramways Bill and the 
Morecambe Tramways Bill, and the Bolton Corporation Bill, an 
indication that the promoters do not intend to proceed with their 
measures. The latter measure proposed, infer alia, to revive 
tramway powers granted in 1887 and the borrowing of £6,100 
in putting them into force. 

STANDING ORDERS COMPLIANCE.-—The following Bills 
bave been sent forward for first reading, Standing Orders having 
been complied with :-—Keighley Corporation, Kinzston-upon- Но 
Corporation Leeds Corporation. Kings College. Londen (‘Trans- 
fer). Macclesfield and District Tramways (abondomnent), Creat 
Northern, Piccadilly and Brompton Railway, Highgate Hill 


‘Tramways, North-East London Railway, Croydon and Southern 
District. Tramways, Wolverhampton Corporation, Stockport Cor- 
peration, Bromley Corporation, Beltast Corporation, London 
Motor Roadways Approach, Blackburn Corporation, Bristol 
Tramways, Rochdale Corporation, South Wales Electrical Power 
Distribution, Manchester Corporation, 

Non-compliance with Standing Orders has been reported in 
ecnnectton with the London. County Council (Tramways) Bill. 
The point involved, however, is a small technical one in regard. 
to the preoaration of the Parliamentary estimates, and was not‘ 
raised by an opponent to the measure. = 

The West London, Barnes, and Richmond Tramways Bill, the 
London United Tramways Bill, and the London and Windsor 
Motor Roads, Tramways and Tramroads Bill, all ot which are. 
opposed, will come before the Examiners of Standing Orders on 
February ord. ; 

LONDON ELECTRIC POWER BILLS. The three Bills re-- 
lating to electric power supply in London, viz., London Electric 
Supply, London and District. Electric Power, and the London 
(Westminster and Kensngton). Electric Supply, have passed the 
Мап пу Orders stage, there being no opposition. опе par- 
ticulars of the action of various local authorities with regard to 
these Bills are given in another column. 

SCOTCH PROVISIONAL ORDERS. -The following Pro- 
visional Orders, promoted under the Private Legislation. Pro- 
cedure (Scotland) Act, 1399, have passed the Standing Orders 
stage :— Avr Corporation ‘Tramways, Lanarkshire Tramways, 
Wishaw Burgh Electricity. 

PARLIAMENTARY ESTIMATES.--The following estimates 
of the cost of the works proposed in the following Bills have 
been deposited in Parliament. in accordance with the Standing 
Orders :-- Blackburn Corporation ‘Pramways, £9,119. Rochdale 


Cerporation Tramways, £1,506. Burnley Corporation. Tram- 
ways, £70,660. Bolton Corporation Tramways, £6,092. Croy- 
don and Southern District Tramways, £59,489. Liverpool 


Corporation ‘Tramways, £2,900. Doncaster Corporation. Tram- 
ways, £7,700. London County Council Tramways, £206,890. 
Lendon United Tramways, 57.998. Avr Corporation Tramways, 
£18,250. Kingston-on-Hull Tramways, £74,000. Metropolitan 
Electric Tramways, £50,744. West London, Barnes and Rich- 
wond Tramways, £164,550. London and Windsor Motor Roads 
Tramroads and Vraniways : Tramways, £516,467; motor roads, 
£1.132,977, Leith Corporation Tramways, £56,722. 
MIDDLESEX COUNTY COUNCIL.— Petitions are to be 
lodged against the Highgate Hill Tramways Bill and the Metro- 
politan. Electric Tramways Bill, in order to preserve the Council's 
focus standi in case of necessity. 


-— 


Long-Distance Telephony.-—It is stated that ihe Associated 
Swedish, Danish. and Russian Telephone Co. has increased. its 
share capital by £400,000 in order to put into effect a proposal 
to link up St. Petersburg, Moscow, Warsaw, Copenhagen, Stock- 
holm, Berlin, Christiania, Frankturt, and Paris. 

Track-Circuit Signalling on the Great Western Railwav.- A 
new installation of track-circuit automaiic signalling on a short 
section of the Great Western Railway is described in the Kail- 
way Gazette, 1n. common with other automatic systems ‘ nor- 
mal line clear" working is adopted. The object of this new 
installation is to shorten a block section of 22 miles between 
Goring and Pangbourne stations, and electrically-controlled 
intermediate home and distant signals have been provided for 
both up and down main and relief lines at Basildon, midway 
between the two stations named. Each hne of rails has been 
divided into track circuits, so that the stop signal at the rear 
of a train or vehicle standing at any point between Pang- 
bourne and Basildon, or Basildon or Goring, is held at danger 
until the train has left the section. The track signals are the 
down advance starting signals for the main and relief lines at 
Pangbourne, and the starting signals for the up-main and the 
advance starting for the rehet at Goring; also the up and down 
main and relief home and distani signals at Basildon. The 
novel feature is that ordinary block working is maintained 
between Pangbourne and Goring, while the normal position of 
the signals is sinular to all other running signals at danger. 
The new signals are the tubular posi type, with upright rods 
inside and motor at the base, un are operated electrically by 
the signalman at the two stations. In the case of the section 
between his block post and the Basildon signal being clear, the 
signalman at either Goring or Pangbourne is able to start а 
train to proceed to Basildon, and he may, in case of the line 
being clear, operate the automatic signals at Basildon, and 
clear the section there. The engine of a train operates the 
starting and distant signals, and these are kept at “danger "' 
until the train has passed over the track-circuited section in 
advance. During foggy weather or snowstorms, trains are not 
permitted to proceed from either end unless the entire section 
is clear. Ап indicator showing the state of the line up to a 
point 440 yds. in advance of the respective Basildon home 
signals is provided in the signal-boxes at Pangbourne and 
Goring. Immediately the train has passed the respective start- 
ing signals the indicator automatically records ‘ Track Occu- 
pied." and is so held until the train has passed the clearing 
point, when “Track Clear appears, the “ Ir rain Entering Sec- 
tion " signal must then be sent and the Basildon signal levers 
restored to. their. normal position, 
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STOCK AND SHARE LIST 


RISE OR 


pM STOCK FALL ^ STOCK FALL 
NAME. or à | EXCHANGE | sINCE XCHANGE | SINCK 
SuanE.| *— Interim. |QuorATION.| Last QuoraTion,| Last 
WEEK. WEEK. 
| | 
ELECTRIC SUPPLY. £ P. 
E & Poole E. 8. Co. Ld, 10 7 5)-* | 103—114 | +3 Dublin Unitet Trams Co. 13—14 
. 43% Cum. Pref... ЕЛЛАР 10 44 | 48%" | 10—11 | Do. 6% Pref.. 123—131 
Do. / Cum. Second Pref. 10 6 67 | OL—lug | +è Hastings & District E. Tr. Co. Do. ... 97—100 
gees dd реви dada di Stock 4% 44% A | 1. ot Thanet К. Ur. & L. Co. C. Pr.. i—li 
romley (Kent) ower Co., д o 2/-* 43—v} Иб AX DE aa admiten dendo iis 58—68 
Do. 447 1st Deb. Red. .............. Stock 44 | 447 | 95—95 Lanes. Un. Lren Pr. Lien Db. ......... $ 92—95 
Brompton & Kensington E. 8. Co., Ld. ò 10 | 447 * | S | London Street Tramways Со............ $ 
7% Cum. Pref. ............ e. ri Tx" 1—8 Loudon United Trs., Ld., Син. Pf...... 74—54 
Central Е. S. Co.. Ltd.. 4% Guar. Db.! Stock 4 | 4Z%* | 97—100 "bo. 4% ist Mort. Deb. Reil . ; 80—*4 
Ch. Mie „W. E. & City E. 8. Со..... | 5 5 | 5%* 45—5 | Manx Electr.c R. Co., 54377 Си, Pts: 44—5 
Do. PRU lu NS 5 44 24%* 44—5 Do. 44% Ist Mort. Deb. Red 95—98 
Do. "Deb. Red .... ' stock ti 47 | 97—100 | Metropolit: au Elec ù rams, PNIS Def.. — fr 
Do. “City Undertaking,’ "447, Cmn. Pt. 5 4 44 411—411 Do. 5% Cum, Pref.. Vise 3 H 
Chelsea Electric Supply Co., Ltd. ... 5 "m 9. | 38—44 | Do. 4}% Deb stk. Red........ .... 93—96 +? 
Ро. MY Deb, Bed vistica ауана Stock 4b -| 417 100—103 | National Elec. Construction Со. Ltd H—ł 
City of London Elec. Lt. Co., Ltd. ... 10 6 | 5y* 10—11 New General Tr. Co., 6% Cin. PO — 
Do. 6% Cum. Pref. . à — 10 6 | 6%* |114—124 | +14 North Metropolitan Trams Co.......... = 
Do. 5% Deb. Red SRS Ce Stock 5 5% | 120—125 | Do. 347; Mort. Deb. ....... 89—92 
Do. "o, 2nd Deb. Red ...............| Stock 44 | 447, 97—100 | Potteries Electric Traction Co. Ltd. &—#% 
Cty of Durham E. Р. Dis. Co.. se 5 4 SAZ* | 384—4] | Do. 5% Cun. Pref. . Tm БУА 4— 
Do. 5% Pref.. b 5 | 5x ui Do. 44% Deb. Red . 93— 
шы of London Ele 10 5 47,* 604—7: Provincial Tramways Co. Ltd. 454—5 
Do. 67 Cum. ert Den 10 6 67* 4 102—114 Do. 6% Cum. Pial аа 94—10% 
Do. no Deb, КӨЙ. Stock 4 417 105—106 sided: Met. Elec. Trains & Ltg.Co. Ld. 
Do. 447 2nd Deb. Red ..........«....! Stock 4 % 95—98 с Св, Pf. (fully paid)... T . А 2—14 
Edmunson's Electricity Corp., Ltd... 5 4 1/6* i—i | he Deb. Red.. 73—89 ' 
Do. OF Cum. Piel: 2... гае 5 3 — Q1—11 "en ERU Dst. E.Trs. Ist Mt. Ul». ltd. X 60—70 
Do. 44% lst Mort. Deb. Red ...... Stock 4 44% | 70—50 xd Yorkshire (West Riding) Elec. Trams 5 nil — )—1] 
Folkestone Elec. Supply Co., Ltd. .. 5 54 2/-* | 41—50 | Do. UF Ciun. Prel ous узегез аз» 5 nil — 31— 
Do. BE Oat: Piel. енсе, E A 2/6° | 5—5} Р Do. 4) lst Deb. Red ........... Stock 44 44% 84—87 H. 
Do. 44% lst Deb. Red ............... Stoc 4 44% | 94—97х 
Hove Electric Lighting Co., Ltd. ... 5 9 4/-* | 65—64 : " 
I. of Wight E. L. & P. Со, Db. Rd....| Stock 4j | 4» | 92—05 TELEGRAPH AND TELEPHONE 
жашо & Knightsbridge E. L.Co. ` | 10 5/-* | 5—9 | етсин Telegraph Co. Ltd.| Stock 30 30/- 57— 60 : 
Do. 4 Red . Stoc 4 4%* 96—99 | Do. PRE OP. Ge элавэ ges Stock 6 3% 102—104 + 
Kens. & tee Hill E. L Cos. Db. 'Rd. Stock | 4 47* 99—103 | ро. er ӨГ. агана даза елы нн]. QUO M 1} — 17—174 +1} 
London Electric Supply heh niche a 4 | ома” | 1)—1] Commercial Cable Co., 47 Deb. Red..| Stock 4 47. 80—84 
Do. 67 Pref... Р | 6 | 079 | 40—01 +4 Direct Spanish Telezrap th Co. Ltd. .. 5 E. p du 
Do. 4% Ist Mort. Deb. Red ......... Stoc 4 | 4 90—94 Du. 10% Cuin: Pret... х гнав 5 | 0 5/-* EN 
Metropolitan Elec. Supply Co., Ltd. 5 | 8 | 3/-* | 6-6) | +8 Do. 44% Debs. .... 50 | i ds 97—100 
Deo. 449 ОШ РГӨ Б aiaa 5 | 44 | 447 | 44—58 Direct United States Cable Co. Ltd., 20 | 4 % | 134—143 xd. 
Do. 44% Ist Mort. Deb. Red ...... siad 4} | 44% | 102—106 +1 Direct West India Cable Co. Ltd, | , | 
Do. 8 P Mort. Deb. Red . ‚| Stoc 3 34% | 55-90 44° Reg. Debs, Red.. А 100 4 44% 99—101 
Midland Ë Corp. for P. Dist.1stMt. D^ |100 6: 500 1 | AU 96—99 +1 Eastern & S. African Lid., 47 Mi. Deb.) 100 | 4 4% | 98—101 
Newcastle & Dist. E. L. Co., £9 yk 10 5 3/744.* | 94--10) | Do. do. (Mauritius Sub.) 25 4: 4% 59—101 
Do. 4}% Mort. Deb. Red . Stock 4} 417 95—00 Eastern Ext. Australasia & Ch na . 10 7 7/6 121—124 xd 
Newcastle-upon-Tyne Elec. Supply.. 5 5 Sze bf — M Do. 4; Mort. Deb. Perp. ............| Stock 4 45* 100—193 | А 
Т. ASPEN. 1071 5 8 , 1/Azd* ol—oi Eastern Ton Са, еш BURNO Stock 5} o% 1%0—185х4 -1 
Do. 5% Pref. (fully paid) . 5 5 5%* | 5 = Do. 34% ret Бн енден Tries 84 13% 59—85 xd 
Do. 10/- Pm 5 5 1/424 5—5 Do. "E Mort. Deb. . ... -| Stock 4 4» 99—109 
Notting Hill Elec. Ltg. Co., " Ltd.. 10 74 67* | 2114—12 G. N. Tel. Со. (Copenha; gen) .. — 10 | 20 | 6x* 30—32 
Oxford Electric Co., Ltd. ............... 5 7 216% | 54—6 Indo-Enropean Telezrapli Co. Ltl.. 95 | 18 | 65/- 59—55 
' Do. 4% Deb. Red.. Stock 4 47 | 58 — 95 xc | Marconi Wireless Telegraph Co. Ltd. 1 nil — —H -h 
St. James and Pall Mall E. 6 Co. Ld. 5 10 5/-* . | Айк: National Telephone Co., Ltd., Prer...} Stock 6 6X%* | 1105—1124 
Do. 7% Non-Cum. Pref................ 5 t 3/6" |, 695—7 Do. Deerred -ssis — (dsl 51 67* | 110—118 +% 
Do. 3j Deb. Red. ..... Stock 3 847 85—90 ы Do. 6% Cum. Ist Pref. “КҮТТҮ 10 6 ex" 11—13 
Sinithfleld Mkt. Elce. мар. `Со,, | Ltd. ер; М | = | 4—14 Do. 67, Cum. 2nd Pref.. 10 : 6%* 10—12 
Do. Ж Ds, Bed acsonscivexin 4 4/-* 71—75 Do, УВО РОС, hor A S 5 буе 51— 
South London Elec. Sup. Corp. Ltd. 5 s | 3/-* 24—8 Do. 34%, Di 7. onconiiuM oui» Stock 34 84% Pa А 4l 
South Metropolitan E. L. & P. Co.... 1 | 2) | 6d* —} | Do. 4°, Deb. Red.. 1 Stock 4 44 99—101 
Do. TX Oum. Prel: ооданы 1 T S7d.* | 11—18 West African Telegraph Co. Lid - 10 4 4/- 10—1 
Do. 447 18 Deb. Кеа ............... Stock 4} 44° 101—104 | Western Telegraph Co., Ltd. ............ 10 7 6% 13—13 +} 
Urban Elec. Supply Co., Ltd. ........ б | 5 2/0* T | Do. 47 Deb. „9%га а» Stock 4 4% 098—1 +1 
Do. BE GRO. РР. 5 | 5 | 2/6* 2—9 
Do. 447 lst Mort. Deb. Hed ...... Stock | 4} | 4j7* | 90—93 
Westminster Elec. Sup. Pon 4, Ltd. 5 12 b? 54—94 MANUFACTURING 
Do. 44% Cum. Pref. .... а 5 | ET] | 44% 5—5} Агоп a yd Meter Co., Ltd.. 1 nil 
Do. 6% Cum. Pref.. NICE 1 6 
ELECTRIC RAILWAYS, - | | Baboock p ileox, Ord. 20 
Baker St. & Waterloo 4% Perp. Deb.| Stock ' 4 | 4% | 87—90xd i, RE A 
Central London ....... kei -— Stock 4 | 37 | 65—68 a insulate & Helsby Cables Ld. : " | 6 
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SUMMARY 


IN two reports, the Highways Committee of the Lon- 
don County Council recommend the construction of 
tramways in the North and South of London at a cost 
avcregating €88,226. Messrs. Diek, Kerr & Co. are the 
successful tenderers for the reconstruction, on the 
conduit system, of the existing horse tramways from 
King’s Cross to Holloway Road, and from Holloway 
Road to Finsbury Park. (Page 187.) 

Ат a meeting of the Incorporated Municipal Elec- 
trical Association on Tuesday, a resolution was passed 
to the effect that the Association shall appear at the 
inquiry to be held by Mr. JAMES SWINBURNE concerning 
the draft electrical regulations issued by the Home 
Office last year, in joint opposition with the Association 
of Municipal Corporations. At the same meeting reso- 
lutions were passed urging the Council of the Associa- 
tion to continue to make efforts to induce the Local 
Government Board to put the question of wages of 
permanent employees on a sound basis, and to peti- 
tion the Board of Trade to introduce the Supply of 
Electricity Bill this session, with clauses permitting 
electricity supply undertakers to carry on the wiring 
of buildings, hiring of fittings and motors, &e. (Page 
188.) 

WE publish some interesting statistics sent us by 
Mr. J. А. Ковектѕох, on tho use of electric power in 
some shipyards and large engineering works in the 
neighbourhood of Greenock. (Page 188.) 


A Paper on the driving of rolling mills was read by 
Mr. G. HoocirwINKEL recently before the Shefheld So- 
ciety of Engineers and Metallurgists. The question of 
cost of power was dealt with, a description was given 
of various methods of electric driving, and a table of 
important rolling mill installations was included. А 
short discussion followed. (Page 189.) 


Тнк report of the Yorkshire Eleetrie Power Co. 
shows that the gross profit for the half-year ended 
December 315%, 1907, was £836 10s. d., compared 
with a loss of £403 4s. 3d. for the preceding half-year. 
After payment of mortgage interest, the net revenue 
account shows a loss of £139 2s. 114., compared with 
е1.211 3s. 9d. for the half-year ending June 30th, 
1907. Agreements have now been entered into with 
consumers for a total of 5,518 kw., an inerease of 
2,420 kw. during the six months. (Page 101.) 

A NEW generating station is under construction at 
Salt Lake City, the most notable features of which are 
the use of an unusual type of vertieal water-tube boiler 
and the employment of some of the exhaust steam 
taken from the first stage of the Curtis turbines for 
heating purposes, while the remainder passes through 
a further stage to condensers in the usual way. (Page 
192.) 
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IN the discussion on a Paper by Mr. J. W. GORDON 
on the new Patents and Designs Act last week, Mr. Н. 
FLETCHER Мосітох said that the Workmen's Compensa- 
tion Act had provided a very deserving class with their 
living for some vears past, and he trusted that the 
Patent Act would have the same effect. (Page 193.) 

A CONSIDERABLE development of water power for elec- 
trical supply is taking place in South Carolina. One 
of the schemes, that of the Southern Power Co., in- 
cludes a number of power-houses aggregating some 
200.000 h.p. on the Catawba River. One of these sta- 
tions Js already at work. and contains eight 8.000. kw. 
alternators and two exciter sets. A feature of the in- 
stallation is the provision for admitting carbonic acid 
gas into the transformer tanks in case of fire. (Page 
195.) 

A VEkY complete electrical installation is to be found 
in the Stuyvesant Theatre, New York. The supply 
company's connections come through two sets of under- 
ground mains to the main switchboard, and a very 
complete arrangement of levers and gang shafts is 
adopted to actuate the switches and dimmers. Nearly 
all the lights in the auditorium are placed behind. trans- 
lucent glassware. (Page 196.) 

A DESCRIPTION is given of the Berry Series System 
of alternating-current distribution, in which the heavy 
all-day losses in transformer substations are avoided 
by employing a small auxiliary transformer which takes 
the light load and an automatic switch to transfer the 
load to the main transformer when it rises above a 
certain value. (Page 197.) 

A NEW form of are lamp lowering gear is illustrated 
on page 200. 

SOME electrically-driven coal spouts in which coal is 
conveved by travelling bands have been installed by 
the North-Eastern Railw ay Co. at Tyne Dock. by which 
vessels can be coaled under all conditions of tide at the 
quayside. (Page 200.) 

THe Paper by Mr. J. S. Peck on protective devices 
for high-tension circuits. which will be discussed at to- 
night's London meeting of the Institution of Electrical 
Engineers, was read before the Manchester Local Sec- 
tion on Tuesday. The author considered the nature of 
the “ statie ” strains produced by lightning, switching, 
grounding, or by any occurrence which causes an abrupt 
change in static potential, which may appear as high 
pressure to earth or between wires, or as а concentra- 
tion of potential upon a portion of the circuit. To re- 
lieve the high pressure between line and ground сг 
between wires, lightning arresters are used. To protect 
apparatus from concentration of potential, choke coils 
may be placed in series with the apparatus to be pro- 
tected. Lightning arresters usually consist of an air- 
grip in serles with a current limiting and an are sup- 
pressing device. Four types of lightning arresters are 
in general use—the horn, the multi- gap, the water- 
jet. and the eleetrolvtie. (Page 201.) 

Maor PRINGLE, in his Board of Trade report on the 
West Hampstead accident, finds that the collision was 
caused by torgetfulness in the first instanee, and subse- 
quently by some illegal manipulation of the electrical 
instruments or loc king on the part of the signalman at 
West Hampstead, who should bear the full responsi- 
bility for his conduct. The opinion is expressed at the 
end of the report that automatic signalling is best 
adapted tor eonditicns of high traffic frequency. (Page 
205.) |, 

А LETTER from Mr. H. L. Wers calls attention to the 
development of the central battery telephone system 
and the message rate tariff on the Continent. (Page 
2010.) 

Тик advantages of electrical driving in textile cotton 
mills were dealt with in a Paper read bx Mr. J. SHAW 


last Saturday before the Dundee Institute cf Engineers. 
(P: ie VOT.) 


SSCLENCE, 


A NEW iron-clud switch, some new telephone designs, 
and a new metallic filament lamp are described on 
pages 207 and 208. 


UNDER ELECTROCUHEMISTRY AND ELECTROMETALLURGY 
a number of short notes are given upon various sub- 
jects, among them being reference to a patent for using 
calcium carbide anodes in the production of aluminium. l 
a method for obtaining calcium carbide in cylindrical 
blocks, and the melting of refractory metals in vacuum 
by means of the are. (Page 209.) 


Ах account of Prof. RUTHERFORD’s lecture last Friday 
at the Royal Institution appears under ELECTRICAL 
together with a note on a new formula for 
the inductance of a circuit composed of two equal 
parallel wires. In the Papers abstracted in the Contin- 
ental section Durour describes another magneto-optic 
anomaly. which he takes to indicate the existence of 
posit've electrons, Max WIEN produces slightly damped 
oscillations by a new method of coupling, KLUPATHY 
proves the magnetic action of a beam of cathode rays. 
and LiGNana describes an improved method of measur- 
ing energy in three-phase four-wire circuits. (Page 
210. ) 

AMONGST the specifications published by the Patent 
Office last Thursday was one by Brucr PEEBLES & Co. 
and La Cour, for the conversion of single-phase cur- 
rents into polyphase by means of a compensated con- 
verter. The ATELIERS-THoMsoN-HovustTon have опе 
dealing with compensated dynamo machines in which 
the direction of rotation can be reversed. М. Brooks 
and М. К. Akers have an arrangement for regulating 
and equalising the loads on alternating-current genera- 
tors. Tne Brivis Westixenouse ELECTRIC Co. have 
patented a means for neutralising and preventing dis- 
turbances to telephonic and telegraphic communication, 
due to proximity of the cables to high-tension alternat- 
ing-power cables or overhead Ines. Тһе only expiring 
patent of electrical interest this week is one by F. 
Тсрѕвскү, relating to the method of attaching the 
collectors in such electric machines as the Wimshurst. 
(Page 211.) 

Тик Cardiff Tramway Manager estimates that there 
will be a profit of £15,000 from the tramway system 
at the end of the current financial year, compared with. 
£4,000 last vear. The Board of Trade refuses to inter- 
vene at present in the dispute between the various local 
authorities of the west of London concerning the 
alleged noise and nuisance from the tramears of the 
London United Tramways Co. — Intercommunication 
has been arranged between the National and municipal 
telephone systems at Hull. The Leyton District 
Council ealls the attention of the Board of Trade to 
the delay in the construction of the North-East London 
Railway, authorised in 1905. The City Corporation is 
supporting other London authorities in objecting to the 
proposal by the Board of Trade to modify the existing 
audit of electric lighting accounts. The Hull Elec- 
tricity Committee has decided to transfer the whole 
of the present reserve fund towards extinguishing the 
capital expended beyond the amount sanctioned by the 
Local Government Board. The Sunderland tramway 
returns show a considerable drop during the past vear, 
and are still going down; the decrease is attributed to 
the extremely bad state of trade and the general dis- 
tress in Sunderland. Some severe criticisms have been 
made by the Local Government Board auditor upon the 
accounts of the Walthamstow Electric Lighting and 
Light Railway departments, in which it is stated that 
had certain sums been charged to revenue instead of 
to capital, there would have been a loss instead of a 
substantial profit. In consequence of a disagreement 
between the Midland Electric Corporation for Power 
Distribution, and the Wednesbury Corporation, as to 
the terms upon which the present bulk supply shall 
be continued, the company has given notice to ter- 
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minate the present agreement on March 815, 1908, 
and notifies its intention to give a supply direct in 
future under the terrns of its Provisional Order. A 
reply to the recent criticisms of Mr. Stephen Sellon 
upon the Dolter Surface Contact System in its appli- 
eation at Oxford, has been made by the engineer to 
the National Electric Construction Co. (Pages 213 
and 214.) 

Tue Ilford Corporation require a 1,000-kw. steam 
generating set, and а water-tube boiler; Aston Electre 
Supply Committee recommend the installation of a 
2.000-kw. three-phase 6.600-volt turbo-generator; the 
Burnley Corporation propose to purchase a 750-kw. 
steam generator and a motor-driven centrifugal pump. 
Estimates have been prepared in connection with the 
proposed new generating station at Bury, the total ex- 
penditure being estimated at £39,881, £48.155, and 
£553,720, according to the initial capacity of the works. 
The Tramways Department of the Glasgow Corpora- 
tion invite tenders for two movable bridges over the 
Clyde. Canal. Stores are required by the Electricity 
or Tramways Department of the following authori- 
ties: — Blackburn, Gravesend, Halifax, Leeds, Ber- 
mondsev, Battersea, Hammersmith, Islington, Ports- 
mouth, and Shefheld. Electrice lighting installations 
are required by the Burnley Union, at a number of 
depots in Hornsey. and by the Hull Education Com- 
mittee. (Pages 215 and 216.) 

Tue report of the City & South-London Railway 
for the half-year ended December 31st shows a net 
profit of £49,619. The full dividend on the 3 per 
cent. preference shares is declared, and 1} per cent. 
upon the ordinary shares. The Great Northern & 
City Railway Со. в accounts for the December half- 
vear show a balance of £379, which it is recommended 
shall be carried forward. The net balance available 
for distribution by the Liverpool Overhead Railway 
Co. is £9,105, and dividends of 5 per cent. upon the 
preference shares, and $ per cent. on the ordinary 
shares, are declared. (Pages 217 and 218.) 


Tne problem of diminishing the light load losses in 
alternating current transformer distribution systems 
has been before the electrical engineer ever since the 
transformer itself has been applied for electric lighting. 
It would, in fact, be interesting to know the exact 
amount of energy which has been employed in carry- 
ing the iron cores of transformers round their cycles 
of magnetisation, and has served no more useful pur- 
pose than to maintain a high sub-station temperature. 
It is evident that the problem of lessening this waste 
is а harder one than appears at first sight, for during 
the last ten or twelve years quite a number of attempts 
have been made with only limited success to construct 
a practical and reliable device for automatically 
switching transformers in and out of circuit according 
as the load increased or decreased. We are able to 
give a description this week, however, of a method 
iutroduced by Mr. A. F. Berry a few years ago, the 
use of which is spreading in a way which indicates 
suitability to its purpose. One of the interesting points 
in the system is the way in which, by connecting the 
small transformer, which is used at times of light load, 
in series with the main transformer, all actual breaking 
of the circuit by the automatic switch is rendered un- 
necessary, and at the same time the voltage surgings 
and consequent shocks to the insulation, which are apt 
to be produced when a transformer is suddenly thrown 
into circuit, are avoided. А further advantage of the 
periodic rests to which fhe transformers are subjected 
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is that, not only are the circumstances more favour- 
able as regards the life of the insulation, but the same 
transformer can be used for a higher maximum load 
than it would be suitable for if not allowed to cool at 
intervals. Another result attained is the improve- 
ment of the voltage regulation of the network. - As we 
have said, the use of the Berry “ series ’’ transformer 
system is extending, but we believe that no complete 
deseription of it has yet been published, so that our 
readers will weleome the detailed article on the sub- 
ject, which we are able to offer them this week. 
Ы <<< 

Wer have awaited with much interest the publication 
of the report of the Board of Trade inquiry, conducted 
by Малов PRINGLE, into the West Hampstead accident. 
It had been thought fit to withhold the report until 
the conclusion of the criminal proceedings, which re- 
sulted in the acquittal of the signalman on the charge 
of manslaughter, and it is striking to note how different 
is the firm tone of Major Pringle’s pronouncement from 
the conclusion arrived at by the judge and jury. The 
Board of Trade inspecting officer has no hesitation in 
declaring that '' the collision was caused by forgetful- 
ness, in the first instanee, and subsequently by some 
illegal manipulation of the electrical instruments or 
locking ’’ on the part of the signalman, who '' must 
bear the full responsibility for his conduct." It is 
distinetly to be regretted that, while the engineering 
and legal aspects of the occurrence had to be investi- 
gated by separate tribunals, some form of collaboration 
could not have been arranged. If Major Pringle’s clear 
report and well-considered conclusion had been available 
to assist the judge in his summing up and the jury in 
their verdict in the manslaughter trial, they would not 
have given the negligent signalman the benefit of the 
doubt which the decisive pronouncement of the 
Government’s railway expert would have dispelled. 

x 

Now that the session of Parliament has actually com- 
menced, and the season of companies' meetings and 
reports is also upon us, more information is available 
with regard to the intentions of the London electricity 
supply authorities and the promoters of the electricity 
Bills which will soon come up for consideration in 
the House of Lords. It appears that the proposal 
that is being brought forward by & new company is 
attracting far more attention than it was a month ago, 
when the scheme to consolidate the London com- 
panies under one management, and to work them by 
a Joint committee, seemed to be the one of leading 
importance. It is now known that the engineers to 
the London & Distnet Electricity Supply Co. are 
Mr. Н. Е. PansuanL and Mr. Rosert Наммохр, who 
were both experts retained by the London County 
Council last year on the London County Council Elec- 
tric Power Bill. The engineering details of the scheme 
are, of course, not yet available for publication, but 
it is freely rumoured that the general technical lines 
of design will bear a marked similarity to those of 
last year. This is, in fact, to be anticipated, as one 
would naturally not expect a radical change in Mr. 
PaAnsHaALL'S and Mr. HawwoNp's views in twelve 
months. As in the case of Mr. Mrrz’s famous Bill 
of 1905, the chief interest in the first instance centres 
around the low rates at which supply is to be pro- 
vided. The price offered for untransformed high-pres- 
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sure current supplied to authorised distributors is even 
less than in the London County Council Bill of last 
year, viz.. £8 per annum per kw. of maximum demand. 
plus 0'254. per unit, as against £3 15s. per kw., plus 
0'22d. per unit. For transformed alternating current, 
£3 105. per annum per kw., plus O'3d. per unit, is 
set down, compared with £4 75. per kw., plus 0°25d. 
of last year, and for direct current, £4 10s. per kw., 
plus 0:834. per unit, instead of £5 12s. 6d., plus 0'2'd. 
per unit. These prices may further be compared with 
the maximum of £5 per annum per kw., plus 054. per 
unit, scheduled in the Bill proposing a combination of 
existing supply undertakers. As to supply to private 
consumers, there is a clause which will give rise to 
much discussion and opposition on behalf of the exist- 
ing supply undertakers in London, and it will certainly 
puzzle the members of the Committee at the outset, 
unless it is very clearly interpreted to them. The 
company ask for power to supply any private consumer 
whose maximum demand is over 250 kw.; if the de- 
mand is less than 250 kw., they ask for power to 
supply, if they can do so, at а price lower by a certain 
pereentage than that at which the authorised dis- 
tributor is ready to supply. This percentage is 1 per 
cent. for every 10 kw. that the maximum demand is 
less than 250 kw. That is to say, that if the authorised 
distributor were willing to supply power to a consumer 
with a maximum demand of 50 kw. at a flat rate of 
lid. per unit, the new company would be allowed to 
furnish the supply direct to the consumer at any price 
less than 1d. per unit. 

The scheme to consolidate all the electricity supply 
companies under one management, known as the 
London Electric Supply (Joint Committee) Bill, will 
be the subject of opposition on the part of all the 
London Local Authorities, who apparently do not desire 
to avail themselves of the invitation to come into the 
Joint Committee which it is proposed to form. We are 
also in a position to state that a strong group of West- 
end companies, whose electric lighting business is likely 
to remain of far greater importance than their power 
load, is also opposed to the scheme. "The companies 
who are promoting it are the Charing Cross Co., the 
City of London Co., the County of London Co., the 
London Electuic Supply Corporation, the Metropolitan 
Eleetrie Supply Co., and the South Metropolitan Elec- 
trie Light & Power Co., and, in addition to these six 
companies, who will guarantee the interest on the 
capital of £1,000,000 that is to be issued if the Bill 
passes, two others, the Brompton & Kensington and the 
Chelsea companies, are also on the list of subscribers. 
As will be seen, the Kensington & Knightsbridge, Not- 
ting Hill, St. James's & Pall Mall, and Westminster Cos. 
(together with the Central Electric Supply Co.), are not 
taking active part in the scheme. It has been known 
for some time past that they are promoting a Bill of 
their own for & closer combination of their interests 
than is possible under their present Provisional Orders 
and Special Acts, but we believe that we are right in 
stating that they are actually opposed to the principle 
of the formation of a Joint Committee for the control 
of all of the London companies. It is easy to recognise 
that their interests are different to those of the larger 
companies operating further to the East and South, 
where the power load is of greater importance, but yet 
it is to be regretted that there is not a unanimity among 
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all the companies working in London, for without that 
there will be little chance of any step being taken that 
will materially cheapen the cost of electricity supply in 
the Metropolis. That this supply is, on the whole, 
cheaper than in other large capitals we freely admit. 
but this is no reason why further economies could not 
be realised if the companies were placed in а more 
satisfactory position as regards ultimate purchase when 
their present concessions expire, for which probably 
they would be ready to guarantee & reduced tariff as 
a quid pro quo. 

There is another element that has so far not been 
considered in the matter, viz., the attitude that will 
be taken by the Board of Trade. Mr. LLOYD GEORGE 
now knows more about electric lighting matters than 
when he made his statement of the Government policy 
with regard to the London County Council Electric 
Pewer Bill in 1906, and he has shown, in other direc- 
tions, that, in matters in which the conciliation of 
conflieting interests is involved, he believes in the 
Board of Trade playing an active rather than a passive 
part. It would cause us no surprise, therefore, to 
learn that the question of electricity supply in the 
Metropolis will be relegated to а Royal Commission or 
Select Committee once more, or else that the present 
Bills are simply suspended to make way for а Govern- 
ment measure. In view of the new constitution of the 
London County Council, and the outlay which that 
body will incur on its new Municipal Building, the 
recommendation of the Hybrid Committee of 1906 to 
the effect that the Council should be the central electrie 
supply company in London is hardly likely to be acted 
upon. 


ARRANGEMENTS FOR THE WEEK 


TO-DAY (THURSDAY), FEBRUARY бтн. 


Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at the Institution of 
Civil Engineers, Great George Street, Westminster. 
Paper to be read :—‘‘ Protective Devices for High- 
tension Transmission Circuits," by J. S. Peck. | 

Institution of Electrical Engineers: Leeds Local Section. 

8 p.m. Smoking Concert at the Hotel Metropole, Leeds. 

Röntgen Society. 

8.15 p.m. Meeting at 20 Hanover Square, London. Paper 

to be read :—‘‘The Present Position of X-Ray 


Measurements,” with demonstration of apparatus, by 
Dr. Deane Butcher. 


FRIDAY, FEBRUARY Tru. 
Institution of Civil Engineers : Students! Section, 


8 p.m. Meeting at 25 Great George Street, Westminster. 
Paper to be read :—‘‘Electric Hardening and Anneal- 
ing Furnaces,” by P. T. Steinthal. Mr. James Swin- 
burne, F.R.S., will take the chair. 


SATURDAY, FEBRUARY 8ru. 
Junior Institution of Engineers. 


6.50 for 7 p.m. Anniversary Dinner at the Hotel Cecil, 
London. 


TUESDAY, FEBRUARY 11тн. 
Physical Society. | 
Dinner at the Hotel Cecil, Strand. 


Institution of Electrical Engineers: Manchester Students’ 
| | Section. 
7.50 p.m. Meeting in the Municipal School of Technologvy.. 
Whitworth Street, Manchester. Paper to be read :— 
" Electrical Driving of Textile Mills," by W. Hanna. 
Institution of Electrical Engineers: Glasgow Local Section. 
8 p.m. Meeting at 207 Bath Street, Glasgow, when the 
discussion on Mr. J. Е. C. Snell's Paper, “The Cost 


of Electric Power for Industrial Purposes," will be 
. continued. | 


7 p.m. 
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WEDNESDAY. FERUARY 12тн. 


Institution of Electrical Engineers: Birmingham Local Section. 
1.90 p.m. Meeting at the Birmingham University. Papers 
to be read :—(1) *' Experimental Determination of the 
Losses in Pole Shoes, due to Armature Teeth," by 
T. Е. Wall and S. P. Smith; (2) "The Reluctance of 
the Air Gap in Dynamo Machines," by T. F. Wall. 


Institution of Electrical Engineers: Students’ Section. 


7.30 p.m. Meeting at 92 Victoria Street, Westminster. 
Paper to be read:—''Train Lighting," by G. H. 
Nelson. 


Association of Engineers-in-Charge. 
8 p.m. Meeting at St. Bride's Institute, Bride Lane, Fleet 
Street. Е.С. Paper to be read :—" *uperheated Steam,” 
by T. Sugden. 


THURSDAY, FEBRUARY 13TH. 
Rugby Engineering Society. 

8 p.m. Ordinary Meeting. Paper to be read :—-‘* Mechani- 
cally-propelled Commercial Vehicles, with Special 
Reterence to the Petrol Electric System,” by Bernard 
Hopps. 


FRIDAY, FEBRUARY 141н. 
Northampton Institute Engineering Societ y. 


5.45 p.m. Meeting at the Institute, Clerkenwell, Е.С. 
Paper to be read :—‘tSome Problems of Electric Rail- 
way Operation," by E. V. Panell. 


Physical Societ y. 


8 p.m. Annual General Meeting at the Royal College of 
Science, Imperial Institute Koad, South Kensington. 


SATURDAY, FEBRUARY 15тн, 
Institution of Electrical Engineers: Students’ Section. 
10.30 a.m. Visit to the National Physical Laboratory. 


LONDON COUNTY COUNCIL TRAMWAYS 


N a report to the Council, the Highways Committee proposes 

to include among the tramway works to be put in hand 
during the year 1908-9 the electrification of the remainder of 
the London Southern Tramways system. This system was pur- 
chased by the Council from the London Southern Tramways 
Company by agreement as from October 2nd, 1906, and statutory 
authority for the conversion of the lines to electric traction is 
conferred upon the Council by the London County Council 
(Tramways and Improvements) Act, 1907. The reconstruction 
for electric conduit traction of a portion of the tramways, 
namely, the lines from Vauxhall to Brixton, is already in pro- 
giess. The Act provides for the use of overhead electric traction 
on the remainder of the lines, and authorises the construction of 
certain single loop lines and the execution of street widenings 
along the route. The tramways are situated practically wholly 
in Lambeth, and the Act provides that the Lambeth Metropolitan 
borough Council shall contribute one-third of the cost of the 
street widenings, but only on condition that the reconstruction 
of the tramways is completed by October 1st, 1909. It is, there- 
fore, of importance that the remainder of the work should be 
proceeded with at as early a date as possible. The length of 
the tramways now proposed to be dealt with is about 1; route 
miles, and the estimated cost of the reconstruction and equip- 
ment of the lines for the overhead trolley system of electric 
traction is as follows :-—— Trackwork, &c., including special work 
and £4,600 for rails, £26,600; cables, cable-ducts, &c., £2,000; 
overhead equipment, £3,160; rolling stock, £35,150; total, 
£54,910. The Finance Committee, in agreeing to these pro- 
posals, point out that the cost per mile of single track for the 
trackwork and overhead equipment, viz., £11,904, is higher than 
in other cases of overhead construction, but special circum- 
stances in connection with lowering roads under several railway 
bridges render this extra expenditure necessary. Under the 


Standing Orders, the consideration of this matter has been: 


adjourned for a week. 


In a further report the Highways Committee state that tenders - 


have beer received for the execution of the roadwork and plate- 
laving, exclusive of the supply of rails and special trackwork, in 
connection with the reconstruction, for the underground conduit 
system of electric traction, of the existing horse tramways (i.) 
from King's Cross, via Caledonian Road and a short portion of 
Camden Road, to Holloway Road, and (ii. from Holloway 
Read, via Seven Sisters Road, to Finsbury Park. The total 
length of line affected is about 23 miles of double track. The 
amounts of the tenders are as tollows :—Dick, Kerr & Co., 
£53,516 15s. 10d. : Robert W. Blackwell & Co., £55,015 5s. 10d. ; 
W. Manders, £56,684 "7s. 4d.; J. С. White & Co., 258,249 
14s. 3d. ; John Mowlem & Co., £59,007; Edmund Nuttall & Co., 
£59,917 1s. 2d.; W.. Underwood & Brother, £61,240 14s.; 
William Griffiths & Co., £62,041 16s. 7d.: William Muirhead & 
Co., £62.110 11s. 2d.; the National Electric Construction Co., 
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£64,995 115. 2d.; George Law, £68,489. The chief engineer's 
estimate, comparable with the tenders, is £58,986 16s. 2d. 

‘the tender of Dick, Kerr & Co., Ltd., amounting to £53,516 
15s. 10d., is recommended for acceptance, conditional upon their 
agreeing to give preference in employment on casual or unskilled 
labour required for the work to men bona fide resident in the 
county of London. Messrs. Dick, Kerr & Co. have intimated 
their willingness to adopt this course. A sum of £7,000 is in- 
cluded in the tender for alterations of pipes, mains, &c., the 
cost of which cannot be more accurately estimated beforehand, 
and also for any other contingencies which may arise. Messrs. 
Dick, Kerr & Co. are to be allowed to sublet to the under- 
mentioned firms (or to such other persons or firms as may be 
app roved by the chief engineer under the contract) the following 
portions of the work, namely (i.) to the Anderston Foundry 
Co., Ltd., or Wilson, Pease & Co., Ltd., the supply of the 
vokes; (n.) to Doultons, Ltd., or Buller’s, Ltd.. the supply ot 
the insulators; (11.) to Bayliss, Jones & Bayliss, Ltd., the 
supply of the tie bars, bolts, &c.; and (iv.) to the Associated 
Portland Cement Manufacturers, Ltd.. the supply of cement. 
The report was adopted at the meeting on Tuesday. 


Cable Communication in the West Indies.— The Legislative 
Council of Trinidad has expressed its willingness to consider 
the advisability of increasing its subsidy for the Colony's 
cable service by £1,000 per annum in order to assist in pro- 
curing the establishment of an all.British cable communication 
from Great Britain, via Canada and Bermuda, to Barbadoes, 
Trinidad, and British Guiana, provided that the Legislatures 
of the Colomes of British Guiana and Barbadoes also express 
their willingness to do the same 


Overhead Telegraph Wires in London.—On Tuesday last, in 
the King’s Bench Division of the High Court, Mr. Justice 
A. J. Lawrence, the Hon. A. E. Gathorne-Hardy, and Sir 
James Woodhouse had before them the case of the Postmaster- 
General v. The Metropolitan Borough of Woolwich, which came 
up on an appeal from the award of the Stipendiary Magistrate 
for the Woolwich district. (See ELECTRICAL ENGINEERING, 
Vol. IL., page 251.) Sir Robert Hunter, for the Postmaster- 
General, in presenting the case, explained that these wires were 
to be put up to connect alarms with fire brigade stations, but 
ultimately, no doubt, they would be used for telephone pur- , 
poses. He estimated that were the work to be carried out in 
the manner proposed by the Borough Council, an excess in ex- 
penditure of £220 would be incurred. Mr. Thomas Edward 
Drucke, estate agent, said that iron poles did not deteriorate 
the selling value of the property. Mr. James R. Dickson, 
Borough Engineer, Woolwich, gave evidence as to the lasting 
value of an iron pole over that of a wooden pole. He was of 
the opinion that the work, if carried out according to the Post- 
master-General's plans, would affect certain residential areas. 
Several other witnesses were heard, and the case was adjourned. 


Preferential Charging Refused in Marylebone.— Sitting in the 
King's Bench Division of the High Court on Wednesday and 
Thursday last week, Mr. Justice Phillimore and Mr. Justice Walton 
heard an appeal against the decision of Judge Selfeinthe Maryle- 
bone County Court in July last, in which certain Marylebone resi- 
dents had failed to obtain a reduction of their electric lighting 
accounts in circumstances which certainly constituted a hard- 
ship. Messrs. Pemberton & Clark, a firm of  auctioneers. 
occupied premises which were originally in the Hampstead 
electric lighting area, and in 1905 they entered into an agree- 
ment with the Hampstead Borough Council for the supply of 
electric light for a period of ten years at the rate of 4d. per 
unit. The Borough of St. Marylebone in March, 1906, advised 


‘Mr. Pemberton that, under the London Electric Lighting Areas 


Act, 1904, Messrs. Pemberton and Clark's premises had been 
transferred to the Marylebone lighting area, and they sent 
him a form to fill in whereby he would agree to pay for 
electric light at the increased rate of 8d. per unit for the first 
200 hours of maximum demand per quarter, and 14. per unit 
after. Mr. Pemberton declined to do this, and the Marylebone 
authority again wrote and asked him if it was his desire to 
be disconnected. Не replied again that he wished to be sup- 
plied according to the terms of his contract with the Hampstead 
authority. The Marylebone Borough Council continued to 
supply him, however, and sent in accounts each quarter, made 
out on their basis of charge (8d. and 1d.), and in return a 
cheque was sent by Mr. Pemberton, not for the sum claimed, but 


for the amount due on the basis of 4d. per unit. . Action was then 


taken by the Council for the recovery of the balance in the 
County Court. 'The Council had raised their meter rental, 
which was also in dispute. It was contended on behalf of the 
Marylebone Borough Council that they had simply charged 
according фо the rates obtaining throughout the borough, and 
that no preference could be made. Similar applications to 
Messrs. Pembertcn and Clark's were made by Mr. R. J. Knox. 
Messrs. Myring & Co., and Mr. Sobocuiski, all of whom were 
residents in Hampstead. After legal arguments by Mr. 
McMorran, K.C., and Mr. W. Cave on behalf of the Maryle- 
bone Borough Council, and Mr. Abinger for the consumers, 
judgment was given against the appeal, with costs. 
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INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION 


Draft Home Office Regulations 


SPECIAL general meeting of the Incorporated Municipal 
4 X Electrical Association was held on Tuesday in London to 
receive a report from the Council upon the draft regulations 
issued by the Home Office under the Factory and. Workshops 
Act, 1904, for the generation, transformation, distribution, 
and use of electrical energy. 

Mr. 5. L. Pearce (Chief Electrical Engineer to the Man- 
chester Corporation, and Senior Vice-President of the Associa- 
tion) presided in the absence of the President, Mr. Н. Talbot 
(Nottingham), through illness. Mr. Pearce said that directly 
the Home Office issued the draft regulations above referred to, 
the Association was circularised, and the replies were dealt 
with at great length by a sub-committee, with the result that 
41 formal objections had been lodged with the Home Office. 
The President (Mr. Talbot) and the honorary Secretary (Mr. 
Faraday Proctor) had had an interview with the Electrical 
Adviser to the Home Office, and although the result was satis- 
factory to a large extent, it was deemed necessary that some 
action should be taken towards being represented аб the 
inquiry which was to be held by Mr. James Swinburne in 
March. Negotiations had been carried on with the Association 
of Municipal Corporations, and the question to be decided was 
whether the Incorporated Municipal Electrical Association 
should be represented at the inquiry independently or whether it 
should join forces with the Association of Municipal Corpora- 
tions. In the first place. the following resolution. would be 
put to the meeting: ‘That the Association of Municipal 
Corporations be informed that the Incorporated Municipal 
Electrical Association is willing to take joint action with Шеп 
with regard to the employment of counsel and to tender 
expert evidence, it being understood that the objections raised 
by the Incorporated Municipal. Electrical Association  forin 


. . . E * 
part of the instructions to counsel." This resolution was pro- 


posed by Alderman Bruce (Sunderland), and seconded by 
Alderman A. Coates (Hanley), and carried. unanimously. 

Further resolutions were then put to the meeting, the Chair- 
man explaining that they were contingent upon the first one, 
and were proposed in order to leave the Council absolutely 
prepared to meet any emergency. 

(1) “That in the event of joint action by the Association of 
Municipal Corporations and the Incorporated Municipal Elec- 
trical Association not being arranged, the Incorporated Muni- 
cipal Electrical Association proceed independentlvy."' 

(2) “The President, the immediate past President, the senior 
Vice-President, the hon. Solicitor, and the hon. Secretary, form 
a sub-committee, with power to act, and to retain counsel if 
desirable.” 

Both these resolutions were carried unanimously. 

After a short discussion, it was decided that any expense 
incurred should be provided by the municipalities forming the 
Association on the basis of gross annual revenue. 


Locat GOVERNMENT Boarp Loaws. 


The meeting then discussed the question of Local Government 
Board loans in relation to the payment of wages of permanent 
employees out of capital. It will be remembered that the 
Local Government Board has recently insisted that the wages 
of permanent emplovees engaged upon capital work should be 
provided out of revenue. The Chairman said he regretted that 
since the annual meeting last year very little progress had 


been made in this matter, nor had the Council been able to . 


obtain an interview with the Local Government Board. The 
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Council, however, did not intend to relax its efforts in this 
matter. 

Mr. Farapay Proctor (Bristol) mentioned that at Bristol. 
after a good deal of agitation, they had been allowed to pay 
certain wages of permanent workmen out of capital to the 
extent of something like £4,000. 

Councillor Spencer (Halifax) said that their experience at 
Halifax had been to the contrary, although they were still 
endeavouring to get reinstated a sum of £1,019 for wages. 

A number of other speakers suggested that the members of 
Parhament for the respective boroughs should be approached 
with a view to appealing to the Board of Trade. Mr. R. Birkett 
(Southend), however, thought that harm was likely to be done 
bv worrying а Government. Department too much, for he was 
quite sure, from his experience, that the matter was not being 
put on one side by the Local Government Board. Mr. C. С. 
Atchison (Rochdale) suggested that the members of the Associa- 
tion should collect together reports of proceedings at Local 
Government Board inquiries upon this point, in order, if pos- 
sible, to provide precedents to be produced when they them- 
selves applied. for loans. Mr. Faraday Proctor (honorary 
Secretary) said he would be pleased to have such information, 
and would tabulate it for the use of the members. Mr. F. M. 
Long (Norwich) said he had found the Local Government Board 
inspectors quite rensonable in this matter when he had 
explained exactly what he did in the allocation of workmen’s 
wages. 

At the conclusion of the discussion the Chairman stated that 
the Council would corsider the various suggestions made, and 
would continue to press the matter until they had arrived at 
some satisfactory solution. 


THE SvpPPLY or Evecrricity BILL. 


A discussion then took place upon the desirability of urging 
the Board of Trade to introduce the Supply of Electricity 
Bill at as early a date as possible. The Chairman stated that 
the Council had no information to give to the meeting, as the 
Bill promised for this session had not yet been published, and 
therefore they could not discuss its provisions. Mr. А. С. 
Cramb (Croydon) spoke strongly as to the need for putting 
the law with regard to hiring out of motors and fittings, 
opening show-rooms, the stand-by clause, &c., on а more 
uniform basis. It was an expensive matter, he said, to have 
to secure these advantages by means of special Bills, and it 
was high time that such clauses were introduced into a general 
Bill, and it could very well be done in the Supply of Elec- 
tricity Bill. During the subsequent discussion mention was 
made of the circular sent out by the Hastings Corporation 
on this point, and to the reply by the Board of Trade that 
in drafting the Supply of Electricity Bill this session, a clause 
of this nature would be introduced. Mr. A. H. Shaw, of 
Ilford, aleo pointed out that the Associated Municipal Elec- 
trical Engineers (Greater London) had been informed to the 
same effect by the Board of C Subsequently Mr. Cramb 
proposed a resolution that the Council be asked to set out 
the various clauses referred to, and urge upon the Board of 
Trade that they should be included in the Supply of Electricity 
Bill to be promoted this session. At the same time Mr. Cramb 
expressed his doubts as to whether any such Bill would be 
passed. This was seconded, with the suggestion that а deputa- 
tion should wait upon the Board of Trade. The resolution was 
then carried unanimously. 


SOME LARGE -SHIPYARDS AND 


ENGINEERING WORKS 


N the discussion in Glasgow on Mr. J. F. C. Snell’s Paper 


and at our request he has sent us the actual figures in tabulated 


V] on the cost of electric power supply, Mr. J. Robertson form. They are appended below :-— 
| | | Ratio of H.P. per 
Кө ЕГУ No. of | Total Н.Р. | No. of Annual Maximum | maximum capita. |, Units рег 
x P Tuve motors. | installed. men. units. | load Н.Р. H.P. to (Total H.P.+ | capita, 
Total Н.Р. No. of men). | 
1. Shipyard ines 27. 543 400 176,051 268 0:49 1:36 4401 
2. JSipVard ue deris 43 1156 ' 1150 376,000 | 536 0:463 1:005 326-95 
3. Engine works ......... . ... 30 ` 647 730 279,439 | 234 0:36 0:386 382-8 
4. Engine and boiler works. 22 | 528 400 222,586 | 302 0:57 1:32 556°5 
і 
5, Engine works ............... | 9 | 155 | 150 | 182,977 | 134 0:86 1:03 836:5 


| 


(Engineer-in-Chief to the Greenock Municipal Electricity 
Works) referred to some figures which he had with regard to 
the demand of shipyards and engineering works in his district, 


With the exception of No. 3, where a few small steam engines 
still exist, electricity is used throughout. ‘This accounts for the 
difference noticed in Column Н.Р. per capita. 
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ELECTRICAL DRIVING OF ROLLING MILLS 


"Y^ HE paper read by Mr. С. Hooghwinkel recently before the 

Shettield Society of Engineers апа Metallurgists on the 
driving of modern rolling mills was almost entirely devoted 
to electrical methods, although а few notes were given of 
direct driving by steam and gas engines for three high mills 
and reversing mills of the heaviest type, but it was remarked 
that all the smaller mills, such as small finishing mills and 
continucus rod-mills, could be better and more cheaply driven 
bv electric motors, in most cases without an additional equaliser 
get, such as in the Ilgner, Westinghouse, or other systems. 

The advantages and disadvantages which may be urged for 
and against electric driving for rolling mills were tabulated 
bv the author as follows :— 

"Adeanfaqes.—(1) Constant and regular torque; (2) more 
reliable, less breakages of couplings, pinions, &c.; (3) less 
room. on account of absence of boilers, pipes, &c.; (4) easy 
adaption to mill; (5) easy and simple handling; (6) easy 
distribution by means of cables, instead of steam pipes or 
gas pipes; (7) advantages of centralising the power; (8) less 
labour; (9) lower fuel costs; (10) less oil and other stores; 
(ll) use of gas engines of medium size in power station; 
(12) increased output due to higher speeds. Disadrantages.— 
(1) Less etticient, and wasteful speed regulation; (2) influence 
of the variations of the required power on generating station; 
(31 electric motors overload themselves until circuit breaks; 
(4) higher fuel costs than direct gas-engine drive; (5) high 
capital outlay. 

A further advantage is the power control and checking, which 
is easily effected by means of the usual electrical instruments 
at any monient. 

In dealing with the question of the power station, the author 
said that the power station supplying the mills might be gas 
or steam driven, and in the latter case coal or gas-fired boilers 
might be used; or the supply might be derived from a public 
supply station, which might be compared with the private 
station, except that it would have a better daily load factor, 
due to the intluence of the diversity factor, and would 
generally be of somewhat larger capacity. "The heavier capital 
charges, and charges for directorate, management, cables, &c., 
would, however, in his opinion be found to completely out- 
balance any advantages which might result from the better 
load factor and larger capacity. 

Both with steam turbines and large gas engines, he con- 
tinued, the economy does not increase proportionally after a 
certain output per unit is reached. The writer would put this 
economical limit at 2.000 kw. for steam turbines and 1.200 kw. 
for gas-engine sets. In both cases the price per unit will not 
be materially different, although in this country, as well as in 
Germany, the price per unit delivered to the mains is higher 
with the lage. power company than with large private power 
stations at collieries and steel works, and it is the writer's 
opinion that. as time goes on and the loads increase, the power 


companies will not be able to catch up with the private power 


plants at the works referred to. 

On a recent tour in Germany the writer found that two large 
Westphalian power companies charged over 14. per unit to the 
collieries in their district. Several large colliery power stations 
in Germany, and a few in this country (Powell Duffryn Com- 


рапух) produce their own power at from 0°3d. to 0°4d. per unit, 


including capital charges. As to the power stations using 
waste gases from blast furnaces, the first cost of the power 
station 1s at least 60 per cent. more. The cost of production, 
however, though lower than with coal-fired stations, is not as 
low as is generally put forward, on account of higher capital 
charges and special maintenance due to periodical cleaning, 
&c. 

In some of the large South German gas-driven power stations 
the generating costs per unit are stated to be 025d. This 
figure may be taken as being perfectly well attainable. Much 
depends. of course, on the price of coal and the value placed 
on the waste gases. With coal at 6s. per ton, the writer has 
obtained O'3d. per unit at a large colliery power station with 
a 40 per cent. load factor. Coal at steel works costs much 
more at the present time, and in view of the rising prices it 
i3 better to calculate with coal at 12s. per ton, and place a 
value of 44. per 1.000 cubic feet on the gases. This latter 
price is low, and only represents the price of cleaning, water. 
éc.. and the capital charges оп the cleaning plant, pipes, and 
cowling plant. The capital charges, however, are responsible 
for the second heaviest item in the generating costs, and in 
many cases it will be found to be nearly as economical to 


have а steam-driven power station with boilers fired with the 
waste gases, although the etticiency of the gas engine is over 
three times as great. With coal at a reasonable figure, а 
steam station of the outputs met with in large steel works is 
not so much less economical than a gas-engine station due to 
the smaller capital charges. 

Some detailed estimates of the power cost for steam and 
gas-power stations were then entered into, from which it was 
contended that for medium size steel works power сап be 
obtained at from 0°35d. as a maximum to 07124. as a minimum 
per unit, with 0:24. as a fair average. 

Mr. Hooghwinkel then passed on to a short description of 
various methods of electric driving. In the first installations 
with which the writer was connected, such as the Peine Steel 
Works, at Hanover, compound wound continuous current 
motors were used on account of speed variation and starting 
torque. ‘The intermediate mills were driven by means of ropes 
or belts, and the motors, as a rule, were direct-coupled to the 
finishing mill, which requires most power. A high speed 
(300-400 r.p.m.), and therefore cheap. motor could be used, 
having a heavy tlywheel pulley. Rolling mill motors, how- 
ever, require a double speed regulation. Firstly, various 
standard speeds for rolling various materials; and secondly, 
a drop in speed is required in order to make the flywheel do 
its duty and give up stored energy with increasing load on 
the motor. The first condition is met by a shunt motor, but 
with this class of motor the maximum drop in speed is only 
2 to 3 per cent., quite insuflicient to induce the tlvwheel masses 
to give up their stored energy. А series winding is therefore 
added to produce this effect. Continuous current motors are 
still considered to have some advantages over three-phase ` 
motors, especially in connection with the auxiliary plant, such 
as cranes, rolls, &c. In later installations, however, especially 
in works where a large central station with power transmission 
existed, three-phase motors are being more extensively used 
because of their simpler and more compact construction. The 
speed variation for both purposes, which in this case is obtained 
by means of a resistance in the rotor circuit, however, causes 
losses proportional to the percentage of the speed variation. 
But it is also possible to vary the speed without losses by 
changing the pole connections. А third method is by the use 
of two motors each for a standard speed, assuring high 
etticiency for each speed. This latter method has been adopted 
at one of the new roughing mills at the Hildegarde Works, 
which are rope-driven from one end. 

To direct-coupled motors for heavy bar or plate mills, 
separate fly wheels are added by means of flexible couplings. 
The dimensions of these tlywheels depend on the number of 
passes at the same time, and the duration of each pass. Heavy 
flywheels will therefore be found on mills where the material 
passes but once, or with short passes. In order to obtain 
efficient flywheel masses, mills of this kind, ¢.¢., plate mills 
requiring 1,000 h.p. normal, are driven by high-speed motors 
(200 r.p.m.) and rope-driven, the motor being coupled to a solid 
cast-steel flywheel, allowing peripheral speeds of 150 feet per 
second. <A considerable number of mills have been equipped on 
this principle, and have been very satisfactory, both from the 
point of view of power consumption and equalising in the 
central station. If further equalising is required, t.e., when 
rolling mills are on a power company circuit, the by now well- 
known Ilgner flywhee: sets have to be added. This is, how- 
ever, a costly addition, and, moreover, precludes the use of 
three-phase rolling-mill motors. Lately, however, the writer 
has been interested in a modified system of this kind, which 
allows of slightly smaller tlywheel sets, which are in parallel 
with the principal motor. This allows of the equaliser being 
uncoupled in the case of defects in this part of the plant, so 
that the three-phase high-tension mill motor can be run directly 
from the mains. Ап electrical winding engine on this principle 
is being erected at a South Wales colliery on the writer's 
advice, so that further particulars as to the results will shortly 
be available. Generally speaking, the writer is of opinion that 
for continuous mills no separate flywheel sets will be required. 
However, on account of the higher peripheral speeds (over 
250 ft. per second), it may in some cases be more advantageous 
to run two or more mills from one flywheel set, instead of 
installing а number of heavy flywheels (on account of lower 
speed) on each mill. An additional advantage in this case is 
the efficient speed regulation by means of variations in the 
generator field, doing away with all starting losses. 

Rolling-mill motors have to be constructed in accordance with 
the very heavy demands made upon them. They must have a 
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reasonable clearance, and, in any case, substantial bearings. 
Their maximum load is, as a rule, two or three times the 
normal rating—more often three times. Their speed variation 
is, of course, governed by the requirements of the material to 
be rolled. The heavy duty of these motors, due to their ex- 
posure to sudden jerks, was at first considered a serious bar 
to their introduction by the steel works’ managers, but it has 
been proved in actual practice that these jerks do not in- 
convenience the motor (if properly constructed and designed) 
more than the steam engine. As a matter of fact, these jerks 
do more harm to the mills themselves, and the usual safety 
device which protects the mill also protects the motor. It is, 
however, necessary to give especial attention to the insulation 
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and mechanical protection of the rotor windings, and especially 
the end connections, in the same way as is now being done 
in turbo-generator work, for these jerks are nothing more 
than speed retardations in а very short time, and the resultant 
forces act directly on the revolving windings. ‘The greater 
number of the continuous mill motors at present installed are 
of about 500 h.p. normal capacity, but some of the heavier 
plate mills call for much more powerful motors—ranging in 
some cases up to 5,000 “h.p. The heavier and more modern 
mills are nearly all driven by three-phase high-tension motors. 
The two-motor equipment is advantageous when two or more 
fundamental rolling speeds are required, but the system of 
driving required in each particular case depends on so many 
additional circumstances, and each case should be considered 
on its own merits on competent electrical expert advice. 

As to the financial results of the electrical driving of con- 
tinuous rolling mills, it may be assumed that in most cases. 
with electric power at sufficiently low figures, as is now being 
obtained from large power supply companies and steel works 
power stations, including 12 per cent. for interest and deprecia- 
tion, electric driving will prove to be the cheaper. Results 
published from time to time, i.e., lately by the Dillinger Iron 
Works, in Luxemburg, have confirmed this forecast, 3ust the 
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same as electric driving for pumping, endless rope hauling, 
and other continuous and non-reversible processes prove cheaper 
if properly designed and executed. These last points have in 
many cases not been kept sutficiently in view, and the several 
failures can nearly always be traced to one of these causes. 
A great deal depends, however, on the price paid for the 
electrical power. 'The writer is of opinion, however, that re- 
versing mills will even pay better if electrically equipped 
than non-reversing mills, because the steam drive for any re- 
versing plant is much less economical. The writer has been 
closely connected with the development of the electric winding 
engine, which is more or tess on a par with the reversing mill, 
although not nearly as dithcult a problem, and holds that it 
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pays better to wind by electricity than to drive a fan if power 
costs anything like 0'25d. per unit. As, however, this ques- 
tion of costs has been most frequently attacked with reference 
to reversing. plant, the writer proposes to give a detailed 
estimate with costs in connection with the reversing rolling- 
mill drive. The best proof of the commercial success of electric 
driving of all non-reversing rolling mills is the number of 
installations. In Europe alone, the number of motors installed 
for medium and heavy mill work is 230, with a normal capacity 
of 190,090 h.p., and a maximum capacity of 410,000 h.p. Over 
60 per cent. of this number are repeat orders. 

The two principal points to consider in the design of elec- 
trical equipments for reversing mills are the quick starting and 
retardation of the rolls. In order to obtain this it is essential 
to reduce the forces due to the inertia of the revolving masses. 
In the first equipments, which are all on the direct-current 
svstem, the motor had to be divided into two or three units 
in order to obtain broader and more compact construction 
with less flywheel effect. A good steam rolling-mill engine 
can be brought up to speed in 14 to 2 seconds. "The electric 
motors at Hildegarde, although calculated to take four seconds, 
performed this duty in 24 seconds. This difference is so small 
that, even with eight reversals per minute, the time lost is 
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not considerable. At the Illinois Steel Works, where a 30 in. 
two-high mill is driven by two 2,000 h.p. motors at 0 to 150 
revs., reversing every four seconds, the average station 
load is only 30 per cent. of the maximum load of the 
mill motors. 

The llgner method of combining flywheel compensation and 
Ward Leonard control is so well known by now that it is not 
necessary to go into details. Recently the writer had the 
opportunity of applying another method on much the same 
principles, but in parallel and not in series with the main 
motors, to an electrical winding engine. The results are, how- 
ever, not yet obtainable, but the arrangement, which consists 
of a rotary convertor and separate tlywheel generator in 
parallel, present the advantage of allowing the use of three- 
phase mill motors, and the possibility of cutting out the 
equaliser set in case of break down, without stopping the mill, 
and a power factor of unity. These advantages may or may 
not counteract the disadvantages of greater power consumption 
due to starting losses, but the results from the winding plant 
will soon give the necessary data in order to come to a con- 
clusion on this point. In most cases, but by no means in all, 
the addition oí an equalising system will be required, but the 
cost of such a system will be many times repaid by the smaller 
power consumption in the power station, and the lower first 
cost of the prime movers, which need only produce the average 
load (about 25 to 30 per cent.), instead of being calculated to 
take the maximum power requirements. The ideal facility of 
contro] without loss is perhaps the most striking advantage 
of the Ilgner system. This system requires, however, direct- 
current motors, which are limited to a certain extent, owing 
to commutation difficulties, inertia of the revolving masses, 
&c. The first drawback can be overcome by the use of com- 
mutating poles and compensating coils, and the second by the 
subdivision into two or three motors. The first plant had 
three motors, but in all the later installations two motors have 
been found to be better. 'The excitation is either compound 
or shunt. The same remarks apply to the construction of the 
flywheel dynamo, which is subdivided for the same reasons. 
The broad design of the driving motors and their relatively 
small diameters brings the inertia moments down to about the 
same as that of the steel gear wheels between steam engine 
and mill. The absence of this gear is one of the advantages 
of the electric drive. In addition to what has heen said with 
reference to the non-reversible motors, extraordinary stresses 
and jerks in the direction of the shaft have to be provided 
azainst. 'The frame and bearings of such motors are there- 
fore often made of cast steel. 

In conclusion, the author gave some comparative estimates 
for a steam and electrically driven mill of large size which 
went to show that with about the same capital expenditure an 
annual saving of about £3,000 per annum could be obtained 


by the adoption of electrical methods. The table opposite gives 
details of some important rolling-mill installations. 


DISCUSSION. 


The discussion was opened by Mr. S. E. Freppen (Chief 
Electrical Engineer, Shetfield Corporation), who complimented 
the lecturer on his Paper, which was full of practical and 
common sense information. He was generally in agreement 
with what had been said, and considered the figures had been 
given in a conservative spirit. Sheffield manufacturers had 
already grasped the fact that smaller plants could be more 
cheaply driven by electro-motors. Where 500 to 800 h.p. is 
required it would pay to put down plant and have a competent 
man specially told off to look atter it, and make him respon- 
sible for the costs. Referring to driving by large gas engines, 
he was very much surprised at the amount of labour required 
to look after them in some of the Continental works, the clean- 
ing also was a laborious and costly business. Twin-engines 
should always be used, as mentioned by the author. He was 
firmly of the opinion it would be more economical to put down 
an electrical power house and have only one spare set. He 
was in agreement with the author in advising the use of poly- 
phase motors, and he did not consider high-tension motors any 
more dangerous than the ordinary transformers used in house 
lighting. — 

Mr. J. S. Peck (Westinghouse Co.) hoped the steel manu- 
facturers would take some of the truths to heart and not let 
the Germans get ahead of them. He emphasised the fact that 
by electrical driving it was possible to know exactly what 
power was required and was being taken by any particular 
class of work. In driving three high mills it is necessary to 
slow down and this can easily be done with induction motors 
by inserting resistances in the rotor circuit. 

Mr. EckKkMANN (Manchester) criticised the author's figures 
with regard to the cost of the gas for driving gas engines, 
considering it too low. He also did not consider it a fair com- 
p when burning the blast furnace gases under the 
oilers; the proper place was in the engine. Referring to the 
advantages of electric driving, he agreed that а very important 
one was being able to know exactly how much power was being 
taken for each billet, as it was then possible to calculate the 
costs very closely and quote accordingly. 

Mr. HooGHWINKEL, in replying, was sorry the discussion 
had been so meagre. He had particularly desired to read the 
Paper in the heart of the steel industry, so that the subject 
might be fully discussed by those more intimately interested. 
He prided himself with only having quoted figures which could 
be fully substantiated by actual practice. Replying to a 
remark by Mr. Fedden, the load factor in a modern steel 
works was about 40 per cent., and in a colliery with which he 
was connected it was as high as 49 per cent. The actual works 
costs in some of the German works were from 0254. to 024. 
per unit. The advantages of high-tension motors were largely 
in the superior construction of the switch gear and the smaller 
cables required. 


YORKSHIRE ELECTRIC POWER CO. 


ine report of the directors for the half-year ending Decem- 
A ber 31st, 1907, states that the company’s business shows a 
steady and progressive improvement. The profit on the revenue 
account for the half-vear amounts to £836 10s. 5d., as against 
a loss of £403 4s. 54. for the preceding half-year. After pay- 
ment of mortgage interest, the net revenue account shows a 
loss on the half-year of £139 2s. lld., as against a loss of 
£1,211 3s. 94. for the half-year ending June 50th, 1907. The 
loss made in the half-year occurred during the earlier part of 
that period ; during the last three months the receipts have not 
only met all current expenses, but have been more than sufh- 
cient to cover mortgage interest in addition. The demand for 
energy from the company's mains is steadily increasing, and 
the directors anticipate with confidence profitable and continuous 
pons of the company's business for the year 1908. Up to 

ecember 315% last, agreements had been entered into with con- 
sumers for a total of 5,548 kw., being an increase of 2.426 kw. 
during the six months, which is a considerably larger increase 
than in any previous half-year. Amongst these new agreements 
15 one with the ‘ British Carbide Faciories, Ltd.," who have 
leased for a number of years a portion of the company's land in 
close proximity to the generating station, and are now erecting 
buldings thereon in which calcium carbide will be manufac- 
tured on a large scale for the first time in Great Britain. They 
have contracted to take their supply of current from the com- 
pany, and will be important consumers. А sunnly of energy is 
now being given to ‘ Electrical Distribution of Yorkshire, Ltd.,” 
in Farsley, Gomersal, Horsforth, and Liversedge, and a supply 
will also be given to the company in Calverley at an early date. 
During the half-year the Ravensthorpe Urban District Council 
have commenced to take a bulk supply of energy. The agree- 
ment with that Council, as in the case of the agreements with 
the Pudsey Corporation and the Mirfield Urban District 


Council, provides that the company may give a supply for 
pewer purposes direct to large power users. Terms have been 
arranged with the Brighouse Corporation by which they will 
close down their present generating station and will take their 
energy for tramway, power, and lighting services direct from 
this company. Аз the company has now reached the position 
of meeting expenditure out of revenue, the directors suggest 
that in future the general custom of electrical and industrial 
companies shall be followed and the report and statement of 
accounts issued to the shareholders yearly instead of half- 
yearly as hitherto. А resolution to this effect will be submitted 
for the consideration of shareholders at the meeting on the 18th 
“inst. 

The revenue account shows that generation and distribution 
expenses amount to £5,190 lls. 2d., made up as follows :— 
Coal and coal handling, £1,740 15s. 10d.; oil, water, and engine- 
room stores, £55 3s.; proportion of salaries of engineers and 
officers, shift wages, &c., £1,075 Os. 2d.; maintenance and re- 
pairs, cost of work done for consumers, and sundry expenses, 
52.521 12s. 2d.; managements and general expenses amount to 
£1.266 lls. 10d., the items being rents and wayleaves, 
£36 13s. 9d.; rates and taxes, £55 15s. 14.; directors’ fees 
(travelling expenses), £15 9s.; salaries and managing engineer, 
secretary, clerks, canvassers, &c., £629 12s. 10d.; stationery, 
printing, and advertising, £128 1s. 9d.: telephones, postages, 
and general establishment expenses, £181 2s. 4d.; auditors of 
company, £10 10s.; law expenses, £160 9s. 10d.; insurances, 
£48 17s. 3d. Тһе total expenditure is therefore £6.457 3s. The 
receipts amount to 27.293 15s. 5d., viz. :—Sale of energy, 
£4,836 105. "7d.: rentals of meters and other apparatus, 
£43 6s. 6d.; work done for consumers, £2,331 14s. 3d.; trans- 
fer fees, 15s. ; sundry receipts, £81 7s. 1d., leaving a balance to 
b^ carried to net revenue account of £836 10s. 5d. The interest 
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on mortgage amounts to £973 13s. 4d., making the loss already 
referred to of £139 2s. 11d. 

The total capital expenditure during the half-year was 
£3,746 2s. 6d., as follows :—Buildings, £47 7s. 2d.; machinery, 
£126 6s.; mains, £1,331 19s. 9d.; transformers and motors, and 
meters and installations on consumers’ premises, £2,203 19s. 1d. ; 
electrical instruments, £11 18s. 5d.; furniture, fixtures, utensils, 
&c., £214 12s. ld. The total expenditure to December 515, 
1907, is :—Land, £6,773 16s. Od.; buildings, £21,296 9s. 14.; 
machinery, £71.413 13s. 7d.; mains, £90,999 Os. 4d.; trans. 
formers and motors, and meters and installations on consumers' 


NEW POWER STATION 


DESCKIPTION of a new steam-driven generating station 
A under construction at Salt Lake City, Utah, U.S.A., which 
will form an auxiliary to a group of four water power stations, 15 
given in the Western Electrician (Chicago). The plant is de- 
signed for a capacity of 6,000 kilowatts in six units—four of 
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premises, £18,014 18s. 7d.; electrical instruments, £8,165 8s. 
lld.; furniture, fixtures, utensils, &c., £1,527; making a total 
of £217,987 6s. 6d. To this is added the sum of £67,522 4s. ld., 
costs of promoting special Act and formation and preliminary 
expenses incurred by the Yorkshire Electric Power Syndicate, 
Ltd., and allotment of 2,000 fully paid shares in considera- 
tion of services rendered as рег agreement, making a 
total of £285,509 10s. 7d. The total capital issued to date 
is £298,750. consisting of 25,875 ordinary £10 shares and 
£40.000 mortgage, leaving a balance of capital account of 
£15,240 9s. 5d. 


AT SALT LAKE CITY 


Space is left in rear of boilers for economisers, to be installed 
later. The boilers are designed for a working pressure of 175 
pounds. On account of the company doing a public-heating 
business, the ratio of boiler horse-power per kilowatt is some- 
what large, and also allows for the absence of superheating 
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Fic. 1.—PLAN OF THE GENERATING STATION. 


1,250 kilowatts each and two of 500 kilowatts each. A plan of 
the station is given in Fig. 1. 

The boilers are of the Wickes water-tube type, which 1s a 
somewhat unusual pattern, with long, vertical straight tubes, 
set in two rows of eight boilers each, with two boilers in a 
battery. The rated capacity per boiler is 400 horse-power. 
Each boiler is equipped with a Murphy automatic furnace, and 
each battery is driven by a separate stoker engine. Natural 
draught is obtained by two reinforced concrete stacks, 200 ft. 
high. Each stack will accommodate one row of boilers, although 
they will be cross-connected for convemience in cleaning, &c. 
Each row of boilers is being equipped with its own feed-water 
heater and pumps, and when complete the heaters and pumps 
will be cross-connected, so as to obtain greatest flexibility. 


surface. ‘The condensers are of the barometric type, and 
ordinarily supplied by steam pumps placed in the basement over 
cisterns into which are connected artesian wells. | 

A section showing the arrangement of the boiler is given in 
Гір. 2. 

The present installation in the turbine room consists of a pair 
of 500-kilowatt, two-stage Curtis turbines, equipped with one 
motor-driven exciter and one turbo-exciter. One or two of the 
laiger generators will follow immediately. For the direct-current 
power load a rotary converter will be installed, which, with 
compensator, will supply the 440-220 direct current. The 
gererators are wound for 2,300 volts, three-phase, 60 cycles, and 
will run at a speed of 1,800 revolutions per minute. 

The turbines are specially designed to operate in connection 
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with central-station heating, and will furnish exhaust steam at 
the required pressure from the first stage. The second stage is 
regularly equipped with condensers. The pressure from first 
stage leading to heating mains wil! be controlled with a special 
automatic reducing valve. ‘The second stages of the 500-kilowatt 
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together with the panels for receiving the current from the 
hydr»-electric plants. 

After leaving the switchboard, the feeder wires lead directly 
to a tunnel for general distribution, and the lines leading to 
bigh-tension apparatus lead directly through fireproof wall into 
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Fic. 2.—Srction ОЕ GENERATING STATION SHOWING VERTICAL WATER-TUBE BOILERS. 


turbines will be connected to a twin condenser of the Barag- 
wanath manufacture. The first stages are connected into a 
соттоп exhaust header, so arranged that the feed-water heater 
will float with the heating mains, and into this same header all 
the auxiliaries will discharge their exhaust. A combination 
back-pressure and relief valve is provided, both in first and 
second-stage exhaust lines. 

The main switchboard, situated on the turbine-room floor, will 
consist of the regular generator, exciter, and feeder panels, 


special compartments. 'These compartments will contain seven 
1,000-kilowatt, 33,000-voit transformers, the necessary oil 
switches for both the high and low sides of transformers, 
lightning arresters, disconnecting switches, coils, and a complete 
bus-bar arrangement for either one or two three-phase, 53,000- 
volt incoming circuits on either one or both banks of trans- 
fcrmers. One spare transformer will be in readiness to throw 
into the circuit at any time without undue interruption in 
service. 


THE NEW PATENT LAW 


R. J. W. GORDON read a Paper on the new Patents and 
M Designs Act before the Royal Society of Arts last week. 
He expressed the opinion that the language of the clause in the 
Act enabling procedure to be instituted for the revocation of a 
patent if it was not worked in this country was ambiguous if 
taken by itself. Thus he gives as an example the patent 
originally granted for the telephone and phonograph: ''In these 
days the two instruments would probably be held to be different 
inventions, but when both were new the telephone, naturally 
enough, was regarded as a phonograph worked by electricity, 
and the phonograph as a mechanical telephone. Both instru- 
ments were comprised in one patent grant, but they gave rise 
to totally distinct manufactures. Would the fact that the one 
instrument might be mainly manufactured within the realm in 
such a case be held sufficient compliance with the Act, even 
although the other—the really important manufacture, suppose— 
was carried on exclusively abroad? If not, must the.rule be 
applied distributively to all the separate claims made under a 
atent, and the patentee called on to show that his invention, 
in every separate application of it, is carried on mainly within 
the realm? ” | 
"It is very difficult to see," the author continued, ‘‘if the 
language of the Act alone be considered, how this question 
should be decided. But when we know that the demand for 
legislation in obedience to which this Act was passed was a 
demand that every patentee should be required, subject to 
certain allowances, to perform the duty of introducing his 
tented improvement into the manufactures of this country, it 
nah easy to decide between the two views. The real 
question, then, is not whether the major part of the work con- 
nected with the carrying out of a patented improvement has 
been done here or there, but whether the improvement itself in 
its entirety has or has not been fairly introduced into this 
country. If a patentee who by manufacture elsewhere has 
demonstrated his ability to bring his invention into use, shirks 


his responsibility so far as this country is concerned, that will 
be а good ground of revocation. While thus the principle may 
be identified with some confidence, it must be admitted that 
the Act will probably be a very difficult one to work. The 
criterion indicated—that of the preponderance of the manu- 
facture carried on abroad—is one which affords but a very 
imperfect test of the matter which is essentially in question. 
There are very many manufactures, and with the spread of 
industrial enterprise over the whole world their number is daily 
increasing, in which it is impossible for this country to have 
a main share of the industry. Let me take by way of illustra- 
tion the printing trade. That is one which is carried on by 
very elaborate mechanical appliances to the perfection of which 
a great deal of inventive industry has been recently applied 
and is being applied at the present time. Take the case of 
some valuable invention in connection with type setting or 
printing machinery. There is, of course, an enormous market 
for such an invention in this country; there is a market still 
larger in America; there is, it may be, a market larger yet on 
the Continent of Europe. Now, if the supposed invention is 
of sufficient importance and sufficient merit to make its way in 
all these different countries, it is not to be supposed that it 
could be mainly carried on within the United Kingdom. No 
patentee could be expected to bring about such a result as 
that."' 

No review of the New Patent Act would be complete without 
a reference to the question of compulsory licences, aithoust:, as is 
pointed out in the Paper, they were recognised in the Act of 
1902, and the present Act only facilitates procedure in obtaining 
them. ‘‘The only tribunal," the author said, ‘‘which is 
favourably circumstanced for deciding upon the question of 
granting a compulsory licence in the High Court. The question 
of a compulsory licence invariablv arises in connection with the 
question of the infringement of some specific patent. Now, as 
a rule, the manufacturer or dealer. as the case may be, proceeds 
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about his ordinary business in happy ignorance of the patent 
rights of other people. The small manufacturer cannot afford 
to spend the time necessary to make himself personally ac- 
quainted with the Patent Office file, nor can fic afford the 
expense of keeping an expert staff at work upon the file for his 
intormation. He must, therefore, take his chance in patent 
cases, and he does. Every now and again it happens that he 
gets a threat of proceedings, and is warned to desist from some 
manufacture in which he is actually engaged. It is then that 
the question of compulsory licence arises in an acute form. It 
may very well happen that the manufacture which is the object 
of attack, is the resuit entirely of his own industry and in- 
vention. The effect which our law gives to patent rights, 
enables а patentee, in many cases, to exercise control over not 
only the industry which he may himself have created, but also, 
by means of what is known as a master patent, to enjoy rights 
in the tributary inventions and manufactures of other people. 
In the aggregate these tributarv inventions, sometimes improve- 
ments upon а patented invention, sometimes themselves wholly 
independent inventions, form a very important branch of our 
manufacturing industry."' 

The author does not expect, however, that the chief effect of 
the provision relating to compulsory licences will be made mani- 
fest by actual htigation. The knowledge that such a remedy 
exists will incline both patentees and manufacturers to agree 
with one another, and to do by voluntary arrangement what they 
can be compelled to do by process of law. 

The author next expressed the opinion that the clauses of the 
Act designed to preveut the imposition of oppressive conditions 
in the terms of licences had been drafted with very special care, 
and set out with great fulness and exactitude the precise 
intentions of the Legislature. At the same time, he added, 
an operation, even though skilfully performed upon so delicate 
an organism as the contractual relations of tradesmen and 
manufacturers with one another, must always be attended with 
risks, and perhaps the most it was possible to say at the moment 
about this provision was that it had been very carefully 
elaborated, with the object of preventing a very formidable 
mischief, and that both its practical importance and its 
theoretical interest would make the working of the svstem an 
object, for many years to come, of lively interest to all who are 
concerned in the working of our Patent law. 

Dealing with the power to award costs, now for the first time 
conferred upon the Comptroller, Mr. Gordon pointed out that it 
was a new departure from the settled policy of former Statutes, 
and he criticises it for the following reason :—Opposition to the 
grant of a patent or amendment of a specification 1s based not 
usually on grounds of right, but on grounds of technical pro- 
priety. The patentee, for instance, who opposes a subsequent 
grant on the ground of a grant previously made to himself, does 
not by the result of his opposition, even if successful, in any 
way increase his own rights. On the other hand his action in 
a proper case does enable the Patent Office to exercise its 
powers with better discrimination than would be possible with- 
out such assistance. It is a public duty which the opponent 
fulfils, although he is usually animated in the performance of 
that duty by the expectation of securing some private advantage 
in the result. Now, it may indeed be said that it is quite right 
that a man performing a public duty should be secured against 
expense in doing so. But it is not equally easy to make out 
the proposition that the indemnity to him should be paid not 
out of public moneys but out of the private purse of the 
applicant for a patent. It is, of course, obvious that if the 
applicant is seeking some advantage to which he is not entitled, 
it would be reasonably fair that the necessary expense of re- 
stricting his claims to what is properly allowable should Le 
charged to himself, but, on the other hand, he pays a sealing 
fee which is sufficient, on an average, to defray the expense of 
all the proceedings considered necessary at the Patent Оћсе to 
secure the proper limitation of a patentee's claims. 

Consideration of this question led the author to the matter 
of the search for anticipation instituted by the Patent Ottice, 
which, he said, resulted in the cost of a British patent being 
greatly less than that of obtaining a disputed patent in any 
other considerable country in the world. Patents of addition, 
however, were criticised, and the author found it ditlicult to 
understand their purpose. 


DISCUSSION. 


The CnHaigMAN (Sir William Preece) said that the Act did 
not meet the case where an applicant for a patent was bothered 
by some vexatious claim by somebody with an imaginary antici- 
pation. There was a class of cranks, well known to patent 
agents, whose sole object appeared to be to lodge claims for 
priority on absolutely no justification whatever. They delaved 
the issue of the patent, and caused a great deal of trouble, 
as well as expense. If such people were promptly mulcted in 
costs, he thought the number of those vexatious appeals would 
be diminished. 

Mr. WarrER Е. Кер, F.I.C.. pointed out that very great 
ү had been put into the hands ot the Comptroller, and 

e hoped it would not be used in such a way as to countenance 
objections. It was well known, however, that some of the 
objections in the Patent Otlice to trade marks were absolutely 
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childish, and if that sort of thing was to happen with regard 
to patents, the sooner another Act was passed doing away with 
the control of the Comptroller the better it would be. The 
author had, to illustrate one of his points, mentioned the utilisa- 
tion of water-power for the fixation of the nitrogen of the air. 
It might interest him to know that water-power had not such а 
monopoly of the industry as had hitherto been supposed, be- 
cause а large company would shortly be at work which would 
utilise coal for the same purpose, in the confident belief that 
coal, under certain conditions, could commercially compete with 
water-power. There was one extremely important reason why 
such a patent should not be controlled by foreign countries, 
but that the working should be compulsory in this country, 
viz., that England was at the present time entirely dependent 
for its explosives on foreign countries. Not an ounce of explo- 
sives could b» made in England under thc ordinary commercial 
conditions without using nitrate of soda obtained from abroad. 

Mr. J. Е. IskriN said he was afraid he was not in harmony 
with the previous speakers as to the effect of the Act, which 
contained two important points. The first, which was the most 
important, was the forfeiture of a patent for want of working. ` 
and the second, the power of the Comptroller to refuse a patent 
altogether. A man who made an invention which was useful 
only to one manufacturer might be told if he went to the 
manufacturer, ' You have no capital to work this invention; 
why should I pay for it! In four years' time the invention 
will fall into my hands, because you cannot work it in this 
country.” Or,if the invention was useful to three or four manu- 
facturers, they could form a ring against the inventor. He 
believed that exactly the same benefits could be obtained by 
means of a system of compulsory licensing. 

Mr. Н. FrErTCHER MourroN said, like the last speaker, he 
was considerably afraid of the compulsory working proposals. 
not because he thought the patents ought not to be worked 
in this country, but because the Act abandoned the very obvious 
and proper system of compulsory licence in order to try and 
force the starting of the working of the invention simultaneously 
in all the countries of the world, which was in most cases a 
practical impossibility. The only reason which could be sum 
gested for such a procedure was that other countries were 
trying it, and that England might just as well be forward 
in the race; but it was perfectly impossibl» in practice to expect 
that a complicated invention, like the linotype machine, for 
instance, could be manufactured in thre2 or four years in a 
dozen different countries. He very much regretted that, instcad 
of trying to improve the machinery of the compulsory licence. 
it bad been pushed to the background. The same remark 
applied to the clause dealing with restrictive covenants. The 
introducer of the Bill did not seem to realise that he was 
handicapping, not so much the patentee, as the person who 
wanted to get a licence under it, by saying that no licenses 
should be granted on the terms that all the machinery was to 
be taken from one particular man. He heard the Act described 
by Sir Joseph Lawrence at the Imperial Industries' Club as a 
layman’s Act. The author and many others present remem- 
bered with gratitude other laymen’s Acts, such as the Work- 
man's Compensation Act, which had provided a very deserving 
class with their living for some years past, and he trusted the 
new Patent Act would have the same effect. 


Cellulose Acetate as Insulation for Wires.—An article bv 
Mr. R. Fleming in the (General Electric Review, abstracted 
in the Jron and Coal Trades Review, deals with the suitability 
of cellulose acetate as an insulating covering for wires. The 
new material is claimed to have a high degree of elasticity 
and high specific resistance, and it is said that very even 
coatings can be applied to fine wires. It is particularly suit- 
able for wires from No. 35 to No. 40 B & S gauge, and 
has been used with success for the windings of meter arma- 
tures. The thinness of the coatings, which for 0:003 in. 
diam. wire need not exceed 0°0C05 in., as compared with 
cotton or silk insulation, renders a much better space factor 
obtainable. Another great advantage of acetate wire is that 
it is not affected by ordinary atmospheric conditions. Complete 
drying and impregnating processes are necessary for fibrous 
insulations, if long life is to be expected of them. In the 
Lynn acetate wire-coating machines the solution automatically 
passes from the mixing reservoirs to the coating portion of the 
apparatus. Here, by a system of transfer wheels, the solution 
is applied to the revolving coating roll, which, in turn, deposits 
it on the moving wire. The quantity of solution placed on the 
wire must be adjusted to a nicety; therefore, mechanical 
scrapers are employed, which remove the excess and leave just 
the proper amount to be deposited. After receiving its coating 
of solution, the wire passes through the oven at the rate of 
several hundred feet per minute. "The volatile solvent is here 
driven off and the coating hardened, after which the process 
is repeated until numerous coatings have been applied. This 
method insures an even distribution of the film over the whole 
surface of the wire. 'To keep the fine wire moving at such a 
high rate of speed a very delicate adjustment of the moving 
parts is required, for the slightest unevenness of motion 1% 
sure to break the wire. This is prevented by friction drives 
and friction tension devices, which insure a uniform motion. 
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WATER-POWER STATIONS OF THE SOUTHERN POWER CO. OF 
AMERICA 


N a short note in ELECTRICAL ENGINEERING, January 2nd, 

page 24, entitled “Power Developments in South Carolina," we 
referred to the large water power scheme of the Southern Power 
Company being pushed forward in that district, partly to cope 
with the growing demand for electrical energy for textile factory 
driving in what is known as the Piedmont region. Some further 
particulars of the ccmpanies undertaking are given in the 
Electrical World. (New York). Electrical energy is now dis- 
tributed to Charlotte, N*C., the company's headquarters, from 
the Catawba River, eighteen miles away, for operating street 
railways and for feeding lamp and motor circuits. Other towns 
in the vicinity where energy from the same source is available 
are Concord, Rock Hill. Kanapolis, and Statesville. The company 
charges $20 per horse-power per year for energy used 11 hours a 
dav six days a week. Steam power, under most favourable 
conditions, 18 stated to cost about twice as much. 

The Southern Power Company already has in operation two 
large electric plants, one called “Catawba” is rated at 10,000 
horse-power, and the other, known as the Great Falls Plant, 
has a rated output of 40,000 horse-power. The company is now 
carrving out plans for the development of 200,000 horse-power. 
It controls nine separate sites in the Piedmont section, where 
rapids occur between the head waters and the lowlands over a 
distance of 110 miles in all, and with an aggregate fall of 
nearly 1.C00 ft. A new plant, rated at 40,C00 horse-power, is 
building at Rocky Creek, and another rated at 24,000 horse- 
power, is building at Ninety-Nine Island, near Spartanburg. 
"imilar developments are planned at other points in the river. 

Of the different power sites, controlled by the company, the 
one known as the “Great Falls” of the Catawba River offered 
the best opportunity for the initial development; so the work 
was begun here first. A railroad twelve miles in length was 
built to connect the Great Falls site with the railway centres of 
the State, and to furnish transportation facilities for material of 
construction. 

Before development, the Great Falls comprised a series of falls 

and shoals having a total head of 176 ft. over a distance of 
eight miles, for the full utilisation of which three separate 
developments will be required. The middle one, with a head 
of 72 ft., and receiving the run off from a drainage area of 
4,200 square miles, is known as the Great Falls Station, and 
has just been placed in service. It is located on one side of 
an island. known as Mountain Island. <A low spillway dam was 
erected across the river at the head of the island to deflect the 
entire volume of the river into the western channel. Across the 
western channel near the foot of the island is built a 30-ft. 
spillway dam, this dam deflecting the water into an almost 
natural canal which carries it about 14 miles, at which point is 
located an enormous retaining wall across the natural valley. 
Built into this retaining wall are eight 5,200-h.p. hydraulic 
turbines of the twin horizontal type, enclosed in steel cases 
15 ft. in diameter bv 19 ft. long. Steel feeder pipes of 7-16 in. 
plate are encased in the retaining wall, these feeder pipes being 
elliptical in form at the intake; dimensions, 16 ft. x 18 ft., 
gradually narrowing. down to 15 ft. in diameter where the 
feeder enters the wheel case. The draft tubes are also built of 
7-16-1n. sheet steel, and are 11 ft. in diameter at the wheel 
case, gradually increasing to the point of discharge, where they 
are elliptical in shape, 11 ft. x 18 ft. А special feature in this 
construction is a tunnel extending the entire length of the power 
house through the retaining wall and behind the turbine cases. 
Ву this method of construction the usual outboard water bearing 
is replaced by an oil bearing, which may he easily got at 
and inspected. This tunnel also makes it much easier to get 
at any part of the wheels when necessary. Both bearings are 
rigidly connected to the head, the outer bearing being designed 
to take up the end thrust of the wheels. The gates are of the 
swivel type. and so designed as to give the maximum efficiency 
at approximately three-quarter gate, which represents full load 
on the generators. 

The two turbines for operating the exciters are similar in 
construction, and are rated at 700 horse-power at 450 r.p.m. 
under a working head of 72 ft. At the intake the feeders for 
the exciter turbines are 6 ft. x 9 ft., gradually tapering to 
6 ft. in diameter at the wheel case. All feeder pipes are 
equipped with manholes and vent pipes. The draft tubes are 
5 ft. 6 in. in diameter at the case, tlaring out to 10 ft. in 
width at the discharge end. 

The 5.200-h.p. turbines are direct connected to 3,0C0-kw., 
60-cycle, three-phase, 2,300-volt generators and the two exciter 
turbines to 400-kw., 240-volt direct-current generators. 


The switchboard is mounted on a gallery which stands about 
6 ft. above the main station floor, thus giving ample space below 
for all cables, which are placed in racks on either side, the 
direct-current cables being on one side and the alternating-current 
cables on the opposit2 side. Behind the switchboard is the 
transformer house in which are placed four banks of trans- 
formers, each bank consisting of three 2,000-kw. oil-insulated, 
water-cooled transformers, which step up the potential to 44,000 
volts. The transformer casings are designed to withstand a pres- 
sure of 150 1b. per square inch, and are equipped with relief valves 
connected to a vent discharging outside of the building. The 
transformers are mounted on flanged wheels, and stand in their 
respective compartments on rails supported on concrete pedestals. 
A pipe system through which carbon dioxide may be admitted 
in case of fire connects all the tanks. The gas generator and 
pressure tank are placed in the basement, and in addition to 
the transformer connections a pipe extends to the second storey 
во that апу apparatus on this floor may also be deluged in 
carbonic acid gas in case of necessity. The oil for the trans- 
formers may be supplied by gravity feed or by a pressure feed 
from a tank outside. Ву reversing the direction of rotation of 
the pump the oil may be withdrawn from the transformers and, 
after passing through a filter, returned to the storage tank. 
Connections are also provided for discharging the oil into the 
tail race. Ал electrically-driven triplex pump supplies oil to 
the high-tension apparatus on the second floor of the transformer 
house through two pipe leads terminating in hose bibs in floor 
boxes. 

Each generator is controlled through an instrument post and 
switch pedestal. Each post 18 equipped with an ammeter, volt- 
meter, wattmeter, and field ammeter, and in addition there are 
two synchronisers, two frequency indicators, and four bus-bar 
voltmeters distributed among the several posts. Each control 
pedestal is equipped with a remote-control switch for operating 
an oil circuit-breaker, one field switch, a rheostat hand wheel, 
an eight-point voltmeter receptacle, a meter shunt, and a lamp 
reflector. 

The main switchboard contains two transformer panels, two 
double-circuit feeder panels, one station panel, and two blank 
panels. Concrete slabs are used in the low-tension bus-bar and 
oil switch structure, the cells in the sub-structure containing 
the oil switches and the busbars being housed in compartments 
above these. The bus-bars are cut into two sections by an oil 
circuit-breaker; und each section may be further divided by 
means of selector switches. 

The high-tension transformer leads are taken through wells 
in the floor of the second storey, and connect through oil 
switches to the high-tension busses or feed direct to the line. 
The current for cperating the high-tension circuit-breakers is 
obtained from oil-insulated series transformers. Oil-insulated 
choke coils are placed between the transformers and the oil 
switches to relieve the former of the strains due to surges in 
the line. Lightning arresters of the single-pole, low-equivalent 
type are installed. 

Four sets of outgoing lines are used for distributing the 
energy, a double steel tower being used for supporting this 
line. 

Besides the Great Falls station, the Southern Power Company 
has ordered six 5.200-h.p. and one 700-h.p. twin horizontal 
turbines, which will be exact duplicates of the Great Falls 
turbines for the new Ninety-Nine Island station. "This station 
will be located on the Broad River nine miles above Blacksburg, 
S.C. Work is now being pushed on this development, and 
everything will be rushed as rapidly as possible to completion. 
The other developments will be taken up in order and completed 
as rapidly as possible. It is stated that when all of the develop- 
ments of this company are completed they will have carried out 
not only the largest power scheme in the Southern States, but 
one of the largest in the world. 


Electric Heater.—A new form of water-heater is described 
in the Electrical World (New York). The water circulates 
between two cylindrical carbon electrodes, the gap between 
which is from 1-8 in. to 3-32 in. The electrical energy is thus 
converted into heat energy directly in the water, and radiation 
and conduction losses are reduced to a minimum. When applied 
to a bath or wash-basin, the handle which turns off the water 
also opens the circuit. This form of heater has been success- 
fully used in conjunction with hot-water radiators for heating 
a The heater is made in various sizes, the largest 
eing for 20 amperes at 220 volts, and the smallest for 4 
amperes at 110 volts. 
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ELECTRICAL EQUIPMENT OF THE STUYVESANT 
THEATRE, NEW YORK 


NE of the most complete electrical equipments ever built 

for a modern playhouse has been installed in the Stuyvesant 
Theatre, New York. The interior illumination has been carried 
out in accordance with suggestions from Mr. Belasco, and is 
described in the Electrical World (New York) as restful and 
pleasing. 

The stage is equipped with 84 arc and incandescent pockets, 
each of which is rated at 50 amperes. The pockets are placed 
in the stage Поог, and in the floor of the spot-light gallery, 
erected for this particular purpose. 

The entire lighting is controlled from a special stage switch- 
board, arranged so that all the switches can be controlled in- 
dividually, collectively, or in any desired combination at will. 
The board is of slate, with the various operating levers, gang 
shafts, and sectional shafts mounted thereon. It is supported 
on a heavy, angle-iron frame about 2 ft. from the proscenium 
wall on the lighting bridge. The switchboard platform consists 
of a large slab of white marble, and is 12 ft. from the floor. 

The dimmer handles and shafts are mounted directly above 
the board and can be manipulated similar to the switchboard 
section. The dimmers аге of the Ward Leonard type, mounted 
above the stage switchboard, and are operated by means of steel 
rod drives. 

A large distribution box is installed directly underneath the 
marble switchboard floor. It is divided into sections and 
provided with doors for the purpose of easily getting at the 
wiring. The wires in this box are tagged and numbered for 
convenience in making repairs quickly. ‘lhe centre of distri- 
bution for the auditorium and stage lamps is under this box, 
so that should a fuse in any section or circuit blow, another 
can be easily inserted. 

The stage arc lamp pockets are of the most recent type. A 
three-wire circuit is run to the main centre of distribution from 
each pocket and this circuit. is protected by a 50-ampere fuse. 
The incandescent lamp pockets are similar in construction and 
wiring and are arranged with dimmers on each outside wire, so 
that one half of the section may be separately dimmed from 
the other half. 

The lighting bridge is a special novelty, and on each side of 
the stage there are mounted eight 50-ampere arc lamp pockets, 
making a total of 16 for both sides, for the purpose of con- 
centrating a powerful illumination upon the stage. 

There are five borders, each consisting of 72 white, 60 red, 
60 blue, and 65 amber incandescent lamps, all of 32 candle- 
power. There is also a large panorama border of 220 32-c.p. 
lamps, arranged in a semicircle. The border lamps are fed 
from a 48-strand flexible border cable carried in conduit from 
the main centre of distribution to the gridiron, whence the wires 
drop directly over each border, terminating in a splicing and 
pull box. Near the end of the pull box, each border cable is 
securely fastened on the steel border cable by means of a 24-in. 
split wire grip laced in the centre so that it is impossible to 
pull the cable away from the splicing box. Specially designed 
sheave wheels are also provided for the purpose of having the 
slack constantly taken up, so that the raising and lowering of 
the cable will not in any way interfere with the scenery. ‘his 
also guards the cable against mechanical injury. The borders 
are suspended from four large strain bolt insulators, secured 
to steel cables running up to the gridiron, so that they are 
perfectly insulated. 

The double border strips have wires with slow-burning insula- 
tion. The wiring is so arranged that each border is divided in 
two sections. Consequently one half can be operated from 
the stage switchboard separately from the other half, in order 
to get the lighting effect desired. 

The footlights are made up of four rows of coloured lamps, 
the number of which is approximately the same as in each 
border. Instead of the usual galvanised metal gutter, the lamps 
are wired in conduit with iron boxes, and so arranged that each 
circuit runs down to the apron of the wiring gutter which is 
about 52 ft. long, and is arranged with sliding covers for the 
purpose of getting at the different circuits, so that should a 
wire break through accident, or a short circuit be caused by 
mechanical injury, repairs can be made in a very short time. 
All circuits from this wiring gutter built in the apron of the 
stage terminate in the centre of distribution. and the main 
leads run to the main switchboard throuch dimmers, and are 
controlled in sections or all together. To the left of the board 
there is a five-compartment signal cabinet and the wiring is 
arranged во that when a push button is pressed underneath 
each lamp compartment, a lamp will flash at a distant point, and 
at the same time will indicate on the signal cabinet that the 
signal has been received, at the stage, each fly gallery, rigging 
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loft, on the opposite side of the stage, or in the musicians’ pit, 
as the case might be. 

In addition there are speaking tubes and buzzers running 
to each of the above-mentioned points, should the signal cabinet 
fail to work. There are also mounted on the signal cabinet 24 
buzzers for signals to the occupants of the dressing-rooms, and 
six chimebells distributed throughout the auditorium, lobby, 
&c., for the purpose of notifying persons there that the curtain 
is about to rise. The bell and telephone system is supplied by 
a motor-generator situated in the chief electrician's room, where 
the main meter and distribution board is also placed. ‘Ihe 
latter is a large marbleised slab switchboard with angle-iron 
frame and enclosed with steel sides and doors, and with a rolling 
shutter in front. There are five meters, eight motor-switches, 
and nine three-pole lighting switches mounted thereon. There 
are two 1,500-ampere main feeder switches, for the control of 
the entire circuits throughout the building, each of which is 
connected to a separate service from the illuminating company's 
mains. The 1.500,000-circ. mil feeder leading to the theatre 
board runs in iron conduit underneath the auditorium floor to 
the main centre of distribution. behind the stage, where it 
connects with two sets of bus-bars. The “front-of-house " 
board controls 38 circuits for all exit, stairs, lobby, and front- 
of-house lighting, and this panel is supplied by a separate con- 
nection from the Edison company's service. 

Perhaps the most novel and pleasing feature of the lighting 
scheme is found in the auditorium dome. There are approxi- 
mately 400 incandescent lamps installed behind octagon-shaped 
art glass panels in the ceiling of the auditorium, the light being 
diffused through these panels. 

The other lighting fixtures are for the main part of the con- 
cealed type, and in no case are the lamps visible in the aud- 
torium. There are eight special column caps of glass in the 
auditorium of antique design, which have 36 52-с.р. lamps 
concealed in each. All balcony and box lamps are concealed 
in bowlshaped fixtures of glassware of novel design. 

The theatre is also equipped with inter-communicating tele- 
phones wired in iron conduit, with 34-strand special telphone 
cable. 

In the basement of the theatre is installed a triplex, direct- 
connected, 25-h.p. fire pump, and a switchboard is installed 
for the automatic control of the motor. The motor is also pro- 
vided with a hand starter, speed regulator. and a pressure 
regulator which starts the motor as soon as the pressure is 
below the requirements of the fire department: besides this 
there is a fire alarm system directly connected to the city 
fire-engine honse. 

For the heating and ventilating system there are installed an 
84-in. blower which forces the hot or cold air to the auditorium, 
and a large exhaust fan in the dome of the auditorium, for 
the purpose of ventilating the entire house. The fans are 
direct-connected to motors of the enclosed type. In the centre 
of the stage is a large electric elevator for lowering all nro- 
perties to the basement and sub-basement for storage. ‘The 
elevator is equipped with controlling devices, and is provided 
with a mechanical safety clutch. The total travel is 32 feet. 


Government Control of Niagara Electric Power.—It is stated 
that Mr. Steele, President of the Toronto Chamber of Com- 
merce, has agreed to start a movement having for its object 
the Government ownership of the electric power plant at 
Niagara. It is claimed that the Falls would be safeguarded 
by such an arrangement, and that a better management of 
the plant in the public irterests would also result. 


The Indian Electricity Act.— We understand from an Indian 
correspondent that, owing to difficulties having arisen regarding 
the grant of powers to certain companies wishing to supply 
energy in bulk in India, a committee was formed in 1907 to 
make suggestions for the necessary amendment of the Indian 
Electricity Act, 1903. The committee found that in various 
other points the Act had either shown itself to be defective or 
would in course of time do so, and suggested a number of other 
amendments; and they also suggested that in place of the Act 
being administered by the local governments of the various 
provinces and administrations—over a dozen—it should, for the 
present, be entirely administered by the Governor-General in 
Council. Under the existing Act anomalies occur owing to a 
reservation regarding places in military occupation, which can 
only be licensed by the Government of India, whereas such 
areas may, and often do. exist in the middle of a town where a 
licence has been granted by a Local Government. Confusion is 
bound to occur in cases like this, and those who put money into 
the undertakings are apt to become alarmed. The various pro- 
posals of the Committee of Amendment have been submitted to 
Local Governments and Chambers of Commerce, and, so far as 
information is available in the Press, have met with very general 
acceptance. 
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THE BERRY SERIES TRANSFORMER SWITCH FOR SAVING LIGHT 
LOAD LOSSES 


NUMBER of attempts have been made from 

time to time to improve the overall efficiency of 
alternating-current distribution systems with trans- 
former sub-stations, owing to the heavy "'' light- 
load `` losses entailed by the all-day use of transformers 
of sufficient size to deal with the maximum or ‘реак ' 
load, especially in the case of a purely lighting load. 
A method which has obviated some of the difficulties 
met with in earlier attempts, and has met with a good 
deal of success in this direction, is the '' series system ' 
designed by Mr. A. Е. Berry. Although primarily de- 
vised with the object of minimising light- load losses, 
the use of the apparatus introduces, as we shall все 
hereafter, other advantages in the directions of im- 
proved voltage regulation, and the possibility of em- 
ploying transformers of not only better design, but even 
smaller size for the same work than would be other- 
wise required. The conditions under which the trans- 
formers work are also more conducive to their long 


life. 


Briefly, the general principle of the system is the 
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capacity of the small transformer is insufficient, the 
relay solenoid, A, which, for convenience, is shown in 
two places in the diagram, in order to indicate its posi- 
tion both electrically in the primary circuit, and 
mechanically in the control apparatus, comes into 
action. It draws down the lever arm and causes the 
lower carbon contact, Cə, to close. This energises the 
lower coil, Ay, of the actuating magnet, M, so that 
the movable armature is raised, and the switches, S 
and P, closed, thereby short-circuiting the primary and 
secondary of the small transformer simultaneously. 
The whole load is then taken by the large unit in the 
usual way. As will be seen, the mechanical construc- 
tion of the switch is such that, when once on, no 
further foree is required to keep it closed, so that the 
current can be cut off from the operating coil as soon 
as the switch, S, is closed. For this purpose a rocking 
lever, R, is provided, carrying a carbon contact at each 
end. When the plunger rises, the left-hand contact 
shown closed in the diagram opens and breaks the 


circuit of the lower operating coil, while the right- 
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Fic. 1.—D1aGRAM or CONNECTIONS: Berry SERIES SYSTEM FOR TwoO-WIRE SINGLE-PHASE CIRCUIT. 


provision in a sub-station of a small auxiliary trans- 
former, so arranged with its primary and secondary 
windings in series with those of main transformer 
that it takes practically the whole of the load when 
light, but is cut out by an automatie switch when the 
load rises above a certain value. The scheme in its 
simplest form is shown diagrammatically in Fig. 1. 


This represents a sub-station with а single main 
100-kw. transformer for 2,000/200 volts, and ап 
auxiliary 10-kw. transformer. А little reflection will 


enable one to see that when the two are in series 
with the switches P and n in the 
diagram—practically the whole of the voltage will be 
across the terminals of the smaller unit, owing to the 
relative impedances of the windings of the two. In 
such circumstances, therefore, the magnetisation cycles 
of the large transformer will be in that region of its 
curve below the steep part where hysteresis is prac- 
tically non-existent. "The small transformer will be 
taking such load as there is, and the magnetismeg cur- 
rent, Which the station is called upon to supply, is only 
that corresponding to the 10-kw. transformer instead 
of, as would otherwise be the case, the 100-kw. unit. 
When the load increases to an amount for which the 


hand contact switches in the circuit of the upper opera- 
ting coil, ready for use when the time comes to open 
the switches. When the load falls to a value which 
the small transformer can deal with, the relay arm rises 
and closes C, energising the upper operating coil so that 
the switches S and P are pulled off. As soon as this 
is done, current is cut off from the coil by the lever, R, 
as before. It will be seen that, as the current is not 
kept on to the operating coil more than momentarily, 
a pretty strong current can be used without appreciable 
losses, so that the forces dealt with can be large, and 
the construction of the apparatus robust. 

The representation of the control apparatus in Fig. 1 
is, of course, only diagrammatic, but the form taken by 
the different parts of controlling gear is seen in Figs. 
2, 3, and 4, which show respectively the details of a 
switeh for an ordinary two-wire system, and control 
equipments for three-phase and single-phase three-wire 
circuits. In the latest form of the standard arrange- 
ment the switch mechanism is mounted on one panel, 
and the relay and fuses for the small transformer on 
another panel, which may or may not be placed along- 
side. The three-phase gear only differs from the single- 
phase form of the apparatus in having a three-pole 
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primary switch. In the three-wire pattern the second- 
ary switch at the top is divided into two parts, but 
otherwise the arrangement is similar to the ordinary 
two-wire type. 

There are several points in design of the apparatus 
to which attention should be directed. The form of 
the heavy current secondary switch at the top is par- 
ticularly well adapted to its purpose; the fixed contact 
piece to which the cables are attached are of solid 
metal, and the moving bridge is laminated and of a 
form which makes a good wedge-like contact. It must 
be realised that this switch, although of large carrying 
capacity, is never called upon to break the circuit, so 
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Front view with case over high-tension switch removed. 


Fic. 2.—Detaits or Two-wiRE CONTROL 


that not only is there no liability to arcing or burning 
of the surfaces, but only a very small travel is required. 
The arrangement of levers, &c., by which the switch 
only moves through a small fraction of the travel of 
the plunger, and a correspondingly large force is ob- 
tained on the contacts, is clearly shown in Fig. 2, and 
is most ingenious. By means of the action of the 
levers, the switch, when on or off, is firmly locked, 
so that not only is it unnecessary, as already stated, 
to keep the current on the coils continuously, but it 
is impossible for vibration to loosen the switch. The 
pull is obtained from a pair of iron-clad magnets of 
the ** pot ’’ type, back to back, with separate coils, and 


attracting armatures at either end. In the older de- 
signs the magnet cores were solid, but a magnet with 
radial laminations, somewhat similar to those of the 
core of the Berry type of transformer, is being intro- 
duced. The construction of the high-tension switch 
and of the switch which breaks the control circuit is 
simple, as can be seen from the illustrations. 

The relay arm is provided with carbon contacts and 
an adjustable balance weight. A dash-pot is fitted, so 
that its action in causing the opening of the switch is 
not too rapid. This prevents oscillation of the load in 
the neighbourhood of the critical value, causing con- 
tinual opening and closing of the switch. The terminals 
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PANEL FOR BERRY SERIES SYSTEM. 


of the relay coil are entirely enclosed in porcelain covers. 
Above the relay are the fuses in the primary circuit 
of the small transformer. А very neat device is adopted 
to ensure the immediate transference of the load to 
the large transformer in event of a breakdown of the 
small transformer. These fuses, which are of a special 
type, are so arranged that should either of them blow, 
or even become overheated, a thin, varnished silk cord, 
hanging so that it just touches the fuse strips, will 
burn through and cause a weight to drop on the lever 
arm of the relay, so that the small transformer is imme- 
diately switched out. Very little attention is required 
in actual working beyond occasionally renewing the oil 
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in the dash-pot and inspection of the carbon contacts, 
which should be trued from time to time by drawing 
a piece of fine emery cloth between them. 

One object of the system is the reduction of the 
“а day " losses; the exact amount of saving in this 
respect, of course, depends on the ‘‘ peakiness ” of the 


Fic. 3.—THREE-PHASE CONTROL GEAR. 


load, but under such eonditicns as an ordinary lighting 
load the reduction of losses claimed is such as to in- 
crease the all day efficiency of distribution from 70 to 90 
per cent. The main transformer can be designed with 
lower copper 
cut down the iron losses. 


losses, as it is not so necessary to 
The result is that not only 
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Fic. 4.—SINGLE-PHASE THREE-WIRE CONTROL GEAR. 


at light load are the iron losses enormously reduced, 
but at heavy loads the copper losses, which in any case 
then predominate, are less serious; so that in both 
ways better overall efficiency is produced. It is also 
interesting to inquire into the effect upon the voltage 
regulation of the introduction of the system, At light 
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loads the drop will be greater than before, as only the 
small transformer i: in use, but when the large trans- 
former is switched in, less drop than before will be 
obtained on account of the lower copper losses of the 
{уре of large transformer employed, and of the fact 
that, generally speaking, it will be cooler. 

The effect upon the sub-station temperature is very 
marked. For example. in a sub-station in Hammer- 
smith the temperature on one occasion was reduced to 
68° F., when under similar circumstances before the 
series gear was introduced it had been 96° F. With 
regard to the conditions under which the transformers 
work, the fact that they are allowed to cool every day, 
and are cool when called upon to take up the load, is 
very greatly in their favour; and the intermittent 
nature of the heating of the core enables a smaller size 
of transformer to be used than would be the case with 
the ordinary arrangement. Another point which should 
be noticed is the fact that the cutting in and out of 
the transformers cannot oecasicn the deleterious volt- 
age surgings and shock which are often produced by 
putting a transformer suddenly on to a circuit, as when 
the voltage is applied to the primary of the large trans- 
former the core is already magnetically ‘‘ in step.” 

The first equipment was installed about three years 
ago in a sub-station in Ealing, which formerly con- 


Fic. 5.—Grovurp or CONTROL BOARDS IN COURSE or ERECTION. 


tained a single 100 kw. transformer which had an all- 
day magnetising current of 0°7 amperes of 2,000 volts. 
This has been replaced by a transformer rated at 50 
kw., which, owing to the intermittent nature of the 
work, is quite sufficient for the load under the new 
conditions, and a 10 kw. transformer for the day load 
with a magnetising current of less than O'l amperes. 
Similar outfits are in use at Hammersmith, Croydon, 
Reading, Scarborough, Wakefield, Bradford, New- 
castle, and several other places both in this country 
and abroad. 

The apparatus is made entirely at the works of the 
British Eleetrie Transformer Co., at Hayes, Middlesex, 
which is the place of manufacture of the well-known 
Berry transformers. The control-boards are assembled 
together in batches. A group in a more cr less finished 
stage is shown in Fig. 5 in course of erection. At the 
time of our visit to the works a large batch of com- 
pleted boards were ready for dispatch to Shanghai. А 
‘ather ingenious arrangement is used for testing the 
relays and switches. A small bucket is attached to the 
relay lever, and gradually filled with water. The in- 
creased weight causes the lever to drop, but the bucket 
when full tilts up and empties itself, enabling the lever 
to rise again. The switch is, therefore, made to open 
and close periodically, and this is continued until 
the apparatus has been subjected to the equivalent of 
one or two months' regular work. 

Looking round the works, we saw a large number of 
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transformers in progress of the cil-cooled and air-cooled 
Berry types of all sizes. Another speciality is an alter- 
nating-current booster, consisting of a хаа transformer 
with a number of tappings connected to a multiple- 
contact regulating switch, with two arms connected 
together by a choking coil to prevent interrupting the 
circuit or short-circuiting a section when passing from 
one step to another. 

In conclusion, we wish to express our thanks to Mr. 
A. F. Berry for having afforded us facilities for examin- 
ing the details of his ‘interesting system. 


ARC LAMP LOWERING GEAR 


one or two occasions we have referred to forms of arc- 
os lowering gear made for special purposes by the London 
Electric Firm, of Croydon. A recent addition to their series 
is shown in the accompanying illustration, which represents three 
arc lamps mcunted on specal brackets at the Hammersmith 
station of the Metropolitan District. Railway. 
The gear consists of one of the firm's contact devices arr: anced 
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SPECIAL Авс LAMP SUSPENSION АТ HAMMERSMITH STATION. 


with the fixed part secured to the bracket, and the movable 
part to the upper end of the tube carrying the lamp. <A flexible 
wire rope draws up this tube, telescoping it through the fixed 
part of the contact, and when the lamp is sufficiently high, it 
18 swung round over the rcof fcr trimming. The contact device 
is an adaptation of the firm's patent “cne working part" type; 
and when the lamp is in its normal pesition the weight is 
entirely off the rope. The winch used is of the self-sustaining 
type without ratchets or gear wheels, so that the danger of 
running back is avoided. 

Institution cf Electrical Engineers, Dublin Section.—It has 
been arranged to kold the annual dinner, which was postponed 
from December 19th, owine to the death of Lord Kelvin, on 
Saturday evening, February 29th, at the Gresham Hotel, at 
7 p.m. The charge for each member will be 5s., exclusive of 
wine. Members can invite any number of guests they may 
desire at the same rate per bead. 
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ELECTRICITY IN COALING OPERATIONS 


HE Tyne is one of the principal coaling centres 

of the world, and the magnitude of the operations 

‘arried out there render an indication of the means and 

methods whereby electricity is applied to the coaling 
of ships especially interesting. 

It is a comparatively easy thing to arrange suitable 
means of coaling a vessel, provided that the relative 
heights of the vessel and the wharf remain the same, 
but this condition does not obtain in most of the 
coaling stations of the world, owing to tidal action. 
There are therefore found on the banks of the Tyne 
immense staiths or coaling jetties, whereby the trucks 
of coal can be taken right out from the bank and 
emptied into hoppers which discharge into the bunkers 
of the vessel. Where, however, it is necessary for 
engineering reasons to coal from the low quay edge, 
difficulty often arises from the fact that the level of 
the vessel’s deck is higher than that of the quay, and 
in order to overcome this the North-Eastern Railway 
Company have included in their installation at Tyne 
Dock, electrically-driven coaling spouts, which render 
operations independe nt of gravity. These spouts for 
the shipment of coal at the staiths are of an effective 
length out from the quay edge of from 19 to 28 feet, 


ELECTRICALLY-WORKED COALING Spout ON THE TYNE. 


the distance varying according to the angle from the 
horizontal to which. they are set. In these spouts, 
which have а width of 4 ft., travelling bands run, which 
carry the coal into vessels whose decks are at such a 
height from the water that in ordinary gravitation 
wor "king the coal would not flow down the usual spout. 
As a matter of fact, these electrically-driven spouts 
will admit of coal being carried upwards to the bunkers 
of the vessel up to an angle of 18? above the horizontal 
line of the spout, thus giving a considerably greater 
range to the:class and size of the vessel which can be 
couled from the quayside. 

The working capacity of the spouts is from 500 to 600 
tons per hour,'and the illustration gives a general idea 
of their appearance in operation. The drive is from 
electric motors of the three-phase type, thoroughly 
enclosed in order to protect the^gear from flying « оа) 
dust, and the supply is taken from the mains of the 
County of Durham Electrice Power. Supply Co. The 
electrically-driven coaling spouts, which have been for 
some time in continuous operation, and which during 
the recent sustained pressure of foreign orders have been 
subjected to considerable pressure of work, have shown 
themselves capable of dealing with the demands placed 
upon them in a satisfactory manner. 


The Royal Society of Arts.—His Majesty the King, who is 
patron of the Society of Arts, has granted pe ‘rinission to the 
society to prefix to its title the term “ Royal,” and the society 
will consequently in future be known as the ‘ ‘Royal Society of 
Aris" 
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PROTECTIVE DEVICES FOR HIGH-TENSION CIRCUITS 


HE Paper by Mr. J. S. Peck on the above subject, which 

is to be discussed to-night at the London meeting of the 
Institution of Electrical Engineers, was read before the Man- 
chester Local -Section of the Institution on Tuesday last. 
The author in the introductory portion of the Paper pointed out 
that the question of protective apparatus for high-voltage trans- 
mission systems had not up to now received much attention in this 
country owing to the scarcity of high-tension overhead lines 
and the rarer occurrence of severe thunderstorms as compared 
with the Continent and America. Static disturbances were, how- 
ever, sometimes due to other causes than lightning, and under- 
ground cable systems of large capacity were particularly liable 
to such disturbances. 

In dealing with the “static” disturbances prcduced Бу 
switching, short-circuiting, grounding, and lightning, or in any 
other way which produces a very abrupt change in potential, 
he referred to their distinguishing features of cscillatory nature 
and extreme suddenness of action. Опе of the best-known 
effects due to static is the concentration of potential upon the 
outer turns of the windings of electrical apparatus. For 
example, each turn of the high-tension winding of a trans- 
former has a static capacity to the low-tension winding and to 
ground. Each turn also has a certain amount of inductance. 
Consider the case of switching such a transformer into circuit; 
befere the switch is closed both windings are at zero potential. 
When it is nearly closed a spark passes from the line at the 
instant of maximum line voltage. This outermost turn is 
immediately brought up to line potential; the next turns in 
order follow it rapidly, but no turn can reach full potential 
until the capacity connected to it is fully charged. 

This effect is produced by any action which causes а very 
abrupt change in potential of the end turns of a transformer, 
ana may occur in a high-voltage motor or generator in exactly 
the same way. It has no tendency to cavse a breakdown to 
earth, but tends to produce short-circuits between ad?acent turns. 
It is one of the most frequent sources of trouble in high- 
vcltage apparatus. 

The phenomenon cf reflected waves of potential was ex- 
plained as fcllows:—If a condenser is fully charged and then 
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Fic. 1.--Curve SHOWING PROTECTION AFFORDED BY CHOKE 
CoILs. 


discharged through a reactance, the current will increase until 
the condenser is entirely discharged, when the whole of the 
energy will be stored in the reactance; but the energy cannot 
remain thus stored, and the reactance begins to discharge into 
the condenser, which is charged to its original potential, but 
in the opposite direction. The condenser cannot remain 
charged, but again discharges into the reactance, so that the 
charge oscillates between reactance and condenser until it is 
used up in ohmic loss and leakage. If a condenser is with- 
out charge, and we charge it from a constant potential line 
through a reactance, current flows into the condenser through 
the reactance at an increasing rate, which reaches a maximum 
when the condenser reaches line pressure. Тһе current 


through the reactance cannot stop, however, but continues to 
flow into the condenser until it is charged to double-line 
pressure. ће condenser, however, cannot remain at double 
potential, but discharges through the reactance into the line, 
and continues to oscillate between zero and double-line pressure 
until it finally comes to rest at line pressure. Thus it is 
possible to obtain double the original pressure on a condenser 
when charging it through reactance. А transmission line 15 
made up of condensers and reactances in series. If an un- 
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bic. 2.—СнокЕ Соп, FOR ALTERNATING-CURRENT CIRCUITS. 
loaded line is connected at one end to a constant potentia! 
source, a charge passes into the line and advances at a certain 
rate depending upon the constants of the line. When ii 
reaches th» open end of the line it can go no further, but on 
account of the inductance of the circuit the charge is increased 
until approximately double potential is геа: hed at the end cf 
the line, but the end of the line cannot remain at double 
potential, and the charge is retlected back along the line, bring- 
ing it to double potential. 'The next wave reduces it to line 
potential, and the reflected wave to zero potential. Thus the 
line oscillates from zero to double-line potential until it finally 
comes to rest at line potential. 

It is not necessary that the line should be open-circuited in 
order to obtain a reflected wave and a potential rise, for if 
there is a branch line at the end of the main line, and the 
branch has less capacity than the main line, it will be unable 
to absorb the charge as rapidly as it arrives at the junction, 
and a rise in potential will occur. Every line has a natural 
period of oscillation, and if the frequency of the generator is 
such as to increase the magnitude of the oscillation, resonance 
occurs, and there is practically no limit to the voltage which 


may result. Fortunately, the frequency of oscillation of a 
transmission line is so high that there is very little chance 
of resonance with the generator frequency. Оп very long 


lines there is, however, the possibility that there may be 
resonance with some of the higher harmonics, and for this 
reason it is desirable that the generator should deliver an 
E.M.F. wave which has as nearly as possible a sine-form. 

The static disturbances described above may be said to be 
caused by internal workings, but the most severe strains to 
which apparatus is subiected are due to lightning. It is 
evident from what has been said that, regardless of the source 
of the static disturbance, there are at least two dangers to 
electrical apparatus on transmission systems :—(1) Concentra- 
tion of potential on th» end windings, causing shorts between 
adjacent turns; and (2) excessive vcltage between wires and 
ground, causing breakdowns to ground over insulators, bush- 
ings, or through the insulation of the windings. 

In order to prevent trouble from the first cause, two courses 
are open—(a) To insulate the end windings so that they will 
withstand the strains. This method is often used, but it is 
always exvensive, and on certain types of apparatus very diti- 


cult to apply. (b) To prevent the windings being subjected 


to the abrupt change of potential. In the case of switching, 
danger тау be prevented by closing the circuit through a re- 
sistance or adopting certain other means, but the most effective 
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remedy, and one which is good for practically all cases, is to 
place ‘choke coils between the apparatus and the lines from 
which the static disturbance comes. With this arrangement 
the shock is taken by the choke coils, which сап be heavily 
insulated to withstand it, and if the coils :hould break down 
they are readily repaired or replaced. The use of a choke coil 
may be said to be the same (so far as the static strains are 
concerned) as placing the end turns outside the apparatus, 
where there is plenty of room for insulation. The effect of a 
choke coil in reducing strains on the end windings of a trans. 
former is shown in Fig. 1, where the voltages across different 
numbers of turns near the line are measured with and without 
a choke coil. A type of choke coil for this purpose is shown in 
Fig. 2. 

In order to prevent trouble from the second cause, that is, 
high voltage to earth, the lightning arrester is used to afford 
a path to earth for static discharges of lower resistance than 
that. offered by the insulation of the transmission line or of the 
apparatus connected to it. The requirements for a good 
arrester are conflicting. It must offer an easy path to earth, 
yet must be able to hold back the line voltage, and when а 
discharge occurs it must be able to interrupt or suppress the 
are which follows the discharge. All arresters, except the 
water-jet type, consist of at least ore air-gap in series with an 


Fic, 3.—Horn ТҮРЕ LIGHTNING ARRESTER. 


arc-suppressing device. In the case of alternate-current 
arresters there are often a very large number of gaps in series. 

Hoxn-type Arrester.—This consists of two wires, or rods, 
each bent at an acute angle, the two being placed in such a 
position that the air-gap is small at the bottom, but increases 
rapidly from bottom to top. One horn of the arrester is con- 
nected to line and the other to ground, and the arrester so 
adjusted that the gap at the bottom is iust large enough to 
withstand normal or slight increases above normal voltage. 
When there is an excess voltage an are passes across the smal] 
part of the gap, and due to its heat rises until it is drawn 
out so long that it is ruptured. The advantage of this type 
cf arrester is that it is cheap and can ba installed out of doors. 
The objections are that the arc takes a long time to break, and, 
smce 1t constitutes a short-circuit on the system, wil] throw 
synchronous apparatus out of step. It is now customary to 
mstal a high resistance in series with this arrester in order 
to limit the current which flows on short-circuit, but this 
resistance retards the static discharge. This arrester requires 
a much higher resistance in series with it than certain other 
types. This form of arrester is shown in Fig. 5. 

Non-arcing Multi-gap Arresters.—It was discovered by Wurts 
that certain metals had the property of suppressing alternating 
arcs. The non-arcing multi-gap arrester consists of a number 
of small metal cylinders separated by air-gaps of approximately 
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sy m. (Fig. 4). The number of gaps between line and ground 
is made great enough to suppress any arcing which occurs after 


a static discharge. This arrester proved a great success on 


FiG. 4.—NowN-ARCING METAL ARRESTER UNIT. 


circuits of 2,000 volts, and was used to some extent on vol- 
tages as high as 15,000 and 20,000. It was found, however, 
that on large generating systems, and particularly with high 
voltages, the arresters did not always retain their non- 
arcing quality, or else that an enormous number of gaps 
were required. Thomas discovered that in order that 
an arrester should be non-arcing it was necessary to 
limit the amount of current which flowed after the 
arrester discharged. "This at cnce suggested an ohmic 
resistance in series with the gaps, but on high potential 
circuits the insertion of sufficient resistance to render 
the arrester non-arcing increased greatly the resistance 
which the arrester offered to static discharges. Не 
found, however, that the resistance of the arrester to 
static discharges could be greatly reduced by using a 
large number of gaps and comparatively small series re- 
sistance, and shunting part of the gaps with an ohmic 
resistance. This he called a low equivalent arrester; 
the general arrangement is shown in Fig. 5. The action 
cf the arrester is as follows :—Approximately twice as 
many gap units are taken as are required to hold back 
the line vcltage. Approximately one-half of the gaps 
are shunted with an ohmic resistance. When по dis- 
charge occurs the ground potential is brought up to the 
middle of the series. Thus there are between line and 
ground oniy one-half the total number of gaps. When 
there is an excessive potential on the line, the поп- 
shunted gaps break down first, so that full potential is 
thrown across the shunted gaps, and they also break 
down. The arc through the shunted gaps is, however, 
very unstable and quickly drops out, the current pass- 
ing through the shunt resistance, but the non-shunted 
gaps now have in series with them the shunt resistance 
and the series resistance, so that the current passing 
through them is very small and the arc is quickly sup- 
pressed. Although the two series of gaps do not break 
down simultaneously, the whole action is, of course, very 
sudden and appears instantaneous. This arrester has 
been very successful, and the principle with various 
modifications is now used on practically all arresters of the 
multi-gap type. 

One objection to the multi-gap arrester is that on high vol- 
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tages an increase in the number of gaps out of all proportion 
to the increase in voltage is required in order to hold back 
the line voltage and to make the arrester non-arcing. It was 
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found also that the number of gaps varied greatly on different 
circuits, and this difference was finally traced to the position of 
the arrester with reference to grounded objects. The explana- 
tion of the phenomena is believed to be as follows :— 

When ground potential is brought near the arrester, the 
potential gradient across the gaps near the line becomes so high 
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that the air between the cylinders becomes ionised, and the 
line potential is gradually moved towards the grounded end 
of the arrester until there are not sufficient gaps to hold back 
the line voltage and a discharge occurs. When the arrester 
is well removed from grounded objects, i.e., from the walls 
of buildings, &c., the total potential strain from line to ground 
is divided more equally between the cylinders, consequently 
the arrester will stand a higher potential, or a 
smaller number of gaps are required for holding 
back the same potential. 

With high-potential arresters a hissing sound 
is often noticeable. This is caused by static 
sparks which pass continuously from the line 
wire to the cylinders which are adjacent to 
them. The closer the arrester is to grounded 
objects, the further will this display extend 
downward toward the ground from the line ter- 
minal. То overcome this unequal distribution 
of potential across the gaps, a metallic ground 
shield connected to the line is placed adjacent 
to a portion of the gaps furthest from the 
ground, thus the line potential is brought near 
to these gaps, and the excessive potential gra- 
dient. removed. This arrangement is shown 
diagrammatically in Fig. 6. It is found in prac- 
tice that the use of the shield often permits a 
great reduction in the number of gaps to be 
made. 

Mutiplez Arrester—While the lightning 
arrester is intended primarily to afford an 
easy path to earth for static discharges, 
it has been found that a high static potential sometimes exists 
between the different wires of a transmission circuit. To take care 
of this, the General Electric Company of America brought out 
the multiplex arrester. In this arrester, which is of the multi- 
gap type, an ohmic resistance is connected from about the 
middle point of the series of gaps in one phase to the corre- 
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The Water sprays upwards and strikes against the Plates which 
are connected to the Line Wires. 


sponding point of the arrester in the next phase. "Thus all the 
arresters are connected together by a high ohmic resistance at 
approximately their middle points. and it is possible for a 
static discharge to pass half-way through one arrester, through 
the ohmic resistance, and through half the number of gaps in 
the other arrester to the opposite side of the circuit. 

Water-jet Arresters.—On the Continent an arrester, consisting 
of jet* of water playing upon the wires, has been used to some 


extent. The chiet objection to this type is that it causes a 
leakage of current to earth which represents a loss of power, 
and if the resistance is sufficiently high to prevent serious loss 
due to leakage, it may offer considerable resistance to static 
discharges. It is, however, comparatively cheap, and appears 
to have given satisfactory protection, and there is no reason 
why an air-zap should not be placed between the line and the 
jet, though this wouid increase the resistance to the discharge. 
Its use is limited to places where there is a supply of water, 
unless pumping is resorted to. There are a number of differen? 
forms of this arrester, two are shown in Figs. 7 and 8. 
Arresters in Parallel.— Much discussion has taken place re- 
garding the effect of series resistances in lightning arresters in 
retarding static discharges. The static charge is represented 
by a certain current at a certain voltage. If the resistance of 
the arrester is low enough, so that the voltage ої the charge 
can force the current through the arrester resistance as fast as 
it arrives at the arrester, then there will be no further rise in 
potential, but if the resistance cannot pass the current at this 
rate, there will be reflection and a rise in potential. To over- 
come this difficulty a number of arresters may be installed in 
parallel, the arresters having different gaps and different re- 
sistances. ‘The arrester with a minimum gap has the maximum 
resistance, and the arrester with а maximum gap has the mini- 
mum resistance. The theory of the operation is as follows :- 
When a discharge occurs it will jump the smallest gap, and 
if the current is not too large for the resistance there will be 
no rise in potential, but if the current is too large there will be 
а rise in potential, and the next larger gap will break down. 
With a very high rise the largest gap with minimum series 
resistance twill break down. On some transmission systems 
arresters have been installed which consist simply of a horn- 
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gap in series with a fuse. The gap is set so high that it will 
be broken down only with a very high rise in potential. 'This 
arrester, which offers a direct path to earth, is probably as good 
a means as any yet devised for taking care of a direct lightning 
stroke. Several of these arresters are connected in parallel, 
and usually only one discharges at a time, so that the line is not 
left unprotected, and arrangements are made for replacing 
fuses quickly. 

The Electrolytic Arrester.—It has been fourd that aluminium 
in certain electrolytes forms a non-conductive film on its sur- 
face. ‘This film, although extremely thin, will withstand about 
400 volts. At higher voltage the film is punctured with count- 
less smali holes, and a large current is permitted to pass, but 
when the voltage drops below the critical value the film is 
reformed and prevents further passage of curren*. A suflicient 
number of these cells may be placed in series to withstand 
almost any voltage desired. It is evident that the aluminium 
cell possesses almost ideal characteristics for a lightning 
arrester, as it permits very little current to pass at normal 
voltage, but breaks down at higher voltage and re-seals itself as 
soon as the high voltage has passed and the line has been 
relieved. When voltage is applied to the aluminium cell, a 
small current, partly capacity and partly leakage current, flows 
through it, and for a lightning arrester it is desirable to use 
a gap in series with the cell in order to prevent this current 
ilow. 

In order to obtain a large number of cells in series, the 
aluminium plates are pressed into tray form. These trays are 
set one inside the other (Fig. 9). and separated by suitable 
insulating washers. "They may thus be built up into а column 
comprising a large number of cells in series. The columns аге 
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enclosed in suitable earthenware jars, and the trays filled with 
the electrolyte. This is done by filling the top tray and letting 
the electrolyte run over into those below. After the trays 
have been filled, the jar is tipped slightly, so that a small 
amount of the electrolyte runs out of each tray, and a small 
amount of transformer oil is then poured into the top tray, and 
permitted to run over into those below. This oil prevents 
evaporation of the electrolyte. A number of jars may be mounted 
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one above the other for high voltages, and as the edges of the 
trays do not touch the jars, current must pass from tray to 
tray. 

For voltages not exceeding 13,509, a gap consisting of the 
usual non-arcing metal cylinders is placed between the line and 
the electrolytic unit. For higher voltages the horn-type gap is 
used. The gap used must have sutticient power to suppress the arc 
which exists after the static disturbance has passed. The cur- 


Fic. 11.— OsciLLOGRAPH SHOWING CURRENT AND VOLTAGE ON 
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rent in this arc is quite small. It is not advisable to use a 
horn-type gap on the lower voltages, as it must be set so close 
that the arc does not rise properly and extinguish itself. 

A diagram of the arrangement of this arrester is shown in 
Fig. 10, and oscillograph curves showing current and voltages 
on an electrolytic unit are shown in Fig. 11. 

Ground Wire,—The concensus of opinion seems to be that 
one of the best methods of protecting a transmission line from 
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lightning is to string a wire above the transmission line, this 
wire being grounded at frequent intervals. Three wires, one 
above and one at each side of the transmission circuit, аге re- 
commended as affording very complete protection. It is the 
general practice, however, to instal lightning arresters at the 
ends of the line, whether ground wires are used or not. 
Testing [zqhtning Arresters.-— Before concluding this Paper. 
à few words were said regarding the methods of testing 


the protective power of lightning arresters. Fig. 12 shows one 
system of connections which is used. А condenser is charged 
to a high potential from a raising transformer. This condenser 
is discharged by means of a swing switeh through a spark-gap 
in series with the arrester. In shunt to the arrester is an 
adiustable spark-gap, which affords an alternative path for the 
discharge. The gap is adjusted until the great majority of 
the discharges, say 95 per cent., pass through the arrester instead 
of over the рар. The length of the gap under this condition is 
called the equivalent spark-gap of the arrester, and means an 
air-gap of such a length that a slightly higher pressare 18 re- 
quired to break it down than is required to break down the 
irrester. Obviously, the lower the equivalent рар the greater 
is the protective power of the arrester, as the gap represents 
somewhat less than the minimum insulation strength which the 
arrester will protect. [In order to test the non-arcing power of 
the arrester, the adjustable spark-gap may be replaced by con- 
nections to the power circuit. When a discharge passes through 
the arrester, the arc which follows from the power circuit should 
be quickly suppressed. 


The International Telegraph Conference. -1t is announced that 
China will be represented for the first time at the conung 
telegraph conference at Lisbon in the person of Mr. Dresing, 
foreign adviser to the Chinese telegraph service. 


New Telephone Charges.—<An action is down for hearing in 
the City of London Court on February 13th, which is taken by 
the Postmaster-General against the London Paper Supply Co.. 
in connection with what is alleged to be persistent over-charging 
by the Post Ottice for telephone service upon the message rate 
ѕу:ќет. The London Paper Supply Co. allege that they have 
been charged for calls not made to the extent of £1 16s. 6d., 
and they claimed the return of this amount from the Post- 
master-General. In this they were unsuccessful, and after their 
telephone connection was cut off, they refused to return the 
instruments. It is to recover the instruments that the Post. 
master-General is taking the action in question. The action 
will raise the whole question of the accuracy of the Post Office 
methods of registering calls under the new message rate system 
of charging. 


Breach of Contract for Electricity Supply.—In the King’s 
Bench Division of the High Court, on Wednesday and Thurs- 
day last week, Mr. Justice Ridley and a special jury heard the 
action of Bourne and Another v. The Marylebone Borough 
Council, in which the plaintiffs, who are drapers, of Oxtord 
Street, claimed damages against the defendants fcr alleged 
breach of contract. It appears that a contract was made bet ween 
the parties, under which the defendants agreed to supply electric 
light to plaintiffs’ premises, newly opened in Berners Street, at 
240 vclts by the first week in September of 1905. It was alleged 
on the part of the plaintiffs, however, that the defendants failed 
to supply by that date, and no supply was given until October 
9th, 1905. A temporary supply was agreed vpon at 200 volts. 
but the plaintiffs did not get the light within the time specified 
in the new contract. It was pleaded on the part of the de- 
fendants that their representatives had no authority from the 
defendants to enter into any of the contracts, and that neither 
of the alleged contracts had the seal of the Corporation. Evi 
dence having been heard, the jury found for the plaintiffs on 
a' the points, but before iudgment would be entered it was 
arranged that the case should stand over for legal argument as 
to the defendants’ liability. On this point the case came before 
Mr. Justice Ridley on Friday, when his lordship reserved 
judgment. 


Nuisance from Brighton Corporation Motor Generator Station. 
-—This action, in which the Rev. Edward Heath, Colonel Grove- 
Morris, and Mr. Frank Harold claimed an iniunction to re 
strain the Brighton Corporation from working their North-road 
Electric Works so as to cause a nuisance to the worshippers 
of St. Mary and St. Mary Magdalene Church, in Bread-street. 
Brighton, was continued before Mr. Justice Joyce in the Chan- 
cery Division of the High Courts on Thursday. The evidence was 
completed at the previous sitting, and was reported in our last 
issue. Mr. Astbury, K.C., addressing the Court, submitted on 
behalf of the Corporation that the evidence of the plaintiff 
clearly established that no possible legal nuisance existed. it 
was, he said, impossible to deal with the case seriously: so 
infinitesimal was the noise. no words of the English language 
could express the character of the sound. The Corporation 
had done everything possible to meet the plaintiffs, but as 
trustees of the ratepavers there must be a limit to their 
kindness and charity. If this case went against the Corpora 
ion there would be hundreds of blackmailing actions. lf the 
plaintiffs agreed to the action being dismissed the Corporation 
would not press for costs, but beyond that the Corporation 
would not so. The hearing was continued on Friday, and 
after the Court had. been addressed on behalf of the plaintiffs 
his Lordship reserved judgment, remarking that he might 
visit Brighton personally in order to satisfy himself respecting 
the alleged nuisance, or send an expert to report on the matter. 
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THE WEST HAMPSTEAD ACCIDENT 


HE full report of Major J. W. Pringle of the Board of 

Trade inquiry into the accident which occurred between 
two electric trains at West Hampstead Station of the Metro- 
рап Railway, under circumstances already reported in ELEC- 
TRICAL ENGINEERING (Vol. II., pages 672, 685, 770, and 829, and 
January 16th, page 70), has now been issued. It will be remem- 
bered that the down train from Baker Street to Willesden 
Green was standing at the platform in the station waiting for 
the signal to proceed, and the following train was admitted 
into the station under all proper signals during the prevalence of 
a thick fog, and struck the rear of the standing train. Three 
passengers were killed. The constituticn of the trains and the 
damage done are set forth in the report, and full details, with 
a pan of the scene of the collision, are given, together with a 
description of the working of the Spagnoletti electric lock and 
block svstem of signalling in use on the part of the line in 
question. Briefly, the electrical interlocking ensures that the 
passage of a train over a treadle in front of the home signal 
at West Hampstead releases the instrument, which allows the 
signalman at West Hampstead to free the lever working the 
down starting signal at Finchley Road. Again, the passage of 
a train over a treadle in front of the down starting signal at 
West Hampstead releases the disc instrument which permits the 
sgnalman at West Hampstead to free the lever working his own 
down home signal. It must be noted that this disc instru- 
ment is only released if the treadle in front of the down start- 
ing signal is operated whilst the starting signal lever is in the 
safety position. If the signal lever is at danger when the 
treadle contact is made the instrument will not be released. Lock 
indkators are provided in the signal.box behind each signal 
lever, which is electrically controlled. These visually indicate 
whether the lock is ‘on ' or “off.” In case of a failure of 
the electrical releasing arrangements, or when a train arrives 
at the station, but does not proceed further, it is necessary to 
provide means whereby the signalman can release his disc in- 
struments and his lever locks. For this purpose there are fixed 
in the signal-box a number of small release boxes with glass 
fronts. These contain release springs, which, when operated 
by hand, release the disc instruments. 

After detailing the evidence before the inquiry, the report 
proceeds to the conclusions and deals first with the accepted 
facts, about which there is no conflict of evidence, and finds 
that in the circumstances no blame or responsibility for the 
collision can be attributed to either motorman Smith, the guards 
of the Neasden train, or to fog-signalman Tomes. 

In dealing with the discrepancies between the evidence of 

signalman Hollis, of West Hampstead, and others, Hollis’s own 
account of his dealings with these two trains is summarised as 
follows :—His usual practice was to offer a down train to 
Kilburn, when it had arrived at West Hampstead. Contrary to 
this usual custom, he offered the Willesden Green train, had it 
accepted, and lowered his down starting signal very soon after 
he had accepted the train from Finchley Road, and some time 
therefore before the train arrived at West Hampstead. He esti- 
mates that the approximate time for this action was 7.454 a.m. 
He then proceeded to enter in his train register book the 
timings of several up and down trains. Whilst so engaged he 
heard the noise of a train approaching, and judged it was the 
Willesden Green train. He therefore entered in the train book 
the arrival and departure of this train as 7.46 and 7.46), and 
at the same time, in accordance with his general practice, he 
bocked the time of the receipt from Kilburnof the clearance sig- 
nal for the train as 7.48. Shortly afterwards, turning towards the 
lever frame, he saw that the discs of his down “ Kilburn” and 
down *''additional" instruments were both showing ''Line 
clear." This would indicate that the Willesden train had 
arrived at Kilburn, if all was correct. He had not then cleared 
back to Finchley Road for this Willesden train, and all his 
down line signals were standing at ''Clear." He therefore re- 
placed all his down line signals at danger, and cleared back 
to Finchley Road on the bell instrument. Therefore, when the 
Neasden train was offered him, he accepted it, released his 
down home signal lock in the usual manner, by working the 
tapper of his down additional disc instrument, and lowered the 
down home and distant signals, so that the train shortly after- 
wards entered the station, and the collision took place. 

Signalman Boggis at Kilburn absolutely denies that he re- 
ceived any signal for the Willesden Green train at or about 
7.4451. He did not, therefore, accept it, or release the starting 
signal at West Hampstead. He further asserts that no down 
line signal was sent to him from 7.43 until 7.52 a.m. If this 
be true Hollis could not have lowered his down starting signal 
between these named times. 

This statement of signalman Boggis is corroborated Һу ganger 
Coleman, who was on the platform at West Hampstead when 
the collision occurred, and a few seconds later ran into the 
signal-box. He declares that he saw Hollis go to the Kilburn 
bell instrument and ring a train on, and afterwards pull off 
the down starting signal. He also heard an acknowledgment 
received on the bell instrument. If Coleman’s evidence is be- 
lieved, the time, 7.52, given by Boggis for the receipt of a 


bell signal from West Hampstead, is substantiated. Hollis 
denies having sent any signal at 7.52 a.m. — Again, there is 


overwhelming testimony that the down starting signal was not 
lowered from the moment when the Willesden train arrived until 
after the collision. 

The evidence being overwhelming on the point that the down 
starting. signal was at '' Danger" the whole time during which 
the Willesden Green train was standing in the station, it follows 
that if his statement 18 to be credited, Hollis must have re- 
placed his down line signals at danger after the Willesden 
Green train had passed the down home signal—otherwise motor- 
man Spittle would have found that signal at danger when he 
passed it-—but before the train had arrived at the platform. It 
is difficult to understand, continues the report, how he could 
have been so foolish, unless he was inattentive to his duties, às 
to place his starting signal at danges at the moment when the 
train was passing his signal-box and entering the station. But 
if his statement is believed, that he offered the Willesden Green 
train to Kilburn, and lowered the starting signal before the 
collision took place, this is what must have happened. He de- 
clares that when he put his signals to danger both his discs 
showed ''Line clear." As he had not cleared back for the 
Willesden Green train to Finchley Road, the disc of his down 
Finchley Road instrument must have been either swinging in 
the neutral position, or showing '' Train on line.” He evidently 
refers, therefore, to the discs of the down additional and down 
Kilburn instruments. Now, if these two discs showed ‘ Line 
clear," and the Willesden Green train. had been properly offered 
and accepted, as Hollis declares, there must have been a failure 
of the electrical locking with both these instruments, for the 
Willesden Green train was still standing in the station, and had 
not operated the two treadles which release these instruments. 
Taking first the down Kilburn instrument. Any failure of the 
lecking with this instrument. would have been duplicated in the 
corresponding instrument at Kilburn, and must have been 
noticed by signalman Boggis. No failure of any kind was noted 
either before or after the accident. Moreover, such a failure 


LI . . . . . . 
. would set the disc swinging in the neutral position, and would 


not expose the ''Line clear” disc. There is in addition the 
emphatic statement of &ignalman Boggis to the effect that no 
train was offered to him. between 7.45 and 7.52. апа that he was 
not called upon to release the lock on the down starting signal 
at West Hampstead until 7.52. Since there was no failure of 
the electrical locking of the down Kilburn instrument. at. West 
Hampstead, Hollis could not have offered the Willesden Green 
train to Kilburn, and could not, therefore, have lowered his 
down starting signal, either before or after the train arrived at 
the station. In these circumstances, whilst the Willesden Green 
train was waiting for the starting signal to be lowered, the 
proper and normal position of the disc of the down Kilburn 
instrument. was “ Line clear,” as Hollis describes. But if “ Line 
clear" was the position of this instrument when Hollis put 
back his starting signal to danger, we must believe signalman 
Boggis's statement as corroborated by ganger Coleman's evi- 
dence, that Hollis offered him a train at 7.52 a.m., and that 
this train was accepted, otherwise the disc of the down Kilburn 
instrument at West Hampstead would not, after the accident, 
have showed “ Train on line,” as described by signalman Shep- 
herd, but ‘‘ Line clear." Two further conclusions most 
naturally follow. First, that the beli signal sent at 7.52 алп. 
was intended for the Neasden train, and consisted, therefore, 
of one bell only, as Boggis asserts. Secondly, that when the 
starting signal was lowered in accordance with the evidence of 
Spittle and Coleman, very shortly after the collision, it was 
intended by Hollis for the Neasden train. 

The case of the down additional instrument has now to be 
considered. The disc of this instrument should have been 
showing “Train on line." and the instrument should have been 
locked until the Willesden Green train passed over the treadle, 
situated about 107 vards in advance of the down starting signal. 
Until this treadle had been actuated by the train, it ought not 
to have been possible. with proper working, for Hollis to re- 
lease the lock, and pull over the lever of the down home signal. 
in order to admit the Neasden train into the station. Hollis 
asserts that something went wrong with the electrical arrange- 
ments, which resulted in the wrong disc being displayed, and 
further permitted him to release the lock on the down home 
signal in the prover manner by working the tapper of the instru- 
ment. On the battery circuit for the additional disce instru- 
ment there are two breaks—not one onlv— where contact has to 
һе made before the circuit is complete, and the operating cur- 
rent can pass. Contact in one case is made bv the depression 
of the rail, under the weight of the train, against the lever arm 
of the treadle. When this lever arm, which 15 enclosed in a 
metal case, is in proper adjustment, it requires a weight of 
from five to six tons upon the rail to make contact. The second 
contact is made in the signal-box by the lever which works the 
down starting signal being pulled over in the lever frame to 
its furthest extent. 

It is acknowledged by various witnesses that instances have 
in past years occurred where, owing to some movement in the 
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permanent way, or to want of adjustment in the treadle lever, 
the lock of one of these ‘‘ additional” instruments has been 
released, after the starting signal had been pulled over, but 
before the train had operated the treadle. 

Ап examination of the condition of the apparatus after the 
accident lead to the conclusion expressed in the report as 
fellows :— 

* As regards the down additional instrument, therefore, I 
hold that a failure causing an improper release did not take 
place, as Hollis asserts, and that when the Neasden train was 
signalled to him, the * Train on line’ disc must have been show- 
ing. and the instrument must have been locked." 

The question remains, continues the report, how was the addi- 
tional instrument unlocked ? The spring contacts and keys are en- 
closed in small glass-faced boxes. These boxes are kept locked. 
Only a stationmaster, or station foreman, is authorised to open 
any of these boxes with the key. Where a release is required for 
the purposes of ordinary working, e.g., for cancelling a train, 
signalmen are authorised to break the glass face of the release 
box. They are ordered to report all such breakages, and the 
station foreman or stationmaster is alone authorised to replace 
the glass from a store in his possession. It is necessary to open 
the case of the release box by means of the key in order to 
replace the glass. The lock of these release boxes is of the 
lever pattern, and the key, which has five tumblers, is not of a 
complicated description. If Holiis owned a key of this pat- 
tern, he could have opened the box, pressed the spring. and 
thus made it possible for himself to release the lock on the 
down home signal. 'lhere is no evidence of any description to 
show that he had such a key in his possession at the time of 
the accident ; and as no one was in the signal-box with him, it 
cannot be directly proved that he opened one of the release 
boxes on this occasion. But without breaking a glass, or open- 
ing a box with a key. I do not think, says Maior Pringle, it 
would have been possible to obtain a release of the down home 
signal lever. j 

Some points connected with the neglect of certain rules, &c., 
which have a bearing on this accident are then dealt with, and 
the conclusions are given as follows :— 

1. That the first (Willesden Green) train was not, on arrival 
at West Hampstead, put into block to Kilburn, and that the 
starting signal was consequently not lowered. The result was 
that the train was kept standing at the platform for five or six 
minutes before the collision happened. | 

2. That, in all probability, owing to the thick fog, the train, 
as it stood at the platform, was out of sight of the signalman; 
but nothing was done in accordance with the company’s rules to 
remind him of the position of the train. 

3. That the electrical and mechanical signalling arrangements 
were in working order, and that it was not possible, with proper 
usage, and in accordance with the regulations. to lower the down 
home and distant signals for the second (Neasden) train to 
enter the station, until the first train had left the station. 

I find, therefore, that the collision was caused by forgetful- 
ness in the first instance, and subsequently by some illegal 
manipulation of the electrical instruments or locking on the 
part of signalman Hollis. He must bear the full responsibility 
for his conduct. Further, I find that the collision might, in all 
probability, have been prevented, if motorman Spittle and guard 
Sills had carried out general rule No. 55 (a), which is applicable 
on the company's system to trains standing within station limits. 
To some extent responsibility falls upon these men for not 
carrying out this rule. Station foreman Fitch failed to act in 
accordance with Rule 61 (A) and appoint a ground fog-signal- 
man. or detail one of the station staff. to assist Hollis. It is 
evident he has not properlv supervised the manner in which the 
signalmen perform their duties. or observed the company's rules 
revarding the use of the release key-boxes. Signalman Boggis 
was wrong in accepting a train when he thought it had been 
improperly signalled. But having regard to the time the signal 
was received, t.e., after the collision, as the evidence shows, 
this error was not a contributory cause of the accident. 

The report concludes with the following remarks :— | 

Tt is generally recognised that ап automatic system of sig- 
nalling is best adapted for a railway where block sections are 
very short and traffic of high frequency. The company's 
svstem of “lock and block ” signalling has done excellent service 
in the past. This is nroved by the fact that, from the opening 
of the railwav in 1863 until the date of this unfortunate col- 
lision, some three thousand millions of passengers have been 
carried without the loss of one life in a train accident. The 
maximum number of trains dealt with during the winter at West 
Hampstead, in one sicnalman’s tour of dutv—eight hours—is 
226, an average of 28°25 per hour. During the summer months 
the average is sometimes as high as 36 per hour. Having regard 
to the number of movements involved in passing so large a 
traffic on the “lock and block” system, a machine-like regu- 
laritv of action is necessary, which can best be supplied by an 
automatic method of working. The company have for some 
time nast been experimenting with a system of train-controlled 
signalling. with a view to adopting it on their lines. But every 
detail must be thorouchly proved by long and continuous tests 
under working conditions before the method can be accepted. 
Some time. therefore, must elapse before any complete change in 
the signalling arrangements can be carried out. 


CORRESPONDENCE 


TELEPHONE PROGRESS ON THE CONTINENT. 
To the Editor of ELECTRICAL ENGINEERING. 


SiR,—There has recently been much discussion of what is 
known as the measured rate tariff for telephone service, and 
a few months ago a statement went the round of the Press to 
the effect that in Germiny, Belgium, and France telephone 
rates for unlimited service were materially lower than those 
in force in this country. Also, there have been efforts to 
discredit the technical policy of the National Telephone Сот- 
pany and the Post Office in the important matter of the 
adoption of the central battery system of working large 
telephone exchanges. 

I have just returned from a tour on the Continent devoted 
exclusively—barring one week in the Engadine devoted exclu- 
sively to more alluring affairs—to the study of telephone 
conditions. I visited Antwerp. Brussels. Rotterdam. The 
Hague, Amsterdam, Hamburg, Berlin, Vienna, Munich, and 
Paris, and in each place conferred with the principal telephone 
authorities, visited the chief exchanges. and was made fully 
acquainted with recent progress and future plans, both technical 
and administrative. Well, everywhere I find that measured 
rates and central battery equipment are the order of the dav. 
I talked with perhaps fiftv telephone officials, administrators. 
engineers, and executives, ranging from an Under-Secretary of 
State down to an exchange manager, and, among them all, 
Belgian, Dutch, German, Austrian, and French, there was no 
difference of opinion as to the correctness of the measured rate 
tariff for telephone service, and as to the efficiency of the 
central battery svstem of working large telephone exchanges. 

Practice is following precept with more or less rapidity. 
Germany, which contains about half the total telephones in 
use on the Continent, is about to abolish the unlimited rate 
entirelv, and in a short time all telephone subscribers in the 
German Empire will pay for their service at measured rates. 
An interesting detail is that in the new German tariff the 
lowest rate at which calls will be sold to’ the large user is 
exactly the same as the corresponding figure in the National 
Telephone Company's tariff, viz., 0'48d. per call. Austria 
abolished unlimited rates last year, and all Austrian telephone 
subscribers now pay measured rates. There was much opposi- 
tion to the new tariff, especially from the large users in Vienna, 
but common sense has prevailed, and the Austrian Administra- 
tion is now enjoying a rapid increase of subscribers, par- 
ticularly among private houses and small users generally, owing 
to the much more elastic tariff which the measured rate scheme 
provides. 

In Belgium a measured rate tariff is under discussion, and 
the responsible Minister "has announced that а new scale of 
telephone rates will shortly be introduced. In France the 
leading officials of the Telegraph Department have long been 
convinced of the correctness of the measured rate principle. 
ined committee is about to be appointed to prepare a new 
tariff. 

Therefore, whereas ıt has recently been represented in the 
British. Press that telephone service 1s supplied in the principal 
Continental countries at absurdly low figures for unlimited 
service, the facts are that measured rates are either actuallv 
in force or about to be adopted. And when a change of this 
sort is made by a Government Administration on the Continent 
it 15 not done in the gradual and genial way adopted here 
bv the National Telephone Company and the Post Ottice. who 
allow old subscribers to retain their existing arrangements until 
convinced of the superiority of newer methods. The Con- 
tinental subscriber finds his contract changed for him, whether 
he likes it or not. 

As with measured rates. so with the central battery system. 
This would hardly be worth mention were it not for the efforts 
of those connected with the defunct municipal telephone move- 
ment to discredit modern telephone work, for among serious 
telephone engineers there is no difference of opinion as to the 
superior efficiency of central battery working. Everywhere on 
the Continent new central battery exchanges are coming into 
use, and old local battery svstems are being abandoned and 
replaced by central battery plants. The reconstruction of the 
Berlin system with central battery plant for 100.000 lines is 
nearly complete, similar work at Hamburg is in course of 
execution, while many of the smaller systems in Germany have 
already been converted. In Belgium, Holland, and Austria 
new exchanges are all central batterv, and old ones are 
gradually being rebuilt on the same lines, while the French 
Administration is now engaged in converting the entire Paris 
svstem to central battery working. 

The extent to which both the administrative and the technical 
conditions of the telephone business on the Continent have been 
misrepresented by contributors to the Press, and the general 
interest in ‘‘the telephone question’’ at the present time are 
my excuse for the length of this letter, for which I trust vou 
will be able to find space. 

I am, &c., 
HERBERT Laws WEBB. 

55 OLD QUEEN STREET, WESTMINSTER, S.W., 

Jan. 31st, 1908. 


Fes. 6, 1908. 


ELECTRICAL ENGINEERING Lad 


ELECTRIC DRIVING OF TEXTILE 
FACTORIES 


PAPER on the development of textile electric driving 
4 X was read before the Dundee Institute of Engineers last 
Saturday by Mr. J. Shaw (Mill Engineer of the British 
Thomson-Houston Co.). In looking back upon the history of 
electrically-driven textile mills, the author called attention to 
the fact that five years ago the United Kingdom did not 
contain a single textile mill driven electrically, either from 
its own generating plant or from outside supply. Two years 
afterwards, in February, 1905, contracts were entered into to 
erect the first new textile mill in the United Kingdom to be 
electrically driven. One mill only, in the meantime, had com- 
pletely replaced its old gear-transmission by electric-trans- 
mission. There are to-day in operation in the British Isles 
electrically-driven mills aggregating about 26,000 b.h.p. in 
motors. This amount is being added to every day. Since the 
first completely electrically-driven mill in the world was equipped 
(viz., the Columbia Mill, in South Carolina, equipped in 1894), 
70,000 b.h.p. in motors had been installed in America. There 
is, to-day, a total of about 225,000 h.p. in that country. Elec- 
trical-driving has therefore progressed during the last five years 
26,000 b.h.p. in the United Kingdom, and some 155,000 b.h.p. 
in the States. The progress on the Continent has been equally 
remarkable. 

He said that electrical-driving in this country was now in 
relation to rope-driving, in the same position the latter occupied 
20 years ago in relation to gear-driving. The same strenuous 
opposition which was offered to  rope-driving had been 
experienced against electrical-driving. Hope-driving had de- 
monstrated its practical utility and was accepted as better than 
gear. Electrical-driving was forcing itself into recognition as 
strongly as rope-driving forced itself 20 years ago. The ex- 
perience of the last few years had done much to dispel the 
opposition originally experienced, and it was not too much to 
say that ultimately electrical transmission would be universally 
adopted. 

The advantages to be gained by electrical-driving were classi- 
fied as follows, and those coming under each heading were 
discussed at length :— 

(a) Maximum steadiness and uniformity of speed, resulting 
in improved quality and greater quantity of production in a 
given time. (b) Elimination of rope race, shafting, belts, ropes, 
and gears, reducing power-transmitting devices to an absolute 
minimum. (c) Less wear and tear on driven machinery, due to 
steadier speed. (d) Flexibility and facilities for independent 
operation and extensions. (e) Allocation of correct proportion 
of power costs to each department. (f) Facility for tracing 
and eliminating sources of undue absorption of power. (g) Cen- 
tralisation of power generating plant. 

The steadiness of the steam turbine as a source of power 
was emphasised, and the following advantages of taking current 
from central power-stations rather than isolated plants were 
discussed :—(a) Continuity of supply and freedom from stop- 
page. (5) Reduction of original capital outlay. (c) Extensions 
can be carried out at the smallest expense. (4) Specialisation 
of mill management in textile work alone. (e) Freedom from 
engine, boiler, and gearing troubles. 

It was pointed out that of the total amount of textile electrical- 
driving now running in Lancashire and Yorkshire, more than 
one-third is driven from the mains of power supply companies 
or municipal corporations, and the present tendency appears 
to be to further development on these lines. 

In dealing with the question of the probability of stoppage 
of supply under different conditions, Mr. Shaw gives an example 
from a record of the first cotton mill in the United Kingdom 
to be driven in this manner. The mill is supplied from а 
power-station, in which all the plant was new and untried. The 
mains, sub-station plant, and mill equipment were also new. 
In other words, the whole of the plant was new, and it could 
scarcely be expected that hitches might not occur. During the 
first six months' run the total stoppage in the mill amounted 
to 5 hours 57 minutes. Of this amount, faults at the 
power-station and on the mains and substation accounted 
for 3 hours and 27 minutes. Stoppages on the mill 
equipment amounted to 25 hours. During the same 
period, in another mill of similar size, owned by the same 
authority, but driven by means of rope-transmission, the total 
stoppages amounted to 41 hours, and the average stoppages for 
the five previous half-years in this mill amounted to 114 hr. 
The total stoppages from all causes during the 12 months 
run, ending December 31st, 1907, of the electrically-driven mill, 
amounted to only three hours. This record speaks for itself. 


A NEW IRONCLAD SWITCH 


HE accompanying drawing shows details of a new switch 

which has been recently introduced by Messrs. A. Reyrolle 
& Co. with the object of meeting the demand for a flame-proof, 
rain-proof, double-break, quick-release switch of substantial con- 
struction for use in exposed positions, mines, factories, &c. 

With regard to the construction of this, it should be noticed 
that the arms carrying the switch blades are all cast in one piece 
integral with the sleeve A, which is loose on the shaft. The 
cam B is pinned to the spindle, and in putting the switch to the 
““оп”” position it engages with the sleeve at the point C. On 


DOUBLE-POLE lRONCLAD SWITCH. 


Scale : !th full size. 


the sleeve 4 there are also two projections shown at D which 
are engaged by the spring Æ іп the “full on ” position only. In 
switching off, the cam B depresses the spring Æ, thus releasing 
the catch, then engages the sleeve at the point Ё and starts 
withdrawing the blades, after which the spring G takes charge, 
giving a very quick break. ‘The wearing parts of this switch are 
built up from small pieces, which are very easily renewable, 
with the result that the necessary spare parts, for even a large 
installation, would cost a very small sum only. Having in view 
the ease with which the parts may be renewed, it was not 
thought necessary to embody sparking contacts in the design. 
The switch, which is rated at 25 amps., is also made in the 
three-pole type. 


SOME NEW TELEPHONE DESIGNS 


HE General Electric Co.’s new telephone catalogue (the 
tenth edition), published last week, shows that several in- 
teresting modifications in detail have been made in the com- 
pany's designs. Among the more interesting of these is the 
development that has been made іп the employment of “ con- 
ccaled " terminals. Not only in the case of the best exchange 


Fic. 1.—C.B. EXCHANGE INSTRUMENT IN STEEL CASE 
AND WITH CONCEALED TERMINALS. 


instruments, but also in some of the cheaper house telephones 
a hinged back-board is provided, and the terminals are within. 
A central battery exchange instrument of this type is shown 
in Fig. 1, which also embodies another new feature, namely, a 
case made of enamelled mild steel instead of wood. 

We also illustrate a new portable telephone for use in tram- 
er feeder pillars. Fig. 2 shows box, fitted with a pair of 
jacks, which is fixed in the pillar, and Figs. 3 and 4 the 
and combination telephone, which is carried by the tram 
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conductor. The tabs at the end of the cord are joined per- 
manently to а two-pin plug, which is pushed into the jack. 
The case of the instrument is of aluminium. The terminals 
of the ‘‘ plug-box," connected to the jack, are fitted with small 
locking screws, preventing the nuts from being completely 
removed and lost. These, together with the jacks themselves, 
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Fic. 2.—PLv:-Box ror TRAMWAY 
FEEDER PILLARS. 


are mounted in a solid ebonite block, which is fixed to a cast- 
iron base. Several other types of tramway telephone and 
accessories are listed, and the catalogue also includes varieties 
of water-tight instruments for mining, ships, and engine-house 
use, telephones for rifle ranges, military telephones, as well as 
affording an embarrassingly rich cho'ce of instruments for 
domestic installations and exchange service. We also notice a 


Fic. 4.—ALUMINIUM TRAMWAY 
TELEPHONE, CLOSED. 


Fic. 3.—ALUMINIUM TRAMWAY 
TELEPHONE, OPEN. 


thermostat for fire-alarm purposes designed by Lieut.-Col. Fox, 
of the Salvage Corps. The company inform us that they are 
prepared to manufacture and erect complete central battery 
exchange switchboard equipments, and some designs are illus- 
trated in the list. The General Electric Co. have always been 
famed for the completeness of their catalogues, and this new 
telephone catalogue fully maintains their reputation in this 
respect. i 


A New Metallic Filament Lamp.—The International Electric 
Co., of 55 Redcross Street, London, E.C., are to-day placing 
a new metallic filament lamp, the ''Orieco," on the market. 
This lamp is supplied in sizes of from 32 to 50 с.р. at 70 to 130 
volts. The efficiency 15 14 watts per British candle-power, and 
it is claimed that during an average life of 1,000 hours there is 
no falling off of efficiency. The lamp may be employed both on 
continuous and alternating currents. Its price is 4s. Аз in 
the case of the majority of other metallic filament lamps, the 
lamp must be hung in a vertical position. In connection with 
the supply of the lamps, an interesting fact to be noted is that 
the suppliers, while paying carriage in the case of consignments 
of over 50, and making no extra charge for packing, undertake 
to give credit for breakages if they are notified at once, and 
the damaged lamps returned forthwith. 


CATALOGUES AND PAMPHLETS RECEIVED 


ADVERTISING SIGNS.—The Sun Electrical Co.. of Charing 
Cross Road, illustrate a number of effective new patterns of illu- 
minated signs, including their patent kaleidoscope colour-changing 
sign, and a novelty which immediately attracts attention known 
as the ‘‘ winking pup," consisting of an eftigy of a particularly 
knowing yellow puppy, with a lamp in the interior of his head 
which is connected with a thermoblink flasher, so that he winks 
his left eye. A very simple form of thermal flasher is listed 
as well as motor-driven flashes for more complicated effects. 

A leaflet received from the Technical Art Co., of 
Newcastle, whose soie selling agents are Messrs. Jarvis Bros., 
Ltd., of Middlesbrough, describes a circular sign with a conical 
back containing the lamps and flashing apparatus. A “duplex” 
arrangement can be fitted so that different lettering is lighted 
up alternately. 


ENGINEERING SPECIALITIES.—The new cataicgue issued 
by Messrs. Michael Pal & Co., of Parliament Mansions, Victoria 
Street, S.W., gives particulars of quite a large variety of 
machinery and appliances of use to engineers. Тһе oil-saving and 
waste-cleaning apparatus includes separating, washing, and dry- 
ing machines for oily waste and cloths and oil filters. Fans 
driven by diminutive steam turbines and water power, which 
may be useful where electric power is not available, are also 
listed. Other appliances comprise turbine type boiler-tube 
cleaners and steam soot and dust blowers. А useful item is an 
electromagnetic lamp holder, which can be made to adhere to 
any iron or steel object. Lubricating rotary pumps and auto- 
matic chain valves are also dealt with, and illustiations given 
of dynamos and motors, for full particulars of which reference 
must be made to a separate list. Attention should also be 
called to a particularly compact form of pillar {уре electrically- 
driven grinding and polishing machines, fitted with twist drili 
attachment and a pendulum swinging holder, which allows a 
steady universal movement to be given to the tool while grind- 
ing. 

INCANDESCENT LAMPS.—A coloured folding card is to 
hand from ''Cryselco, Ltd.," with a representation of an incan- 
descent lamp and a holder on the two halves of the card, so 
arranged that the collar of the lamp fits into the holder in a 
very realistic manner. 


LIGHTING, POWER, AND HEATING APPARATUS.— 
The newest batch of leaflets issued by the Electric and 
Ordnance Accessories Co., Ltd., of “Stellite” Works, Bir- 
mingham, cover a considerable range of electrical apparatus. 
Taking first those dealing with arc lamps, we find а descrip- 
tion of the ‘‘ Victor” flame arc lamp, which has a remark- 
ably simple mechanism consisting of clutches with separate 
coils for each carbon, so that there are actually only two 
moving parts. Special care is taker to ensure that fumes are 
excluded from the interior of the lamp. Other leaflets con- 
tain details and coloured illustrations of standard enclosed 
and miniature ‘‘ Victor” arc lamps. The lists of Stellite 
dynamos and motors cover four pole semi-enclosed machines up 
toabout 20 kw. The most attractive of the set of leaflets, from 
an artistic point of view, are those devoted to electric heaters, 
which contain some well-executed examples of colour-printing. 
A large number of designs of ‘‘ Eclipse” heaters of the in- 
duced draught type are illustrated, in which a current of 
heated air rises from perforations at the top of the case as 
well as radiators of the lamp type. 


MOTOR TESTING BRAKES.—A revised list from Messrs. 
Morris and Lister, of Coventry, describes the latest pattern of . 
their eddy current testing brake. As compared with the earlier 
forms of this mechanical construction has been simplified, and 
at the same time the apparatus has been made more suitable for 
continuous working without overheating. This has been effected 
by doing away with the outer pole rings and substituting a disc 
of iron, attached to each copper disc itself, on which is mounted 
a series of vanes which promote radiation from the heated disc 
and at the same time induce a current of air to circulate round 
the exciting coils. For high-speed work the brake is frequently 
fitted with ball bearings. The sizes listed range from 3 to 35 
h.p. on continuous rating. Special control panels are also in- 
cluded in the list. 


PORTABLE AND SEMI-PORTABLE ENGINES.—A mag- 
nificently printed illustrated catalogue of portable and semi- 
portable engines of high class, complete with boilers, and 
arranged for syperheated steam, has been issued by Mr. R. 
Wolf, who has made a speciality of machinery of this class. 
A feature of the boilers, which are of the fire-tube type, is 
that the whole tube system and superheater can be easily 
taken out and replaced, so that the removai of scale is much 
facilitated. The arrangement of the superheatcr immediately 
at the end of the tubes in the smoke-box ensures a very 
good efficiency. It is impossible to recapitulate here the 
features of all the types listed, but a good idea of the 
economy of the sets can be obtained from the following 
figures of coal consumption :—Single-cylinder engine ої 
24 B.H.P., 2:12 lb. of coal per B.H.P. hour; compound con- 
densing engine of 100 B.H.P., 1:37 lb. per B.H.P. hour; 
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tandem compound condensing engine with two superheaters of 
55 B.H.P.. 125 lb. per B.H.P. hour. We are also informed 
that the same makers have recently obtained a figure of 1°11 1b. 
per B.H.P. hour for a 500 h.p. tandem compound semi-port- 
able set. ^ These engines are particularly suitable for tem- 
porary generating stations and extensions, and their variation 
in speed is guaranteed to be within 1 in 150. 


STANDARDISING AND TESTING INSTRUMENTS.— 
Messrs. R. W. Paul's new instrument catalogue takes the useful 
form of a number of separate sheets bound together in a cover, 
So that they can easily be added to. A very large variety of 
resistance boxes, slide wire resistances, and bridges, variable 
carbon апа other rheostats, are listed, in addition to moving 
coil "single pivot" galvanometers and measuring instruments. 
Further forms of galvanometer include the well-known Ayrton- 
Mather moving coil type, Mr. A. Campbell's standard galvano- 
meter, and Paul's marine galvanometer. Another group of in- 
struments is the series of Duddell-Mather с wattmeter 
and anti-capacity gauge resistances. The special instruments 
for alternating current work include Cohens barretter, the Ayr- 


ton-Mather electrostatic voltmeters, and Campbell's vibration 
galvanometer, and standards of mutual induction. 


STEAM TURBINES.—We have received a pamphlet from 
Messrs. Willans & Robinson, Ltd., describing their system of 
‘mixed pressure" turbines, in which, by specially arranged 
valves and governor gear, the same turbine can act either as 
an exhaust steam turbine or as a combination between the two 
when the supply of exhaust steam falls below the normal. 


TELEPHONES.—The Sterling Telephone and Electric Co. 
have ‘sent us the seventh edition of their long list of telephones 
and accessories, fire alarms, mining bells, and exploders, &c. 


WATER SUPPLY, PUMPS AND ACCESSORIES.—A collec- 
tion of leaflets from Arnold Goodwin & Sons, of Southwark, deal 
with their compressed-air system of pumping water, and announce 
the opening of new departments for hydraulic and general en- 
gineering repair work. Other specialities are the ‘‘Beatall’’ 
poent iston rings, and a series of self-restraining worm-geared 
ifting blocks and ‘‘suspended lift-ways.” ; 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N the Comptes rendus de l'Académie des Sciences, 1907, 645, 

C. Matignon describes the preparation of aluminium carbide, 
C,Al, A mixture of fine aluminium powder and lamp black 
is placed in a Perrot electric furnace and strongly heated ; the re- 
action between the metal and carbon takes place quite smoothly. 
The heating can also be carried out with an acetylene-oxygen 
" fame. Another method for preparing the carbide is to heat 
hexachlorobenzene, C,H,, in a sealed tube with aluminium to 
225°. The carbide gives off methane when acted upon by hydro- 


chloric acid, 
C,Al,+12HC1=3CH,+4AlCl,. 


Time after time patents containing processes for the electro- 
plating of aluminium have been published. but we seem to get 
very lit 


tle nearer a successful process for plating upon this 
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metal. According to the Electrochemische Zeitschrift of Janu- 
ary, the well-known firm of Langbein-Pfanhauser in Leipzig 
have now worked out a process which is entirely successful. 
Unfortunately, what the process is is kept a secret. 

In the electrolytic production of aluminium by the electrolysis 
of alumina dissolved in fused cryolite, the electrodes em- 

loyed are of carbon. In the American Patent 872,985 (3/12/07), 

enry Spencer protects the use of electrodes of calcium or other 
carbide. According to Spencer, both the cryolite and alumina 
take part in the electrolysis, and the electrode is therefore con- 
sumed in the following manner :— 


2AIF,-2A1,0,--5CaC, —- 6AI -3CaF, 4-6CO. 


It is usually accepted that in the process as at present worked, 
only the alumina is decomposed by the current, and that the 
corrosion of the electrode is entirely due to the action of the 
liberated oxygen; indeed, great care is taken in the regulation 
of the voltage in order to prevent the liberation of fluorine. If 
when calcium carbide electrodes are employed the reaction takes 


place as above formulated, there seems no reason why the bath 
should not be started with fused calcium fluoride, since unless 
cryolite were continually charged in, after a time the bath 
would become rich in calcium fluoride. Furthermore, as the 
aluminium fluoride became used up, the alumina alone would 
take part in the electrolysis. If alumina only took part in the 
electrolysis, then the electrode would be oxidised as follows :— 


Al,0,+CaC, = CaO 4-2CO 4-2AL. 


The bath would therefore become choked up with lime, and 
the resistance would increase. On the other hand, it would 
hardly pay to continually charge in cryolite, whether artificial 
or natural. 

Up to the present, in order to form reguline masses or fila- 
ments of very refractory metals, such as tantalum, it has been 
customary to compress the powdered metal, and then to cause 
adherence of the particles by passing an electric current through 
the compressed mass in an indifferent atmosphere. In the 
American Patent, 873,958 (17/12/07), M. V. Pirani describes 
a new method of melting the metal in vacuum. An oxide, such 
as barium oxide, is strongly heated in a vacuum, so that it be- 
comes ionised, there is then no difficulty in striking an arc 
between it and the substance to be melted. The method of 
carrying out the operation is shown by the sketch, Fig. 1. 
А is the barium oxide, which can be brought to a high tem- 
perature in the vacuum by heating it with the current from 
the battery b. Ав soon as this has taken place an arc readily 
springs between the metal to be melted at a and the oxide. On 
a 100-volt circuit the arc can be induced when the oxide and 
metal are separated by some centimetres, with 50 amperes the 
metal is very rapidly melted. Either a direct or an an alter. 
nating current can be employed. 

Calcium carbide is always contaminated with more or lesa 
unreduced lime and carbon, and consequently does not vield 
the same quantity of acetylene as if it were quite pure.: J. C. 
King, in the American Patent, 872,351 (3/12/07), describes a 
furnace for remelting the carbide, and thus getting rid of at 
any rate a portion of the impurities, and for obtaining it in 
homogeneous blocks or cylinders. Fig. 2 gives an idea of the 
furnace which is employed. A is the one electrode, and BB the 
other; they both consist of graphite or other form of carbon. 
The broken carbide is charged in and the current passed. The 
carbide between А and 7 sets up a powerful resistance, and 
thus becomes strongly heated and plastic. It consequently 
passes out below А, and as it solidifies is drawn continually 
away by the ratchet arrangement at C. For some purposes 
it certainly would be a great advantage to have the carbide in 
the form of cylindrical blocks. It would be convenient for 
packing, and there would be no difficulty in breaking it ир 
as required. The second melting should certainly have a 
purifying effect. 

O. Thallner contributes an interesting, but rather diffuse, 
article to Stahl und Eisén, November 20th and 27th, upon the 
“Manufacture of High-grade Steel in the Electric Furnace." He 
considers that the electrode furnace of Héroult is of great use 
for desulphurising, dephosphorising, and deoxidising. Great 
credit is due to Héroult, Eichhoff, and Lindenberg, for recog- 
nising the possibility of purifying iron and steel by careful 
manipulation of the slag. and of realising the importance of 
using pure slags. The electric furnace is generally compared 
to the crucible furnace but Dr. Thallner considers it as being 
quite apart from the crucible furnace, where the metal remains 
molten over long periods. The process in the Héroult furnace 
consists practically of three stages. In the first place the phos- 
phorus 1з removed, and the sulphur content seduced: also the 
carbon is reduced in quantity to about O'l per cent. Over. 


210 ELECTRICAL ENGINEERING 


oxidation may take place, and manganese and silicon are re- 
moved. The second stage is one of deoxidation, and the third 
stage is a reduction process. ‘The slag is deoxidised by the 
formation of calcium and silicon carbide, the iron is thus re 
duced from the slag, and the slag is in a condition to absork 
the sulphur. Dr. Thallner mentions that the life of the 
Heroult furnace is very good, as shown by experience with a 
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1}-ton furnace in the Lindenberg works at Reinscheid. ‘his 
furnace has had 2,357 charges, varying between four and ten per 
day. Sometimes the charges have been cold, and at other 
times molten. No repairs of any importance have been found 
necessary, and any small repairs which were required have been 
easily carried out at small expense. The furnace is not hard 
to work, but it requires careful attendance. 


ELECTRICAL SCIENCE 


British and American 


Lecture at the Royal [nstitution.—Prof. E. Rutherford de- 
livered last Friday evening's discourse at the Royal Institution, 
the subject being that to which he has so largely contributed, 
radioactivity. It is four years since his last appearance here, 
so most of his lecture was devoted to a review of the progress 
made in that time in radioactive knowledge. Some of his 
remarks on the most recent discoveries may be mentioned. 
We learn that of the family of radium the youngest known 
member is radium-G, formerly known as polonium, and ex- 
tracted several. vears ago from pitchblende by Mme. Curie. 
The transformation product. formerly called radium-E. has of 
late been shown to be complex, and to consist of substances 
now called respectively radium-E and radium-F. The lecturer 
complained that there was little advance in the direction of 
cheapness of radiu n, but stated that meso-thorium and radio- 
thorium, which were extremely active substances, were likely 
soon to be put on the market and to become useful substitutes, 
in certain experiments, tor radium. Prof. Rutherford then 
traced the story of the pursuit and capture of the father of 
radium. This has been named ionium by Boltwood, its dis- 
coverer; but as these matters have been already dealt with at 
a number of dates in this column, we need not recapitulate 
the le:turer's account of the discovery. 

Inductance in Parallel Wires.—The effective inductance for 
high-frequency currents of a circuit consisting of or comprising 
two parallel wires is often required with considerable accuracy. 
For instance, in the measurement of small inductance experi- 
mentally, the inductance of the leads used should be known 
with fair accuracy. In Nature of January 30th, J. W. Nichol- 
son gives a formula for the case when the two wires, one the 
return of the other, are equal in radius. -His formula is 

с | du. berzber' z - bei x bei’ т 
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{ a c (ber' w)? + (bei' 2))? 
where L is the self-induction of a length 7, c the distance 
between the wires, a the radius of the wires, and и the per- 
meability of their material. ‘The quantity x is equal to 
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where N is the frequency of alternation per second; and the 
functions ber x and bei x are those introduced by Lord Kelvin, 
and subsequently tabulated. The formula becomes less accu- 
rate. as c, the distance between the wires, decreases, and also 
as the frequency increases or the radius of the wires increases. 
So far as the first cause is concerned the error is not more 
than 1 per cent. when the distance between the wires is ten 
times the radius, or 4 per cent. for five times the radius, or 
10 per cent. when the distance 1s only three times the radius. 
АП the other causes of error in the formula taken together 
vield. very slight error, even with frequencies as high as a 
hundred million per second, so that the range of application 
of the formula is extremely wide. When the frequencies be- 
come low, the formula given above relapses into the common 
formula for two parallel wires not too near together, namely, 
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where the symbols have the same meaning as befme. — The 


author mentions that the formula he has deduced for two 
parallel wires, whose radii are not equal, is much more cum- 
brous than his formula given above. 


Continental 


Positive Elcctrons.-- А. Dufour has made an observation 
which. he says, receives its most obvious interpretation on 
assuming the existence of positive electrons. The observation 
in question is described in the Comptes Rendus tor January 
20th. When the Zeeman effect is cbserved in а direction 
parallel to the magnetic field. each line is resolved into a 
doublet of light circalarly polarised in opposite directions. The 
shortened wave-length is emitted by the electrons revolving in 
the sense of the positive magnetising current. In analogous 


phenomena observed in the absorption spectra of certain crystals 
and liquids, the same rule is observed, except in а few 
anomalous cases observed by Jean Becquerel. But no excep- 
tional behaviour has hitherto been observed in bright-line 
spectra shown by a glowing gas. Now Dufour describes such 
an anomalous  effe:t in the arc spectrum of pure calcium 
fluoride, which, accorcing to Fabry, exhibits flutings with 
sharp edges at 603696 A units (D), 6050°81 (D'), and 6064:49 
(D"). In a magnetic field, only D" shows the normal displace- 
ment and polarisation. In D the effect produced indicates 
positive electrons, though the polarisation is not complete. 
The other lines indicate a similar effect, though more feebly, 
and it can also be observed in the corresponding absorption 
spectra. The author's startling conclusion would be more con- 
vincing if the effect were shown on pure elementary spectrum 
lines. 

Slightly Damped Oscillations.—Max Wien produced trains 
of Ышш damped oscillations by loosely coupling a strongly 
damped primary with a feebly-damped secondary. The decre- 
ment of the latter, originally d, 1s increased to 

ak? 
оа 


by the ooupling. where d, is the decrement of the primary, 
and & is the coefficient of coupling. The second term may be 
reduced by making the coupling loose (reducing £, and also 
by making d, very large. Тһе effect of doing so resulted 
in small damping, but since loose coupling means a feeble 
transmission of energy, large capacities had to be employed 
in the primary in order to get a perceptible transmission. 
However, the author found that there 15 no real necessity 
of making the coupling loose. When & is large. and the spark 
crosses in air, the spark increases very rapidly in resistance 
after the first oscillation. For subsequent oscillations the 
primary circuit is practically "о and the secondary alone 
oscillates, and continues to oscillate freely. This means that 
large amounts of energy can be transmitted without much 
damping. On working out this new method, the author found 
himself in a position to bring down the decrement to 0:006. 
Magnetic Action of Cathode Rays—-Both Hertz and' von 
Geitler looked for the action of a beam of cathode rays upon a 
magnet as a counterpart to the action of а magnet upon cathode 
rays. Neither of them succeeded in tracing such ап action, 
and Hertz considered that this negative result. proved the 
cathode rays to be ether waves and not charged particles. 
Quite recently E. Klupathy has discovered the effect sought 
for. It is described in No. 1 of the Annalen der Physik. A 
piece of steel wire was magnetised and suspended vertically 
above a long cathode-ray tube, so that its north-seeking pole 
was close to the outer glass surface. It was suspended from 
one end of a rod hung parallel to the tube. and counter- 
balanced at the other end of the rod һу a copper wire. The 
rod itself was suspended by a long quartz fibre, so that the 
N-pole was free to move in a direction at right angles to the 
tube, and oscillated with a period of 85 seconds. The magnet 
and suspension were enclosed in a glass «ase. The deflection 
observed was in the direction expected, and indicated a current 
of a few millionths of an ampere. On replacing the tube hy 


‘a wire traversed by an equal current, the same deflection was 


obtained. A Wehnelt oxidised cathode did not give this effect. 
probably owing to the high ionisation of the gas in the 
tube. 

Energy in Three-phase Circuits.—G. Lignana deals. in 
L'Elettricista, of December 15th, with the problem of measuring 
the total energy in a three-phase svstem having four wires, 
three attached to the points of the star and one to its centre. 
This, as a rule, requires three wattmeters of equal range, con- 
necting the central wire with each of the three-phase wires 
respectively. The author, on the other hand. puts one watt- 
meter between wires 1 and 2, another between 1 and 3. and a 
third, provided with a commutator, between O and 1. The 
last of these may be considerably smaller than the two others. 
Its reading may be positive, negative, or zero. To avoid 
ambiguities, the load оп one of the wires may be varied so as 
to make the deflection of the third wattmeter zero. In that 
case the total energy is measured by the sum of the readings of 
the other two  wattmeters. This implies а dissymmetrical 
charge and a current in the fourth wire, which, however. may 
be avoided by means of the commutator on the movable coil of 
the third wattineter. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 15 Strictly Copyright.) 


Specifications Published Jan. 30th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


1906 Patents 

24,582, Bruce PEEBLES & Co. & La Cour. This is a com- 
pensated phase transformer for the conversion of single-phase 
current into poivphase, or vice versa, and consists of an ordinary 
polyphase induction machine with two rotor windings. In the 
three-phase arrangement, two of the phases of the stator winding 
are supplied direct from the single-phase circuit, and the third 
phase is energised by the action of the short-circuited rotor 
winding. The second winding is an ordinary closed circuit 
winding with a commutator into which current 18 supphed from 
tappings on the stator. This exciting current, the object of which 
is to prevent the phase transformer from taking a wattless 
current from the single-phase circuit, can be made to vary with 
the size and nature of the load, by passing it through a series 
transformer, the primary of which 25 in series with the load. 
Five claims, six figures. | 

1907 Patents 

2,595, ATELIERS Tnuowsos-HovusroN. This relates to dynamo- 
electric machines having good commutation at all loads whilst 
permitting the direction of rotation to be reversed without 
displacing the brushes. In compensated machines in which the 
polarising ampere turns differ from the number of compensating 
ampere turns, a single winding 1s so arranged that in every zone 
of the stator the ampere turns of the winding are equivalent to 
the geometrical sum of the superposed polarising and compen- 
siting ampere turns, and adapted for rotation in either direction 
without moving the brushes, the ampere turns of each section 
teing equivalent to the geometrical sum of the ampere turns 
recessary for polarisation, and those for compensation in every 
zine of the motor. Two claims, four figures. 

11.621, Brooks & AKERS. An arrangement for regulating 
zlternating-current. machines when coupled iu parallel, and con- 
nected to the main bus bars through the primary windings of 
transtormers, the secondaries of which are in closed series. The 
transformers are combined with reactance coils, through which 
the machines are connected to an auxiliary bus bar, by means of 
which the transformers effect the balancing of the load, and the 
coils counteract the tendency to get out of step. One claim, one 
figure. 

12.925, ‘THe British WresrINGHovsE ErgcrRIC Co., Lro. This 
relates to means for nentralising and preventing disturbances in 
electric circuits caused by electro-magnetic induction from other 
circuits near to them, and is particularly of service to telephone 
and telegraph circuits which run parallel to alternating dis- 
tributing circuits. The E.M.F. is neutralised by means of a 
transformer, the primary winding of which 1s connected in series 
with an auxiliary circuit; the secondary is connected in series 
with the intelligence transmission circuits, so that its voltages 
oppose and neutralise those induced in them, by the I. M.F. set 
up by the power transmission system. If all the circuits have 
earth return conductors, a part of the current of the power 
transmission wili return through the metallic conductor of the 
intelligence transmission circuit. The auxiliary circuit. should 
be of the same character as the transmission circuit, and an earth 
return is provided in the auxiliary circuit. The transformers 
тау be placed at varying distances from each other. Two 
claims, five figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Names in brackets indicate communicators of inventions from 


a 
Summaries of the more important of these patents will appear in our 
next issue. 
1906 Patents 


22.519, Harrietp. Voltameters. 
25.411, Berry. Electrically-heated apparatus for cooking. 
28,628, CLARK & Vrasro. Electric switches. 


1907 Patents 
785, CaLvert. Covering, arranging, and mounting electric 
conductors. 
813, Davies. Automatic fog-signalling apparatus for rail- 
ways and the hike. | 
899, HorLipcE. Magnetic separators. 
919, Parsons & Barr. Electric clocks. 
1,005, LancasHtrE Dyxamo & Motor Co., WARBURTON, & 
KrrsALL. Auxiliary dynamo-electric machines. 
1,099. British Тномѕох-Носѕтох Co. (General Electric Co.). 
Electric switches. 


1,0994, British THomsox-Houston Co. (General Electric Co.). 
Electric switches. 
1,191, SrockaLL. Electric circuit closing devices. 

1,195, НАмилох. Electrostatic measuring instruments. 

1,277, British Тномѕох-Нооѕтох Co. (General Electric Co.). 
Electrice switches. 

1,279, Внітіѕн THomsoxn-Hovuston Co. (General Electric Co.). 
Systems of electric motor control. 

1.449, FnasrnR. Braking of electrically-propelled vehicles. 

1,499, MaNbERs. Production of continuous electrical oscilla- 
tions for therapeutic purposes. 

5,452, EbGAR & Epcar. Electric switches. 

3,633, Brrrish Тномѕох-Нооѕтох Co. & Ногрех. Electric 
nieters. 

4,081, Кикстаїс IcxNition Co. & Наш. Electric ignition- 
apparatus of internal-combustion engines. 

4,185, British Тномхох-Носѕточ Co. (General Electric C'o.). 
Protective devices for electrical apparatus. 

4,782, BRoabpBENT. Electric switches. 

5,424, Damseaux. Electric incandescent lamps of variable in- 
tensity and holders for the same. 

5,502, Вогтох & CovENTRY WATCH MOVEMENT MANUFACTURING 
Co. Electrical switches. 

6,266, British Exvecrric PraANT Co. & OE€ELSCHLAGER. 
mutation of dynamo-electric machines. 

7,279, Axcotp & Maxim ELECTRICAL Co. Electric arc lamps. 

9,240, MóLLER. Electric time-pieces. 

9,357, NortH & Ponr. Electrolytic electricity meters. 

9,991, ErLiorr. Multiple sockets for incandescent lamps. 

10,406, W. T. HENLEY sS TEÉrLEcGRAPH Works Co. & NICHOLS. 
Junction boxes for electrical cables. 

10,469, Haun. Electrical vapour apparatus. 

10,786, British 'uoMsoN-HovustoN Co. (General Electric Co.). 
Electrical signalling systems and apparatus therefor. 

11,616, FLvEGELMAN. Electro-magnetic counters. 

11,717, Stemexns & HarskE AkT.-GrEs. Metallic filament lamps. 

11.823, Lake (Stone). Devices for amplifying telephone currents. 

12,356, NrEPaNOw. Method of signalling by means of electric 
lights апа apparatus therefor. 

12,531, TURNER. Electric connectors or couplings. 

15,755, ANKER. Ear-gcuard for telephone receivers. 

16.251, HiNskv. Insulating conduits for electric wires. 

17,079, GscHwexp. Medical electric heating appliances. 

17,722, BRrrisH. Тномхох-Нооѕтох Co. (General Electric Co.). 
Electric controllers. 

17,968, CrLAssEN. Process for electrolytic metallic coating upon 
metals. 

17,969, CrassEN. Electrolytic process for the production of 
metallic dark coatings upon metals. 

18,921, Brirish INSULATED AND HLsBY Canrks, LTD., & HAR- 
RISON. Electric telegraph apparatus. 

19,800, Lake (Fabrik Klektrischer Zunder). Dynamos especially 
applicable for exploding electric igniters. 

20,650, HanTENsTEIN. Electric furnaces. 

20,948, Stemexs Bros. Dynamo Works. LTD. (Siemens Nchuckert- 
werke (Ge«.). Method for reducing disturbances in tele- 
phone and telegraph wires. 

21,862, RicKMANN. Armature for magneto-electric igniting ap- 
paratus. 

22.322, Joxres. Brakes for tramway and railway vehicles. 
24,028, WoLrRAM LAMPEN Axkt.-Ges. Process for decarbonising 
tungsten filaments containing carbon or carbide. 

26.130, Brewer (Taylor); Electric furnaces. 

26.846, ALLGEMUINE ELektrizitits Ges. Are lamps. 


Com- 


Complete Specifications open to Public Inspection before Accept- 
ance, under the Patents Act, 190]. 


1907 Patents 


Connections for dvnamo-electric machines. 
Telephonic apparatus. 


1908 Patents 


327, LERTOURNE. Electric speed indicators. 

328, LEnrTovnNÉ. Electric motors. 

660, ALLGEMEINE Evekrrizriits Ges. Multiple-rate meters. 

661, ALEXANDERSON. Dynamo-electric machine. 

700, AGreLL. Electric type printing apparatus. 

889, вт & AMALGAMATED Rapio TELEGRAPH Co. 
telephony. 


5.5064, LAMME. 
16,854, TARDIEU. 


Radio- 


Expiring Patent 

The following patent expires during the current week. after 
a life of fourteen years :— 

No. 3020, February 12th. 1894. FREDERICK Тєрхвснү. Im- 
provements in electrical machines, to increase the output and 
efficiency of induction machines, and particularly applicable to 
machines of the ** Wimshurst " type. 


For LOCAL NOTES, Gc., see pp. 213 to 220 
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LOCAL NOTES 


ABERDEEN: 7ле Tramway Service.—Complaints have been 
made by the residents along certain tramway routes as to the 
service being behind schedule time. The tramway manager 
has submitted a statement which shows that for sixteen week- 
days the cars on these routes were only one-sixteenth of a 
minute behind schedule time, and the committee have accord- 
ingly agreed that there has been no foundation for the com- 
plaint. Mr. J. D. Laird, the traffic superintendent, having 
secured a position with the Halitax Corporation, the General 
Manager has arranged that the work of superintending the 
traffic shall be carried on without an increase of staff. 

Electricity Supply.—The Electrical Engineer has received an 
application. from the Admiralty for a supply of electric power 
to the proposed wireless telegraph station which is to be 
-established at Aberdeen. А schedule of prices is to be drawn 
up. During December, 1907, 696,771 Board of Trade units 
were venerated compared with 760,865 during the corresponding 
month of 1906. 

Purchase of. Deeside Сога Undertuking.—The Corporation 
-electrical engineer, Mr. J. A. Bell, has prepared a report show- 
ing the capital expenditure of the Deeside Electricity Supply 
Со.. without any allowance for depreciation, sinking, or reserve 
tunds. The nominal capital of the company was £10,000, and 
the price paid by the company in December. 1905. to Messrs. 
Lowdon Brothers for the undertaking was £7,500. Subse- 
‘quently, the company installed plant to the value of £1.712, 
and a workmen's cottage had been erected at a cost of £330, 
making a total of £9,842. The valuation Mr. Bell made for the 
Corporation of the undertaking as a going concern was £6,137, 
which, however, did not include anything for the cost of the 
company’s provisional order, or the flotation of the company, 
amcunting to £667. or for good-will, &c. The company's profit 
for the year ended December, 1906, was £283 3s. 9d., from 
which was deducted, interest £54, and proportion of pre- 
liminary expenses, £36 7s. 8d., leaving £192 16s. ld. as the 
net profit for the vear. The umits sold for the year ended 
December, 1907, show a 10°4 per cent. increase over the pre- 
ceding year. The undertaking, as taken over by the Corpora- 
tion, had 141 consumers. It will be remembered that the Cor- 
poration sought and obtained powers to purchase the company’s 
undertaking in a Bill last session. 

ACCRINGTON: Tramway Supervision.—The General Works 
Conimnittee have agreed to take over the supervision, main- 
tenance, and repair of the tramways, the cost thereof to be 
chargeable to the tramways’ department. 

BATH: Purchase of Electric Light Works.—The arrangements 
between Mr. Schenk, which were made some time ago on behalf 
of the Somerset and District Electric Light Co. and the Cor- 
poration to purchase the electricity works, expires at the end 
of March. Up to the present the necessary capital to carry out 
the purchase has not been obtained, and if the agreement has 
not been put into force by the time mentioned, the deposit of 
52.500 will be forfeited. In the meantime a suggestion has 
been made that the works should be leased or the option to 
purchase shall be further extended. 

BLACKBURN: Tramway  Sfatistics, —The Borough Trea- 
surer's statement relating to the working of the Corporation 
electric cars for the nine months ended December 31st shows 
total expenditure amounting to £28,492, averaging 8'06d. per 
car mile. and receipts £47,424, averaging 13°42d. per car mile. 
The sum of £18,931 is carried to net revenue account, and 
after payment of sinking fund and interest, the net profit on 
the nine months’ working is returned at £3,362 16s. 2d. 

BRIGHTON: Tramway Undertaking.—4A resolution is down 
to be moved at the next meeting of the Corporation recom- 
mending the Tramways Committee to obtain expert advice as 
to the present system of running the cars with a view to 
improving the service generally. 

BURY: Proposed New Electricity Works. In response to a 
request from the Bury Chamber of Commerce, the Corporation 
has decided to supply details of the scheme for building a new 
generating station. No application has yet been made for the 
necessary borrowing powers. 

CANADA: Electric Railway Develonments.—It is stated 
that progress is being made in connection with the company 
which proposes to spend £2,000.000 upon electric railway and 
other enterprises in Canada. Engineers are said to be engaged 
in making the necessary surveys in connection with electric 
railways in the rural districts of Ontario and Montreal. It is 
also proposed to take the Toronto Street Railway in hand 
and greatly improve it. | 

CARDIFF: 7'elephone Call Boxes.—The National Telephone 
Co. have opened six public call boxes in the Docks district, 
the charge being 1d. for communication with subscribers con- 
nected to any exchange in the Cardiff area, and 2d. per call 
to certain places beyond. 

Tramway — Receipts,.—Mr.. Arthur Ellis, the 
Manager, reports that, based upon nine months’ actual expendi- 
ture from figures supplied bv the City Treasurer, he estimates 
that at the end of the year there will be a profit of £15,000 from 
the tramway system, as against £4,000 last year. 


Tramways | 


COLNE: Road Repair by Tramway Co.—A dispute between 
the Town Council and the Colne and Trawden Light Railway 
Co., on a question of principle regarding the repair of the 
roadway just outside the light railway track, is to be submitted 
to arbitration. 

DERBY: Vramway Extensions.-—Preliminary runs have been 
made over the recently converted Nottingham Road route, and 
it 1s anticipated that the line will be opened for traffic this 
week. 

DORCHESTER: Provisional Order. Rerocation.—The Board 
of Trade has revoked the Dorchester Electric Lighting Order, 


1901. 


DUNFERMLINE: Electricity Supply.—Atter considering the 
report made by Nir Alexander Kennedy, in which he advises 
the transter ot their electric lighting provisional order to the 
Fite Electric Power Co., the Town Council has requested Sir 
Alexander to ascertain upon what terms the company would 
acquire the order. 

EASTBOURNE: Assessment of Electricity Works.—As the 
result of a conterence between the Electric and Lighting Com- 
mittee, and the Assessment Committee it has been agreed 
that the assessment of the electricity undertaking shall be in- 
creased from £1,420 to £3,020. 

FINCHLEY: Auctensions of Electric Lighting Area.—As we 
have already reported, a ratepayers’ meeting has rejected the 
clause in the Corporation's Bill tor enlarging the electric light- 
ing area. "The matter came up at a special meeting of the 
Council last week, when this decision of the ratepayers was 
confirmed. | 

HALIFAX: Workmen's Tramway Fares.—In reply to a ccm- 
munication from the Board of Trade, the Tramways Committee 
state that the delay in working out a scheme of workmen's fares 
to meet the wishes of the ratepayers, who memorialised the 
Board of Trade, has been due to the recent changes in the 
managership. 

HANWELL: Tramway Nuisance.—At the last meeting of the 
District Council a letter was received from the Board of Trade 
in answer to the Clerk's letter, regarding the noise of the 
trams, stating that so far as the section of the Tramway Act 
relating to the obligations of the London United Tramways Co. 
were concerned, the Board was not prepared to order any in- 
spection, since it did not appear to them that an inspection 
could determine the question whether the track was being main- 
tained with such materials and in such manner as the road 
authority should direct, and to their satisfaction. The Board 
asked whether the Council alleged that the company had failed 
to comply with the provisions of the former section, viz., that 
they should “maintain the track so as not to be a danger or an 
annoyance to the ordinary traffic." The Clerk was directed to 
reply that the state of the track was both a danger and annoy- 
ance to the ordinary traffic. 

HULL: Telephonic Intercommunication.—Arrangements have 
now been completed for intercommunication between the Cor- 
poration telephone service and that of the National Telephone 
Co. The company will in future abandon the present transfer 
system and pass all calls direct. 

Electricity Finances.—At the meeting of the Electricity Com- 
mittee on Thursday last week it was decided to transfer the 
sum of £20,362, the amount of the present reserve fund, 
towards extinguishing the capital expended beyond the amount 
sanctioned by the Local Government Board. It was stated 
that the amount sanctioned was £334,565, whilst the sum 
actually spent at March 5136, 1907, was £355,321. This action 
on the part of the committee has been brought about by a 
suggestion made by the Local Government Board Inspector at 
the recent inquiry for further loans when dealing with the 
excess expenditure. 

ILFORD: Tramways Intercommunication.—The Board of 
Trade have communicated with the Council, asking whether 
any decision has been come to regarding the proposed inter- 
running of tramcars between the Ilford and Barking tramways 
svstems. The Tramway Committee now state that it is impos- 
sible to arrange such a system of intercommunication between 
the two systems, but recommend that an offer be made to run 
Ilford cars over certain of the Barking lines, the conditions 
being that the whole of the receipts, whilst the cars are run- 
ning on the Barking section, be handed to the Barking 
Council, less the Ilford Council’s actual working expenses. 

INDIA: Progress Under the Electricity Act, —The Calcutta 
Statesman gives the following list of applications for elec. 
tricity supply and tramway powers under the Indian Elec- 
tricity Act for authority to establish electrical undertakings in 
India, with the progress made in each case.—Culcutta—Elec- 
tricity supply and tramways scheme in operation. Darjeeling 
-—General electricity supply, іп operation.  Zarrackpore-- 
General electricity supply, in operation. //owrah—General 
electricity supply, suction gas plant, in operation. Tramways 
scheme, Diesel engines, in progress. Coal Fields District— 
Power-licence granted. Hooghly River District—Power-licence 
granted. Darca—General electricity supply, ım operation. 
Cawnpore—General electricity supply and tramways, in oper- 
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ation. Lucknow—General electricity supply and tramways, in 
progress. DBenares—General electricity supply and tramways, 
licence granted. Aonritsar—General electricity supply, licence 
granted. Delhi—General electricity supply and tramways, in 
operation. Bombay—General electricity supply and tramways, 
in operation. Hydro-electric long-distance power transmission, 
licence granted. Nagpur—General electricity supply and 
tramways, in progress. — Jubhulpur--General electricity 
supply and tramways, licence granted. Secunderabad— General 
electricity supply and tramways, licence granted. Madras— 
electricity supply and tramways schemes, in operation. Kan- 
qoon—General electricity supply and tramways, in operation. 
Mandalay—Tramways, in operation. 

KNARESBOROUGH.—/lectricity Supply.—The Council's at- 
tention having been called to the decision of the Harrogate Cor- 
tention having been called to the decision of the Harrogate 
Corporation to apply for a Provisional Order extending the 
area of their present electricity undertaking to include Knares- 
borough, it has been decided to take no action in the matter. 

LANCASTER: The Tramway Question.—A discussion took 
place in the Town Council last week with regard to the 
continued decreasa in the local tramway receipts. The question 
of convertinz the lines to electric traction in conjunction with 
the Morecambe tramwavs has received attention from time to 
time, and the suggestion was again raised. No action was 
taken with regard to the matter, however. 

LEYTON: North East London Railway Асе. — WV he Urban 
District Council has resolved to call the attention of the Board 
of Trade to the serious delay in putting into operation the 
powers granted bv the North East London Railway Act, 1905, 
and the serious effect entailed on the district by this delay. 

Supply of Electricity ВИ. — Тһе Legal and Parliamentary 
Committee have recommended that the seal of the Council 
should be aftixed to a memorial to the Prime Minister and the 
Board of Trade in favour of the reintroduction of the Supply 
of Electricity Dill. 

LITTLE LEVER  (LANCS): Tramway — Extension.— 
A deputation from the Little Lever District Council has been 
appointed to wait upon the Bury Corporation to ask that 
authority to provide tramways in that district. 

LONDON: Camberwell: Local Firms’ Tenders.—At the last 
meeting of the Borough Council, a resolution was moved to the 
effect that in the case of tenders received from local firms, a 
reduction of 10 per cent. should be made for the purpose of 
comparison between these tenders and those coming from firms 
whose works are outside the Borough. In the event of this 
reduction of 10 per cent. making the local tender the lowest, 
the mover of the resolution suggested that it should be ac- 
cepted. The object was, he said, to induce firms to set up 
werks in Camberwell, and so increase the rateable value of the 
district. The motion was almost unanimously rejected. 

City of London: Audit of Electric Supply Companies’ Ac- 
counts.—The Court of Common Council has decided to support 
the Bermondsey and other Borough Councils in protesting 
against the Board of Trade proposal to dispense with the official 
audit of the accounts of electric lighting companies. Further 
information concerning this matter was published in our issue 
for January 25rd, page 112. 

MORLEY: Proposed Purchase of Tramways.—At a meeting 
of the Town Council on Monday, a resolution was carried com- 
mitting the Council to the purchase of the light railways 
authorised to be constructed in the town. The lines will sub- 
sequently be leased for a term of 28 years at a rental of 
£3,000 per annum. 

NEWPORT (MON.): Parrel Carrying on Tramcars.—The 
Electricity and Tramways Committee looks favourably upon 
the suggestion of introducing a system of carrying parcels 
upon the tramcars, and inquiries are being made into results 
obtained in this connection in other towns. 

OXFORD: 7ле Dolter Surface Contact System.—A reply has 
been sent to the Town Clerk by the engineer to the National 
Electric Construction Co. to the report upon the Dolter surface 
contact system made by the consulting engineer to the Cor- 
poration, Mr. Stephen Sellon (ELECTRICAL ENGINEERING, January 
2nd, p. 28). Mr. E. A. Mitchell says that Mr. Sellon is not 
very definite as to what he means by ‘‘ experimental stage." 
Did he suggest that no progress should be made, and that no 
endeavour should be made to eliminate any small defects? He 
had, from the local paper, taken the number of passengers carried 
on the front line from January 26th, 1907, to November 16th, 
1907—40 weeks—and the total is 2,255,155. If an efficient ser- 
vice of cars had not been maintained it would have been im- 
possible to have carried this number of passengers over so 
short а route. Mr. Sellon had evidently overlooked the fact 
that at Hastings the Board of Trade have given the Dolter 
system a clean certificate, that ever since they opened there 
they have had to report every live stud, and that, owing to danger 
from salt-water flooding the track, the Board of Trade in- 
spector made a snecial test of the effect of salt-water, and then 
defined that a “live stud" should mean any stud reading over 
18 volts to earth. Could Mr. Sellon point to any system where 
such stringent requirements have been laid down? Mr. Mitchell 
also asks where Mr. Sellon obtained his information from re- 
garding the patrol of four men on the look-out for live stnds. 


Certainly not from observation. As a matter of fact, at the 
present moment, only two men were on the track at any one 
time. He did not know how Mr. “ellon arrived at his figure 
of “25 per cent. more current than the average electrical under- 
taking." He had figures of current consumption obtained from 
the Hastings Tramway Co., on November 22nd, 1907, which 
showed an average of 1196 units per car mile. It must be 
admitted by any unbiassed electrical engineer that a track im- 
pregnated with salt-water, as at times at Hastings, would give 
more surface leakage than a similar track which has only to 
deal with rain-water, and he had. therefore, no hesitation in 
saving that the current consumption per car mile along the 
front at Hastings was excellent, and, in his opinion, would not 
be improved upon by the overhead system. In conclusion, Mr. 
Mitchell points out the Dolter system at Hastings has been 
installed under very onerous conditions, the principal 
being that the line was to be put down at the company’s ex- 
pense for a period of twelve months, the Hastings company to 
take it over and pay for it upon the expiry of that period, if 
it was satisfactory. Certain guarantees were also given as to 
the eficient working, and so on. and these guarantees he claimed 
to have fulfilled. Having regard, therefore, to the amount 
at stake, it was only natural that with a new svstem, which 
had not been working in this country before, the directors 
should err on the side of safety, and the result of experience 
proved that the staff could have been reduced considerably. И 
is now stated that the installation has been taken over by the 
Hastings company as satisfactory, 

PENGE: Zhe London Power RBills.—Reporting upon the 
London and District Electric Supply Bill and the London Elec. 
tric Supply Bill {Joint Committee), the Town Clerk state; 
that neither appears to adversely affect the interests of Penge. 
and the Council accordingly does not deem it necessary to take 
апу action with regard to opposing these measures. 

POTTERIES DISTRICT: Vranway Fares.—The North 
Staffordshire Trades and Labour Council and the Tunstall 
Education Committee are reviving the agitation against th 
increase of workmen’s fares and the price of weekly tickets. 
The Fenton and Stoke Urban District Council and the North 
Staffordshire Chamber of Commerce are also taking the matter 
up, and making representations to the British Electric Traction 
Company. 

RICHMOND: West London, Barnes, and Richmond Traw- 


arays.—Mr. Н. B. Renwick and Mr. Stephen Sollon, represent. 


ing the promoters of the West. London, Barnes and Richmond 
Tramways, met the Tramways Committee of the Borough 
Council on the 29th ult., with the object of agreeing to terms. 

SOUTH SHIELDS: Zhe Tramway Staff.—The Tramways. 
Committee has submitted a report to the Corporation to the 
effect that, in view of serious difficulties which have arisen from 
time to time between the tramway manager and the car-shed 
superintendent, and the apparent impossibility of their bein; 
able to work together to the advantage and satisfaction of the 
committee and the undertaking, and to the fact that the 
machinery and the cars have not been maintained in such a 
condition of order and repair as might have been, the com- 
mittee deem it advisable to request the car-shed superintendent 
to hand in his resignation. The resolution has been adopted. 

SUNDERLAND: 7'ramway Statistics.—The Tramways Com- 
mittee have presented a statement showing the estimated ex- 
penditure and revenue up to March 315%, 1908, for the purpose 
of fixing the amount which will be available for ‘the borough 
rates. Тһе actual figures for the year, however, will not be 
available until April. Owing to the extremely bad state ot 
trade and the distress in Sunderland during the past year and 
at the present time, the receipts have suffered a considerable 
drop, and are still going down. According to the statement 
above referred to, the income for the year ending March ólst. 
1908, is estimated at £71,286 14s.; the traffic expenses amount 
to £18,959; general expenses, £5,172 3s.; general repairs and 
maintenance, £4,110; power expenses, £12.840; deducting intere:t 
on loans, £8,563 16s.; sinking fund, £9,370; reserve and re 
newals fund, £6,200, and various other items, leaves a balance 
available for the Borough funds of £4,288. 

TORQUAY: Tramway © Extensions.—Representations аге 
being made to the Town Council objecting to the proposal ot 


‘the Tramways Company to delay construction of the tram 
-lines along the sea front until after Easter. 


lt is pointed out 
that the construction of tramways in this part of the town 
during the season wil be a serious inconvenience and annoy- 
ance to the visitors. 

WALTHAMSTOW: Auditors Criticisms of Electricity Ac 
counts.—In his report upon the electricity accounts for the 
year ending March 31st, 1906, the District Auditor, Mr. D. Н. 
Boggis-Rolfe, makes some strong remarks upon the manner 11 
which the accounts have been kept, and goes into detail as to 
items which should have been charged to revenue, but which 
are charged to capital. The gross profit shown was £10,500 
8s 4d., with a net available profit of £171 19s., this, together 
with £1,302 10s., the balance brought forward from last year. 
making £1,474 9s. 4d., has been carried to the relief of rates. 
The auditor regards this action as absolutely unjustifiable. Like- 
wise the account of stock in hand is criticised and the certif- 
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cate given by the Electrical and Tramways Engineer, who was 
not appointed until May, 1906, is considered valueless. Com- 
plaint is also made that the Council continues to use tramways 
money for electric lighting purposes, and that no certificates 
have been furnished as to the state of repair of the works. The 
auditor arrives at the conclusion that the year’s working has 
resulted in a loss. Among the reasons for this are that the 
sum of £200 charged in respect of officers’ salaries is inade- 
quate, whilst the amount debited for public lighting is exces- 
sive. The auditor also reports upon the accounts for the year 
ended March 3lst, 1907, but his remarks are not of such a con- 
demnatory character. The gross profit is £6,191, compared with 
£10,550 8s. 4d. in the previous year. After debiting interest 
and sinking fund, there is a loss of £4,247 5s., after being 
charged against the accounts sums amounting to £1,489 17s., 
which the auditor states has been unjustifiably charged to capital 
in former years. The light railways accounts are also adversely 
criticised. 

WEDNESBURY: 7ле New Electricity Works.—At ће re- 
quest of the Board «f Trade, a meeting was held a short time 
azo between representatives of the Midland Electric Corpora- 
tion for Power Distribution and the Wednesbury Corporation 
with regard to the supply of electricity. At present the 
Corporation take a supply in bulk from the company, but 
has gone into details with the object of erecting a separate 
generating station. At the meeting at the Board of Trade 
ofhees, the terms upon which the Midland Company would 
continue to give the present supply were discussed, but the 
representatives of the Corporation were of the opinion that 
these new terms would not enable them to carry on their 
undertaking except at a loss. Since then the Corporation has 
received a notice from the company intimating their intention 
to terminate the present agreement for a supplv in bulk on 
March 3lst. As the Corporation's generating station has not 


TENDERS INVITED AND 


ACCRINGTON.—The Electricity Committee have decided 
to obtain tenders for the supply ot a cooling tower for the new 
2.000 kw. plant. 

ASTON.—The Electric Supply Committee recommend the in- 
stallation of a 2,000-kw. three-phase 6,600-volt turbo-generator, in 
order to meet the increasing demands upon the station. The 
approximate cost of the necessary works is put at £355,000, of 
which sanction has already been received to £7,787, leaving 
a balance of £25,213 still to be sanctioned. The scheme also 
includes the installation of two 400-kw. and one 300-kw. motor- 
generators. 

AU STRALIA.—The representative of the Commonwealth in 
Lendon (Captain R. Muirhead Collins, C.M.G., notifies that he 
has received tender forms, specifications, &c., in. connection with 
the supply and delivery of thirty-three switchboards for 
private branch exchanges for common battery working, 
for which tenders will be received at the office of the 
Deputy  Postmaster-General, Sydney, up to 2.30 p.m. on 
March 4th. Specifications, tender forms, &c., may be 
obtained at the Commonwealth Offices in London, 72 Victoria 
Street, S.W., where also preliminary deposits on tenders may 
be paid. Copies of the specification and conditions may be 
inspected at the Commercial Intelligence Branch of the Board 
of Trade, 73 Basinghall Street, London, E.C. 

Captain R. Muirhead Collins, C.M.G., has 
ceived tender forms, specifications, &c., relating to the fol- 
lowing :—Required by the Postmaster-General’s Department at 
Melbourne :—(a) Apparatus for exchange : one common. battery 
switchboard, of 30 sections in all, together with all associated 
frames, racks, power plant, and parts; (b) apparatus for sub- 
scribers’? premises: 5,000 telephone wall sets, 1,000 telephone 
table sets, 150 extension switches (complete), 70 switchboards 
for 2 and 6 lines, 50 switchboards for 5 and 10 lines, 10 switch- 
boards for 6 and 20 lines, 10 switchboards for 8 and 50 lines, 
200 telephone wall sets, and 100 telephone table sets for party 
lines. Tenders will be received at the Office of the Deputy 
Postmaster-General, Melbourne, until 3 p.m., on May 26th. 

BARKING.—The Council invite tenders for the supply and 
delivery of electrical sundries, carbons, meters, &c. Full par- 
ticulars from the Electrical Engineer's office, East Street, and 
tenders to the Town Clerk bv February 25th. 

BELFAST.--Tenders are invited by the Corporation for the 
supplv of low.tension cable during the twelve months ending 
March 31st, 1909. - | i - 

BLACKBURN.—The Electricity and Tramways Committee 
invite tenders for the supply of the following stores during 
the year ending March 25th, 1909 :—General stores (including 
paints, varnishes, &c.), iron brass castings, bolts, bars, &c.; 
timber; glass; insulating material; tools, brushes, &c.; oils, &с.; 
wrought-iron pipes: house service fuse boxes, switches, &c.; 
inctors; motor starting switches; screwed tubes for inside 
wiring. Specification and forms of tender from the Borough 
Electrica! Encineer, and tenders to the Chairman of the Elec- 
tricity Committee by February 15th. 


also те- 


. of expenditure upon the proposed new electricity works. 


transformers and high-tension mains. 


yet been commenced, a letter disapproving of the company’s. 
action has been served upon the company. The peculiarity 
of the position is that the Midland Electric Corporation for 
Power Distribution has a Provisional Order for giving 
a general supply i» Wednesbury, and has declared its 
intention of laying mains in order to give a direct supply, and. 
not through the Corporation as at present. The Wednesbury 
Corporation has been seeking to obtain a revocation of the 
company's order at the hands of the Board of Trade on the 
ground that the price at which energy is now supplied entails 
a charge upon the rates at the end of each year's working. 

WIGAN: lapfrmary Lighting.—The Board of Guardians have 
before them estimates for an electrical installation and a supply 
of gas from the Gas Co. ‘The former is being strongly 
opposed on the ground that the wages for looking after the 
plant would be about £500 per year, and after a long dis- 
cussion, the matter has been referred to the Estate Committee. 

WIMBLEDON: Refuse Destructor Management.—A sub- 
committee bas been appointed to consider whether, in view of 
the fact that most of the machinery at the Sewage Disposal 
Works is now electrically driven, it is desirable to make any 
re-arrangement of the staff there, and whether the refuse 
destructors should be placed under the control of the Borough 
Surveyor or the Electrical Engineer, or under the joint control 
of both. 

YORK: Commercial Developments.—A complete scheme for 
developing the electric supply department of the Corporation 
is now being put into force, and will include advertising, can- 
vassing for consumers, maintenance of electric light installa- 
tions, &c. Electrical installations will also be carried out on 
the hire purchase system, and whero electricity is used for 
power purposes, an amount equal to 10 per cent. of the total 
consumption will be allowed at power rates for lighting pur- 


poses. 


PROSPECTIVE BUSINESS 


BRISTOL.—The Docks Committee invite tenders for the 
supply, delivery and erection, and maintenance for 12 months 
after they have been in use, of electric cables for the supply 
to Avonmouth Docks. The tenders are also to include the con- 
struction, delivery, erecting in place, fitting, completion, and 
testing and the maintenance for 12 months after they shall have 
been taken into use of {Ре electric lighting installations, com- 
plete in all details. for the various buildings, railway yard, 
wharves, &c., at the Royal Edward Dock, now in course of 
construction at Avonmouth. Specifications, &c., from the 
Secretary of the Docks Committee (fee £5, returnable), and 
tenders to 19 Queen Square, Bristol, by February 17th. 

BURNLEY.—Tenders are invited for the supply of a booster 
to the electric lighting station at Burnley Union Workhouse. 
Tenders should be sent in by February 12th. 

The Tramways Committee recommend the purchase of five 
additional tramcars similar in design to those recently put 
into use on the Manchester-road service. The cost is esti- 
mated at £800 each. The bodies of the cars, together with 
motors and fittings, will be purchased separately, and the- 
cars built at the local depot. 

The Town Council has adopted a recommendation to purchase- 
a 750-kw. steam generator at a cost of £6,835, and a motor- 
driven centrifugal pump at the cost of £265. 

BURY.—The Corporation has had laid before it the estimates. 
Гапа, 
buildings, sidings, and plant for ап initial capacity of 2,000 
kw. is estimated to cost £39,881; for a capacity of 5,000 kw., 
£48,155, and for a capacity of 4,000 kw., £55,720. The cost 
of connecting up the new works with the existing generating 
station is estimated at £6,300, whilst £10,000 is included for: 
Mr. S. J. Watson, the- 
Borough Electrical Engineer, estimates the cost per kilowatt 
installed at £19°9, £16°05, апа £13°9 respectively for the three. 
capacities mentioned above. The committee, having considered 
the three schemes, has decided to recommend the Corporation 
to apply for borrowing powers to the extent of £72,000. 

CASTLEREA.—The Rural District Council invite tenders for: 
a suction gas plant, dynamos, battery switchgear, overhead 
distribution lines, arc lamps, and service connections for the 
electric lighting of the town of Ballaghaderreen. Plans may be- 
inspected at the office of the Consulting Engineer, Mr. L. J. 
Lawless, 27 Castlewood-avenue, Rathmines, from whom speci- 
fication, &c., may be obtaiaed (fee £2, returnable). "Tenders to- 
the Clerk of the Council by February 22nd. 

CLACTON.—The Electricity Committee recommend an ех- 
penditure of £4,000 upon additional generating plant. 

COLNE.—A special report has been presented by the Elec- 
trical Engineer relating to the necessity for purchasing am 
additional feeder for supplying electricity to the centre of the 
town. It was resolved to aoply to the Local Government Board 
for sanction to borrow £1.670 for high-tension cable, £1,000; 
for extension to mains, and £1,500 for the hiring out of 
motors. 
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CORNWALL.—The County Asylum Ccmmittee are consider- 
ing the question of installing electricity or gas at the County 
Asylum. 

EDINBURGH,—Tenders are invited for an extension switch- 
board panel. Specifications, &c. (fee, two guineas, returnable), 
from Sir Alex. B. W. Kennedy, the consulting engineer to the 
Corporation, 17 Victoria Street, London, S.W., and tenders 
to the Town Clerk by February 10th. | | 

FINCHLEY.—The application of the District Council for 
sanction to borrow £22,000, for purposes of electric lighting— 
to which no opposition was offered—was the subject of a 
Local Government Board inquiry, conducted on January 30th 
Ьу Mr. H. Ross Hooper, M.1.C.E. The estimate upon which 
the present application was based is as follows :—Buildings, 
612.000; mains and meters. £10,000. " 

GRAVESEND.--Stores аге required by the Electricity De- 
partment as follows :--Sinall coal. engine stores, oil stores, 
lamp stores, carbons, and meters. Specifications, &c., from the 
Borcugh Electrical Engineer, and tenders to the Town Clerk 
bv February 17th. 

"GLASGOW.—'The Tramways Department invite tenders for 
the supply and erection of two movable bridges over the Forth 
and Clyde Canal at Dalmuir and Kilbowie. Full particulars 
from the General Manager, 46 Bath Street, Glasgow, and tenders 
to the Town Clerk by April 13th. | 

HALIFAX.—The Tramways and Electricity Department ìn- 
vite tenders for lighting fittings, electrical accessories, oils and 
grease, paints and varnishes, tubes and fittings. Full particulars 
mav be obtained from the General Manager, and tenders to the 
‘Town Clerk by February 12th. | | 

HEYWOOD.—The Electricity and Tramways Committee re- 
commend the expenditure of £8,000 upon extensions of the 
Electricity Works. 

HORNSEY.—The Council invite tenders for the installation 
of electric light wiring and fittings in the following depots :— 
Sanitary Depot, Highgate; Central Fire Station, Hornsey; 
Branch Fire Station, Harringay; Branch Fire Station, Muswell 
Hill: Fire Box, Stroud Green; Fireman’s Mess Room, High- 
gate; Firemen’s Dwellings, Hornsey; Clock Tower, Crouch End. 
Particulars, &c., ‘rom the Borough Electrical Engineer (fee, 
10s. 6d., returnable), and tenders to the Town Clerk by 
February 17th. MCN 

HULL.—The Education Committee of the Corporation invite 
tenders for an electric light installation and fans at the Selby 
Street West School, now in course of erection. Full particulars 
may be obtained from the City Architect, and tenders should be 
sent to the Town Clerk by February 10th. | 

ILFORD.— Tenders are invited for the supply and delivery 
of а 1,000-kw. steam generator, watertube boiler, &c. Par- 
ticulars from the Council's Electrical Engineer, and tenders by 
February 28th. (See an advertisement this week.) 

LEEDS.— Tenders are invited by the Electric Lighting Com- 
mittee for steam, exhaust, overflow, and other pipes, valves, 
&c., in connection with a steam turbo-generator of 5,000 kw. 
capacity. Particulars from Н. Dickinson, manager, the White- 
hall Road, Leeds (fee, two guineas, returnable), and tenders 
to the Town Clerk by February 10th. 

The Tramways Committee invite tenders for the supply of 
stores during the year ending March 3186, 1909, including 
electrical sundries. 

Tenders are also invited for the supply of steam coal for the 
generating set for six, nine, or twelve months’ supply. The 
consumption is apnroximately 500 tons per week; also for the 
supply of household coal and delivered at the various offices 
and denóts as required. Particulars may be obtained from the 
'General Manager, at the Tramway Offices, City Square, Leeds, 
‘and tenders should be sent to the Town Clerk not later than 
February 215%. 

LONDON: Bermondsey.—Tenders for the supply of the fol- 
lowing stores during the year ending April Ist, 1909, are in- 
vited :—-Arc lamp carbons and brushes, cable and juinting 
material, conduits, electricity meters, demand indicators, and 
main fuses, engine oils, meter boards, street frames and covers 
and joint boxes. Full particulars from the Electrical Engineer. 
and tenders to the Town Clerk by February 17th. 

Battersea.—The Council invite tenders for the supply of 
stores as follows, for the year ending March 31st, 1909 :— Oils, 
engine room stores, coal. carbons for arc lamps, electricity 
meters, service joint boxes, ironmongerv, tools, &c. 
lars from the Electrical Engineer, Electric Light Station, 
Lombard Road, Battersea, and tenders to the Town Clerk by 
February 18th. 

Hammersmith.—-The following stores are recuired for the 
Electricity Department during the twelve months ending March 
jlst, 1909 :—Arc lamp gloves, &с., brooms and brushes: elec- 
trical goods; files: fire bricks; clay and lime: gauge glasses; 
insulated wires; metals; meters; oilman's goods; packing and 
Jomting materials; screws and tools. Particulars from the 
Borough Electrical Engineer, and tenders to the Town Clerk 
by February 19th. 

Islington.—'The Borough Council invite tenders for the supply 
of the following stores during the year ending April 1st, 1909: 
Engine-room stores, &c., arc lamp carbons and globes, oil, trans- 
formers and accessories, &c.; electricity supply meters, prepay- 


Particu- © 


ment meters, cables; electrical sundries: lamps, brushes, arc 
lamp parts, &c.; terminal service and network boxes. Par. 
ticulars from the Town Clerk, to whom tenders by February 
18th. 

Tenders are also invited by February 25th for (a) one 
1.500-kw. steam-turbine alternator, &c., (0) water-tube boiler, 
conveyor, &c. 

LONG EATON.—A Local Government Board inquiry was 
held last week into an application by the Council to borrow 
£10,000 in connection with the electricity undertaking. There 
was slight opposition. 

OLDHAM.—A Local Government Board inquiry was held 
last week into the application of the Corporation for sanction to 
morrow £1,500 for meters. There was no opposition, 

PORTSMOUTH.—Tenders ave invited for supplies from 
April Ist as follows :-—Electrical goods, paints and sundries, 
printing, brooms, brush, &c., castings and ironmongery, street 
works (laying cables, &c.), also for carting coal from steamers 
to bunkers at the electric lighting station, Portsmouth. Par- 
ticulars from the Electric Supply Works, and tenders to the 
Town Clerk by February 12th. 

RATHMINES AND RATHGAR.—Tenders are invited for 
the supply of the following stores during the twelve months to 
March 515%, 1909 :—Coal, arc lamp carbons, incandescent lamps. 
Tenders to the Town Clerk by February 15th. 

SALFORD.—The Tramways Committee invite tenders for an 
additional electric light installation at the Central Depot in 
Frederick Road, Pendleton. Full particulars from the General 
Manager, 56 Blackfriars Road (fee £1 1s.. returnable), and 
tenders to the Town Clerk by February 17th. 

SHEFFIELD.—Tenders are invited for a supply of stores as 
follows for the twelve months ending March 25th, 1909 :—Elec- 
trial supplies and fittings, cable, car fittings, car lamps, wood 
slipper blocks, steam tubes and fittings, overhead line material. 
Full particulars from the General Manager, Tramway Depart- 
nds Division Street, Nhettield, to whom tenders by February 
10th. 

The Cleansing Department of the Corporation requires 
engineering and electrical fittings among other stores during 
the year ending March 25th, 1909. Tenders to the Superin- 
tendent, from: whom full particulars may be obtained, by 
February 11th. 

SOUTH SHIELDS.—4A Local Government Board inquiry was 
held last week into the application by the Corporation for sanc- 
tion to borrow £7,052 for the provision of additional plant at 
the electricity works. There was no opposition. 

STOKE-ON-TRENT.—The Electrical Engineer having pre- 
pared estimates with regard to the probable future demand upon 
the electricity undertaking, the electricity committee recommend 
that application be made to the Local Government Board for 
sunction to borrow £5,965. 

SWANSEA.—Tenders are invited for the supply and delivery 
of motors and starting switches during the ensuing year. 
Particulars from the Borough Electrical Engineer, and tenders 
to the Town Clerk by February 21st. 

WALTHAMSTOW.—4An automatic signalling apparatus оп 
the Hoe Street and Chingtord Road tramway route is to be 
provided, subiect to the Board of Trade giving their sanction 
to the cost being met out of capital. 

WEST HAM.—Tenders are invited for the supply of engine- 
room stores, rubber-covered cable electric wiring materials and 
accessories, and chemicals. Particulars from the Borough Elec- 
trical Engineer’s office, 84 Romford Road, Stratford, Е. 
Tenders by February 6th. 

WIMBLEDON.—The Corporation invite tenders for the 
supply and erection of the undermentioned plant at their elec- 
tricity works, and are prepared to accept tenders subject to the 
sanction of the Local Government Board being obtained for the 
necessary loan E A 1,000 kw. turbo-alternator, with 
condensing plant; (b) two water-tube boilers, econdmisers. 
pipe-work, and feed pump; (c) high-tension main switchboard 
and switchboard gallery. Forms of specification and tender. 
with the general conditions, may be obtained from Mr. Н. Тот. 
linson-Lee, the Borough Electrical Engineer, Electricity Works, 
Durnsford Road, Wimbledon (fee £1 each specification, return- 
able), and tenders to the Town Clerk by February 18th. 

Having regard to the present favourable price of copper. 
tenders for the supply of cables and conduits for the financial 
year beginning March 31st, 1908, are to be invited at спсе. 


M 


NEW PUBLICATIONS 


“Тһе Deinhardt-Schlomann Series of Technical Dictionaries 
in Six Languages,” Vol. II.: Electrical Engineering. including 
Telegraphy and Telephony. Edited by C. Kinzbrunner. (Lon- 
don: Archibald Constable & Co.) 25s. net. 

“The Hughes and Baudot Telegraphs," by Arthur Crotch. 
(London : S. Rentell & Co.. Ltd.) Price 1s. 6d. 


Electrical Engineers’ Volunteers.—Captain and Honorary 
Major E. Towers resigns his commission, with permission tc 
retain his rank, and to wear the prescribed uniform. 
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TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.-—The tender of Messrs. Swanson Bros., of 
Melbourne, for the erection of the Windsor Telephone Exchange 
at £7,574 has been accepted by the Postmaster-General’s 
Department. The ‘following tenders have been accepted by the 
Queensland  Postinaster-General's Department :—Brisbane Elec- 
trical Company : 1,760 No. 2 carporous cells, аі 2s. 3d. each; 
20 coin attachments, at £1 45. 6d. each; 9 battery pole- 
changers, at £3 13s. each; 50 B.S. telephones, at £3 10s. 6d. 
each. G. R. Hodson, Brisbane : 536 No. 2 Leclanche cells, at 
15. 1d. each; 48 Edison Lalande cells, type Q, at 7s. 4d. each; 
288 copper oxide plates, at ls. 14d. each; 576 zinc plates. for 
Lalande cells, at 64. each. I. К. G P. and Telegraph Works 
Co., Sydney : 8 resistance coils, at £2 118. each. James Paton 
& Co., Nydney : 60 visual vibrating indicators, at 8s. 3d. each; 
4 operators’ sets, at £2 2s. 9d. each. Lawrence & Напвси, 
Sydney : 880 B.S. wall telephones, at £2 17s. 6d. each. 

BURY.—RSubject to the sanction of the Local Government 
Board, the tender ior the construction of the chimney at the 
proposed new electricity works has been given to Mr. C. Dennis, 
of Bury. 

GLOUCESTER.—The following tenders for stores have been 
accepted by the Light Railways Committee :—L. Andrews & 
Co., micanite plate, red fibre sheet, asbestos sheet, Baker's Яша; 
Anglo-Russian Oil Co., light car oil parathn; Anti-Attrition 
Metal Co., anti-friction metal; British Insulated & Helsby 
Cables, Ltd., cables; Brown Bayley Steel Works, Ltd., car 
wheel tvres: J. M. Butt & Co., brake blocks. 

HULL.—Upon the recommendation of the Telephone Sub- 
committee. the tender of the British Insulated & Helsby Cables. 
Ltd., for the supply of cables at £254 3s. was accepted, and also 
the tender of Messrs. Macmillan & Co., for instruments at 
£508 15s. 

LONDON: Bermondsey.—An order has been placed with 
Messrs. Grover & Nons for a pair of 7-ft. wheels for a cable 
dium at the electricity works, at £16 10s. 

Shoreditch.—The following tenders have been received for 
the supply of lead-covered, paper-insulated cable service 


cables :—W. Т. Henley’s Telegraph Works Co., Ltd. 
(accepted), £298 15. 5d.; Western Electric Co., £302 118. ; 
W. T. Glover & Co., Ltd., £302 15s.; British Insulated, &c., 
Cables, Ltd., £304; Callenders’ Cable and Construction Co., 
Ltd., £305 15s. 6d.; Siemens Bros. & Co., Ltd., £306 13s. ; 
Lahmever Electrical Co., Ltd., £321 13s. 9d.; Geiple & Lange. 
£338 10s 8d. 

LEYTON.—The Council has confirmed the recommendation 
of the Electricity Committee that the tender of Messrs. Carter 
and Wright for the supply ot a lathe, and of that of Messrs. 
Tangyes, Ltd., for t.e supply of a screwing machine, and 
Messrs. Carter and Wright, emery grinder, at £14. 

METROPOLITAN ASYLUMS BOARD.—The tender at £50 
of Messrs. Buchanan & Curwen for the supply of new main 
cables has been accepted. 

"ORIFLAMME" LAMP CONTRACTS.—The following 
orders have been réceived by Oliver Are Lamp, Ltd., for the 
‘Oriflanme’’ lamp :—From the Admiralty for Н.М. Dock- 
yard. Devonport (Keyham Extension); Haulbowline Dockyard: 
London & North-Western Railway, tor Crewe (37 lamps); acd 
from the Portsmouth Corporation. extension order for 25 lawns 
for street lighting. 

ROCHDALE.—Subject to the Corporation accepting. the 
recommendation of the Electricity Committee, the contract for 
a steam dynamo has been placed with the General Electric 
Co. (Browett, Lindley & Co.’s engine), and the contract for 
coal with Messrs. Simeon Wood, ot Rochdale. 

VLADIVOSTOK.—1t is announced that the contract for the 
erection of an electric lighting installation and also for the 
construction of tramways in Vladivostok has been given to 
a German firm at £158,000. The work is to be completed by 
July, 1909. 

WIMBLEDON.—Two transformers, one of 25 kw. capacity 
and the other of 35 kw., belonging to the Corporation, being 
reported useless, the Electrical Engineer has been authorised to 
obtain a new 75 kw. transformer in exchange, plus payment of 


£58. 


COMPANIES’ MEETINGS AND REPORTS - 


BLACKPOOL & FLEETWOOD TRAMROAD.—The report 
for the half-vear ending December 3lst, 1907, states that, in- 
cluding the sum brought forward from last half-year, the 
balance of profit, after providing for debenture interest, 18 
512,557 16s. lld., and the directors recommend a dividend at 
the rate of 9 per cent. per annum, which will absorb £6,750, 
writing off a sum of £2,500 to depreciation reserve, and £878 
18s. to general reserve account, leaving a balance of £2,408 
18s. lid. to be carried forward to the current half-year. The 
number of passengers carried during the half-year was 
1.799.442. The receipts from all sources amounted to £25,869 
lis. od. 

CITY & SOUTH LONDON RAILWAY.—The report of the 
directors for the half-year ending December 515%, 1907, shows 
that the receipts from all sources have amounted to £89,149 
14s. 8d. and the cost of working has been £41,387 3s. 7d., leaving 
a profit of £47.762 11s. 1d. Inclusive of the balance brought 
forward from June 50th last, the net revenue account shows an 
aggregate total of £49.619 16s. 14. After making provision for 
the debenture stock interest. rent charge. and the transfer to 
the renewal fund of £1,500, a balance remains available for 
dividend ot £54.069 12s. 3d. Out of this sum the directors 
recommend that the full dividend of 5 per cent. per annum be 
paid on the preference stocks, 1891, 1896, 1901, and 1905, and 
that a dividend at the rate of 13 per cent. per annum be paid 
upon the consolidated ordinary stock for the half-year, leaving 
a balance of £1,119 12s. 3d. to be carried forward to the next 
accunt.. The number of passengers, exclusive of season ticket 
holders, during the half-vear under review was 10,732,145, com- 
pared with 9.174.295. during the corresponding period of 1906. 
Tie dividend paid for the June half-year of 1907 was 24 per 
cent., and 2 per cent. for the December half-year of 1906. The 
reduction of dividend in the present accounts is attributed to 
the abnormally high cost of coal and general stores, and also to 
the competition with the electric tramways in the north of 
London. Concerted arrangements have been entered into with 
ali the Tube Railways and the Metropolitan and District Com- 
panies for exhibiting a combined large map, and for the 
gratuitous distribution of small folder maps, as well as for 
advertising generally. By this means it is hoped to educate 
travellers to make more use of the intercommunication between 
the various underground systems. Through bookings, of a kind 
likely to be of great convenience to the public, have been 
arranged between this company’s line and the suburban stations 
on the Great Northern and Midland Railways, also with the 
Metropolitan Railway and the Central London, Hampstead (and 
Hishygate) and Piccadilly Tubes. These are in addition to the 


previously arranged through bookings with the Brighton Railway 
and the Baker Street and Waterloo and Great Northern and (ity 
Tubes. Two additional new steel five-coach trains have just been 
delivered by the Brush Electrical Engineering Company. One of 
these has been put into the traflic, and the other will follow in a. 
few davs. The additional engine required at the generating 
station for the Euston extension has been erected, and is at work. 
The train mileage run during the December half-year of 1907 
was 683,950, compared with 652,048 in the corresponding period 
of 1906. The ailing stock now consists of 52 locomotives and 
155 carriages. The meeting will be held on Tuesday, February 
11th. 

GIANT’S CAUSEWAY & PORTRUSH ELECTRIC TRAM- 
WAY.—The directors report a decrease in the receipts durin 
the vear 1907 of £385, and a decrease in the passengers ame 
of 15,000. This unfavourable result is mainly attributed to. 
the unfavourable weather, the International Exhibition in 
Dublin, and the prolonged strike in Belfast, which prevented 
manv excursions being made. 

GREAT NORTHERN AND CITY RAILWAY.— The report 
for the half-year ending December 31st, 1907, shows tota] 
revenue receipts of £47,582 6s. 6d., and working expenses of 
£24,778 4s. 8d., the percentage of expenses to receipts being 
52:07 per cent. Inclusive of the balance brought forward from 
June 30th last, and after providing for interest on deben- 
ture stock and other charges, and setting aside £500 to renewal 
fund, there remains a balance of £379 10s. 8d., which the 
directors recommend to be carried forward to next account. 
The number of passengers carried during the six months under 
review, including season ticket-holders, was 7,543,174, as against 
7.901.923 for the corresponding period last vear. The number 
of local season tickets issued during the half-year was 3,705. as 
against 3,013 for the half-year ending December 31st. 19C6. 
The directors, after careful consideration, and in conjunction 
with the Great Northern Railway, decided upon a revision of 
fares which involved certain increases. This new arrangement. 
came into operation on November Ist, 1907. The effect has 
been, to a large extent, to check the decline in revenue arising 
from the severe competition which the company has had to con- 
tend during the past half-year. The train mileage run during 
the half-year was 367,539, and the car mileage 1,109,179. The 
meeting is to be held to-day. 

LANARKSHIRE TRAMWAYS.—4An exraordinary general 
meeting was held last week at 83 Cannon Street to confirm the. . 
promotion of a Provisional Order under the Private Legislation. 

LIVERPOOL OVERHEAD RAILWAY.—The report of the 
directors for the half-year ended December 5151, 1907, shows. 
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that the gross revenue receipts amounted to £41,136 2s. 6d., and 
the working expenses to £02,154 7s. 2d. ‘The number of pas- 
sengers carried. were 5,804,029, compared with 5,425,595 in the 
June halt-vear, and 5,555,553 in the December halt-vear or 1£07. 
‘The revenue account shows that the receipts trom passenger 
trathe amount to £40.155 19s. 6d.; miscellaneous receipts and 
interest, £1,000 3s. ; a total of £41,136 2s. 6d. Deducting work- 
ing expenses, transter to renewal tund, and interest on mortgage 
debentures, and on calls paid in advance, leaves £4,652 7s. 2d., 
to which is added the balance brought forward, June 90th, 
1907, viz., £4,452 8s. id., leaving available tor dividend, 
£9,104 15s. 3d. The increase ım the working expenses 
із mainly owing to additional cost of coal and stores. 
The directors recommend the declaration ot dividends 
at the tollowing rates (less income tax) :-9 per cent. 
dividends at the tollowing rates (less income tax) :- -5 per cent. 
per annum on preterence shares, 55,675 175.; 3 per cent. per 
annum on ordinary shares, £1.250; leaving a balance of 
£4.178 18s. 7d. to be carried forward to next halt-year. The 
meeting will be held on Tuesday. 

METROPOLITAN RAILWAY.—At the half-yearly general 
meeting on Wednesday last week the report and accounts given 
in our last issue were adopted. Sir C. McLaren, Bart., M.P., 
who presided, said that there had been a decrease in the 
ordinary passengers carried over the previous year of 1,151,040. 
This was attributed to the multiplication of tube railways in 
London having only one class of gar, and which discouraged 
the habit of paving a higher fare on such lines as the Metro- 
politan, where more than one class of accommodation was given. 
Another factor in the decrease was that it had been necessary 
to increase slightly the number of their fares, which experience 
had shown to be too low. The increase in the third-class fares, 
however, had helped the receipts materially, but the company 
still felt very seriously the effect of the new competition from 
the Piccadilly and Brompton Railway, the City and South 
London Railway, and also the London County Council Tram- 
ways. Whilst, however, these new means of communication had 
diverted a considerable amount of trattc, yet, on the other 
hand, they were beginning to bring traffic in their capacity as 
feeders to the Metropolitan Railway, and the directors had con- 
fidence that in time this new source of revenue would balance 
the loss in the other direction. With regard to the expendi- 
ture, the maintenance of permanent way, works, and stations 
showed a decrease of £1,982, but mainly owing to the greater 
train mileage run and to the high price of coal, the locomotive 
and generating expenses had increased by £4,754. Fortunately, 
they had arranged their contracts for most of their power- 
house coal before the rise took place. Rates and taxes showed 
a decrease of £4,515, due to money returned upon the adiust- 
ment of their assessments. The balance of account for working 
trains for other companies showed ап increased credit of 
£4.427, a portion of which was due to the arrangement with 
the District Companv to provide the whole of the Inner Circle 
train service. In this way the percentage of expenses to re- 
ceipts had been reduced from 62°19 per cent. to 59°76. The 
result was that the amount taken to net revenue account had 
increased by £9,690, and the balance available for dividend was 
£124.557. With regard to the London Traffic Conference, he 
thought there was every reason to be satisfied with the progress 
made up to date. In conclusion the chairman stated that the 
view of the Board was that the prospects of the company at the 
present time were much brighter than they had been for 
several vears.. 

NOTTING HILL ELECTRIC LIGHTING.—.\n extraordinary 
general meeting was held on Monday to pass a resolution con- 
firming the Bill introduced into Parliament by the Notting 
Hill Electric Lighting Co. in conjunction with the Kensington 
& Knightsbridge Electric Supply Co., St. James and Pall Mall 
Electric Supply Co., The Westminster Electric Supply Corpora- 
tion, and Central Electric Supply Co.. having for its obiect the re- 
moval of certain restrictions imposed upon the companies by their 
present Provisional Orders. Sir William Crookes. who presided, 
stated that the Bill gave the companies power to associate for 
the purpose of bulk supply, to lay down the necessary mains for 
the purpose of this bulk supply, and to provide that the mains 
so laid should not be liable to purchase by the local authority. 
The Bill also revises the charres imposed by Provisional Orders. 
Referring to the Bill promoted bv some other of the London 
companies for the purpose of giving a bulk supplv in London, 
the Chairman said that the companies concerned in the Bill 
before the meeting thought it advisable to oppose the above- 
mentioned Bill, and also that promoted by the London & District 
Electric Supply Co., in order to get certain clauses amended. 
The resolution before the meeting was approved. 


Obituary.—'l'he denth took place at Belfast of Mr. John 
Woodside. а well-known”  lrish electrical engineer, оп 
the evening of the 2nd inst. He carried out many im- 
portant installations, including those of the Belfast and Shetheld 
Hippodromes, Purdvsburn Asylum, and numerous mills and 
factories in the north of Ireland, and at the time oi his 
death he had the lighting of Portrush and the Abbey Sana- 
torium, Whiteabbey, in hand. He was in his thirty-seventh 
уеаг. 


NEW COMPANIES 


BRITISH PHOTO-LEXIGRAPH CO.--This company was 
registered on January 28th with a capital of £12.50 in £1 
shares to work, exploit, hire, or acquire an electrical advertising 
apparatus known as the " Photo-Lexigraph," and patents Nos. 
5,990 of 1905, and 15.284 of 1906 in respect thereot to adopt 
an agreement with C. J. Marrian and Н. E. Wells, and to 
carry on the business of general advertising agents and con- 
tractors, electricians, electrical and mechanical engineers, manu- 
facturers of and dealers in electrical, magnetic, and other ap- 
phances, «е. The subscribers are:—T. W. 0. Wheeler, J. 
Hewett. H. E. Wells, C. J. Marman, F. W. Marrian, К. D. 
Walrond, and F. A. Walton. No initial publie issue. The 
number of directors is not to be less than two, nor more than 
five; the subscribers are to appoint the first. Qualification, 
£100. Remuneration, £150 each per annum. Registered ottice, 
5 Mincing Lane, К.С. 

CONTRACT AND FINANCE SYNDICATE.— This company 
wis registered on January 29th with а capital ot £1,000 in 
£l shares to acquire mines, to explore and prospect land sup- 
posed to contain minerals or precious stones in Spain. or 
elsewhere, to construct and maintain railways, tramways, or 
aerial cable ways operated by electric or other power, to carry 
on business as financiers, contractors, and carriers, &c. The 
subscribers are :-——C.. № Jelly. Elizabeth M. Rovers, F. A. 
Wilmot, J. К. Thorn, H. NS. Pilch, O. H. Snazelle, and Н. G. 
Gorringe. No initial. public issue. The number of directors 
is not to be less than two, nor more than five. The subscribers 
are to appoint the first. Qualification (except first directors), 
150 shares. Remuneration (except managing director), £50 each 
per annum (chairman, £75), and 5 per cent. of the surplus 
profits remaining after 10 per cent. has been paid on the shares, 
dividend (maximum in any year, £2,500). Е. A. Wilmot is 
secretary. | 

HESWALL DISTRICT POWER CO.—This company was 
registered on January 28th with a capital ої £50,000 in £1 
shares to adopt an agreement with Н. W. Robinson and R. 
Carter, and to carry on at Heswall, Cheshire, or elsewhere 
the business of an electric supply company. The subscribers 
are :—R. Carter, C. A. Robinson, T. L. Miller, Н. W. Robinson, 
E. B. Drittield, К. T. P. Deyes, W. Н. Pollitt. Minimum 
cash subscription, 25 рег cent. of the shares offered to the 
public. The number of directors is not to be less than three, nor 
more than seven; the subscribers are to appoint the first. 
Qualification, £100. Remuneration as fixed by the company. 

MERCEDES ELECTRIC MANUFACTURING CO.— This 
company was registered on January 25th with a capital of 
£50,000 in £1 shares to carry on the business of manufacturers 
of motors, motor-cars, cycles, and other vehicles of all kinds, 
whether driven by electrical or other power, &c., and to adopt 
an agreement with Mercedes Mixte, Ltd. The subscribers are :— 
Е. Н. March, G. W. Eastham, J. Irwin, V. Jackson, W. $. 
King, T. К. Wells, J. E. Murray. No initial public issue. 
The number of directors is not to be less than two, nor more 
than eight: the subscribers are to appoint the first. Quali- 
fication, £100. Remuneration as fixed by the company. Regis- 
tered office, 114 Regent Street, S.W. 

PEEBLES & CO.—This company was registered in Edin- 
burgh on January 27th with a capital of 215.000 in £1 shares 
to purchase and carry on the business of gas-meter, gas governor, 
ind gas apparatus manufacturers, carried on by Bruce Peebles 
& Co., at Tay Works, Bonnington, Edinburgh. Power is also 
taken to carry on the business of engineers, electricians, brass 
and iron-founders, tube makers, metal workers, wire drawers, 
&c. The subscribers are :—\\. Н. Tilley, F. €. Tilley, W. C. 
Peebles. J. Peebles, A. Blyth, B. Sutherland. and G. K. Grieve. 
The number of directors is not to be less than two, nor more 
than five; the first аге W. C. Peebles, W. Н. Tilley. and F. C. 
Tilley. Remuneration, £50 each per annum. Registered office, 
Tav Works, Bonnington, Edinburgh. 

SCRIVEN HERMANOS Y COMPANIA.— This company was 
registered on January 29th with a capital of £5,000 in £l 
shares to equip, work, and maintain a railway or railways in 
Spain, to acquire any rights, benefits, and privileges which may 
be conferred by the Spanish Government or other authority, 
to construct, equip, or acquire, work and maintain tramways or 
aerial cable-ways, operated by electric or other power, tele- 
graph and telephone lines, &e. No initial. public issue. The 
subscribers and other particulars are the same as in Contract 
& Finance Syndicate, Ltd. 

S.P. (SUCHOSTAWER PATENTS) SYNDICATE.-- This com- 
pany was registered on January 27th with a capital of £6.500 
in £1 shares to adopt an agreement with D. Suchostawer and 
SN. A. Lehmann, and to carry on the business of iron and brass- 
founders, mechanical engineers, tool makers, metal workers, 
electrical, railway, tramway, and water-supply engineers, manu- 
facturers of rolling stock and electric, steam, water. gas, ат, 
and other engines, pumps. and machinery, &c. Minimum cash 
subscrivtion, £300. The number of directors is not to be less 
than two, nor more than five; the subscribers are to appoint 
the first. Qualification, £10 shares or stock. Remuneration. 
£50 each per annum (£75 for the chairman). Registered. othice, 
88 Fenchurch Street, Е.С. 
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“Z” ELECTRIC LAMP MANUFACTURING CO.- -This 
company was registered on January 25th with a capital of 
los UuJ in £l shares to acquire the business of tne "Z^" 
Electric Lamp Syndicate, Ltd., and that of the Albion Elec- 
trio Lamp Works, which the said syndicate has contracted. to 
purchase, to adopt an agreement with the said syndicate, W. L. 
trustee for the holders of the “А” 
shares therein) and Н. F. Brown (as trustee for the 
holders of the “B?” shares therein), and to carry оп 
the business of manufacturers of incandescent lamps апа 
the component parts thereof, makers of and dealers in 
electrical apparatus, fittings, and plant, &c. The subscribers 
are: —W. В. M. Bird, H. E. Andrews, Н. M. Stevenson, 
Н. F. Brown, А. P. Simpson, and E. P. N. Freed. No initial 
pubhe issue. The number of directors is not to be less than 
three, nor more than seven; the first are J.. G. B. Stone, 
chairman (9 Drapers Gardens, E.C.), F. К. Reeves (Salisbury 
House, Е.С.). A. R. Norbert (12 Rue Pelouze, Paris), H. 
Stevenson, and W. B. M. Bird. Qualification, £500 shares or 
stock. Remuneration, £100 each per annum (£150 for the 
chairman). Directors? borrowing powers restricted to £75,000. 
Reyistered office, Orient. House, New Broad Street, Е.С. 


Pakenham (аз 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars, net c.i.f. port of arrival, quoted on Tues- 
day night, was £63 to £65 10s. per ton (last week £64 to 
£04 105. per ton). 

CANNON STREET ARC LIGHTING.—We are informed that 
all the arc lamps in Cannon Street for the experimental City 
lighting are now of the “Oriflamme” type. 


E.C.C. STAFF DINNER.—The annual dinner of the staff of 
the Electric Construction Co. took place at the Star and Garter 
Hotel, Wolverhampton, on Saturday last week. The chair was 


taken by Mr. W. Bullock, the manager, who was supported by 
Mr. W. Buchanan. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 

In. the liquidation of Messrs. Johnstone, Benjamin & Co., 
-electric cable makers, a committee of inspection has been ap- 
pointed to act with the Otticial Receiver and liquidator. 

Creditors of the “Z” Electric Lamp Syndicate, Ltd., are 
requested to send in particulars of their claims to Mr. H. J. 


Owens, Orient House. New Broad Street, the liquidator, by 
March 2nd. 


А general meeting of Wolfram, Ltd., will be held at the oftice 
of the company, 8 Laurence Pountney Hill, Cannon street, Lon- 
don, E.C., on Marcn 2nd, at 4.15 p.m., for the purpose of hear- 
ing the liquidators account of the winding-up. 


At an extraordinary general meeting of the ''Z" Electric 
Lamp Syndicate, Ltd., on January 7th, resolutions were passed 
confirming the agreements made, whereby a new company has 
been registered, as notified above. 


MESSRS. BROWN, BOVERI & CO.—We are informed that 
this firm's Italian house, ‘Тһе Tecgomasio Italiano Brown 
Boveri,” has lately amalgamated with Messrs. Саада & Co., 
who were formerly their most important Italian competitors. 
In the future Messrs. Gadda will not themselves manufacture 
electrical machinery, but will confine themselves to contracting 
for electrical plants and managing the same. Moreover, Messrs. 
"Сада have bound themselves to buy from the "lecnomasio 
ltaiano Brown Boveri all the electrical material they—or their 
-sub-contractors—may require. The Tecnomasio Italiano Brown 
Boveri will take over Messrs. Gadda’s works at the Via Casti- 
gla, Milan, which employ about 1,000 workmen, and are 
equipped with the most modern tools and machinery. The old 
works of the Tecnomasio Italiano Brown Boveri in the Via Pace 
will be shut down and handed to Messrs. Gadda for sale. The 
‘erection of the new works of the ‘Fecnomasio at the Porta 
Komana, which were started some time ago, will now be held 
back till required. After completion of these new works, which 
will allow of a considerably increased output, the Tecnomasio 
mtend to abandon the Via Castiglia works and to remove entirely 
to the Porta Romana. The capital of the Tecnomasio Italiano 
Brown Boveri will be increased shortly to six million lire 
(5240.000). The Baden house intends to subscribe such a pro- 
portion of this increase as will enable the A. G. Brown, Boveri 
& Co. to hold half the whole capital. Both the technical and 
commercial management of the Technomzsio Italiano Brown 
Boveri will remain in their hands. 


Franco-British Exhibition.—The Town Clerk of Fulham has 
sent a circular-letter to the various Metropolitan Borough 
Councils, inquiring whether they favcur the suggestion that 
the London local authorities owning electricity undertakings 
Should co-operate with the Lcndon electric supply companies 
in arranging for a collective exhibition or demonstration of 
-lectricity at the Franco-British Exhibition. 


MISCELLANEOUS CITY NOTES 


. AMERICAN WESTINGHOUSE  CO.—The «onmmittee of 
creditors of the Westinghouse Electric & Manutacturing Co. 
has completéd their plans for the readjustment ot the company’s 
financial position. rrom a statement prepared, it appears that 
there is a total unsecured debt to be provided for of about 
£1,000.000, and it is proposed to create an issue of first, mort- 
gage апа collaveral trust о per cent. Zzo-veac goid bonds to this 
amount secured upon the principal manufacturing plant of the 
company. d 

baLSH ELECTRICAL ENGINEERING CO.—It is pro- 
posed to consolidate the two present issues of 44 per cent. 
debenture stock ot £125,000 each, and at the same time to 
increase the amount by £100,000. 

CARIBBEAN ANGLO-COLOMBIAN CABLE CO.—-The 
Financial News states that the prospectus is im circulation of 
this company, which will have а capital ot 5200.000, divided 
into ordinary shares of £l each; 5110,00) six per cent. first 
mortgage debenture stock, and £50,0.0 ых per cent. second 
mortgage debenture stock. The prospectus states that the com- 
pany has acquired the exclusive privilege granted by the Govern- 
ment of the Republic of Colombia tor a period of лбу years for 
laying and working submarine cables, or any other means of 
telegraphic communication between the Atlantic coast of 
Colombia, and any points situated outside the jurisdiction 
already supphed with telegraphic service. Under this conces- 
sion the India Rubber, Gutta Percha & Telegraph Works Co., 
Ltd., will at once lay a cable between Puerto Colombia (Sava- 
nilla), and Kingston (Jamaica). At this latter point а connec- 
tion will be made with the lines of the Direct West India Cable 
Co., with whom working arrangements have been made. ‘The 
Colombian Government has guaranteed а half-yearly income 
of £14,384, and the India Rubber, Gutta Percha & Telegraph 
Works Co., Ltd., will provide the amount necessary to make 
the first two payments in respect of interest on the first and 
second debentures and tne sinking fund for a reduction thereof. 

CITY OF BUENOS AIRES TRAMWAYS СО. (1904).—<A 
balance of 1s. 3d. per share for the year ended December ólst, 
1907, is recommended, transferring £3,600 to the General 
Amortisation Fund, and carrying forward £144. 

METROPOLITAN DISTRICT RAILWAY CO.—A dividend 
at the rate of 1$ per cent. per annum is announced on the 
4 per cent. guaranteed stock for the half-year ended Decem. 
ber 5151, 1907. This compares with 14 per cent. last year. 

MONTREAL STREET RAILWAY CO.—Applications have 
been invited during the week for subscriptions at 96 for 
5460.000 44 per cent. sterling debentures redeemable on May 1st, 
1922. | 

NATIONAL TELEPHONE CO.—Subject Фо final audit, the 
directors recommend the following dividends for the half- 
year ended December 315%, 1907, after payment of dividends 
on the preference shares :—6 per cent. per annum on the 
preferred stock, and 6 per cent. per annum on the deferred 
stock, less income tax. The sum of £145,000 is carried to 
reserve, and about £10,000 is carried. forward. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION.— 
А dividend of 10 per cent. per annum, less tax. for the half- 
year ended December 31st, 1907, is recommended. Last year 
the dividend was 13 per cent. 


Telegraph Traffic. —Tratlic may now again be accepted for 
India and the Far East, vi Eastern, their Egyptian land lines 
having been restored on January 29th. At the same time 
their Perim-Diibouti cable broke, and was repaired on the fol- 
lowing day. А notice of interruption was issued on the Ist 
instant of the Thorshavn-Seydisfjord cable, but was cancelled 
on the same day, it having been issued in error. Communi- 
cation failed between Rome and Constantinople on the 3rd 
instant, and was put into working order again on the same 
day. Since the 4th instant the cable between Alexandria and Lar- 
паса has ceased carrying trathe. Тһе Russian Government now 
again accept telegraims in code and cypher without restriction, 
but when demanded the sender must produce and exhibit his 
code. The cable between Teneriffe and Senegal having been 
repaired, traffic can be sent vid Teneriffe-Noronha. The Agri- 
cultural Conference at Barbados, one of the British West 
India Islands, has passed a resolution favouring the exten- 
sion of the existing cable system at Bermuda to Barbados, 
Trinidad, and Demerara. As mentioned in a note elsewhere, 
the island of Trinidad has passed a similar motion in their 
Assembly. Reductions of rates would follow the laying of 
these cables. The Marconi Co. have announced their. willing- 
ness to accept ordinary wireless telegraph messages at the rate 
of 74d. per word; but they can only be accented for Mon- 
treal, and must be handed in at the offices ct the company, 
Watergate House, Adelphi. 

Proposed Reorganisation of Tramways Round Paris. —A Reuter 
telegram states that at a discussion of the Conseil-Général of 
the Seine on the subject of the reorganisation of the tramways 
of the department, several speakers remarked that in England 
sysiems of traction by surface contact seemed to have given 
good results. It was eventually resolved that no change of 
svstem could be made except atter special deliberation by the 
Council. 
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PARLIAMENTARY INTELLIGENCE 


GREAT EASTERN RAILWAY (GENERAL POWERS) BILL. 
—The Leyton Urban District Council has agreed to request the 
Members of Parliament for that division to oppose this Bill 
upon the general'principle involved in Clause 19, given in our 
issue for January 9, page 58, which empowers the company 
to supply electrical energy. The Council is also. petitioning 
against the Bill in the ordinary course. 

LONDON COUNTY COUNCIL (TRAMWAYS AND IM- 
PROVEMENTS) BILL.—The Greenwich Borough Council has 
several matters in dispute with the London County Council in 
connection with their Tramways Dill, but the question of peti- 
tioning against it has been postponed, pending a conference to 
discuss the points of difference. 

LONDON ELECTRIC POWER BILLS.—The Greenwich 
Borough Council has decided to petition against the London 
Electric Supply Bill and the London and District Electric Power 
Bill. The Leyton Urban District Council has also been advised 
by its legal Parliamentary Committee to oppose these two Bills 
mainly with a view to securing clauses to protect the streets, 
sewers, tramways, and electric mains. 

The Thames Conservancy has resolved that a clause saving 
the rights of the Conservators should be introduced in the Lon- 
don Electric Supply Bill, which empowers the joint committee 
to be established to lay mains within certain riverside districts. 
In regard to the London and District Electricity Supply Bill, the 
Board has agreed that clauses and amendments for the protection 
of the Conservators’ interests should be inserted in the Bill, 
including provisions that none of the works at Barking (the Bill 
authorises the acquirement of easements across or under a part 
of Barking Creek, for tne purpose of laying electric mains or 
ather works) shall be at a higher level than tt. below Trinity 
high-water mark, and that dredging shall not be carried out 
except with the license of the Conservators. The Board also 
expressed the opinion that the clause allowing the company to 
abstract up to 200 millon gallons of water per day from the 
river for condensing or other purposes should be amended so 
as to provide that the quantity of water to be taken in any one 
day shall not exceed 50 million gallons. Petitions will be pre- 
sented should the promoters not undertake to insert the amend- 
ments reauired. 

The Southwark and Shoreditch Borough Councils will also 
lodge petitions against the Bills. 


Coupling Rods on Electric Cars.—Some tests have been made 
in America to determine what advantage is gained by coupling 
the wheels of motor bogies on electric cars. According to 
information given in the Hugineering Reriew, an equipment with 
four motors showed a saving in energy consumption of about 
50 per cent. when the wheels of the bogies were coupled together. 
One motor was then removed from each bogie, and the car 
tested against another car with a similar two-motor equipment, 


but without coupling rods; a saving of 15:5 per cent. was 


shown in the former case. 


Iron and Steel Institute. —The annual general meeting will be 
held at the Institution of Civil Engineers, Great George Street, 
on Thursday and Friday, May 14th and 15th. The annual 
dinner will be held, under the presidency of Sir Hugh Bell, in 
the grand hall of the Hotel Cecil, on Thursday, May 14th. 
The Council will shortly proceed to award Carnegie researeh 
scholarships, and candidates must apply before February 29th. 
The awards will be announced at the general meeting. In 
order to be included in the voting list at the general meeting, 
applications from candidates for membership of the institute 
must be received at the office of the institute not later than 
Tuesday, March 24th. 


Creosoted Wood for Tramway Tracks.— Mr. Justice Philli- 
more and Mr. Justice Walton, sitting as a Divisional Court in 
the Kings Bench Division of the High Court on Monday and 
Tuesday, had before them the case of West v. The Bristol 
Tramways Co.. on the appeal of the defendants from the 
decision of Judge Castle at Tolzey Court. Plaintiff. who is 
a market gardener at Bristol, complained that by reason of the 
defendant company having paved the roadway opposite his 
garden with wood blocks, treated with creosite, his plants had 
been injured, and consequently he brought an action, alleging 
that there was a nuisance. The case came before the Recorder 
of Bristol and a special Jury. At the first hearing the jury 
disagreed, and on the second occasion judgment was entered 
on their findings for the plaintiff. An appeal was now brought 
by the defendant company, who pleaded that thev were pro- 
tected in what thev had done by their statute, and submitted 
that on this grourwl, and also on the findings of the jury, that 
judgment should have been given in their favour. On Tuesday 
Mr. Justice Phillimore gave judgment. He said that in his 
opinion the appeal must be dismissed. No doubt the tramway 
company was crdered to keep in repaira portion of the highway, 
and to do it by using wood-paving, but the Act did not state 
that they were to use wood blocks treated with creosite. The 
plaintiff was therefore entitled to recover in respect of any 
damage he, had suffered in consequence. Mr. Justice Walton 
agreed, and the appeal was dismissed with costs. Their lord- 
ships gave further leave to appeal. 


APPOINTMENTS AND PERSONAL NOTES 


The salary of the manager of the Leyton tramways (Mr. F. 
Schofield) is to be ircreased from £300 per annum by £25, 
from the lst proximo, with annual increments of £25 to a 


= maximun of £400. The salary of Mr. J. Cornell, head clerk 


of the tramways depót, is to be increased from £130 by 
£10 from the 1st proximo, with annual increments of £10, to. 
a maximum of £180. 

The manager of the Hull Corporation Telephone Department. 
Mr. T. Holme, has made an application tor an increase in 
salary, but the matter has been deferred for further considera- 
tion. 

In consequence of the promotion of Мг. W. E. Ireland to. 
roling stock superintendent of the London County Council 
Tramways, the Highways Committee of the Council recommend 
the appointment as assistant rolling stock superintendent, at a 
salary of £250 per annum, of Mr. Н. S. May, at present engineer 
and rolling stock supermtendent in the tramways department ot 
the Blackpool Corporation. 

Mr. John Carnegie, assistant superintendent to the Edin- 
burgh Telegraph Department, has just retired at the age 
limit. Mr. Carnegie joined the service of the Electric Tele- 
graph Co. in 1865, and was subsequently transferred to the 
Post Office. He has been presented with a marble timepiece 
by the staff. 


The Marconi Companies in America.—The Electrical World 
(New York) gives the following extracts from a memorandum 
of objections to the Berlin Convention submitted by the Marconi 
Wireless Telegraph Co. to the Senate Corpmittee on Foreign 
Relations :—‘‘ The convention makes it obligatory upon private 
enterprises like the Marconi Co. to exchange wireless telegrams 
with all other ships and stations without distinction of wireless 
telegraph systems adopted by such ships or stations, and without 
regard to whether any business or commercial arrangement of 
interchange of traflic has been made or not. The arrangement 
thus proposed represents an enforced partnership to which the 
Marconi companies contribute everything and the German manu- 
facturers of wireless apparatus nothing, neither invention nor 
eapital, nor skilful enterprise. In short, the German company 
proposes to obtain artificially, through international legislation. 
the advantage of the position obtained by the Marconi com- 
panies in open competition and by private effort at private 
expense." "The company also complain that the establishment of 
standard wave-lengths of 300 and 600 metres would render 
certain of their stations useless. It is also announced that plans. 


‚ате under consideration by the company for the opening of a 


new transatlantic station in the near future. Ав yet no definite 
steps have been taken in the matter, but it is stated that the 
intention is to build the new station at some point along the 
coast or in the vicinity of New York City. 


TENDERS INVITED. 
ILFORD URBAN DISTRICT COUNCIL, 


ELECTRICITY DEPARTMENT. 


HE ILFORD URBAN DISTRICT COUNCIL 
invite tenders for the Supply and Erection of the following 
plant, and are prepared to accept tenders subject to the Local 
Government Board's sanction being obtained for the necessary 
Loan :— 
CONTRACT А 4.— Опе 1,000 Kilowatt Steam Dynamos 
comprising Vertical Engine coupled direct to Multipolar 
Dynamo. 


CONTRACT A 5.—One Water-tube Boiler and Accessories. 


Copies of the Specifications, including General Conditions, Forms 
of Tender, &c., may be obtained on and after Monday, 10th 
February, 1908, on depositing a cheque for One Guinea for each 
Contract with the undersigned, which sum will be refunded to 
bona fide Tenderers after the Tenders have been adjudicated on. 

Extra copies of the Specification may be obtained by bona fide 
Tenderers at a charge of Ten Shillings per copy, which sum will 
not be refunded. 

Any further information may be obtained at the offices of 
Mr. Arthur Н. Shaw, M.LE.E, A.M.LMech.KE., Electrical 
Engineer to the Council, at the Electricity Works, Ley Street, 
Ilford. 

Tenders sealed and marked ** Tenders for Contract No. A——. 
Electricity Works," to be addressed to the ©“ Chairman of the 
Urban District Council, Town Hall, Ilford," and to be delivered 
on or before 12 o'clock noun, on Tuesday, the 25th February, 1905. 


The Council do not bind themselves to accept the lowest or any 


Tender. 
JOHN W. BENTON, 


Clerk to the Council 
Town Hall, Ilford, 


4th February, 1908. 


ELECTRICAL 
ENGINEERING 


Alè rights reserved. 


Registered as a Newspaper. 


No. 59 [Vor. IIL, No. 7] 


THURSDAY, FEBRUARY 13, 1908. 


[PRICE SIXPENCE. 


ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry. 


PUBLISHED EVERY THURSDAY. Price Gd. 
SUBSCRIPTION RATES. 


United Kingdom. Post free, рег Annum, 81 1 6 
96 Weeks, 128. 13 Weeks, 6s. ба. 
Dominion of Canada. Post free, per Annum, $81 З 8 
Other Colonies and Abroad. Post free, per Annum, 81 11 0 


Latest Time for Receiving 
Letters for Insertion, Tucaday frst post. 
Small Advertisements and Official Announcements, Wednesday noon. 
Displayed Advertisements, Tuesday first post. 
Corrections in Standing Advertisements, Monday frat post. 
All letters to be addressed to ''Electrical Engineering,” at the EDITORIAL 
AND PUBLISHING OFFICKS: 203-200, TEMPLE CHAMBERS, LONDON, Е.С. 
Telegrams: ‘Circling, London." Telephone No. : 5500 Holborn. 


Cheques to b: made payable tu Тнк Кпоматт PurLISHING Co., Lro., and to 
be crossed LONDON AND WESTMINSTER Bank (Temple Bar Branch). 


Se Binding Covers for Vols. I. and IE. of Electrica]. Engineering, Jan.- 
June and July-Dec , 1907, can be obtained, price 2s. each, post free 
2s. 4d., from the above address. Readers can have their volumes bound by their 
own bookseller; or they may send their numbers with index to us, carriage paid, 
with the reader's name and address, and a remittance of 4s, 6d. per volume 
under separate cover. The volumes will then be bound and returned carriage 
paid to any address in the United Kingdom. 


CONTENTS "m 
SUMMARY AN Se sone T si ae sai .. 221 
EDITORIAL NOTES _... T "m к CT ... 2295 
Arrangements for the Week acs Я vis pak .. 224 
Tramway Returns for 1906-7 ... seh Tw wes ... 225 
The New Telephone Charges we T д seu. 220 
Price of Electrical Energy in bondon + s x ... 226 
Underground Electric Railways of London ... PA 227 
Protective Devices for High-Tension Transmission Сай 228 
Catalogues and Pamphlets Received ... m pu ... 232 
Carbon and Metallic Filament Lamps ... Vn € e. 2903 
Electric Heating by Alternating Currents... бв e. 285 
An Italian Water-power Station ... xm ie oF ... 257 
А New Surface Contact System is b iss .. 259 
Some New Motor Switchgear  ... bos em ses .. 240 
The Losses in Pole Shoes due to Armature Teeth ... .. 241 
А New Conduit Joint... ... T ids Sas .. 244 
ErEcTROCHEMISTRY AND ELECTROMETALLURGY ... те ... 244 
ELECTRICAL SCIENCE 5 Че wit Ses m .. 245 
Patext RECORD р < - ae ae 22 ... 246 
Local Notes M - РЕА .. 247 
Tenders Invited TE Prospective Jrüsiness “© Ке .. 249 
Tenders Received and Accepted ... zt Е Каз .. 200 
Companies’ Meetings and Reports is ae E is 251 
Parliamentary Intelligence i5 i "S T .. 252 
Miscellaneous Business Notes, у.  .. Sa T ids. 253 
STOCK AND SHARE List... ЖЕ Е rd as .. 254 


SUMMARY 


Tue annual Parliamentary return relating to tram- 
ways and light railways under municipal and under 
company control, contains detailed figures showing the 
growth of the tramway industry through the successive 
periods of horse, steam, and electric traction. (Page 
225.) | 

Tur Postmaster-General received a deputation on 
Tuesday with regard to the new telephone charges, and 
in reply to the objections raised, pointed out the in- 
equitable nature of the flat-rate systems, which he 
hopes will soon be totally abolished. (Page 226.) 


A PARLIAMENTARY return of the amount of energy 
delivered during the past year in the Metropolitan 
Police district, and the average prices per unit obtained 
for power and heating, private lighting, and publie. 
lighting, has been issued. The total amount of energy 
delivered in the whole district was some 213 million 
units, and the average price obtained 2:839 pence per 
unit. Of the local authorities, West Ham, with the 
largest annual output of 8 million units, charges the 
lowest for energy for all purposes, the average price 
being 1°48 pence per unit. The lowest charge for 
priv ate lighting was that of Fulham, where 1:1 million 
units were sold at an average price of 2:1 pence per 
unit. Of the supply companies, the lowest average 
charge for all purposes was that of the North Metro- 
politan Electrical Power Supply Co., in which case the 
average price was 1:39 pence per unit. (Page 226.) 


Tue report of the District Railway Co. states that 
the gross receipts for the half-year to December 31st 
amounted to £224.463, an increase of £8,617 on the 
receipts for the corresponding half-vear of 1906. The 
working expenses amount to #156. 069, an increase of 
£350. There is a deficit of £34,391, after providing 
loan charges and interest on debenture stock. added 
to which is the sum of £10,937 dividends on 4 рег 
cent. guaranteed stock. The accounts of the Baker 
Street & Waterloo Railway for the December half- 
vear shows a credit balance of £17,070. The gross 
receipts of the Charing Cross, Fi iston & Hampstead 
Railway Co. amounted to £74,328, and the expenditure 
to 461.354. After providing for interest and loans, 
the accounts of the Great Northern, Piccadilly &: 
Brompton Railway Co. show a credit balance of £7.114. 
(Page 227.) | 

А coop deal of interest was shown in Mr. J. S. 
Prck’s Paper on protective devices for high-tension cir- 
cuits, discussed last Thursday at the London meeting 
of the Institution of Electrical Engineers. The Paper 
itself. which dealt generally with the nature of voltage 
surgings in transmission systems, and deseribed severa) 


с 


L2 
bo 


I< 


ELECTRICAL ENGINEERING 


Гев. 13, 1908. 


forms of lightning arrester, was given in a slightly ab- 
breviated form in our last issue. Prof. G. Kapp de- 
scribed a method of making the action of the horn 
arrester more reliable, and dealt with a proposed sys- 
tem of cable charging with the object of preventing 
voltage surgings, and several speakers related experi- 
ences pointing to the unsatisfactory nature of some 
forms of protective apparatus hitherto available for 
overhead lines. Some remarks were made by Mr. 
ParcuELL and Mr. Bnazin on the ultimate success of 
the methods adopted for the protection of the cables 
of the Charing Cross Co.’s system after а good deal of 
experiment. Mr. Peck briefly replied, but was pre- 
vented from business reasons from giving the informa- 
tion asked for regarding the newest form of arrester 
which he had described. Some written comnmunica- 
tions were also received, among which one from Mr. 
Е. A. Watson containing an explanation of the large 
number of gaps required in arresters of the multi-gap 
tvpe. One or two engineers connected with actual 
high-tension distribution systems took part in the 
Munchester discussion, and a good deal of practical 
information was elicited. (Page 228.) 

Two articles, dealing with the fluctuation in candle- 
power with pressure variation for carbon and metallic 
filament lamps, have been published recently—one in 
Germany and one in America. The former points out 
that a simple relation exists between the percentage 
fluctuation in candle-power and the percentage pres- 
sure variation, and compares various types of lamps on 
this basis, and the latter contains tables showing the 
percentage variation of resistance, current, candle- 
pewer, and energy consumption with percentage pres- 
sure variation. (Page 233.) 


A PATENT specification by Mr. A. F. Berry, published 
last Thursday, describes an interesting system of elec- 
trie heating and cooking by alternating currents, in 
which a metal '' hot plate " is heated principally by 
eddy currents induced by an embedded winding. (Page 
235.) 

Tue water-power generating station at Trezzo, Italy, 
ccntains an equipment of nine 1,000-kw. alternators 
driven by low fall vertieal shaft turbines. Owing to the 
sharp bend in the River Adda, very simple hydraulic 
arrangements are possible. A steam reserve plant is 
also provided. In the switchgear a somewhat more 
elaborate arrangement of bus-bars is used than usual, 
and & feature of the transmission system is the em- 
plovment of iron wire for short branch lines. (Page 
237.) 

А NEW surface contact system is being developed 


under the patents of Mr. D. SucnosrAwEn. (Page 
230.) : 


SOME new designs of motor control switchgear are 
described in an illustrated article. (Page 240.) 


Tne Paper by Messrs. T. Е. WALL and S. P. Surrg, 
which has been discussed recently before the New- 
eastle and Birmingham Local Sections of the Institu- 
tion of Electrical Engineers describes some experiments 
made to determine the magnitude of the eddy-current 
losses in the pole shoes of generators and motors. The 
results emphasise the importance of the ratio of the 
width of slot to the radial depth of air-gap. The losses 
increase very rapidly, if the pole shoes are not lam- 
inated, after this ratio reaches a value of about 2:0. 
These losses are some 50 per cent. higher at full load 
than at no load. In the discussion at Newcastle, Dr. 
THORNTON suggested that experiments should be made 
to determine the influence cf the shape of the pole 
shoe. Mr. TURNBULL said that for economy the ratio 
of slot-width to air-gap should be considerably over 
1:5. Mr. Hunt referred to the experiments made by 
Dr. Тнокхтох to determine the depth to which the 
flux surgings penetrate. Mr. Carrer stated in a com- 


munication that laminated poles were really cheaper 
than solid pole shoes. (Page 241.) 


A NEW system for ensuring electrical continuity in 
non-screwed conduit is deseribed. (Page 244.) 


Tue British Aluminium Co. have now three works in 
operation for the manufacture of metallic aluminiuni— 
two in Scotland, and one in Norway. The price ot 
aluminium is now considerably lower than it was last 
year, and although copper is reduced in price, alu- 
minium is claimed to be cheaper for current carrying 
purposes than copper. In America the production ot 
aluminium for the year 1907 was considerably more 
than for 1906, but the amount of copper produced was 
rather less, although the value owing to the enhanced 
price was greater. The patents describing the prepara- 
tion of boron carbide, and a method tor electrolytic 
etching, are also given under ELECTROCHEMISTRY AND 
ELECTROMETALLURGY. (Page 244.) 


Unper '' Electrical Science,” in the British and 
American section, is an abstract of an important dis- 
cussion of the method of demagnetising by reversals. 
In the Papers abstracted in the Continental section, 
HEYDWEILLER discusses the damping and '' resistance "' 
of sparks, Scnorr deals with the intluence of sudden 
accelerations on the ‘‘ mass "' of electrons, RITZ gives 
some additional hints regarding the magnetic theory 
of spectrum lines, and WEISS AND PLANER discuss the 
disappearance of rotational hysteresis in very strong 
fields. (Page 245.) 


AMONGST the patent specifications published last 
Thursday was one by Tur Britisn ELECTRIC PLANT 


` Co. & OELSCHLAGER for a special arrangement of the 


magnetic circuit of the conunutating poles in dynamic- 
electric machines, and another by ANcoLp & THe MAXIM 
ELECTRICAL Co, for improvements in the tame arc 
lamp, full particulars of which have already been given 
in ELECTRICAL ENGINEERING. Others dealing with elec- 
trolytic meters, flywheel buffer machines, conduit wir- 
ing, the earthing of transmission systems, and finally 
one dealing with the decarbonisation of tungsten fila- 
ments, are abstracted. (Page 246.) 


THe poll of ratepayers in connection with the pro- 
posed purchase of the Whitewell and Cavelill tramways 
by the Belfast Corporation has resulted in a majority 
of 112,150 in favour. The Bristol Corporation has de- 
eided to oppose the Bristol Tramways Co.'s Bill for an 
extension of time to construct tramways authorised in 
1904 on the ground that the company has not shown 
sufficient. activity in dealing with the powers they 
already possess. In connection with the complaints as 
to vibration from the electricity works by adjoining 
owners of property, the Colehester Corporation denies 
liability. It has been found that the meters register- 
ing the current supplied to the Стоуйсп Corporation 
tramways have been registering about one unit per car 
mile instead of 1:20 units per ear mile. The interesting 
point is that the tramways undertaking was purchased 
from the British Electrie Traction Company on the 
former basis. Penalties amounting to £1,465 have been 
deducted from payments due to Messrs. В. W. Black- 
well, owing to the contract time for the construction 
of certain of the Derby Corporation's tramways having 
been exceeded. The Electrical Engineer to the East- 
bourne Corporation has presented a report in which he 
states that the increasing use of Osram lamps will 
tend to reduce the revenue, at any rate for the present. 
A combined refuse destructor and electricity works 
were opened on Friday at Greenock. The chairman of 
the Hull Electricity Committee resigned on Thursday 
in consequence of the rejection by the Council of the 
recommendation by the Electricity Committee to accept 
tenders of a German firm of dynamo makers. (Pages 
247-249.) : _ 
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Tae Aston Corporation invites tenders for а 2,000 kw. 
.turbo-alternator; the sum of £102,418 is required for 
telephonic and telegraphic developments in Australia; 
an additional eleetrie lift is to be provided on the 
West Cliff at Bournemouth ; Darwen Corporation will 
Shortly be inviting tenders for a 750 kw. steam-gene- 
rator and motor-driven centrifugal pump; the Hands- 
worth Corporation require а 315 kw. generator set; 
Leipsig Town Council will erect an electric lighting 
‚апд power works at a cost of £1,000,000; Salford 
Corporation propose to spend £20,000 on the tramway 
undertaking. A loan of £25,000 will be applied for by 
the Stalybridge, &e., Joint Board. (Page 249.) 


THE report of the National Telephone Co., fcr the 
half-year ended December 815%, 1907, shows a gross 
revenue of £145,346. The net result, after deducting 
£132,021, Post Office royalties, is a profit of £474,236. 
The directors of the Smithfiela Markets Electric Supply 
are still unable to recommend a dividend out of the 


balance of £3,337, in consequence of the uncertainty of. 


the future of the company, whose licence expires in 
a few years’ time. The expenditure upcn electrical 
working by the North Eastern Railway Co., for the 
half-vear ended December 8156, 1907, was £17.467. 
Meetings of the debenture holders of the Brush Elec- 
trical Engineering Co. were held on Thursday to con- 
sider a resolution for consolidating the company’s de- 
bentures, but owing to the absence of a quorum the 
meetings were adjeurned. Ап advisory Committee 
has been appointed to confer with the Board of the 
Underground Electric Railways Co., of Londen, in 
devising a scheme for dealing with the profit-sharing 
secure notes, and the financial requirements of the 
company generally. At the ordinary general meeting 
of the Central London Railway Co., on Wednesday last 
week, i£ was stated that the directors have decided 
to charge against revenue the sum of £25,300, which 
has been incurred in the various proposals befcre 
Parliament to extend the line, an idea which has now 
been abandoned for the present. The falling off of 
the number of passengers carried by the Great Northern 
& City Railway Co. during the past half-vear—namely, 
928, 740— was attributed by the Earl of Lauderdale at 
the meeting on Thursday largely to the conipetition 
ot the London County Council tramways in the north 
of London since their conversion to electric traetion. 
At the meeting of the City & South London Railway 
Co. on Tuesday a substantial increase in the receipts 
was recorded in consequence of the opening of the 
Euston extension, but owing to the extra charges to 
be met on capital account, the additional revenue was 
more than counterbalanced. (Page 251.) 


Is the House of Commons last week the Postmaster- 
General stated that there was an understanding that 
the Radio-Telegraphie Convention would not be ratified 
without simultaneous ratification by certain other 
Powers, but that these did not include the United 
States. A statement with regard to the opposition con- 
cerning the proposed purchase of the Whitewell & 
Cavehill Tramways Co. was made in the House of 
Commons on Monday by Mr. Birrell. The report of 
the committee appointed by the Treasury to inquire 
Irto the work performed by the National Physical 


Laberatory has been presented to Parliament. (Page 
7s) ) S g 
Jas. 


Ожтіхс to the state of affairs in Portugal, the Inter- 
national Telegraph Conference, which was to have been 
held in Lisbon in April, is postponed. (Page 253.) 


А соор deal of light on the progress of the tramway 
industry is shown by the publication of the annual 
Teturn of statisties connected with the tramways and 
light railways of this country up to as late a date as 
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complete information is available. We abstract the 
figures in an article on another page, where attention 
is drawn to the directions in which developments have 
taken place. During the last 15 years there have 
been two great changes in the conditions of tramway 
working, electrification, and municipalisation. The 
former is the more vital, general, and important; the 
change in ownership has been neither so extensive nor 
so rapid as that in motive power. Both have con- 
tributed to the developments revealed by the compara- 
tive tables in the report, but it would be practically 
impossible to disentangle in them the ettects cf the two 
vreat changes. The rough coincidence in time of the in- 
troduction of electric traetion and municipal ownership 
has arisen from the operation of the purchase clause 
(Section 43) of the Act of 1870. The 21 years, at the end 
of which the loeal authorities could purchase at the 
‘“ then value '' of the structure, were nearing their end 
in the early 90's in the ease of many of the pioneer com- 
panies. Although it was then clear that electric 
traction must come, it was equally clear that the 
companies could not raise the capital needed, when all 
hope of resultant prospective profits was denied them. 
Therefore electrification was deferred until the local 
authorities either purchased the lines, or decided not to 
purchase inimediately, and entered into agreements de- 
ferring the purchase time for а sufhcient period to 
justify. the companies in electrifying. The particulars 
contained in the returns demonstrate clearly how the 
effect of electrification on British tramways as a whole 
has been an enormous increase of their public utility, 
coupled with a large diminution of cost per unit of 
service. When it is remembered that the tramways 
are nearly all urban, and that but a short length is 
worked at its maximum utility, it must be apparent 
that we are not nearly at the end of the benefits of 
electric traction on reads. The immediate problem is 
to extend these benefits to the rural population with- 
out excessive capital expenditure, a problem the solu- 
tion of which is far more dependent upon legislatcrs 
and local authorities than upon engincers, and seenis 
to many thoughtful people a necessary condition of 
that improvement and repeopling of rural areas, and 
coincident relief of urban congestion which all parties 
agree is urgently required by the body politie. 
eee 

OxE of the most important points wherein the 
metallic lamp filament differs from that made cf carbon, 
apart from its great superiority as regards efficiency, is 
the fact that its brillianey is much less affected by 
variations of supply voltage. Not only is the falling 
off in the light for the same percentage drop of voltage 
much smaller, but, as is of scarcely less importance, 
the effects of overrunning are not so serious. On 
another page will be found results of quantitative 
investigations of this effect conducted independently 
in Germany and in Amerien, but, on the whole, in 
excellent agreement. From these the general law 
governing these changes may be traced. The advan- 
tages from the consumer's point of view of a diminution 
in the variations of light, which are only too familiar 
with the carbcn filament lamp, are obvious, but the wider 
question may be raised as to whether the extended 
use of metallic filament lamps may not enable the 
Board of Trade to extend somewhat the range of voltage 


Variation permissible on supply mains. In the case 


I 


224 ELECTRICAL ENGINEERING 


Freg. 18, 1908. 


especially of outlying districts, this would lead to 
economies in expenditure on mains of a magnitude 
greater than would appear at first sight. The improve- 
ments constantly being made in the construction and 
suspension of the new filaments, tending to diminish 
their susceptibility to shock and vibration, should also 
open up a field for their use for electric tramway and 
railway work where fluctuations of voltage are unavoid- 
able. For train lighting from accumulators or self- 
regulating dynamos, the metallic filament has already 
made considerable headway, as well as on a smaller 
scale for omnibus and carriage lighting, and here again 
the advantage is felt of a lessened diminution of candle- 
power as the battery voltage falls than was obtain- 
able with our dear old friend the carbon filament. 
>> Caney 

THe discussion on Mr. J. S. Peck’s Paper on Thurs- 
day last showed that a good deal more interest is taken 
in the protection of high-tension transmission circuits 
than is generally supposed. We have reason to know 
that the increasing use of overhead lines is resulting in 
serious inquiries from the engineers responsible for 
them as to the precautions necessary. Although it is 
correctly said that severe thunderstorms are of rare 
occurrence in this country, as compared with the 
tropics, and some other regions, it has been found 
necessary from the earliest days of electric telegraphy 
to defend the wires and instruments against lightning 
damage. The most effective device for that purpose is 
the “earth wire," which is a distinctive feature of 
British telegraph construction. This saves poles and 
insulators from destruction, but a good deal of damage 
is annually done to instruments and underground cables 
by the portions of the discharges carried off by the line 
wires. One of the earliest lightning arresters used to 
protect telegraph instruments had a quantity of pow- 
dered graphite between electrodes connected to line 
and earth respectively. This arrester is somewhat on 
the “coherer” principle desiderated by Mr. ALEX- 
ANDER RUSSELL. Occasionally it failed to '' decohere, "' 
and shunted the instrument to a serious degree, but a 
few taps restored the high resistanee. It is evidently 
not very easy to adapt such an arrester to high-tension 
apparatus with a great power behind it, but Mr. 
PECK'S description of the carborundum block arrester 
indicates an attempt to utilise the idea for moderate 
pressures. Damage by lightning is fairly frequent on 
certain tramways, where arresters in feeder pillars are 
oceasionally blown to pieces. "The arresters on cars 
are less often damaged. probably because there is more 
surface leakage from the trolley standard and the car 
wiring than trom the side feed cables. There are con- 
siderable electrical disturbances in the atmosphere, be- 
sides those associated with thunderstorms, which have 
not been very systematically investigated, although 
meteorologists recognise that the vertical potential 
gradient in the air is connected with weather changes, 
and record it constantly at certain stations. Nearly 
seventy vears ago ANDREW CRASSE set up masts and 
lengths of insulated wire near Taunton, and recorded 
the sign and potential of the charge collected for con- 
siderable periods. Reference to his work will show 
that very. high pressures were not infrequent, and that 
his wires sometimes collected considerable currents 
from the atmesphere. His measurements by spark 
length and electroscopes indicate potentials up to 


70,000 volts, as occurring during fogs, snow and hail 
storms; and from lengths of collecting wire, varying 
between 1,600 and 8,000 feet, currents of sufficient 
strength to decompose water and fuse fine iron wire were 
frequently obtained. An overhead are light circuit on 
the east coast has been known to give off 3 in. sparks 
for hours on end, though not particularly well insu- 
lated. and with the very high insulation required for 
extra high-tension lines and apparatus, it seems likely 
that such atmospheric effects may give occasional 
trouble. Mountainous districts, where the lines con- 
nect different altitudes, may be expected to suffer most 
frequently, and this is borne out by the experiences in 
India, referred to by Col. Crompron. The water-jet 
discharger would appear to have some advantages in 
dealing with such cases, as the potential changes are 
comparatively gradual, and a high resistance leak cir- 
cuit will generally carry off the small current collected 
by the wires. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, FEBRUARY lóra. 
Royal Society. 

4.30 p.m. Meeting at Burlington House. Among the 
Papers to be read are the following—(1) “ The Соп. 
stitution of the Electric Spark,” by T. Royds; (2) 
“The Effect of Hydrogen on the Discharge of Negative 
Electricity from Hot Platinum,” by Prof. H. A. 
Wilson, 1". К.Х. 

Rugby Engineering Society. | 

8 p.m. Ordinary Meeting. Paper to be read :—" Месһапі- 
cally-propelled Commercial Vehicles, with Special 
Reference to the Petrol Electric System,” by Bernard 
Hopps. 


FRIDAY, FEBRUARY 14112. 
Northampton Institute Engineering Society. 

5.45 p.m. Meeting at the Institute, Clerkenwell, Е.С. 
Paper to be read : —“ Some Problems of Electric Rail- 
way Operation,” by E. V. Panell. 

Physical Society. _ 

8 p.m. Annual General Meeting at the Royal College ot 

Science, Imperial Institute Road, South Kensington. 


SATURDAY, FEBRUARY 15тн. | 
Institution of Electrical. Engineers : Students’ Section. 
10.50 a.m. Visit to the National Physical Laboratory. 


MONDAY, FEBRUARY 17тн. 
Institution of Electrical Engineers: Leeds Local Section. 
7.50 p.m. Meeting at the University, when Mr. J. F. С. 
Snell’s Paper. read in London, on “The Cost of Elec- 
trical Power for Industrial Purposes," will be discussed. 


TUESDAY, FEBRUARY 18тн. 
Institution of Electrical. Engineers : Manchester Local Section. 

7.30 p.m. Meeting at the University. Paper to be read :— 
“Direct Current Turbo-Generators," by W. Hoult. 

Post Office Engineering Department. 

7.30 p.m. Annual Dinner at the Grand Hotel, Trafalgar 

"quare, W.C. 
THURSDAY, FEBRUARY 20rg. 
Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at 25 Great George Street, 
Westminster, S.W. . Papers to be read :—(1) “ Elec- 
trical Power in Railway Goods Warehouses.” by Н. 
Henderson. (2) "Electric Power in Docks," by C. E. 
Taylor. 

FRIDAY, FEBRUARY 21sr. 
Electro-Iarmonic Society. 

8 p.m. Concert (ladies’ night) at the Bechstein Hall. Wig- 
more Street, W. 

Institution of Mechanical. Engineers. 

8 pm. Annual Geneva] Meeting at Storey's Gate, St. 
James's Park, London. The following Paper will also 
be read and discussed :—* Tests of a Live Steam Feed 
Water Heater," by Prof. John Goodman. 


Royal Institution. 

9 p.m. Evening Discourse by Sir Oliver Lodge on "The 

Ether of Space.” 
SATURDAY, FEBRUARY 22хр. 
Birmingham and District. Electric Club. 

7pm. Meeting at the Municipal Technical School. Suffolk. 
Street. Birmingham. Paper to be read :--'' The Electro- 
deposition of Silver,’ by T.:J. Baker. 
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TRAMWAY RETURNS FOR 1906-1907 


HE annual return of tramways and light railways 

for the vear ended December 31st, 1906, for com- 
panies, and Mareh 31st, 1907, fcr municipalities, which 
has just been issued, shows & further increase in {га св 
and other figures. The passengers carried number 
2.454.,807,487, the gross receipts £11,849.175, and the 
capital expended £64,092.091. Out of 2,304 route miles 
open for service, 2,195 are worked electrically, whilst 
the number of horses has fallen from 9,786 in 1905-6, 
to 7.378 in 1906-7. It may therefore be said that 
tramway electrification is practically complete in the 
United Kingdom, and as the work has been in progress 
since the early 90's, but only on a large scale since 
1898, it is a good time to look back on the figures of 
past years, and see what they tell as to the effect of 
electrification as compared with the older methods of 
traction. The '* Comparative Table " in the front of 
the return groups the more important figures for the 
vears 1878, 1886, 1894, 1898, 1902, 1905-6, and 1906-7, 
and affords a convenient assemblage of data for com- 
parison. 

In the ‘‘ Prefatory Memorandum,"' which introduces 
the return, an attempt is made to distinguish an inter- 
mediate ‘‘ Steam Period '' between the '' Horse ’’ and 
“ Electric Periods.” But, in fact, there never has been 
а‘ Steam Period ’’ in British tramways generally. The 
vear chosen to represent ‘‘ Steam ” is 1898, in which 
the number of steam locomotives reached the maxi- 
mum of 589. But the same year shows the maximum 
number of horses in service, and that they had increased 
at a greater rate than the engines. In certain dis- 
triets there was a ‘‘ Steam Period ” generally without 
a preceding '' Horse " period. To show what steam 


traction did, it would be necessary to separate out the- 


steam lines. These were a great boon to the public of 
the distriets served, distriets mostlv hillv and of the 
manufacturing class. They generally paid their share- 
holders well, but were too objectionable to eve and ear 
to be tolerated generally. 

The most striking figures in the comparative return 
are. of course, those which show the wide extension of 
public utility of the tramway system due to electri- 
fication. The most sigmficant figures in this respect 
are those of the number of passengers carried annually. 
The figures given are as follows to the nearest 
million :— 

Year—i878. 1886. 1894. 1898. 1902. 1905/6. 1906/7. 
Millions of passengers 146 384 617 858 1,394 2,236 2,455 


Although a few short tramways were electrified 
between 1883 and 1885 (a total length of about 15 route 
miles). the process was not at all general until the 
late 90’s, and 1894 may be roughly classed as in the 
pre-electric period. By 1898 the mileage electrified 
had risen to about 163, route, or about 16 per cent. 
of the whole length in service, of which 89 miles were 
new lines, so that the large increase in passengers 
between 1894 and 1898 coincides with the commence- 
ment of effective electrification. The difference made 
to the rate of progress will be better appreciated when 
it is noted that the increase in the twelve years between 
1886 and 1894 was 233 millions, or, say, 194 millions 
per annum, and in the four years between 1894 and 
198. 251 millions, or, say, 63 millions per annum. 

Since 1898 the increase of passengers has been at the 
rate of 200 millions or more per annum, and the 
enormous total for the last vear represents an average 
of 60 journeys per head of the population of the United 
kingdom. Measured by journeys, then, tramways 
now render four times the public service that they did 
in 1894. But this is not nearly the full measure. The 
average length of a tramway journey has undoubtedly 
increased, whilst the average cost has diminished. 


Statistics as to the length of journey are not available, 
but the average fare paid has fallen from 1:414. in 
1894, to 1:10d. in 1906-7. There is an intimate con- 
necticn between reductions of fares and increase of 
traftic, but without electric traction the reductions in 
fares would not have been possible, and probably 
without electric traction there would have been much 
less municipalisation. The extension of the useful range 
of tramways in virtue of the higher speed is another 
consequence of electrification. So that while muni- 
cipalisation has had an important share in the progress, 
to electrification must be attributed the major part, 
and even the possibility of successful municipalisation. 
The increased publie service rendered is attributable 
in a great degree to the greater potential carrying power 
of electric tramways due to factors which it is unneces- 
sary to recapitulate here. That this carrying power is 
utilised in widely varying degrees is well known, and 
the following figures of mileage passengers and pas- 
sengers per route mile only indicate what has been 
and is now done, but by no means what сап be done. 


Year—1878. 1886. 1804. 1808, 1909. 1905/6. 1906/7. 
Route miles... 269 865 975 1,064 1,484 2,240 2,394 
Millions of pas- 
sengers ..  ... 146 384 617 858 1,394 2,236 9,455 


Thousandsof pas- 


seugers per mile 543 444 633 806 939 998 1,025 


Great as the increase in passengers carried per route 
mile has been, it has been lessened by the extension 
of lines into comparatively ' thin ” areas. The L.C.C. 
electric routes carry at the rate of about 44} million 
passengers per mile per annum, so there is still plenty 
ol spare capacity available. 

The greater utility of electric lines is also well shown 
by the greater number of passengers carried annually 
per car in service. Taking 1894, the latest year given 
in which the number of electric cars is known to have 
been insignificant, and the year 1906-7, in which the 
returns give the figures as 10,369 ‘‘ Electric,’’ and 
1,377 ** Non-electric,’’ the relative figures are :— 


Year—1894, 1906/7. 
Millions of passengers ... ... ... 617 2,455 
Cars in service... T 4,179 11.746 
Passengers per car ... ... 147,600 209,000 


This, again. does injustice to electric traction, 
dM a much larger reserve of cars is kept available 
for rush hours and holiday traffic than was commercially 
practicable in the horse days, when it was useless to 
keep cars unless horses were also available, and horses 
standing idle or underworked mean a good deal in 
working expenses. 

Looking at the other side of the account, it is inter- 
esting to see what this increase of public usefulness, due 
mainly to electrification, has cost on capital account. 
The total capital expended on tramways has increased 
nearlv sixteenfold since 1878,, and the relation between 
this expenditure, the mileage open, and the traffic car- 


- ned is tabulated below :— 


gYear—1878. 1886, 1894, 1898, 1909, 100576. 1900/7, 

Capital expended 
in £1,000$s .. 4,207 12,573 14,389 16.493 31,562 58,178 64,002 
Route miles open 269 865 075 1,004 1,454 2,240 394 


Capital per route 

mile.. a a £15640 £14,720 £14,710 £15,450 £21,270 495,70 £20,770 
Capital per pas- 

senger carried. — 6'91d. 7:504. 5'60d. 40ld. 543d. 644, 6*26d. 

Whilst the expenditure per route mile has largely 
irereased, and is now nearly double what it was at the 
minimum of 1894. the service rendered has also in- 
creased, though not so fast. Ав the fare received per 
passenger has fallen from 1414. in 1894, to 17104. in 
1906-7, the growing relativ» importance of capital 
charges is made apparent in a somewhat novel way by 
the above table, which shows that while in 1898 each 
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passenger carried had the equivalent of the use of 
4:614. for a year, in 1906-7 each had the equivalent 
of the use of 6:264. for a year. 

The working expenditure, on the other hand, has de- 
creased, as shown below :— 
Working expenditure— 

157%, 1580, 18:4. 1:98. 1902. 19050, 1906 7. 
£568,315 £2,021,550  £2,859,050 £3,307,895 £4,817,753 £6,535,713 £7,303,762 
Workiug expenditure per passenger— 

1578. 1st. 1894. 1895, 1002. 19058. 1906/7, 

lid. 1°264. viid. 0сөхд. оез], 0734. 0:72d, 


so that each passenger іп 1906-7 cost 0'72d., plus the 
interest and other charges on a capital of 626d., whilst 
in 1898 each cost 0:984., plus the interest and other 
charges on a capital of 461d. As the saving in work- 
ing expenditure—0:26d.—ie nearly 16 per cent. on the 
extra capital employed, it is hardly disputable that 
the total cost has been reduced. To follow the figures 
into net receipts and proper capital charges would in- 
volve the discussion of somewhat controversial subjects, 
which are beyond the present purpose. 


THE NEW TELEPHONE CHARGES 


DEPUTATION, organised by the Newcastle Chamber of 
¿ÀA Commerce, was received by Mr. Sydney Buxton, Post- 
master-General, in the Grand Committee Room of Westminster 
Hall, on Tuesday. The object of the deputation, which was 
introduced by Lord Joicey and was representative of all the 
different commercial interests in the Kingdom, was to urge 
that a Select Committee should be appointed to inquire into 
the system of telephone rates and the future telephone policy. 

Mr. Hernert SHaw (Newcastle Chamber of Commerce) com- 
plained that the new rates had been put into force too suddenly. 
As а result of the new tariff, subscribers making 13 calls a 
day would have to pay £15, an increase of nearly 100 per 
cent., and he understood that a charge of £5 for 15 calls 
was profitable. The delegates were emphatic in their opinion 
that the flat-rate system must be maintained, and that a 
measured rate should be optional. 

Мт. D. M. SrEvENsoN (Glasgow Corporation) said that they 
objected to the Treasury making money out of telephones, 
because they considered that an interference with trade. 
Wherever the Post Otfice had the service concurrently with 
the National, they had raised the rate. The delegates were 
agreed that 10.C00 calls a year was not an unreasonable number. 
With regard to future policy, they hoped that all localities 
who chose to carry on the local exchanges would get an oppor- 
tunitv of buying them or leasing them. 

Mr. Buxton, in reply, assured the denutation that the Post 
Office desired to give a very eflicient. telephone service at the 
cheapest possible rate. He would ғау that, with regard to the 
small users, the new system was cheaper than the old flat-rate. 
The only places in which the Post Office had adopted the 
higher rates of the National Telephone Company were where 
the Post Ottice had no exchange, and therefore had no option 
in regard to the matter. As the demand of the telephone user 
was so varied, it was clear that a fixed rate, which was 
calculated to cover the average cost, if each subscriber paid 
the same amount. must be unduly favourable to some sub- 
scribers and excessively burdensome to others. In a very large 
number of cases of large users the charge amounted to only 
a fifth of a penny per call, whereas the measured service worked 
out at a penny per call, and now a halfpenny call was pro- 
posed. The cost of the actual message might be put at some- 
thing not below a halfpenny per call; consequently the large 
users on the flat-rate were being charged less than cost price. 
The subscribers who were using 3.000 calls during the year 
five years ago had now increased their calls to 11.000. In no 
case had they taken a second line, and they were paving no 
more now for their 11,000 calls than they were for their 5.000 
calls five vears ago. ‘The result was that about 20 per cent. 
of the ineffective calls due to engaged lines was due to the 
overloading of the lines by such subscribers. Other countries 
had abolished the flat-rate svstem, and Germany was doing 
so as well. It was proposed to leave the present flat-rate sub- 
scribers under the present conditions. If they had the two 
svstems side by side, all the large users would go into the 
dat-rate, and unless the flat-rate was raised heavily, where 
world be the revenue for the Post Office? The Post Ottice 
authorities were not putting the measured rate up, but the 
larze users on the flat-rate svstem would have to pay a larger 
amount than at present. If they could abolish the existing 
flat-rate system, the measured rate could be materially lowered. 
They would not be in a position to say how much the measured 
rate could be lowered until 1912. With regard to the telegraoh 
system, the rates were reduced, and that system was beimg 
carried on at a very serious annual loss. 


PRICE OF ELECTRICAL ENERGY IN LONDON 


PARLIAMENTARY return of the amount of electrical 

energy delivered and the average price charged per unit 
by local authorities and companies in the Metropolitan Police 
District during their last completed year of account, has been 
issued. Information is given of the number of units delivered 
ior power and heating, private lighting, and public lighting 
respectively, and the average price obtained in each case. The 
local authorities included are those of Вайегѕеа, Bermondsey, 
Fulham, Hackney, Hammersmith, Hampstead, Islington, Poplar, 
St. Marylebone, St. Pancras, Shoreditch, Southwark, Stepney, 
Stoke Newington, Woolwich, Acton, Barking, Barnes, Becken- 
ham Bexley, Croydon, Ealing, East Ham, Epsom, Evith, 
Finchley, Heston and Isleworth, Hornsey, Ilford, Kingston- 
upon-Thames, Leyton, Surbiton, Walthamstow, West Ham, 
Willesden and Wimbledon. Dealing with the figures given tor 
these local authorities only, the average prices obtained in the 
above districts were as follows—for power and heating, 1301 
pence per unit; for private lighting, 5:677 pence per unit; and 
for public lighting, 1:850 pence per unit. For the total number 
of units delivered, an average price of 2565 pence per unit 
was obtained. ‘The lowest charge for power and heating was 
that of West Ham, where 14 million units were sold at ап 
average price of 0°95 pence per unit. This borough had, how- 
ever, an output for traction of nearly 4 million units, and an 
output for lighting of over 2 nullion. units during the year, 
the average price obtained being ГО and 27 pence per unt 
respectively. 

The lowest charge for private lighting was that of Fulham, 
where ГІ million umts were sold at an average price of 21 
pence per unit. St. Marylebone, with the largest output of 75 
million units for lighting, obtained. an average price of 431 
fae per unit (including, however, meter rental charges). ‘The 
nghest charge was that of Bexley, where 750,000 units were 
sold at an average price of 5°65 pence per unit. The lowest 
and highest charges for public lighting were as follows :—'lhe 
lowest charge was that of Stepney, where one million units 
were sold at an average price of 129 pence per unit; the 
highest charge was that of Epsom, where 95.С00 units were 
sold at an average price of 49 pence per unit. The lowest 
average charge for all purposes was that of West Ham, where 
over 8 million units (the largest total output) were sold at an 
average price of 148 pence per unit; St. Marylebone. 
with a total output of 8 million units, obtained an average 
price of 47 pence per unit, but, as above stated, 7:5 million 
units. i.e., nearly 94 per cent. of the total output, was for 
private lighting. This was the highest average price obtained. 

Passing next to the supply by power companies, the follow- 
ing electric light and power companies are included, as supply- 
ing energy in the Metropolitan Police District :— Brompton. and 
Kensington, Charing Cross, West End and City; Chelsea, City 
of London, County of London, Kensington and Knightsbridge. 
London Electric Supply, Metropolitan, Notting Hill, St. James's 
and Pall Mall. South London, South Metropolitan, Westminster, 
Bromley (Kent), Chislehurst, Chiswick, Harrow, North Metro- 
politan Electrical Power Distribution, North Metropolitan Elec- 
trical Power Supply, Northwood, Richmond, South Metropolitan 
Electric Tramways and Lighting, Twickenham and Teddington. 
and the Uxbridge and District. The average prices obtained 
by the above companies were as follows :-—For power and heat- 
ing, 145 pence per unit: for private lighting, 3°853 pence per 
unit; and for publie lighting, 1:62 pence per unit. For the 
total number of units delivered. an average price of 5:034 pence 
per unit was obtained. The lowest charge for power and heat 
ing was that of the Westminster Electric Supply, and the 5t. 
James's and Pall Mall Electric Light Co., 1:0 pence рег unit 
being the price in both these cases. The outouts were 2,5С0.С01 
and 670,000 units respectively. The lowest charge for private 
lighting was that of the City of London Electrice Lighting 
Co., by which 145 million units were sold at an average price 
of 311 pence per unit. The highest charge was that of the 
Chislehurst Electric Supply Co., by which 98.000 units were 
sold at an average price of 69 pence per unit. For public 
lighting the lowest charge was made by the St. James's and 
Pall Mall Electric Light Co., by which 191,700 units were sold 
at an average price of 0°721 pence per unit. The highest charge 
was that of the Charing Cross, West End, and City Electricity 
Supply Co.. by which 454.000 units were sold at an averaze 
price of 2°95 pence per unit. Out of the twenty-four com- 
panies included, only eleven supplied for public lighting. ‘The 
lowest average charge for all purposes was that of the North 
Metropolitan Electrical Power Хароу, the total outout (5:5 mil. 
lion units) of which was entirely for power purposes; and 
the average price obtained was 1:39 pence per unit. The City 
of London Electric Lighting Co., with the largest total output 
(22 million units), of any company or local authority, obtained 
an averace price of 265 pence per unit. | 

Taking the figures for both local authorities апа виро]у com. 
panies in the Metropolitan Police District, the followin: 
average prices were obtained. For power and heating, 1565 
pence per unit: for nrivete lighting. 3777 pence ner unit: for 
publie. lighting, 1:802 pence per unit. The total amount « 
energy delivered, during the vear, in the whole district. wes 
213 million units, and the average price obtained was То e 
pence per unit. 
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UNDERGROUND ELECTRIC RAILWAYS OF LONDON 


ГАХЕК STREET & WATERLOO RAILWAY.—The directors’ 
report for the half-year ending December 31st, 1907, shows 
capital expenditure during the half уеаг of £161,044 18s. 114. 
The gross receipts amounted to £69,249 8s. lld., an increase of 
£24.0:9, ог 55' per cent. on the gross receipts in the corre- 
sponding half of 1905. The working expenditure (including 
rates and taxes) has been £45,925 115. 7d. No detailed com- 
parison with the expenses in 19J6 is given in the accounts, as in 
1905 the company were not bearing, as they now do, the whole 
of the revenue expenditure. After providing for interest and 
rents, and crediting to net revenue account the sum of £2,440 
165. 164. receivable from the Underground Electric Railways 
Co. of London, Ltd., under their guarantee agreement, there 
remains a balance of £17,670 9s., available for dividends, and 
the directors recommend. that а dividend at the rate or 4 per 
cent. per annum be declared on the preference shares, and that 
a dividend at the rate o1 3 per cent. per annum be declared on 
the ordinary shares other than those held by the Underground 
Co. or their nominees, who have consented thereto. The direc- 
tors propose that these dividends shall be payable on February 
zdàih 1960. The following gives the number of passengers car- 
ried since the opening of the railway, ims. estimated 
journeys by season ticket holders :— Half-year ending June 30th, 
1955 (16 weeksi, 5,006,276; half-year ending December 51st, 1906, 
6.193.895: half-vear ending June 56th. 1907, 9.956.995 ; half-year 
ending December 31st, 1907. 10,662.876. Further progress has 
been made with the extension of through booking facilities, and 
arrangements have been made with the following companies :— 
Great Northern, Piccadilly & Brompton Railway, Charing Cross, 
Euston & Hampstead Railway, District Railway, Central London 
ақау, Metropolitan Railway, City & South London 
Railway, London & South-Western Railway (some sta- 
tiens). Negotiations are also in progress with other 
railway companies for a joint scheme of advertising, so 
as to encourage and develop the use of all the urban railways 
as one comprehensive systeni. The meeting will be held on 
Mondav. 


CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY.— 
The report for the halt-year ending December 31st, 1907, shows 
capital expenditure during that period of £82,751 Ss. 2d. "The 
gross receipts amounted to £74,528 8s. 9d., and the working 
expenditure (including rates and taxes) has been £61,553 17s. 9d. 
The following gives the number of passengers carried since the 
opening of the railway, including estimated journeys by season 
ticket-holders :—Half-vear ending June 3Cth, 1907 (8 days), 
421,466; half-year ending Deceinber 5156, 1907, 9,881,557. 


METROPOLITAN DISTRICT RAILWAY.—The expen- 
diture on capital account during the half-year has been 299.645, 
but, after deducting £186,505 received from sale of lands, &c., 
there is a net credit to capital account of £86,659. The gross 
receipts amount to £224,465, being an increase of £8,617 on 
the receipts for the corresponding half of 1906. The working 
expenses amount to £156,069, being an increase of £350. After 
providing tor rent charges, interest on debenture stock and other 
charges, the net revenue account shows a deficit of £54,591. To 
this deficit must be added the sum of £10,937, being the com- 
pany s proportion of net revenue arising from the City Lines 
Joint Undertaking, which, although included in the net revenue 
account, is not available for payment of Debenture interest, 
being specially appropriated to the payment of dividend on the 
Four per Cent. Guaranteed stock. With the above-mentioned 
addition, the deficiency for the half-year chargeable to capital 
under the company's statutory powers is £45,528. The divi- 
dend payable on the Four per Cent. Guaranteed stock is at the 
rate of £1 15s. per cent. per annum. The arrangements with 
the Great Northern, Piccadilly and. Brompton. Railway Com- 
рапу for the user of this company's widened lines between 
West Kensington and Hammersmith, and for the grant of rights 
of user of South Kensington, Gloucester Road and Earl's Court 
stations, which have been referred to in several half-yearly 
reports since 1905, have now been finally adjusted and em- 
bodied in formal agreements. These agreements comprise the 
sale to the Brompton Company of lands for their car-sheds at 
Lilhe Bridge. and for stations and sidings. ‘The compensation 
payable by the Brompton Company for the lands and rights 
acquired by them, other than the right of user of the widened 
lines to Hammersmith, and for works carried out by the Dis- 
trict Company in connection with the provision of accommoda- 
tion for the Brompton Company has been settled at £165,999. 
including interest up to June 50th, 1907, and this amount has 
been paid and credited to capital. The negotiations with the 
London, Tilbury, and Southend Railway Co. in regard to 
the payment by that company for the working of the District 
Company's rolling-stock on the Tilbury line, which were re- 
ferred to in tue directors’ report for the half-year to December 
ist, 19^6. have now been satisfactorily completed, and the 
terms settled for a period of five years. The two hich-tension 
cables, extending from Earl’s Court to Whitechapel, which 
carry electric current for the use of the Tilbury Company, and 
the ducts in which these cables are placed, have been sold to 


that company at the price of £18,110, and this sum is credited 
to capital. During the past half-year the directors have given 
much consideration to the financial position of the company. 
They are unable, under existing powers, to raise further moneys 
to meet the recurring deficits on revenue account and to pro- 
vide for all the financial requirements of the company, and 
the situation occurs. just at the time when there is every 
reason to believe that the company are about to realise the 
benefit of their large outlay in recent years upon the electri- 
fication and improvement or the railway. Under these circum- 
stances the directors came to the conclusion that the best course 
in the interest of all classes of stockholders was to submit a 
statement of the position to the debenture stockholders, and to 
deposit a Bill in Parliament to enable the requisite funds to 
be raised by the issue of prior len debenture stock, ranking 
next after the rent charge stocks. The directors believe that if 
authority is obtained to issue the proposed prior hen stock the 
finances of the company will be placed on a safe footing, and 
they hope that the scheme which they recommend will receive the 
approval of the proprietors of the various stocks. Details of the 
lll in question were given in our issue of December 26th. 

GREAT NORTHERN, PICCADILLY & BROMPTON RAIL- 
WAY.—-I he report for the half-year ending December 31st, 1907, 
shows that the capital expenditure amounted to £20,727 3s. 4d., 
the gross receipts to £119.2(1 6s. 9d., and the working expen- 
diture (including rates and taxes) has been £70,752 19s. 5а. 
After providing for interest and rents there remains a balance 
of £7,114 7s. available for dividend, and the directors recom- 
mend that a dividend at the rate of 4 per cent. per annum be 
declared on the ordinary shares other than those held by the 
Underground Co. or their nominees, who have consented thereto. 
The following gives the number of passengers carried since 
the opening of the railway ,including estimated journeys by 
season ticket-holders :- -Half-year. ending December 31st, 1906 
(165 days), 826,120; half-year ending June 30th, 1907, 11,955,759 ; 
halt-vear ending December 5150, 1907, 15,914,779. The report 
continues that the company’s tratlic is increasing most satisfac- 
torily. The receipts durmg the four weeks of January in this 
year show an increase of 095 per cent. on the receipts for the 
corresponding weeks in 190/. ‘The construction of the railway 
having now been completed, to the entire satisfaction of this 
company, the directors have been engaged in settling up with 
the Underground Electric Hailways Co., of London, Ltd., ques- 
tions of account relating to the construction contracts. ‘The 
mutual claims arising out of these questions approximately 
balance each other, and the directors have come to the conclu- 
sion. that the best way of dealing with them is to make a 
general compromise and settlement involving no payment on 
either side, except a payment of £10,000, which, although not 
provided tor in tne construction contracts, the Underground Со. 
have agreed to make in order to supply the company with 
working capital on the cancelment of the existing agreement tor 
leasing the undertaking to the Underground Со. Ап agreement 
to this etrect will be submitted to the shareholders for their 
approval at the general meeting on Tuesday. The directors have 
been in communication with the directors of the Underground 
Co. in regard to the agreement between the two companies, 
dated January loth, 1905, under which this company agreed to 
grant, and the Underground Co. agreed to take, a lease of the 
undertaking in perpetuity at a rent equal to 4 per cent. per 
annum on the debenture апа share capital of the undertaking. 
The Underground Co. desire that the above-mentioned agree- 
ment should be cancelled. Inasmuch as the Underground Co. 
or their nominees are entitled to the whole of the share capital 
of the company except 55,704 shares of £10 each, the directors 
see no objection to the cancelnient of the agreement of January 
loth, 1905, on condition that 35,540 of such shares, which are 
held by shareholders unconnected with the Underground Co., 
are converted into preference shares bearing а fixed preterential 
dividend at the rate o1 4 per cent. per annum, payable out ot 
the profits of the company in each half-year, and that the 
Underground Co. guarantee such dividend in perpetuity, and 
also guarantee payment of the interest on the debenture stock 
of the company. А Bih has accordingly been deposited in Par- 
liament and will be submitted to the proprietors tor approval 
at the special meeting, to be held after the general meeting on 
February 18th, by which power is sought to cancel the agrce- 
ment of January 13th, 1905, and to convert into preference 
shares on the term: set forth in the last paragraph the 55,540 
shares of which the denotiag numbers are scheduled in the 
Bill, and which are held bv shareholders other than the Under- 
ground Co. or their nominees. ‘The Bill also seeks to enable the 
company, with the previous consent of the Underground Co., 
by resolution from time to time, to convert not exceeding 
86.46) further shares into preference shares ranking pari passu 
with the above-mentioned 55,540 shares, but (unless the Under- 
ground Co. oth». wise expressly declare) without the benefit of 
the guarantee of the Underground Co. to which such 33,540 
shares will be entitled. 


For Reports of other Tube Railways, see pp. 251 and 252. 
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PROTECTIVE DEVICES FOR HIGH TENSION 


LONDON DISCUSSION. 


R. J. S. PECK’S Paper on protective devices for 

high tension circuits, read first at Manchester, 
was discussed at the London meeting of the Institution 
of Electrical Engineers last Thursday. In the Paper, 
which was given at some length in our last issue 
(ELECTRICAL ENGINEERING, February 6th, page 201), 
the author considered the nature of the “* static '' 
strains produced by lightning, switching, grounding, or 
by any occurrence which causes an abrupt change in 
static potential, which may appear as high pressure to 
earth or between wires, or as a concentration of poten- 
tial upon a portion of the circuit. To relieve the high 
pressure between line and ground or between wires, 
lightning arresters are used. То protect apparatus 
from concentration of potential, choke coils may be 
placed in series with the apparatus to be protected. 
Lightning arresters usually consist of an air-gap in 
series with a current limiting and an are suppressing 
device. Four types of lightning arresters are in general 
use—the horn, the multi-gap, the water-jet, and the 
electrolytic. The electrolytic is the last type to enter 
the commercial field, and while the time it has been 
in active service is short, the author considered that 
there were indications that it would afford greater pro- 
tection than any other arrester yet produced. 

After reading an abstract of the Paper, Mr. Peck 
showed a series of lantern slides illustrating some of 
the forms taken by the protective appliances manufac- 
tured by the Westinghouse Company. 


Professor G. КАРР (Birmingham University), in opening the 
discussion, congratulated the Institution upon having had a 
Paper which was the outcome of a very large amount of experi- 
ence and experiment, and referred to the happy nature of certain 
mechanical analogies which the author had employed to make 
his remarks clear. Mr. Peck had said that the electrolytic 
lightning protector was charged with a certain electrolyte. He 
thought all of them would like to know what the electrolyte 
was, whether it was an alkali, an acid, or what? Also he would 
like to know what voltage per tray could be allowed as the limit; 
and, finally, whether the arrangement as represented in Fig. 10 
(see page 204, ELECTRICAL ENGINEERING, February 6th), was the 
usual arrangement. It seemed to him that in this arrangement 
the electrolytic protector really took the place of a dead resist- 
ance, while the protector was the horn. Would the author 
kindly say in his reply whether the electrolytic protector could 
be used without the horn? Mr. Peck said that there were waves 
which returned along the line, especially if there were discon- 
tinuity as regards the capacity per unit length, such as at the 
transition from an overhead to an underground line. Аз a 
matter of fact, where there are waves there are nodes and anti- 
nodes. If you happen to put the lightning protector at a place 
where there is a node, there is no protection because there is no 
rise of pressure; so that it is quite possible, if you put only one 
protector on a line, that it will not protect your machinery if it 
happens to go on to a node. "Therefore the only remedy is to 
put enough protectors on the line to hit an anti-node somewhere. 
There was another point he would mention, in the hope of 
getting some more information. The theoretical rise of pressure 
on switching off a current was the current multiplied by the 
square root of the ratio of Henrys upon farads. If that formula 
were applied to any current, even at the quite innocent pressure 
of 110 volts, it would be seen that there was an enormous rise 
of pressure because the capacity was so small With a con- 
tinuous current there would be an enormous rise of pressure, 
but the frequency was also enormously great because the fre- 
quency alters inversely as the square root of the capacity. The 
very great frequency would produce in the iron of the circuit an 
encrmous iron heat loss, and this iron heat was equivalent to an 
enormous magnetic resistance. So that the case was not so bad, 
because vou had, instead of using the simple formula, to divide 
, by a function of the resistance. There was thus no danger of a 
continuation of this very high pressure, but, the very first 
moment the high pressure was there, there was no doubt about 
it. Yet we switched on 500-volt apparatus in our tramcars every 
day, and nothing broke down. The only explanation which he 
could offer was that a hich electric pressure, if it only lasts a 
thottsandth of a second, would do no harm. In an alternating 
line thev always had the chance that, in switching, the arc 
which was drawn bv the switch would last long enough for the 
current to pass through zero. If they switched under oil, the 
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oil seemed to have the property of extinguishing the arc exactly 
at the time when it went through zero, and thus alternating 
currents could be switched on much more easily than continuous 
currents. 'The speaker had with him part of a horn type of 
arrester which was designed by Mr. Zapf, of the Land und See 
Kabelwerke, a sketch of which is shown in Fig. 1. In order to 


Fic. 1.—DnawiNcG or ХАРЕ LIGHTNING ARRESTER SHOWN BY 
Рроғ. КАРР. 


make an ordinary arrester go off at a voltage which was not too 
much above the normal, one had to set the horns so close that 
anything accidentally coming between, such as a fly or a spider, 
would sometimes send the thing off. When it went oíf and the 
herns were set close, an arc was formed; a little metal was 
melted, forming a globule, which protruded so that the arrester 
had to be set again. To avoid this difficulty, Mr. Zapf designed 
an arrester in which the horns could be set at a suitable distance, 
such as an inch apart, for 20,000 volts. That by itself, of 
course, would not go off; but he adopted a kind of trigger 
arrangement. The earth was connected with a high resistance 
box, provided with a platinum poe with a screw adjustment ; 
this point formed a spark gap which could be set very close. It 
might be said that the argument of the fly applied here also; it 
would get in and set that off. It would, but that would not 
matter, because there was only a very slight discharge owing to 
the high resistance in series. If the discharge persisted, how- 
ever, it would ionise the air in the neighbourhood, and the 
large gap would go off. Prof. Kapp also showed a diagram, 
reproduced in Fig. 2, to show a method by which the danger of 
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Fic. 2.—DIAGRAM oF CABLE CHARGING ARRANGEMENT SHOWN BY 
Pnor. КАРР. 


piling up the volts on the first few portions of an apparatus 
could be avoided by throwing the volts on gradually. This was 
dene by a sort of auto-transiormer, the secondary of which was 
picked off from points which could be shifted. Thus very few 
volts could be put on to begin with, so that the charge with the 
first rush of current would be very small. The contact points 
were then run along to the end, when they had the same 
poen as the busbars, and the main switch could be closed. 
n switching off, the same thing could be done. He had tried 
this combination apparatus for paralleling dynamos, and found 
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that this was possible without synchronising, even if the speeds 
were different by as much as 1j per cent. All that is done is to 
shiit the auto-transtormer about a quarter from the end, so that 
a quarter of the pressure is obtained. The current was so strong 
that it jerked the machine immediately into synchronism. It 
was gripped immediately from the busbars and jerked into the 
proper phase. The whole process could be done in a few seconds 
instead of many minutes, as in the case where it was necessary 
t? synchronise accurately. 

Mr. W. B. Esson endorsed what the author said about the 
coils giving way. ‘In his early transmission days this always 
happened. They had then, however, no step-up transformers, 
because the pressure was not high enough, and he remembered 
it was always the coils nearest the line which gave way. This 
was put down to the fact that the coils simply acted as choking 
coils, and inade the current jump between the terminals instead 
of going through the wire to find the earth point of the 
machine. They soon discovered a cure, and it was to do the 
choking outside the alternator instead of inside. Mr. Peck had 
dealt with the subject of switching the current on to the 
apparatus, and Prof. Kapp had also described a very ingenious 
method of doing this gradually. Such devices had been used 
lor a great many vears, but it was not the everyday kind of 
work that troubled the power engineer; it was the trouble 
which came on when it was least expected and in a way 
which was quite unforeseen. As a matter of fact they did not 
get surges in the lines, when they switched on, to anything 
like the same extent as when a short circuit took place in the 
line and the curent was suddenly broken. А short circuit was 
the greatest stress to which a line could be put, because its 
elect was to make a very much larger current Йом, and 
consequently a much greater result was produced when the 
current was broken. Mr. Vaughan, who controlled some of the 
greatest power transmission plants in the world, comprising 
100 miles of line working at 40,000 to 50,000 volts in America, 
had given this matter great attention, and in a Paper read 
before the St. Louis Congress he went fully into the question 
of these surges. He found that under average circumstances 
the surge pressure in volts due to breaking the circuit amounted 
numerically to two hundred times the number of amperes which 
were broken. The curious thing was that as an approximation 
the rise in pressure was practicallv independent of the working 
pressure and length of the line; it depended simply on the 
current which was broken. From this Mr. Vaughan drew very 
important conclusions, and showed why it was much easier to 
work at pressures, say from 50,000 to 60,000 volts, than to 
work at from 25,000 to 30,000 volts. As the current was only 
half in the one case, the surge pressure was very much less. 
With regard to lightning arresters, he had used all three tvpes 
mentioned in the Paper, but only for very low pressures, but it 
was in connection with high pressures that difficulties arose. 
Mr. Vaughan pinned his whole faith on the horn arrester, and 
he did not think it was too much to sav that he had tried 
multigap and other forms of arresters by the hundred, but 
tound that he could not get them into line for burning up. In 
fact, Mr. Vaughan had come to the conclusion that any other 
form of arrester than the horn arrester—he did not believe that 
Mr. vaughan had tried electrolytic arresters, howeve1—was only 
of use when there was no use for it, namelv, when there was 
no lightning. Mr. Vaughan had made some experiments on his 
line by placing the horn arresters at the power house with 
45 in. gaps, and by short circuiting the lines 100 miles away, 
he was able to get surges which jumped these 4} in. gaps. 
This suggested the question whether in dealing with 50,000 and 
69.000 volt pressures lightning arresters were any use at all. 
In the case of a line insulated for 50,000 volts with a large 
safety factor, the general impression formed by many engineers 
was that lightning arresters might almost be dispensed 
with. In the case he had mentioned of Mr. Vaughan's lines on 
the Californian Electric and Gas Co. system, the lightning 
arresters only went at the rate of one a year. In fact, he 
thought they were only put up there for conscience sake. 

Mr. ALEXANDER RussELL, dealing with the remarks in the 
Paper upon resonance, said that the period of the fundamental 
vibration of a single-phase transmission line was the time taken 
by light to travel four times the length of the line. Mr. Peck 
did well to lay stress on the importance of the static charge on 
a line. One of the main functions of lightning arresters was 
to get rid of this static charge, which, as the author stated, was 
due to atmospheric potential. A knowledge of. the laws of 
atmospheric electricity would be essential in order to discuss the 
relative merits of various lightning arresters. Potential gra- 
dient was well known to meteorologists. On an ordinary day 
in London, taking the earth at zero potential, one metre up would 
be almost 200 volts, and on a foggy day it would be as much 
as 1,000 volts. For instance, the tracer of the electrograph at 
Kew went off the scale whenever the voltage got beyond 750, 
and on a foggy day it was nearly always off the scale. They 
could therefore understand, when dealing with an overhead line 
above the ground, where the potential difference between the 
stratum of air and the ground might easily be 10,000 to 20.000 
volts, that there could be an appreciable static charge induced 
in that line; and static charge sparked across the arrester and 
might be followed by an arc. This potential gradient went on 
diminishing, but the potential went on increasing. At 4,000 
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metres up, for instance, as meteorologists had found out by 
numerous balloon experiments, the potential was about 200,000 
volts on a quiet day, and on a stormy day. of course, it would 
be very much more than that. The water-Jet arrester, as used in 
the South ot Frase, seemed to be a very suitable type of 
arrester for getting rid of the static charge, but he did not 
think it would be ot much use for limiting the pressure between 
the lines. Its resistance was too high. The electrolytic arrester 
apparently had the ду back that an air gap in series with it 
must be used, and he thought that any type of arrester that 
used an air gap was highly objectionable. They had only to 
think of the ionisation of the gap that must occur in practice 
to realise how uncertain the action of such a piece of apparatus 
must be. It was sometimes stated that Lightning arresters 
were very ethcient because continual discharges меге taking 
place. Personally, he thought these discharges must be taking 
place at the normal voltage. It was simply that the ionisation 
of the air gap was continually going on on certain days in 
certain atmospheric conditions, so that the lightning arresters 
were really a point of weakness in the system. An electrolytic 
arrester would be very efficient if it had no air gap; it must 
not be left permanently in the circuit, otherwise heating 
evaporated the electrolyte and deteriorated the aluminium dishes 
used. He would like to know what electrolyte was used in 
the one described in the Paper, because 400 volts seemed to 
him exceedingly satisfactory. 200 volts was the most that he 
knew of in connection with any electrolyte with which he was 
acquainted. ‘Taking 400 volts on a 60,000 volt line, this would 
mean 250 volts effective; or 240 alumimum cells between the 
two lines if it were being used as a pressure limiter. This 
would be rather expensive. An ideal type of arrester would 
be one of the coherer type. If some powder were invented that 
offered practically no resistance to the current when the voltage 
was greater than the normal, and had a higher resistance at the 
normal voltage or under, this type of arrester would be an 
ideal type. There had been many references lately in the 
French technical journals to the Thury type of coherer arrester; 
he had not read а full description of it. 

Mr. W. Н. PATCHELL said that the author was very modest 
in starting with an apology for want of novelty in his Paper, 
but his name was well known on the other side of the water 
for many years in connection with the reports got out by the 
High ‘Tension Committee of the American Institute of Electrical 
Engineers, and one had only to look at the two important 
volumes published on this subject to see the part that Mr. Peck 
had played in the development of this important class of 
apparatus. The blemish in these reports was that they only 
commenced in 1903, and the classical Paper by Mr. Thomas 
referred to by Mr. Peck was unfortunately not included. Then 
the author put aside his modesty and stated, early in the 
Paper, that protective devices for high-tension circuits had 
been carried to a high state of perfection. This was where 
the commercial man came in; they were told not to wait, but 
to buy what was available. "Then, in the last line of the Paper, 
the author stated that the electrolytic arrester, which was 
the last one to enter the field, gave indications that it would 
afford greater protection than any other arrester yet produced. 
They thus got to а point which showed that finality had not 
yet been reached, and this was the fact; it was still in the 
transition stage. There was no best; some preferred the multi- 
gap, some the horn type, and some preferred other types. 
What would suit one condition would not suit another, and 
because the science had not been reduced to a well-known 
ABC, many of them had blundered along and made their 
own experience. Concentration of potential on the end turns of 
the arrester was a point which the officials of the ла 
Cross Со. had had to find out for themselves at Bow. He ha 
mentioned this important matter in the Paper which he read 
before the Institution in 1905, when he went into the question 
of surges as far as he could. On this point he would like 
to ask such a mathematician as Mr. Russell, if the matter 
was really as simple as he suggested it was. They might get 
the waves reflected at the velocity of light at the end of lines 
on the blackboard, but in the line itself they get inductance 
and capacity and various other idiosyncrasies which they did 
not get on the blackboard, and perhaps Mr. Russell would 
reconsider that. Mr. Peck had mentioned switching through a 
resistance. He believed the first example of this was due to 
Mr. Ferranti, who had a liquid switch and a tripping switch 
in series with it. When the switch was closed the coil was 
tripped, and a flexible conductor was unwound which let a 
plate down at the bottom of the pot and so short-circuited 
The same apparatus was used by Mr. Ferranti for 
charging cables. Dealing with the various kinds of arrester, 
Mr. Patchell said the ordinary horn type was worse than 
useless in many cases. One great trouble was the big flare 
when breaking. Dr. Kapp had put before them the Land und 
See Kabelwerke variation of the horn type. He had tried this 
on alternating and direct current, and the way the little trigger 
worked was marvellous. In his Paper of 1905, he had mentioned 
that facing one side of the horn with carbon got over the 
building up of the metallic bubbles and so upsetting calibration, 
so that it was possible to work more closely with 4 carbon- 
copper horn instead of with the copper horn only. He had 
tried this up to 40,000 volts, and it was simply marvellous how 
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this gave the same point time after time on the voltmeter. 
Of course, they must keep changes of temperature, moisture, 
and that sort of thing away. The non-arcing multi-gap arrester 
was particularly American. Many people who used them said 
they had no trouble, but when he bad inspected the cylinders 
he found they had never arced. The author mentioned the 
necessity for limiting the current. This was the crux of the 
question. The horn arrester or the multi-gap without resistance 
was just like the best haulage motor without a controller; the 
trouble was not so much when the arrester kept going, but 
when it stopped going. The flow of current, then, was what did 
the damage, and he had tried dry and liquid arresters, and 
carborundum and coke, and also dust resistances. Since he left 
the Charing Cross Co., Mr. Brazil had been carrying on this 
work. Mr. Mershon said the best resistance for 60,000 volts 
was a concrete pillar; it did not make much difference whether 
the concrete was made of flint or rock; this did not have so 
much effect upon the resistance of the pillar as the size of the 
material with which the concrete was gauged. The water-jet 
arrester was largely used in the South of France and Northern 
Italy, but the author had not mentioned that the common 
method there was to turn the water nearly off when they did 
not expect any lightning, and to turn it on when they did. 
Another objection was that in many places where they got 
lightning they did not get water. Не first saw arresters used 
in parallel outside the Ontario Co.’s power house at Niagara, 
and these were due to Mr. Mershon, who had described 
them in his Paper on the Niagara, Lockport, and Ontario Power 
Co.'s distribution system. With. regard. to testing arresters, he 
thought it was best to do this with a big machine behind them. 
The author did not mention the very important matter of ex- 
pense in protecting the protecting devices. It was almost more 
important to consider the methods of protecting the device 
adopted than to consider the type of device to be employed. 
Unless they did this, they got very far astray. For instance, 
horn type arresters for low tension were impossible out of 
doors, so that they had to consider whether the arresters 
were to be placed on the top of the poles or in connection with 
the switchboard under cover. 

Mr. Н. Brazit said that his remarks applied exclusively to 
underground cables. The author did not appear to speak very 
highly of the horn type of lightning arrester, but he had had 
very considerable experience with them, and would like to say 
a few words in favour of them. The horn arresters illustrated 
in the Paper were merely those consisting of two pieces of 
wire going away at a sharp angle. Mr. Patchell had mentioned 
arresters in his Paper of 1905 which had two horns, one 
carbon and the other copper. "These were the arresters with 
which he had had experience, and it was astonishing what 
degrees of accuracy these could be set to, and also for what 
a length of time this accuracy could be maintained. The 
Charing Cross Co. had about 14 or 15 of these arresters in use, 
and over periods of six months at a time it had been found 
that, year after year, these arresters retained the same sparking 
voltage, in spite of a large number of discharges having taken 
place. Mr. Peck had stated that they took a long time to 
work. He did not know what Mr. Peck meant by this, for 
he had found they took from two to four seconds, which he 
did not regard as a long time. The author also stated that 
they formed a short circuit on the system. On the Charing 
Cross Co.’s system it would be bad policy to put them on the 
circuit without a high resistance of considerable size. The 
resistance usually consisted of a small rod, like an arc lamp 
carbon, and it was apt to take any surgings, and was of no 
value in reducing the strain on the system. Не therefore 
thought that an indicator of some sort was what was required, 
and Mr. Patchell, in his 1905 Paper, described an indicator 
which he had had the pleasure of getting out for him. "This 
had now been in use for three or four years on the Charing 
Cross system, and some hundreds of discharges had been re- 
ccrded quite satisfactorily. -One examination of these records 
went to show that during the summer-- the time of light load 
—there were а very much larger number of discharges indi- 
cated. This, he took it, was due to the fact that the cables 
were less loaded—z.e., the conditions were more nearly those 
of open circuit, which were the conditions likely to produce 
high potentials. 'The other conditions shown by the indicators 
were bad paralleling, faulty transformers, &c. Electrical engi- 
neers would be surprised at the number of times the pressure 
rose over 50 per cent. above the normal. With regard to non- 
arcing arresters, he had examined some of these, and non- 
arcing was hardly the word for them, as there were very 
distinct signs of arcing. 

Mr. W. M. Morney was glad to see from the Paper that the 
method of protecting transmission lines from lightning by 
stringing an earthed wire above the line was coming into use 
again. He asked whether Mr. Peck thought that there was 
any advantage in the use of barbed wire on the principle that 
prevention was better than cure. Also, in the case of long 
transmission lines, was there any advantage in going back to 
what was done in the early days. and what was always done 
now in connection with the protection of buildings, i.e., making 
the buildings as far as possible lightning dischargers, by making 
the protectors of well-earthed pointed structures to give a dis- 
charge of the atmospheric electricity in the same way as an 


ordinary lightning conductor was supposed to. Was there any 
experience with any of the long transmission lines with which 
Mr. Peck had been connected of this kind of protection? Refer. 
ring to Fig. 9, he asked for some further particulars as to the 
depth of the dishes. 


Mr. L. ANpREWS (Key Engineering Co.) remarked that several 
of the speakers had referred to the electrolvtic tvpe of arrester 
as if it were something quite new. But this arrester was de- 
scribed in a Paper by Mr. Johnson before the American Institute 
of Electrical Engineers nearly two years ago, and it had then 
been in use for two years, and, to judge from the discussion 
on the Paper, it had given very satisfactory results. Mr. 
Russell had said that an arrester was wanted something in the 
nature of a coherer. lt seemed to him that that was what 
this electrolytic arrester really was. It was an insulator for 
normal pressure, and it did not allow any current to pass until 
the pressure exceeded the normal by 10 or 20 per cent., and 
it then broke down. Other speakers had referred to the objec- 
tion of having a spark gap in series with it, but, as he under- 
stood it, this spark gap was not a necessity. It was put in 
as an extra precaution, and it was not subject to the objec- 
tion of a resistance in serles, because directly the electrolytic 
arrester broke down there was no resistance. He objected to 
Mr. Peck's explanation of the cause of the breakdown of the 
horn arrester, viz., that it was due to heated air. This used 
to be the accepted theory, but some seven or eight years ago 
he carried out a large number of experiments with this type 
of interrupter, and found that it worked almost equally well 
upside down, i.e., the arc was blown down, and this, he thought, 
clearly showed that it was not due to heated air rising. The 
arc in his experiments was extinguished principally by mag- 
netic repulrion, and not by heated air. 

Mr. V. A. FvNw said that with regard to the concentration 
of potential, three or four years ago he had had the оррог- 
tunity of making some tests in connection with a 40,000-volt, 
three-phase, 400-kw. transformer, and he had a very great 
dithculty in arriving at any consistent figures. "Therefore, he 
was somewhat surprised to see the neat curve in Fig. 1, which 
Mr. Peck had given, and perhaps he would tell them how 
this data was obtained. It seemed that this rise did not occur 
every time that the transformer was connected to the line, 
and probably it was due to the fact that they did not connect 
the poles on the same part of the alternating current. With 
reference to non-arcing arresters, he did not believe in the 
theory that there was some special non-arcing quality in the 
metal employed. He had tried nearly all the commoner metals 
except gold and silver, and found that they worked practically 
equally well. Brass had the advantage that it kept clean, and 
therefore the sensitiveness of the apparatus remained fairly 
constant. He thought that the operation of these was due to 
the fact that when an arc was started, and if there was a 
sufficient amount of metal in the neighbourhood and of a suth- 
ciently high heat conductivity, then the spot from which the 
arc started did not get a chance to heat sutliciently, and there- 
fore the arc broke down. This was tantamount to saying that 
these arresters were limited in their discharge capacity, and 
the fact that they only operated satisfactorily on low voltage 
also went to show that this was so. For instance, a circuit 
of 5,000 volts might be considered to be sufticiently safeguarded 
if the arresters were set at 6,000 or 9,000 volts, but with a 
20,000 or 30,000 circuit, if the arresters were set in the same 
proportion, then it would be found that the circuit was not 
sufficiently safeguarded, and the result was that the voltage 
per unit gap was increased as the voltage of the line was in- 
creased, and also, of course, the power behind the line was 
generally greater. He noticed that the author had not men- 
tioned anything with regard to earth in the Paper, and he 
wouid like to know if he could state whether any development 
had taken place in this respect, because it was an important 
part of protecting devices. With regard to the electrolytic 
arrester, 1t had struck him that there might be a possibility 
of the insulating rod or shaft which held the cells breaking down 
and short circuiting some of the cells. 


The Prestpent said he would have liked to say а good 
deal, had there been more time, of the enormous troubles 
that had been encountered in India, where there were extra- 
ordinary atmospheric conditions of great moisture, and great 
differences of temperature along a transmission line extending 
from a point high up in the mountains to the power-house very 
much lower down. The lightning strokes followed each other 
with such rapidity as to destroy any form of lightning arrester 
described in the Paper almost immediately. He wished Mr. 
Moncrieff could have been present, for he had had much 
experience in India in this matter. He would have told them 
of some startling effects upon the Darjeeling line. On one 
occasion he (the speaker) had seen lightning discharges taking 
place on this line at the rate of 30 every two seconds. It was 
a continuous kind of artillery discharge, and, under the circum- 
stances, any form of arrester used on the line was destroved 
in a few hours. They had tried Wurts’ horn, and other forms. 
but they were all useless. Eventually, they improvised means 
on the spot with very large masses of sheet metal with serrated 
edges. which survived for some considerable time, but at last 
they had to do without any at all, and he thought they got 
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on just as well without them as with them. He had been, at 
the time, in constant communication with Elihu Thomson on 
the subject, but even the benefit of his valuable advice made 
no difference, and they practically had to work without any 
arresters at all. The arrester they used was the air-gap at 
the foot of the line, and when the line was struck, and the 
arc started, it was blown out by the draught of the alternator 
itself. 

Mr. Peck, in replying to the discussion, first dealt with the 
inquiries as to the nature of the electrolyte. This was not 
exactly a secret, but it had been kept quiet, because there 
had been three years spent in developing the arrester, and also 
a tremendous amount of money, and consequently the company 
which had developed the arrester was not very anxious to 
have this information given out. Therefore, he would not 
say what the electrolyte was, nor what was the method of 
treating the plates to ensure the continuity of the film. The 
volts per tray varied from 380 to 400, but it took some little 
time to treat the plates. At first they would stand only about 
100 volts: then, as the process of treating was continued, it 
was increased to 380 or 400. The electrolytic arrester could 
be used without a gap, he believed, but it took a charging 
current. The film was about the thickness of a wave-length 
of light, so that although they might have a large number in 
series they still had a thin dielectric, so that the charging 
current was quite heavy, and it was to prevent this charging 
current heating the arrester that the gap was used. The par- 
ticular type of horn arrester mentioned by Dr. Kapp was new 
to him, and it looked as if it might work very well, but the 
general trouble was that they had to put the air-gaps too far 
apart, especially on the multi-gap arrester. They would require 
a tremendous number of gaps, whereas, he thought, they wanted 
to reduce the number rather than increase it. Dr. Kapp had 
also shown a very nice method of charging a cable, but there 
would be a great many difliculties in working from point to 
point with 60,000 volts transformers. Mr. Esson had referred 
to the voltage which they were liable to get on an open 
transmission circuit when there was a short. Of course, the 
energy in a transmission circuit varied as the square of the 
current; therefore, although the voltage might go down, if 
the current went up there was a higher voltage on breaking. 
When the voltage rose, the result depended upon breaking 
the current instantaneously at its maximum point. Different 
people held different opinions with regard to lightning arresters. 
They all said they were no good, but they dare not do without 
them. Ап air-gap, he supposed, was an objection in any arrester, 
but in the electrolytic arrester he could not see that it was 
lable to lead to any great trouble. In the first place, the 


current obtained at the time of the rise in static potential was 


practically instantaneous; it was over before there was any 
chance of heating or burning. А discharge through air was 
always a very uncertain thing, and an air-gap in any circuit 
introduced an element of uncertaintv, but in the case of high 
voltage circuits, this was so small as to be almost negligible. 
Regarding the coherer tvpe of arrester, there was an arrester 
on the market for direct or alternating current from 500 to 
1.000 volt circuits. He himself had had a good deal to do 
with the development of this, but the original idea was due 
to Mr. Thomas, who, however, had no idea of the coherer 
action at the time. His idea was to take a great number of 
very small filings and mix them up in a block with cement 
or similar substance to make a solid block with a plate at 
the top and bottom, to get a discharge jumping from metal 
to metal. This would give a great number of minute air-gaps 
in series, so that these would withhold the low voltage, and 
would not permit an arc to continue. After working at it for 
three or four years, and finding that the metal was not 
satisfactory, they took ground coke. This worked very well, 
but after а number of discharges, its resistance changed, and 
it broke down, a clean arc burning a hole right through it. 
It was then found that by using carborundum they could make 
a block 13 in. thick, which would easily withstand 1,000 volts. 
It had an equivalent air-gap of about 1/10 in., but it showed 
very great protective power. With regard to electrolytic ar- 
resters, he believed Mr. Ferranti was the first to suggest the 
use of aluminium. Mr. Patchell had referred to testing arresters 
with large machines. Arresters were usually tested on con- 
densers about as heavy as they could get them, and with the 
full voltage of the circuit on which they were to be used, 
so that when they discharged the condenser, they got a very 
heavy static discharge through the arrester, and there was 
always plenty of power behind. He did not think there was 
much value in the use of barbed wire over ordinary wire, as 
suggested by Mr. Mordey. Mr. Andrews had given some in- 
teresting information about the horn type of arrester. He 
knew that the action was partly magnetic, but he had thought 
it was principally a heat action. Mr. Fynn asked how the 
curve in Fig. 1 was obtained; it was obtained bv putting the 
spark gap in shunt to the winding, and then operating a simple 
swing closing switch probably several hundred times for each 
гар. The results varied considerably, but by plotting them 
and drawing a smooth curve they got a very fair average. 

A vote of thanks was accorded the author on the motion of 
the President. 


A few written contributions to the discussion, which have 
been received, are given in abstract below :— 

Mr. E. A. WarsoN remarked that the immense number of 
gaps required in connection with the arresters of the multi- 
cylinder type, and the effect of the neighbourhood of the 
earth upon the number required might at first appear strange, 
but а little approximate calculation will show what a great 
effect the capacity of the cylinders relative to the earth has 
upon the distribution of potential between them. Considering the 
multigap arrester as consisting of a number of condensers 
in series, the one end of the series being connected to earth 
and the other end to the line. He deduced a formula for the 
potentials across the various gaps, from which it was seen that 
this rises at a steadily increasing rate, being, for example, 
1°65 for gap 5—4. 216 tor рар 4—5, 9°88 for gap 9—10, 155 for 
gap 10—11, and so on, mougting up very rapidly. ‘These figures, 
however, are based on a more favourable case than would ever 
actually occur in practice. ‘he progressive increase of the 
potential between successive gaps is the reason why the multi. 
gap arrester on high voltages requires such an abnormal number 
of gaps, if the gaps nearest the line are not to break down. 
Placing shields near the gap and connecting to the line would 
no doubt be beneficial, provided that the shields do not come 
too near the earthed end of the arrester, in which case the 
trouble would only be moved from one end of the arrester to 
the other. The correct way to treat the case would be to 
place two cylinders of the arrester midway between two shields, 
one of which is connected to the line, and the other to the 
earth. This is then equivalent to placing the arrester in free 
space, and completely cancels the injurious effects of the 
"earth capacity " of the cylinders, but he was not aware ої 
its having been tried at all. Leaving the subject of multi- 
gap arresters, there was a method of protecting HT lines, 
which was, he believed, employed to some extent on the 
Continent, but which was not mentioned in the Paper. This 
consists in the installation of condensers, suitably constructed 
to withstand the voltage at the entrance to the power-station 
and sub-stations. These condensers, while only allowing a smal) 
current to pass at the ordinary frequency of the supply, act 
practically as a short circuit to any high frequency discharge, 
such as that due to lighting, and prevent an excessive rise of 
pressure on the line. О 

Mr. P. LoEscHER (General Electric Co.) wrote complaining of 
the lack of attention given in the Paper to the large amount 
of work done in this fieid, on the Continent, especially by Mr. 
C. E. L. Brown, in connection with the water-jet apparatus, and 
Messrs. Siemens as regards the horn arrester. Referring to 
the electrolytic arrester originally due to Mr. Ferranti, he had 
his doubts as to its behaviour under extremes of climatic con- 
ditions, and its ability to withstand very heavy atmospheric 
discharges representing great quantities of energy. 

Mr. J. Н. M. WakEriELD asked for some details of the cost 
of lightning protection per mile per wire. The commercial 
aspect of the question—that is to вау, the ratio of the cost of 
lightning protectors to the cost of plant which it 1s protecting, 
was of importance.  Air-zap arresters had been used by the Post 
Ottice for many years, and had been found to meet all require- 
ments. It would be useful to know the value of the earth 
resistances which Mr. Peck recommended for lightning protector 
earths. The standard adopted by the Post Ottice was а maxi- 
mum of 10 ohms. The Post Office did not now use an earthed 
wire above the working wires, as the expense did not appear 
to be iustified, especially over long distances. Each Post Office 
wood pole and arm was, however, fitted with an earth wire. 


MANCHESTER DISCUSSION. 

Mr. C. D. Tarwe (chief engineer. Lancashire Elec- 
tric Power Co.), in opening the discussion, said that 
he had recently had occasion to write round to 
several engineers in England regarding lightning arresters, 
and the gist of their replies was to the effect that they had 
tried most arresters, but they did not believe in any of them, 
and that they simply used them for the sake of convention. 
In the first place, we have very little overhead work carried 
out in this country at all, and, in the second place, our 
thunder-storms are not so severe as they are in America or on 
the Continent. Those lines which we have, however, are very 
difficult indeed to protect, because we generally have to adopt а 
mixture of overhead and underground. In the case of the com- 
pany with which he was connected, they had a certain amount 
of overhead work, and have never had the slightest trouble 
from lightning discharges. The lines could not be said to be 
protected in a very scientific manner; on one they had horn- 
break arresters, which have undoubtedly acted on d 
occasions at about 25,000 volts. They found plenty of evidence 
that sparks had passed across the horns when set at a distance 
requiring 25.000 volts to jump. Оп another line they had a 
multi-gap arrester, and on another line they had no arresters at 
all. The line on which they had had the least trouble was that 
on which thev had the most overhead work; that was the one 
on which they had the horn-break arresters. Perhaps the free- 
dom from trouble was due to the fact that it usually rains when 
there is lightning about, and that the discharge passed across 
the insulators. The line which was most affected by faults 
р 2 
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was the one on which there was least overhead work. That 
line was the one protected by a multi-gap arrester, where the 
cables went underground, but at the end of the line there was 
no path provided for lightning or surges to find their way to 
earth. That had now been remedied by providing another multi- 
gap arrester there, and since then they had not had any faults 
at all. 

Mr. W. Cramp referred to the need for adequate protection of 
underground systems. He though that Mr. Peck’s re- 
mark, “It is now customary to install a high resist- 
ance in series with this arrester in order to limit 
the current which flows on short circuit, but this resist- 
ance retards the static discharge," was not quite correct. Surely 
the reactance of the disenarge circuit, due {о a frequency of the 
order of at least 100,000 a second. would be far in excess ot 
any resistance placed in series, and one would think such resist- 
ance would be negligible, just as it was in the case of a light- 
ning conductor. He also asked for information respecting the 
phenomenon that wind blowing across overhead lines 
tended to raise the potential as regards earth. Light- 
ning arresters were uncertain in action, and the reason 
so few were at work in this country was partly due 
to this uncertainty. The reason seemed to be that lightning 
arresters were too coarsely adjusted. The air-gap over which 
the spark had to take place was so large that only very large 
rises of potential were at all allowed for. They were told in one 
part of the Paper that, with very high potential differences, 
the necessity of using a vast number of air-gaps was such as to 
put the multi-gap type out of the question. Now there was a 
current continuously passing between all the arrester cylinders 
to earth due to ionised particles; the result of this was that 
should there be any slight rise of pressure, a breakdown might 
occur at a much lower voltage than that for which the gap was 
set. The only way to get over this would seem to be to place 
the arrester itself in some kind of filled protection box, so as 
to minimise the effects ot ionisation. 

Mr. M. B. Fienp (chairman) said the potential strain gene- 
rated by the different effects dealt with in the Paper, such as 
switching. grounding, and so on, might be dihed under two 
broad heads, effects which produce a limited rise of potential, 
and effects which produce an unlimited rise of potential. Now 
switching on a generator. and the effects of retlected waves, fall 
under the first class of limited rise of potential. The poten- 
tial cannot rise above twice the original potential, and the rises 
are extremely transitory, so that they need not be taken very 
much into account, except in so far as they might produce 
sparking across some air-gap. The other effects, such as breaking 
circuit, power surges, atmospheric effects, have produced rises 
of potential which are more or less unlimited. In alternating 
current work they had an automatic protection against rises of 

otential which are produced on suddenly breaking a circuit 
in the oil circuit-breaker, which had the peculiar character- 
istic of interrupting the circuit at or near zero 
current. The effects of power surges, atmospheric 
effects, and lightning are the most important ones on large 
systems which have to be guarded against. He did not pro- 
pose to touch upon that now; but the instance described 
in the American Journal of the I.E.E. in 1901 was extremely 
interesting. With regard to the atmospheric effects referred 
to by Mr. Cramp, he had noticed in water-power stations, where 
there was a considerable amount of overhead lines, sometimes 
in the evenings, when the sky was clear, the arresters would 
spark over. This he put down to the atmosphere becoming 
suddenly charged, due to condensation. With regard to the 
concentration of potential over the first turns of the trans- 
former, it was very clear to him why this effect did not pene- 
trate beyond the first. few turns. He had had considerable 
ditticulty from tkis very thing about twelve years ago, with high- 
tension motors, and found these motors breaking down 
їп the initial turns over and over again. If they undid 
the first few wires of the first coil and cut away the insulation, 
and. spread it out, Шоу found them absolutely riddled with 
small holes, showing wkere minute sparks had passed between 
turn and turn. His idea was to put the first turns outside the 
thing altogether, and he made choking coils specially designed 
so that they could spark from turn to turn. 

рг. E. RosrENBERG (British Westinghouse Co.) made some 
remarks respecting the mechanical analogies with which Mr. 
Peck had illustrated his remarks, and said that as to the oscillo- 
graph showing the current through an electrolytic valve, he 
could only see a slight difference between the positive and 
negative halves. He would have expected that current in one 
direction was nearly suppressed, so that the difference in the 
two halves was much bigger than that shown. 

Mr. Н. W. Witsow said that in the case of the North Wales 
power scheme, where they had spark-gap arresters on the lines 
themselves, and horn-break arresters in the station, the station 
superintendent had told him that their lightning arresters were 
in operation fairly frequently. Не would be glad of some 
further information as to the voltages at which the various types 
of arresters described in the Paper could be used, and the 
frequency with which they ought to occur on the system. 

Mr. W. A. CHAMEN (South Wales Electrical Power Distribu- 
tion Co.) said that in South Wales they had very little overhead 
work at present. They had only one line over a mountain top, 


about two miles in length. Whether it had actually been struck 
by lightning or not they did not know, but they had had a 
transtormer broken down at one end after a thunderstorm, which 
looked rather suspicious; they had arresters on one end of the 
line only, ‘They were of the horn-type, with water resistances. 
He was quite satisfied that they had saved a great deal of 
trouble. ‘These horn arresters were in no case fixed on overhead 
lines or out of doors; they were all under cover in the generating 
station and substations. | 

Mr. В. В. маске said, with reference to the water-column 
arrester in Fig. 7, the overflow pipes did not seem to be required. 
Surely if the thing was once filled, it would last some consider- 
able time, and if there was an air gap in series with the arrester 
it would act as a sort of resistance, and serve its purpose 
without a continuous supply of water. He asked whether there 
was supposed to be a head of water in that case which kept 
the water level always above the overflow pipe. He also asked 
how the number of gaps in a multi-gap arrester was calculated 
for any given voltage. a 

Mr. J. S. Peck, in replying, referred to the cost of the electro- 
Ivtic arrester, which was, he thought, about the same as of the 
multi-gap arrester. Regarding the curve for the electrolytic 
arrester in Fig. 11, he thought that the curve, as reproduced, 
was upside down, because the current there is a charge current, 
but which has high points where the current breaks through 
due to the excess of voltage. | 

Regarding Mr. Cramp's questions as to the resistance in the 
ground wire, there was, of course, self-induction or inductance in 
the ground wire. Mr. Jackson, in his Paper read before the 
American I. E. E., in which he described this electrolytic arrester, 
referred to a critical resistance in the ground circuit, for which 
hə was very severely criticised. But his idea was this, that if 
you assume a certain capacity in your transmission circuit, and 
assume that your wave potential travels along at a velocity of 
186,000 miles per second, then if you have a transmission line 
186,000 miles long, it would take one second for the whole line 
to discharge. Now, if you assume they have a potential of 
100.000 volts, vou know definitely the amount of current stored 
in that line, and from that you can tell the rate at which the 
current will arrive at the arrester. Regarding the action of 
wind on transmission lines, he could not tell them very much 
bevond that fact that static discharges appear on wires which 
are disconnected from any apparatus, and more or less con- 
tinuous sparking over the arrester. Mr. Field had asked why 
this concentration of potential did not spread to the interior of 
the winding. He took it that the other turns acted as a choking 
coil, and delayed the passage of the current to the inner turns. 
As to the voltages for which different tvpes of arrester were 
suitable, the electrolvtic arrester was made for any voltage from 
about 2,000 to 60, 80, or 100,000. The multi-gap arrester also 
was made for any voltage from 2.000 to 100.000. The number 
of arresters per mile was somewhat a matter of the funds of the 
treasury. Mr. Wurts in the early days made a number of experi- 
ments on trolley circuits, and put arresters in about every 100 
yards, and put tell.tale gaps in. and after every storm he went 
round and found out how many ot these arresters had dis- 
charged, and then he took out some of the arresters, and 
graduallv arrived at a figure of about four arresters per mile. 
Regarding the calculation of the number of gaps. the original 
arrester for 1.000 volts had six cylinders and five gaps, but 
when they went to 2.000 volts they doubled, and so on. When 
they got to about 6,000 thev found that doubling was not 
enough. Mr. Thomas carried out a series of experiments extend- 
ing over two vears to determine the number of gaps necessary: 
his curves stand to-day as the best guide to the determination of 
the proper number of gaps. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMPS, LIGHTNING ARRESTERS, SMALL GEN- 
ERATING SETS, FITTINGS, AND SWITCHES.—We have 
received copies of five new lists from the General Electric Com- 
any. The first deals with a new gravity feed flame are lamp, 
En as the ''Flamgold," which represents the result of a 
long series of experiments with a view to avoiding some of the 
disadvantages of other types of tlame lamp. Another new list 
is that devoted to tension limiters on lichtning arresters, in 
which a complete series of protective apparatus is included, 
comprising multi-gap tension limiters, horn-type arresters, mag- 
netic blow-out arresters, automatic movable arm  arresters, 
choking coils, resistances, and other accessories. The third list 
gives particulars of small paratlin engine generator sets for 
country house lighting, with 25.volt, 10-c.p. Osram lamps. and 
prices of complete outfits, with switchboard and accumulators 
for 25 to 200 lamp installations. A revised list of main switches 
of the ''Peel" type is also issued, and a small booklet gives 
details of а series of interchangeable parts from which a great 
variety of electric-light fittings for different purposes can be 
made up. 


BRAZING.—We have received from the Ferrofix Brazing Co., 
Millwall, a pamphlet in which several examples of fractured 
castings repaired by their ferrofix process are illustrated. А slip 
describing a new flux for brazing is also included. 
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CARBON AND METALLIC FILAMENT LAMPS 


WO investigators, F. Hirschauer, in Germany, and G. 
Loring, in America, have recently published articles 
in which the results of experiments to determine the effect of 
voltage variation on the brilliancy of glow-lamps оѓ various 
types are given. In the article by Е. Hirschauer in the Elek- 
trotechnische Zeitschrift, the effect of fluctuations in pressure 
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-on the candle-power is discussed, and some curves are given of 
the results of tests. 
The variation of candle-power with pressure for any glow- 
lamp can be expressed as follows :— 
һ = Ce", 
where A is the candle-power in Hefner candles (1 Hefner candle = 
0:91 British standard candle), e is the pressure in volts, С is 
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а constant for the particular lamp considered, and л is a 
constant for lamps of the same type. The following values 
of these constants were obtained for the particular types of 


lamps tested :— 
Carbon filament lamp  ....:............. h=(37 x10-'*)e*? 
Nernst lamp .............................. h=(71 х10-—?°)е!1%°° 
Tantalum lamp ................... ....... =(28 x10-9)e*? 
Osmium lamp .............................. h=(75 x10-*)e*? 
Osram lamp г соната =(5'4 x10-")e*® 
Just-Wolfram (tungsten) lamp ...... = (2°34 x 10- *)e* 


The curve of candle-power, as obtained experimentally for the 
carbon-filament lamp, conforms exactly with the curve repre- 
sented by the formula above for this lamp; this is shown in 


Fig. 1, in which both observed and calculated points are plotted. 
In Fig. Z the corresponding curve for the Osram lamp is plotted. 
The variation in resistance is also shown in these figures. 
Little interest is attached to the constant C, but the value 
of the exponent n is all that is needed in order to predeter- 
mine the variation of candle-power with fluctuations in pressure. 
If the pressure varies p/2 per cent. above and below the normal 
value e; then the total pressure fluctuation is p per cent. Now 
the candle-power at the higher pressure will be h., where 


9Nn 
hy = c(e + 2) , 
and the candle-power at the lower pressure will be À,, where 


hi с(‹ - S) 
100 


The difference in candle-power will be, therefore, Л. 


hy - hy = ce[(1 + Мо) - (1 Ыы T 


This expression can be expanded into a converging series, but 
the first term only of the series need be considered, as, for 


—h,, where 


Total percentage fluctuation in candle-power (/). 
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Fic. 5.—FLucTUCATION IN CaNDLE-POWER WITH PRESSURE 
VARIATION FOR DIFFERENT Types ОЕ Lamps. 


practical values of n and р, the value of the second term will 
be less than 0°5 per cent. of the value of the first term, thus :— 


ħa - hy = end Се". 


It is, however, the total percentage fluctuation in candle-power 
to which the eye is sensitive; this is expressed as follows :— 
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Thus, the percentage fluctuation of candle-power for a given 
percentage variation in pressure and for a given lamp is 
constant and independent of the normal value of the pressure. 
It depends only on the value of the exponent л, and if this 
exponent is known, the percentage fluctuation in candle-power 
for a given variation in pressure can be directly determined. 
Applying this result to the values obtained for the exponent п, 
for а pressure variation of 25 per cent. above and below the 
normal value (i.e., p=5 per cent.), we obtain. the following 

values for the percentage fluctuation in candle-power :— 


Total percentage fluctua- 


Value of the tion in candle-power 


Type of lamp. exponent n. f=n х р. 
Nernst lamp .................. 10°0 50 per cent. 
Carbon-filament lamp ... 63 51:5 per cent. 
Tantalum lamp ............ 43 21:5 per cent. 
Osmium lamp ............... 42 21 per cent. 
Osram lamp .................. 40 20 per cent. 
Just-Wolfram lamp ...... 40 20 per cent. 


If a total percentage fluctuation in candle-power of only 12 
per cent. is permitted, the following total ‘percentage’ varia- 
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tions in pressure, as obtained from the curves of Fig. 5, may be 
allowed :— 
" Nernst lamp xi wes et vut bes 12 per cent. 
Carbon-filament lamp  ......... m `1°9 per cent. 
Tantalum lamp 2:8 per cent. 


re ee ee eee о е 


Osmium lamp ........................... 2:85 per cent. 
Osram lamp i... iron eterna 50 per cent. 
Just- Wolfram lamp ..................... 50 per cent. 


Thus we see that the lower total percentage fluctuation in 
candle-power of the metallic filament lamps is a very distinct 
advantage, as а much greater variation in pressure can be 
allowed with such lamps than can be allowed with carbon- 
filament lamps for a given permissible fluctuation in candle- 
power or brilliancy. 

The article in the Electrical World (New York), by George 
Loring, contains the following results of tests similar to those 
made by Hirschauer, but figures for energy consumption are 
also given. 

From the standpoint of current, candle-power, total watts and 
watts per candle, tantalum and tungsten lamps are less suscep- 
tible than carbon-filament lamps to changes in electrical pres- 
sures. The resistance of the metal filament increases, whereas 
that of the carbon usually decreases with rise in voltage. 

Following are tables showing the comparative results upon 
carbon, tantalum, and tungsten filament lamps when they are 
operated at from 85 to '10 per cent. of their normal voltage. 


Change of Resistance with Change of Voltage. 
Percentage of Percentage of resistance to 
voltage to that of normal voltage. 


that of normal. Carbon, Tantalum, Tungsten. 
85 100-94 95:5 93:5. 
90 100:16 97 96 
95 100-08 98:5 98 
100 (normal) 100 100 100 
105 99:91 101 105 
110 99:81 102:5 104 


Change of Current with Change of Voltage. 
Percentage of Percentage of current to 
voltave to that of normal voltage. 


that of normal. Carbon. Tantalum Tungsten. 
85 85 89) 91 
90 90 93 93:5 
95 95 97 97 
100 (normal) 100 100 100 
105 105 103°5 103 
110 110 107 106 


Variation of Candle Power Compared to Variation of Voltage. 
Percentage of Percentage of candle power to 
voltage to that of normal voltage. 


that of normal. Carbon. Tantalum, Tungsten. 
p5 41 50 55 
90 56 64 67 
95 75 80:5 82 
100 (normal) 100 100 100 
105 131 123 — 119 
110 168 148 141 


Percentage of Change in Total Watts Compared to Percentage 
of Change in Voltage. 
Percentage of total watts to 
that of normal voltage. 


Percentage of 
voltage to 


that of normal. Carbon. Tantalum. Tungsten. 
85 12:5 155 TTS 
90 81 83:5 84 
95 90 92 92 
100 (normal) 100 100 100 
105 110°5 109 108 
110 121-5 117:5 117 


Watts per Candle of Lamps Operated at 85 to 115 per cent. of 
Normal Voltage when Mean Hemispherical Candle-Power is 
Carhon 31 Watts per Candle, Tantalum 21 Watts per 
Candle, and Tungsten 125 Watts per Candle. 

Percentage of Watts per mean 

voltage to hemispherical candle power. 


that of normal. Carbon. Tantalum. Tungsten. 
85 5:5 3 18 1°76 
90 4°5 2°73 '1:57 
95 3°73 2°39 1:4 
100 (normal) 3:1 2:1 1:25 
105 2:61 1:86 1:13 
110 | 2:23 1:66 1:03 


In glancing over the tables given it will be seen that with the 
exception of resistance the minimum and maximum points 
reached in performance when the E.M.F. changes are nearer 
to that of normal with metal than with carbon-fiiament lamps. 
Whereas, at 85 per cent of normal voltage a carbon lamp's 
resistance is 10024 per cent. of that secured at normal voltage, 
that of the tantalum lamp is 95'5 per cent., and of the tungsten 


lamp 955 per cent. At 110 per cent. of normal voltage the per 
cent. of resistance to that at normal is 99:81 with a carbon 
lamp, 1025 with a tantalum lamp, and 104 with a tungsten 
lamp. .- | 

On account of the different characteristics of the resistance 
of the carbon, tantalum and tungsten lamps the current is 
naturally affected in such a way that at 85 per cent. of normal 
voltage it is reduced 15 per cent. with carbon lamps, 11 per 
cent. with tantalum lamps, and 9 per cent. with tungsten lamps, 
and at 110 per cent. of normal voltage the current of the 
carbon lamp is increased to 10 per cent., of the tantalum lamp 
9 per cent., and of the tungsten lamp 6 per cent. 

The resistance of tungsten and tantalum lamps is less than 
that of carbon lamps when operated at a voltage lower than 
nornial, and. this causes their current, as has been shown, to be 
higher respectively, so that their candle-power must necessarilv 
be greater. The carbon lamp gives 41 per cent., the tantalum 
90 per cent., and the tungsten 55 per cent. of its rated candle- 
power when operated at 85 per cent. of normal voltage, and 168 
per cent., 148 per cent., and 141 per cent. candle-power, respec- 
tively, when run at 110 per cent. of correct voltage. This 
shows that the light delivered by metal-filament lamps is much 
less affected than that from cellulose-filament lamps by variation 
of voltage. It is a matter, however, which cannot be brought 
out too strongly. Referring to the table showing variation ot 
candle-power compared to variation of voltage, it is shown 
that a drop of 5 per cent. from normal voltage causes a reduc- 
tion of 25 per cent. in the illumination received from the car- 
bon-filament lamp, 195 per cent. in that received from the tan- 
talum lamp, and only 18 per cent. in that given by the tungsten 
lamp. A rise of the same percentage above normal causes an 
addition to candle-power of 31 per cent. with carbon lamps, 
25 per cent. with tantalum lamps, and 19 per cent. with tung- 
sten lamps. 

The increase in total watts is less with metal than with 
carbon-filament lamps operated above voltage. Burning at an 
electrical pressure 5 per cent. high, the energy consumed is 
increased 10 per cent. in a carbon lamp, 9 per cent. in a 
tantalum lamp, and 8 per cent. in a tungsten lamp. 

The watts per candle do not vary as much with tantalum 
and tungsten lamps as they do with carbon when the voltage is 
changeable. Not only are the metal.filament illuminants far 
more eflicient, but their percentage of change in watts per 
candle is much less when compared to carbon-filament lamps 
when run at a fluctuating voltage. Taking the specific consump- 
tion of the cellulose lamp ав 3'1 watts per candle, the tantalum 
as Z1 watts per candle, and the tungsten as 1:25 watts per 
candle at 100 volts, the respective specific consumptions would 
be 5'5 watts per candle, 3'8 watts per candle, and 1:76 watts. 
per candle at 85 volts, and 2'23 watts per candle, 1°66 watts per 
candle, and 1°03 watts per candle at 110 volts. 

When the electrical pressure is unsteady, the performance of 
both the metal-filament lamps mentioned herein is certainly 
most gratifying. The nearer the results obtained at varying 
voltage come to that secured at normal, the more the troubles 
will be diminished of the generating stations and of the per- 
sons using electricity for lighting purposes. With every recent 
development of a new lamp a marked improvement has taken 
place in this respect. 

We can deduce the values of the coefficient n for the carbon, 
tantalum, and tungsten lamps, the results for which were given 
in the third table of the second of the above articles. For the 
carbon-filament lamp, the total percentage fluctuation in candle- 
power was (131—75)=56 per cent. for a pressure fluctuation 
of 10 per cent., or n=5'6. 

For a 20 per cent. pressure fluctuation, the percentage fluctua- 
tion in candle-power was (168—56)=112 per cent., or, as before, 
n=5'6. 

This confirms the law, deduced by Hirschauer, that the total 
percentage fluctuation in candle-power is equal to the product 
of the total percentage pressure variation and the exponent л 
for any percentage variation in pressure. 

For the tantalum lamp the values of the exponent n are 
4°25 and 42, and for the tungsten lamp the values are 37 
and 5`7 for 10 per cent. and 20 per cent. total pressure fluctua- 
tion respectively. 

Thus the results obtained from an analysis of Loring's table 
confirm the conclusion of Hirschauer for the above types of 
lamps, and, furthermore, the values of the exponent n obtained 
from the same table agree well with those values given by 
Hirschauer. The full-line curves in Fig. 3 are reproduced 
from the article by Hirschauer, but the dotted.line curves have 
been plotted from the results obtained by Loring. These curves 
show the total percentage fluctuation in candle-power (f) as 
a function of the percentage pressure variation (p), and the 
law for any one of these curves is f=nxp. where n is the 
exponent of e in the formula for candle-power. 
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ELECTRIC HEATING BY ALTERNATING CURRENTS 


SPECIFICATION of some interest amongst 

those published last Thursday by the British 
Patent Office is that numbered 25,411 of 1906 by Mr. 
A. F. Berry, describing improvements in electrically 
heated apparatus suitable for cooking, boiling, ironing 
and other purposes. The specification is given in 
a slightly abridged form below :— 


This invention relates to electrical heating apparatus of the 
induced-current type, and particularly to that kind of apparatus 
in which heat is produced in a plate, support, oven wall or 
partition, heating screen or other like body (hereinafter referred 
to for brevity as a hot plate) by the action of alternating current 
flowing through the Неа current-carrying portion of a 
secondary circuit, the other or internal portion of which (here- 
inafter called for distinction the secondary element) is wound 
upon a magnetic core and has a secondary current induced in 
it by the action of a primary alternating current of higher 
voltage passing from a source of electric supply, such as ordinary 
supply mains, through a primary conductor wound upon the 
same core and hereinafter called for distinction the primary 
element. In apparatus of this kind, where the hot plate forms 
part of the secondary circuit, and this circuit forms a single 
turn of metal, so that the current flowing therethrough is of 
very great strength and low voltage, a considerable amount 
of heat is liable to be transmitted by conduction from the 
hot plate to the secondary element, and thence to the primary 
element through the connecting portion of the secondary circuit 
that is between the hot plate and secondary element, and 
which is necessarily of large section, whereby the resistance 
of the primary element is increased, and heat is also radiated 
from and so lost through the said connecting portion of the 
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circuit, with the result that the efficiency of the apparatus is 
reduced, and the hot plate may also be less uniformly heated 
than is desirable. 

Now an object of the present invention is to improve the 
efficiency of apparatus of the kind referred to, and to increase 
the uniformity of heating over the whole surface of the hot 
plate by modifying the external current-carrying portion of the 
secondary circuit, so that it can be made of reduced cross- 
sectional dimensions, thus minimising its heat-conducting and 
radiating powers, and, consequently, the heat loss referred to. 
Further objects of the invention are to improve the relative 
arrangement of the conductors forming the primary and second- 
ary elements, so as to improve the power-factor of the apparatus, 
and also to so generally improve the construction of the ap- 
paratus as to render the same very durable in use. 
end, according to the present invention, a part of the current- 
carrying portion of the secondary circuit (hereinafter called for 
distinction the supplementary secondary element) connected in 
series with the secondary element of the р раш is composed 
of a conductor which may be wound, coiled, or otherwise ar- 
ranged in one or more layers in the closest possible proximity to, 
but insulated from, a plate, or a number of rings, of conducting 
metal arranged to constitute a tertiary circuit in which currents 
are induced by the alternating current traversing the supple- 
mentary secondary element, which thus becomes a primary 
element thereto, the said conductor being disposed so that the 
whole of the said plate, or the rings, becomes or become uni- 
formly heated, or practically so. The cross-sectional dimen- 
sion of the conductor is such as to lessen the tendency for 
heat to be conducted from the tertiary circuit through the 
supplementary secondary element to the connecting portions of 
the conductor, and thence through the secondary element to the 
vrimary element on the magnetic core whilst the apparatus is 
in use, and at the same time to permit the employment of 
comparatively large secondary currents at low voltage, say for 


To this 


example of the order of between five and ten volts, and still 
larger currents in the tertiary circuit. By casting the conduct- 
ing metal constituting the tertiary circuit or hot plate of the 
desired shape, and with the metal suitably distributed, and so 
as to come into the closest possible proximity to the supple- 
mentary second element, the said tertiary circuit or hot plate 
will be heated both by current induced in it by the supplementary 
secondary element, and also by heat conducted to it from the 
supplementary secondary element, which may be covered in so 
as to protect it from the cooling and oxidising action of the 
external air, and to stiffen it mechanically. 

The apparatus, which thus comprises primary and secondary 
elemen:s on a magnetic core, and a heating portion consisting 
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of a supplementary secondary element and a tertiary circuit 
or hot plate, may be constructed in various forms. 

In the accompanying illustrative drawings, Fig. 1 is a central 
vertical section, with parts removed, showing one construction 
of apparatus embodying the present invention, and suitable for 
heating kettles, saucepans, and other vessels. Тһе supple- 
mentary secondary element with the hot plate constitutes the 
tertiary circuit, with which it is одна. Figs. 2, 3, and 4 
are part sectional elevations illustrating modified forms of the 
supplementary secondary element and hot plate in central ver- 
tical section and plan, another construction of hot plate with 
supplementary secondary element. Fig. 5 shows a construction 
of apparatus embodying the present invention suitable for use 
as a laundry iron, being a sectional elevation. 

In the example shown in Fig. 1, the hot plate а consists of 
a thin, circular plate or disc, a, of conducting metal, as, for 
instance, muntz metal, but preferably of metal, for example, 
iron or steel, on the underside of which is located the supple- 
mentary secondary element b. This element consists of a 
spirally wound inductive coil or conductor comprising several 
convolutions, arranged in the same plane, and formed of wire 
of ordinary circular section, as shown in Fig. 1, or of strip 
material arranged with the sides of the metal strip at right 
angles to the plane of the disc a. The conductor forming the 
supplementary secondary element b may be wound or coiled 
outwards from the centre of the plate or disc a, or conversely 
from the centre towards the outer edge thereof. 

For the purpose of maintaining the conductor of the supple- 
mentary secondary element b in proper relative position to the 
tertiary circuit, and for obtaining the maximum conversion 
of electrical energy therein into useful heat energy, the plate 
or disc a of the latter circuit may advantageously be formed 
on its underside, as shown in Fig. 1, as by casting or turning, 
with a spiral groove, a', corresponding more or less to the 
section or part section of the conductor b forming the supple- 
mentary secondary element, and into which groove the con- 
ductor can be wound and secured. A convenient manner of ` 
effecting this is to first insulate the conductor b with a cover- 
ing of suitable material capable of withstanding heat, for 
example, with berrited asbestos, composed of a thin layer of 
asbestos paper saturated with the insulating material known 


& к b r k 


PJ 


in commerce as ''berrite," and then wind the same into the 
said grooves in a lathe with the aid of a guide plate comprising 
a number of spring sectors. Or it may be insulated SUE QUSS 
to its being wound in place, as, for instance, by enamelling or 
coating jt with a suitable composition; for the latter purpose 
the groove а! in the plate a in which the conductor is to be 
wound may be coated with some appropriate vitreous enamel 
or the like, and after it has hardened, the bare conductor is 
placed in position therein, and the remainder of the groove 
filled with the material constituting the enamel, and the whole 
raised to the requisite temperature to cause the conductor to 
be embedded in and secured in position by the enamel. Ог the — 
conductor may be embedded in the material constituting the 
enamel whilst the same is in a powdered condition, and within 
the groove, the said material being afterward fused by heat 
to securely fix the conductor in place and insulate it. from 
the plate a. 
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A protective plate, a?, of sheet metal, for example, iron, steel, 
or the like, is then secured, as by screws a’, to the lower side 
of the plate a, so as to hold the supplementary secondary 
element 6 firmly in place, and protect it from the cooling 
and oxidising action of the external atmosphere. The supple- 
mentary secondary element b thus constituted may be sup- 
ported by an asbestos or asbestos-covered carrier, с. In the 
example shown in Fig. 1, the carrier c is shown as composed 
of a recessed block of insulating material, above which is 
directly located the plate a’, the space с! between the said 
carrier c and plate a? being filled with material, for example, 
mica dust, that is a bad conductor of heat. The block c is 
secured to the hot plate a by a set screw, c°, and the whole is 
firmly held upon the iron core d carrying the primary and 
secondary elements e and f by a stamped flanged metal ring, g, 
that is adapted to fit firmly over the outer portion of the block 
c, and tightly over the top of a casting, Л, enclosing the said 


core with primary and secondary windings, the whole being 
secured tightly together and to a wooden or other base, 1, by bolts, 
S. А ring, c, of asbestos or like badly-conducting material 
may be placed between the block c and core d, and the heads 
of the bolts ?' are insulated from the ring у by washers 12 of 
insulating material. The hot plate а extends a short distance 
above the ring g, which, when stamped to the shape shown. to 
impart strength thereto, has the annular recess ф! therein filled 
with insulating material, for example, the material commercially 
known as uacolite, to form a smooth flat surface. The portions 
f, P of the secondary conductor connecting the secondary 
element f to the supplementary secondary element 6 are led 
through the recess in the block c, and are preferably insulated 
as shown. е! is а switch for controlling the circuit of the 
primary winding e. Ж! is a draught excluder: of thin sheet 
metal, arranged to closely fit the stamped ring or lid g. The 
plate a', instead of being made of sheet metal, mav be made 
of thicker metal, say, of the thickness of the hot plate, a, ғо 
as to form a duplicate tertiary circuit, the two plates wholly 
embracing or surrounding the said supplementary secondary 
element 6, so as to further enhance the efticiency of the 
apparatus. 

In Fig. 2 the insulated supplementary secondary element b 
rests directly against the asbestos block or carrier c, and 
e against the underside of the hot plate a, which is flanged at 
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а? во as to embrace and confine the wound conductor and the 
block or carrier c in place. In Fig. 3 a hot plate, a, is shown, 
in which the conductor b is wound as above, and a carrier, c, 
of asbestos, fireclay, or the like then placed in position next 
to the conductor, and the whole confined within a divided 
metal casing, А, that may be polished or nickel-plated at the 
top, and the separate parts of which are brazed or soldered 
together whilst under pressure. The apertures &', through 
which are passed the leads f, f' that connect the supplementary 
secondary element D to the secondary element e in the case A 
(Fig. 1), may be ieft free to serve as blow-holes until after 
the apparatus has been tested, when they may be sealed in 
any suitable manner, such as by enamel. In the same way, a 
daplicate tertiary circuit may be provided and secured in place 
in lieu of the carrier с. As an alternative to the modes above 
alluded to, for constituting the spiral groove a', a spirally wound 
partition of strip brass may be employed, incorporated in а 
mould so that the top or tertiary circuit can be cast thereon. 
A hot plate thus produced is shown in section in Fig. 4, wherein 
m are the portions of the brass strip forming the partitions, a 
the hot plate cast thereon, and b the wire or conductor forming 


the supplementary secondary element. Or the wire L forming 
the supplementary secondary element may be threaded through 
brass or other metal tubing, which may be placed in or against 
the hot plate, or coiled to form a hot plate, as will be under- 
stood without illustration. The supplementary secondary 
element may comprise more than one layer of spirally-wound 
conductor, and in some cases the tertiary circuit, instead of 
being formed as a solid plate, may be perforated. Another 
figure (not reproduced here) showed a hot plate embodying. both 
of these features, the secondary element comprising two layers 
of spirally-wound conductor. Also, for some purposes, as 
for a heat radiating screen or plate, the tertiary element may 
be formed of a series oí fetal. rings, or rectangular or other 
shaped frames of different sizes spaced apart one inside the 
other, and connected together by connecting bars. The hot 
plate, instead of being a non-magnetic metal such as muntz 
metal or brass, or of unlaminated magnetic metal, such as iron 
or steel, surrounding, or partly surrounding, the supplementary 
secondary element as hereinbefore described, may be made 
partly of non-magnetic and partly of magnetic metal, as shown, 
for example, in Fig. 4 hereinbefore referred to, where the 
top portion of the plate a is of iron, and the lower portion, 
formed by the spiral partition, m, of brass. 

In the further example of apparatus embodving the present inven- 
tion shown in Fig. 5, the hot plate a is arranged to form the bottom 
or sole of a laundry iron, and is made of any usual shape in 
outline, its upper surface being formed with a continuous 
groove, a', for the reception of the insulated conductor forming 
the supplementary secondary element b, which is held in place 
by the protective metal plate а?. To the upper side of the 
plate а? is secured a layer, ©, of insulating material, such as 
asbestos or uacolite, upon which the core d carrying the primary 
and secondary elements e and f is secured, it may be by a 
winding of wire n passed around lugs o on the top of the hot 
plate а. The core with windings is enclosed in a casing à, 
for example, of cast aluminium, which 15 provided with ventilat- 
ing holes q, and provided with a handle, r, the said casing 
being secured’ to the hot plate, as by screws s. f is a hole in 
the casing A for the reception of a nipple for attachment of 
a flexible cable to the primary winding of the apparatus. The 
primary and secondary elements e and f with magnetic core d 
may be common to a number of supplementary secondary ele- 
ments with hot plates, as in the case of cooking apparatus 
designed for use as a boiler, griller, oven, and so forth, and 
of laundry irons, $witches being provided for controlling the 
connection between the several supplementary secondary ele- 
ments b thereof, and the main secondary element f. The main 
secondary element f in apparatus constructed as described may 
consist of several turns, and is or may with advantage be placed 
between two portions of the primary element e, or between two 
primary elements, so as to increase the power-factor of the 
apparatus. The details of construction can be variously modified. 


The elanns are as follows :— 


l. Electrica] heating apparatus of the induced-current type 
as herein set forth, wherein the current-carrying portion of the 
secondary circuit includes an element which is supplementary 
to the main secondary element upon a magnetic core, and acts 
as a primary element to a tertiary circuit forming the heating 
device proper, so that current tlowing in the aforesaid supple- 
mentary secondary element will uniformly heat the tertiary 
circuit by induction as well as by conduction, substantially 
as set forth. 

2. In electrical heating apparatus, according to the preceding 
claim, a hot plate of electricity and heat-conducting material, 
the under or upper surface whereof is subject to the uniform 
inductive effect and heat radiation of an insulated element 
wound and located in the closest possible proximity to the 
lower or upper surface thereof, substantially as set forth. 

5. In electrical heating apparatus, according to the preceding 
claims, a hot plate in which the inductive winding or conductor 
is confined within a groove or grooves in the hot plate, fashioned 
in any of the ways hereinbefore described. 

4. Electrical heating apparatus, according to the preceding 
claims wherein the conductor forming the element for heating 
the hot plate is wound within a spiral or other groove or recess 
formed in the hot plate, and is held in such groove or recess 
by a plate or cover that serves primarily to protect it from 
the action of the external air, substantially as described. 

5. Apparatus, according to Claim 1l. comprising primary and 
secondary elements on a magnetic core, and a heating portion 
comprising a supplementary secondary element in circuit with 
the first-mentioned secondary element and a tertiary circuit or 
hot plate, the whole combined to form a single heating block 
or device, substantiallv as described. 

6. For electric heating apparatus, according to Claim 1. a 
combined hot plate and inductive winding in close contact 
therewith, constructed substantially as hereinbefore described 
with reference to certain of the accompanying drawings. 

7. Electrical heating apparatus of the kind herein referred 
to having its several parts constructed, arranged, and adapted 
for use substantially in the manner hereinbefore described 
with reference to certain of the accompanying drawings. 
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AN ITALIAN WATER-POWER STATION 


HE large water-power generating station at Trezzo the river bank itself, a short distance above the dam. 
is one of the most important installations of its The water, after having passed through the low fall 
class in Italy, and embodies some distinctive features, turbines, is taken through a pair of tunnels about 100 
especially as regards the arrangement of the hydraulic metres in length, and discharges on the other side 


Fic. 1.-—GENERArL VIEW oF Power-HOovwse. 


portion of the equipment and the greater amount of of the peninsular into the river. А fall of 6 to 8 
attention paid than is often done to the architectural metres is available. The dam, which it is unnecessary 
features of the power-hcuse. The station building, to describe in detail, lies obliquely across the river on 
which is shown in Fig. 1, is situated close to the old the side of the peninsular where the power-house is 
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Fic. 2.—View or Part or [INTERIOR or PowrEn-HovsE FROM SwriCHDOARD GALLERY. 


castle of Trezzo, on a narrow peninsular of land, round situated, just abcve the sharp bend of the river, and 
which flows in a sinuous course the river Adda. a canal, 12 metres wide, with a lock, connects the 

In contradistinetion to many  water-power under- upper and lower portion of the river for purposes of 
takings, there are no separate intake works, nor any navigation. Just behind the power-house a discharge 
intake canal nor pipe line, as the power-house is on basin running its whole length has been excavated, of 
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a width varying frem 15 to 22 metres, in which the 
height of the water ranges from 2°5 to 55 metres. 
The discharge tunnels from the basin are 90 metres 
in length and 10 metres in diameter, and are 80 metres 
apart from centre to centre. 

The initial equipment at the station comprises nine 
main 1,000 kw. generating sets, and the necessary 
separately driven exciters. When complete the station 


when only a low head of water is available. One of 
these wheels takes in water from below, and the other 
irom above, so that they both discharge into a single 
channel between them. The lower ‘wheel is sub- 
jected to the total head. and its reaction serves 
to take a part of the weight of the revolving 


system. The upper wheel, on the contrary, has the 


pressure of the water between its runner and the 


Fic. 5.—1,000 kw. VERTICAL SHAFT ALTERNATORS. 


will contain twelve generators, of which ten will be 
ior the supply of alternating current at 42 cycles, 
while the remaining two will “be for a frequeney of 50 
cycles. These latter are intended for the supply of 
current to the Sociétà Bergamasca d'Elettricità, and 
those of the lower frequency for the distributing net- 
work of the Hyvdraulie Power Co. of Trezzo. The 
water consumption of the large turbines is given: as 


Fic. 4.—TursBtne Driven EXCITER. 


16,000 to 17,000 litres per second, and that of the ex- 
eiter turbines as 3,000 to 4,000 litres per second. 
They run at speeds of 105 and 190 r.p.m. respectively, 
and are designed to develop their full load with a head 
of water varying from 6 to 8 metres. Each unit 
consists of two water-wheels, mounted one above the 
other on the same vertical shaft, a practice often made 
use of to facilitate obtaining a suffieiently high speed 


top of its case lightened by means of a syphon tube 
in communication with the discharge channel. Appro- 
priate guides in the space between the wheels direct the 
water into the right direction. 

The rotors of the alternators are coupled rigidly to 
the turbine shafts, and are supported trom bearings 
at the top. А view of part of the intericr of the 
inachine room is seen in Fig. 2, and Fig. 3 gives a 
moré detailed representation “of the alternators. The 
appearance of the line of generators is undoubtedly 
imposing, and the general effect is distinctly enhanced 
by the simple but effective scheme of interior decora: 
tion of the building. The alternators were supplied 
by the Unione Elettrotecnica Italiana, and are of the 
internal revolving field type, with a stator diameter of 
6 metres. "The stator of each machine is constructed 
in two parts, and is carried on six feet mounted on 
reinforced concrete foundations. There are two bear- 
ings; that at the top, as already remarked, is a thrust 
bearing, while the lower one serves simply as a guide 
bearing. The total weight of the revolving mass is 
about 24 tons. The stator core is constructed with 
open slots. The 42-cycle alternators are wound for 
18,800 volts, and the 50-cycle machines generate at 
7,000 volts. The windings consist of former-wound 
coils retained in the slots by wooden wedges, and have 
all been required to withstand an insulation test ot 
20,000 volts between the conductors and earth. 

The laminated poles of the revolving field are 
mounted on the heavy cast-iron body of the rotor, 
and carry windings of bare copper strip insulated with 
paper. The total moment of inertia of the revolving 
parts is given as 250,000 kgm?. The upper bearing 
has a ball thrust, and runs in oil. It acts also as 
a guide bearing by means of a white metal bush, and 
is water cooled. The lower bearing, close to which 
are mounted the slip rings for the exciting current, is 
provided with a similar bush. Both bearings are lubri- 
cated from a lubricator mounted above, and the oil 
passes first through the upper bearing and then 
through a channel in the shaft to the lower bearing. 
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There are two exciter sets driven by separate 240 
h.p. turbines. One of these is shown in Fig. 4. They 
have eight poles, and are rated at 1,250 amperes at 130 
volts at 190 r.p.m. The general arrangement of the 
bearings and their lubrication is similar to that of the 
large sets. The commutators are above the armatures 
for ease of access. 

In addition to the hydraulie machinery described 
above, а supplementary steam plant is provided in the 
right-hand wing of the building, as seen in Fig. 1, con- 
sisting of four 1,000 kw. sets, driven by horizontal 
steam engines, and supplied by a battery of six boilers. 
The objeet of this plant is to make up in winter for the 
insufficiency of the flow of the river Adda. The 
switchboard gallery is placed in a raised position be- 
tween the hydraulic and steam machine rooms, so that 
a good view of both ean be obtained. The switchgear 
is naturally divided into two sections for the 42-cycle 
and 50-evcle plant respectively. It follows the usual 
cellular type of construction, in which the various bus 
hars, instrument transformers, high tension switches, 
ġe., are separated from one another by cement par- 
titions. The current from the 42-eycle generators 
passes through the machine oil switches and instru- 
ment transformers to a machine bus bar in the form ot 
a rng, Which can be secticnalised so as to cut out 
any one machine panel that may be required. The 
water and steam-driven  42-evcle imachines are all 
connected up to this board, which has provision for 14 
sets, including future extensions. From this ring 
machine bar connections are taken from two diametric- 
ally opposite points to what may be termed the dis- 
tributing bus bars. By this means the distributing 
bars, which, however, are not laid out in the form of 
a ring. can be fed from either end, and here, again, 
provision is made to isolate any panel. А further 
coupling bar is provided, by which the two sets of feed- 
ing connections can be coupled together if required. 
It will be seen that this arrangement is very flexible, 
but it involves the use of a very considerable number 
ef sectionalising switches. The control boards are of 
ће“ desk ’’ type, with flush type instruments mounted 
in the inclined panels and the switch and rheostat 
handles in front. 

Amongst the outgoing overhead lines radiating from 
the station one is for the transmission of energy to 
the electricity company of Monza, and terminates at 
а transforming station belonging to the Conti Co. 
Another line is carried in the direction of Gorgonzola, 
and branches out into three portions, leading respec- 
tively to Crema, Pioltello, and Crescenzo. Ап un- 
usual feature of the system is the employment on cer- 
tain short branch sections cf the transmission lines of 
iron wires for the transmission. The branches in ques- 
tion are taken from the main 13,800 volt. They are 
only a few kilometres in length, and are only for the 
transmission of loads of less than 100 kw. Under 
these conditions the, sonfewhat greater inductive drop 
due to the use of iron is not sufficient to be of conse- 
quence, and an appreciable economy in the cost of 
installation is obtained. Another · distributing com- 
pany supplied from the Trezzo station is the Società 
della Martesana, whieh was established solely for this 
purpose. 


Electric Testing Stations in London.—The Highways Com- 
mittee of the L.C.C. have received as a deputation the sub- 
committee appointed. by the conference which was convened last 
year by the Hackney Borough Council to consider the arrange- 
ment of joint action before the Board of Trade relative to the 
intention of the L.C.C. to prescribe fees in respect of duties 
performed by their inspectors in visiting testing stations estab- 
lished in the County of London by electric light undertakers 
under the provisions of special Acts or Orders. The sub-com- 
mittee was appointed to take all necessary steps to oppose the 
*stablishment of testing stations, principally on the ground of 
the Seis and unnecessary expense which would have to be 
'ncurred. 


A NEW SURFACE-CONTACT SYSTEM 


NEW surface-contact system, for which consider- 

able advantages are claimed, is being developed 
by Mr. D. Suchostawer, of Vienna, and an English 
syndicate is being formed in connection with the 
system. No actual line has as yet been equipped, but 
experiments have been conducted with a working 
model embodying the leading features. Full details 
of the working of the system are not available for publi- 
cation at the present time, but we understand that the 
principal directions in which advantages are claimed are 
as follows :— 

The danger of a '' live ” stud is reduced to а mini- 
mum by the use of a gravity pull-off, and by а corm- 
plete leakage trap. The studs are of small area, and 
project very slightly above the paving, and the swiich- 
ing movement is very simple. The depth required for 
the stud or pick-up boxes and the line wire is but a few 
inches below the street surface, so that no special ex- 
eavation is needed to accommodate them, the excava- 
tion for the tramway structure sufficing.. The cost of 
the studs is low, every part being adapted to manu- 
facture by simple machine tools on the interchange- 
able principle. The cost per mile of single line is said 
to compare favourably with that of a well-built over- 
head system, but for a double line it may be somewhat 
higher. The magnetising current needed for the pick- 
up is very small, owing to the employment of a роса 
effective magnetic circuit in both stud and car magnet. 
The cost of maintenance may be expected to be low, 
because of the simple character of the movement, the 
substantial design of the parts, and the ease of exami- 
nation and replacement thereof. 

The system, which has been favourably reported on 
by Mr. Н. M. Sayers, is claimed to be suitable for 
the third rail for railway work, as well as for street 
tramways. 


Faraday House.— The annual dinner of the Faraday House 
Old Students’ Associaticn, which had been fixed for the 21st 
inst., has been indefinitely postponed in consequence of the 
death of the wife of the President-elect. 


Institution of Electrical Engineers.— The following is the result 
of the ballot for new members at the Institution on Thursday :— 
As Member; Dr. E. Rosenberg, c/o British Westinghouse E. & 
M. Co., Ltd., Trafford Park, Manchester. As Associate Mem- 
hers: W. B. Bayliss, Н. M. Boydell, L. G. Clark, J. E. Elliott, 
H. N. Fullarton, H. M. Fulton, E. W. Heather, S. M. Hope- 
well, A. Н. L. Lucas, J. M. McGown, С. R. Whipple. As 
Students; Н. Autton-Carter, Н. A. Bailey, С. Е. Barbour, 
B. G. Bellany. D. Betts, J. R. Boyer, R. V. C. Brook, W. 
Brown, J. Cunliffe, A. R. Dunton, W. G. Edwards, A. Gardner, 
S. Ghosh, R. D. Gifford, A. Y. Jarrett, L. M. Jockel, J. Н. С. 
Kann, V. Kilvert, N. Martin, A. Mizzi, B. Е. Mulholland, 
S. G. Nottage, Н. J. К. Osborn, Н. L. О. Parish, C. A. Pilson. 
Е. Н. Pullum, A. №. Puttick, J. P. Quinn, N. S. Sim, L. 
Solomon, Н. A. J. Stanton, M. Swift, F. E. Windross, M. W. 
Wood. : 


Wireless Telegraphy in the Navy.—According to the Narval 
and Military Record a considerable increase is being made in 
the staff of wireless telegraph operators in the Navy. At pre- 
sent there are, it is believed, about three hundred efficient. wire- 
less operators in the fleet, and another hundred are about to 
be placed under instruction. The course for these men on board 
ship after their preliminary instruction lasts sixty days. They 
begin by sending and receiving groups of letters and words. 
and have the instruments and their uses explained to them. 
After ten days they go on with twenty days of simple exer- 
cises in sending and receiving short messages on two days a 
week, the training class in one ship talking by *'wireless" to 
the training class on board another ship in the same fleet. 
Cypher messages are also interchanged. Then for another — 
twenty days they go into a more advanced lot of messages, and 
are taught how to get their instruments rapidly into adjust- 
ment, and how to maintain and repair them. They also start 
to read Poldhz messages, and to increase the pace of both send- 
ing and receiving until they are finally examined for their 
general fitness. A smart wireless telegraphist should be able to 
signal at the rate of about twenty-five words per minute after 
such a course, and this meets the needs of the fleet at present. 
A rearrangement of the telegraphist and signal ratings has been 
made in order to avoid the demand for wireless operators de- 
pleting the ordinary signal branch of the service. 
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SOME NEW MOTOR SWITCH-GEAR 


switchboards for the control of motors, which have re- 
cently been supplied by the Adams Manufacturing Co., of 
Bedford. In Fig. 1 a special board for the control of two 
large motors is shown. 

It will be seen that for each motor a double-pole switch is 
vrovided, together with two single-pole porcelain handle fuses, 
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liarly suitable for colliery work, and for breweries, and for 
mineral water manufacturers, as well as for use on shipboard. 

The board illustrated has recently been supplied for use in 
the bottling stores of a large brewery, where water is even 
more plentiful than in other parts of a brewery. It will be 
observed that the switch is contained in one cast-iron box, 
which is provided with glands through which the connections 
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Fic. 5.—ENcLoskeD Motor SWITCHES, wriH COVERS IN PLACE. 


an ammeter, and a motor-starting and speed-regulating switch. 
This latter is fitted with automatic no-volt and overload release, 
and is of the double-lever type, which permits of the motor 
being started, and its speed varied over a wide range, by 
means of shunt regulation with the use of only one handle. 
This method secures an absolutely perfect interlock between 
the starter and the field regulator, and effectually prevents 
the possibility of attempting to start the motor while any 
resistance is in series with the field coils. 

At the bottom of the panel is a double-pole change-over 
switch, whereby the load may be changed over from one motor 
to the other at will. The starting and regulating resistance 15 
contained in a strong ventilated iron box, which serves also 
as a support for the panel. Figs. 2 and 3 show a group of 
six ironclad sveed-regulating resistances of a new type, which 
the company have introduced to obviate the dithculties which 
are presented when series speed-regulating switches are re- 
cuired to be used in positions where it is necessary that they 
should be absolutely waterprcof. In this apparatus the resist- 
ance is entirely enclosed in 2 cast-iron casing, fitted with gills, 
in order to increase the radiit/ng surface. The resistance, there- 
fore, does not depend at all upon a current of air through 
it to carry off the heat. As a matter of fact, the air never 
comes into contact with the resistance material at all, but only 
with the outer surface of the cast-iron As a conse 
quence, this type of resistance may ke installed not only in 
pesitions which are damp, but might be used even in positions 
where the resistance is liable to occasional immersion ?n water, 
or to have the water dashed over it, ard this makes it pecu- 


саке. 


сап be made, while the resistance is mounted behind the 
switch-box, and consists of gilled cast-iron plates of the type 
described above. 


Proposed Subways in Vienna.— According to the J/ailway 
Gazelte, the Austro-Hungarian Ministry of Commerce is con- 
sidering the construction of an underground electric railway 
for linking together the district post offices of Vienna, of which 
there are between 60 and 70. The proposal is for a tunnel 
25 ft. below the surtace, with a height of 5 ft. and a breadth 
of 4 ft. 6 in., the stations boing situated, of course, under the 
offices. А motor van cnd three cars, each of th» same 
capacity as an ordinary post van, will form the train, which 
it 1s proposed to run at abcut 20 miles an hour. 

Railway Electrificaticn in Brazil.—.Xccording to an American 
Consular Repcrt, the increase in suburban railway traffic of Rio 
de Janeiro has been so great as to call for some solution cf the 
problem of providing adequate facilities for the large рори поп 
which depends tor transoortation upon these trains. The num- 
ber of passencers carried in the suburban trains increased trom 
12,6C0,000 in 1901 to 19,250,000 in 1906, an increase of about 
52 per cent. It has been proposed that the suburban lines be 
electrified and plans are now being made to that end. The 
mileage will probsbly bo about 29 miles, and the present esti- 
mate places the east of the work at about $5,500,000. but it is 
thought prcbable that it cannot be done for less than $5,000,C09. 
Three years is to be the time limit for the completion of the 
work. The plan specifies that trains are to run on a schedule 
providing a three-minute service, or 20 trains per hour, accom- 
modeting 40,070,000 passengers per year. 
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THE LOSSES IN POLE SHOES DUE TO ARMATURE TEETH 


PAPER by Messrs. T. F. Wall and S. P. Smith, which 
A was read and discussed last week at the Newcastle Local 
Section of the Institute of Electrical Engineers, described the 
results of some experiments made to determine the loss in 
dynamo-electric machines due to the pulsations of the flux ret 
up in the pole shoe by the movement of the armature teeth 
across the pole face. The way in which these losses arise can 
be seen from Fig. 1, which shows the distribution of the flux 
in the air-gap when the machine is running light. From this 
figure it is at once obvious that the flux density at any point 
on the pole face will vary according to the position of the 
armature teeth relative to that point; consequently, as the 
teeth move across the pole face, the flux in the shoe will 
pulsate. The magnitude of these pulsations depends chiefly 
on the value of the mean flux density over the whole pole 
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surface, and on the relation between the slot-opening and the 
air-gap. The E.M.F.’s set up by the flux pulsations produce 
corresponding eddy. currents, and these, in turn, tend to damp 
out the fluctuations. The damping action is mainly dependent 
on the frequency of the pulsations, the thickness of the lamina- 
tions (if any), and the nature and temperature of the iron. 
Further, the presence of a current in the armature has a large 
influence on these losses, as may be gathered from Fig. 2, which 
ilustrates the distorting effect of the armature current on the 
field and its corresponding effect on the magnitude of the flux 
pulsations. " 

Under the assumption that the flux pulsates according to а 
sine law, the calculation of these losses has been carried out 
by Potier and Rüdenberg. The flux pulsations are probably not 
sinusoidal, however,* and have, consequently, a larger form 
factor than a sine curve, whence it is to be expected that the 
theoretical formula given by these investigators would give 
results less than those obtained by experiment. It will be 
presently seen that this is actually the case. 

The experiments made by the authors are based on the 
assumption that the whole of the energy loss, caused by the 
pulsating flux, is dissipated as heat, and the method consists 
in measuring the heat thus dissipated. This was done by 
determining the amount of energy—supplied from an external 


Flux distribution when A and B 
have unlike polarity. 
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Flux distribution when A and В 
have like polarity. 


and measurable source—that must be expended in order to 
obtain the same conditions of heating as when the actual losses 
are present In other words, the heating due to eddy currents 
is imitated by artificial heating. It was of the highest import- 


* G. W. Worrall and T. Е. Wall, Journal Institution of Electrical Engineers. 
vol. 37, 1907, p. 148. ЕЕ КЕ 


ance, therefore, to make certain that all other forms of heating 
were identical in the two cases. This was done as follows :— 
The experimental machine was a 5-h.p. dynamo with com- 
mutating poles, and had four main poles. Two of the main 
poles, which were diametrically opposite, were used for the 
production of the flux, the other two along with all the com- 
mutating poles being removed. The experimental pole shoe 
was specially designed for these experiments. This was made 
of massive wrought iron, and so arranged that the gap could 
be varied at will. The experimental pole is denoted by C in 
Fig. 3, whilst A and B represent the main poles. Suppose 
now that A and B are excited in such a way that A becomes 
a N pole and B a S pole. The flux will then pass directly 
from A to B, and tha experimental pole C will be free from 
flux, provided the magnet system is symmetrical with regard 
to it. Under these conditions, therefore, no eddy currents will 
be induced in the experimental pole shoe. Suppose now that 
the current in one of the exciting coils be reversed, the poles 
A and B will then have the same polarity, and the pole C will 
now form a return path for the flux issuing from A and B; 
further, whilst A and B have large pole shoes in comparison 
with C, it.is at once obvious that the flux density in the 
experimental pole shoe may be made to assume high values. 
In both the above cases, however, the heating due to the 
exciting current in A and B is precisely the same, provided 
the current is kept constant throughout. It will thus be seen 
that when A and B have unlike polarity, the heat in the 
pole shoe C is solely due to the heating of the machine; whilst 
when А and B have like polarity, the heating of the pole 
shoe C will be due to exactly the same causes as before, together 
with the additional heating caused by the eddies and hysteresis 
produced by the flux pulsations in the shoe. Hence it may 
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justly be concluded that the difference of temperature of the 
pole shoe in the two cases is due to, and is therefore a measure 
of, the losses caused by the pulsations of the flux in the shoe. 
The experiment, therefore, resolves itself into finding out to 
what dissipation of energy this temperature-difference corre- 
sponds. This was done as follows. In the experimental pole 
shoe, Fig. 4, slots were cut, and in these slots resistance coils 
were laid. Each. slot contained two coils, which could be 
connected nonrinductively in series or parallel, as desired. 
Further, since the plane of the coils was perpendicular to the 
pole face, any possible flux, due to the current in the resistance 
(or heating) coils, which may have been present, was in the 
worst possible direction for producing any effect which might 
vitiate the results when it was desired to heat the shoe arti- 
ficially. When the main poles were of opposite polarity, and 
consequently no flux went through the experimental pole, current 
was sent through these coils, and, by suitably adjusting this 
current, it was possible to make the temperature of the shoe 
the same as that produced by the eddy currents when the 
main poles had the same polarity and the flux went through 
the experimental pole. When this equality of temperature was 
reached, the power supplied to the heating coils was measured, 
and this power was then taken as equal to the loss of energy 
produced by the flux pulsations—an assumption which the 
authors now proceed to justify. i 

From the drawing in Fig. 4, it will be seen that the resist- 
ance coils are completely embedded in the pole shoe, so that 
all the heat developed by these coils must be absorbed by the 
pole shoe, to be afterwards dissipated from its surface. To 
prevent as much as possible a transfer of heat, the pole shoe 
was insulated from its core by a sheet of mica. The tempera- 
ture of the pole shoe was measured by means of thermo-couples, 
balanced on a potentiometer. There were five thermo-couples 
ìn all, which were made by simply soldering copper wires on 
the shoe, whilst an iron wire soldered to the shoe served as a 
common terminal to all the couples. In,this way it was pos- 
sible to explore the temperature-distribution over the whole 


24200 ELECTRICAL ENGINEERING 


Гев. 13, 1908. 


shoe, both when it was heated by the losses and when it was 


heated artificially. This was important, since the validity of 
the equivalence of the artificial heating to the heating by the 
eddy losses depends chiefly on the distribution of the tempera- 
ture being the same in the two cases. 

The order of each experiment was as follows. The machine 
was allowed to warm up with Них (and therefore eddy currents) 
in the experimental pole shoe, then, aíter attaining a steady 
temperature, the E. M.F.'s of the thermo-couples were balanced. 
After this, the current in one of the exciting coils was reversed 
and at the same time artificial heating was applied by means 
of the resistance coils; then, after one to two hours, the tempera- 
ture would have again become steady, and the thermo-couples 
could be balanced. This had to be repeated, by varying the 
heating current in the resistance coils, until sufficient points 
were obtained for drawing а curve containing the point corre- 
sponding to the potentiometer readings with flux in the pole 
shoe. 

The first series of experiments was made to find the law con- 
necting the eddy losses in the pole shoe with the flux density. 
The results are shown plotted in Fig. 5. The losses in each 
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case have been reduced to the ‘‘losses per square decimetre of 
pole shoe face," and are given in watts (area of pole shoe 
face=1°12 x0°6=0°67 dcm.?). 

The equation for the curve is— 


Wa = kB? watts per sq. dcm. 


where Ё 15 a constant. 

If these losses are calculated from Potier and Rüdenberg's 
theoretical formula, they will be found to be considerably lower 
than the above. The following is an example of the method 
for determining a point, P, on the curve of Fig. 5. After 
four hours’ running with a flux density in the gap of 6,700, 
readings were taken for the five thermo couples, and the average 
value was 269. The connections were then changed, and the 
shoe warmed by the resistance coils, and readings were taken 
at intervals of 1 hours of the potentiometer and of the watts 
supplied. A curve was then plotted with the mean values of 
the potentiometer readings for the five thermo-couples as ab- 
scissie, and the corresponding watts consumed in the resistance 
coils as ordinates. Thus a curve is obtained for the heating 
of the pole shoe, which now serves as the calibration curve 
for the particular experiment in question. Taking, then, the 
mean value 26:9 of the potentiometer readings after the four- 
hour runs with eddy losses, the corresponding watts from this 
curve are 565. Reducing this to the loss per square decimetre 
of pole face, we get for point P, when the flux density is 
6,700 :— 

36:5 
6 x 11:2 
This point P is then plotted on the curve showing the relation 
between the losses and the flux density (see Fig. 5).. | 

The second series of experiments was devoted to finding the 
relation between the pulsation losses in the pole shoe and the 
speed of the armature. 


Eddy current loss = x 100 = 54:3 watts per dcm.? 


The several points were obtained in the same way as the 
points in the previous series of experiments, except that in the 
present case the only variable was the speed. 
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The results of these experiments are shown by the curve 
of Fig. 6. The equation of this curve is— 


Е Zn 175 t 
И» = Д oo ) watts per аст.?, 
where Z=number of armature фееіћ = 53, n=speed in revs. per 
min., and & is a constant. 

The object of the third series of experiments was to find the 
effect of the ratio of the length of the air-gap to the slot- 
opening on the eddy current losses in the pole shoes. To keep 
the flux constant whilst the gap was varied the following device 
was used. The exciting current in the field coils was kept con- 
stant throughout, and the gap was varied by inserting pieces 
of cardboard between the pole shoe and the pole core. By this 
means both the magneto-motive force and the reluctance of the 
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magnetic circuit (neglecting any alteration in the leakage соећ- 
cient brought about by the above change) were kept constant, 
consequently the flux must remain constant. That this was 
actually the case was confirmed by the ballistic galvanometer. 
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The gap was thus varied from about 6 mm. to a mean value 
of 15 mm., but it was found that the losses were imperceptible 
when the gap was greater than about 4 mm. 

It is not of much interest, however, to know how the losses 
vary with the length of the air-gap without at the same time 
knowing the relation to the opening of the slot and the width 
of the tooth; for upon this relation the losses depend, as was 
stated before. The curve in Fig. 7 is plotted from the results 
of these experiments. The equation of this curve is— 


, Ё — z,\35 ‹ 
W = = 5 | watts per dem.?; 


where— 

t,=tooth-pitch at armature circumference, z,=tooth-width аё 
armature circumference, ѓ, – 2, = slot-opening at armature circum- 
ference, $8 = mean length of air-gap (measured in same units at t, 
and z,), and k=a constant. 

Ап idea of the magnitude of the heating may be gained from 
the fact that, with the smallest gap (15 mm.), it became im- 
possible to hold the hand on the experimental pole shoe after 
the machine had been running a few minutes. 

АП the previous experiments were carried out when the 
machine was running without current in the armature. It is 
also of importance, however, to know what effect the load 
has on the eddy losses set up in the pole shoes by the fluctua- 
tions in the field caused by the teeth. 

The current was sent through the armature as follows: When 
running without flux in the experimental pole, the machine 
was driven by a motor, and current was simply passed through 
the armature from an external source. The armature being 
wave-wound, with the brushes at 90° (geometrical) apart, no 
E.M.F., of course, was induced between the brushes due to the 
rotation of the armature in the field, so that the armature 
winding acted simply as an ohmic resistance. When running 
with flux in the experimental pole shoe, the machine ran as a 
motor, and was loaded until the same current flowed in the 
armature, as in the previous case. The exciting current was 
maintained constant throughout. 

The curve of Fig. 8. which is plotted from the results ob- 
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tained from the fourth and last series of experiments, shows 
how the eddy losses in the pole shoe increase as the load in- 
creases, which is what we should have predicted on account, 
of the distortion of the field. 

The readings given by the thermo-couples in this series of 
experiments showed clearly the distortion of the field under 
the pole shoe by the fact that one of the pole tips (C) becomes 
much hotter than the other (E). | 


CONCLUSIONS. 


Summarising the results given by the above experiments, the 
following equation is obtained for the losses in pole shoes due 
to eddy currents induced by the pulsations in the field set up 
by the armature teeth :— ; 


60 


where & is a constant depending on the iron, &c., and is equal to 
0'046 in the present case. 

Far more can be learnt from the curves directly, however, 
than from such an equation, which can be nothing further 
than a comparison. Moreover, it is much better to know how 
to avoid these losses than how to calculate them, and to this 
end the above curves form a comparatively safe guide. Un- 
doubtedly, the most important of them all is the curve showing 
the relation between the losses and the ratio of the slot-opening 
to the length of the air-gap (Fig. 7). This curve--which was 
taken for a fairly high flux density in the gap (6,000) and a 
moderately high speed (900)—shows that, provided the ratio 
slot-opening to air-gap does not exceed 175, the losses in the 
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dependent on the conductivity of the pole-face iron. 


shoe are practically zero. Even when this ratio is as high as 
1:8, the eddy losses are only some 3 watts, and probably the 
designer's practical rule of keeping this ratio below 2 can be 
accepted as about right. At any rate, this may safely be taken 
as the limit at which it is necessary to discard solid pole 
shoes in favour of laminated. In other words, unless the gap 
is very small, or the flux density is very great, or the speed 
is very high, the use of laminated shoes is not necessary— for 
the small increase thereby gained in efficiency does not com- 
pensate for the increased cost of construction. 

Finally, the authors take this opportunity of expressing their 
appreciation of the valuable advice and assistance which Dr. 
E. Arnold has at all times so readily given, and the facilitwes 
for research work placed at their disposal in the laboratories 
in the Electrotechnic Institute, Karlsruhe. 


DISCUSSION AT NEWCASTLE. 


Dr. W. M. Тновхтох (Armstrong College, Newcastle) em- 
phasised the remark in connection with Potier and Rudenberg’s 
tormula that the flux pulsations are probably not sinusoidal, һу 
pointing out that the ettects of hysteresis would make the wave- 
form far from a sine curve. It would be a “spiky” wave form. 
He asked whether the presence of the slots for resistance coils 
in the experimental pole shoe would not disturb the heat-tlow, 
and whether the thickness of the shoe would not have some 
effect in this connection. The results in Fig. 5 were expressed 
in terms of watts loss per square decimetre of pole face; to 
convert into English units, watts per square foot, it was neces- 
sary to multiply by 95. A figure of half a kilowatt per square 
foot of pole surface was thus easily obtained—a most important 
loss in practice. Referring to Fig 8, the extended importance 
of this loss on a loaded machine was seen: presumably the pole- 
face loss was increased 50 per cent. at full load. lt was curious 
to notice that heating occurred most strongly under the pole-tip. 
where the field is strongest. Previous to these experimental 
results it might have been argued that, as magnetic disturb- 
ance giving rise to eddy currents would occur with most free- 
dom on the lower parts of the saturation curve, the heating 
would be most felt at the weakest portion of the field, but this 
view was upset by the experiments. He would think that the 
constant & in the authors last formula was almost entirely 
The state- 
ment concerning the relative cost of laminated and solid pole 
shoes might be challenged, as there was a widespread idea that 
laminated pole shoes were cheaper, not dearer, than solid. He 
would ask if any experiments were made on the intluence of 
the shape of the pole shoe, and the number of teeth under 
the shoe. "There was also the intluence of the shape of the pole 
tips and the effect of ventilation of the spaces between the poles 
to be noticed. 

Mr. C. TunNBurL (Tynemouth) wished for information about 
the humming of dynamos. Mr. Wall came from Staflord, and 
the Stafford firm had solved the question of humming exceed- 
ingly well. With reference to the question of the cheapness of 
laminated poles, it would be noticed in Fig. 7 that when the ratio 
of slot-opening to air-gap exceeded, say, 1:8, the watts lost in 
the pole shoe increased alarmingly. Now, some firms are keen or 
making the ratio considerably over 175, in order to keep their 
slots as open as possible, cutting down lost space due to wind- 
ing-insulation, and also cost of cutting the teeth. They make 
up for this by laminating the pole faces, and this method is, to 
them, cheaper. 

Mr. К. О. HuNT wished to know how the thermo-couples were 
actually arranged on the pole. He also wished to know whether 
any experimenta were made to check the effect of the relative 
curvature of the pole-face and armature-face as the air-gaps 
were varied. He pointed out that the question of the relative 
cost of machines with laminated or solid pole shoes was com- 
plicated with considerations as to whether the pole pieces were 
to be laminated as well, in which case Dr. Thornton was, he 
believed, of the opinion that the eddies due to the intluence of 
the armature teeth were not surface effects only, but that the 
tufting of lines proceeded to a considerable depth below the 
face, and that there was, therefore, an eddying or "boiling | 
effect under the surface. Dr. Thornton's own recent experiments 
would support this view. 

Mr. NYBORG mentioned in connection with pole lamina- 
tions that Messrs. Lahmeyer had laminated their poles to a 
depth equal to from 45 to 75 per cent. of the slot pitch. 

Mr. CLAGUE raised the question as to whether it was correct 
to take the substitutional heat of resistances, 1.e., heat applied 
internally, as a fair measure of heat required from an external 
source by the metal of the pole face in the course of ordinary 
operation. 

Mr. T. Carter (communicated) thought that the authors were 
perfectly correct in saying that the most important set of ex- 
periments is that summed up in the curve given in Fig. 7. Their 
conclusion that the ratio of slot-opening to air-gap should be less 
than 2, if pole shoes are not to be laminated, seems almost to 
preclude the use of solid pole shoes altogether, at any rate in 
the smaller sizes of a range of machines. For to get the ratio 
less than 2, either the slot opening must be small or the air-gap 
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large. The former means generally a large number of slots, 
involving great expense in notching, and a large amount of 
waste space in slot insulation; and the latter involves extra 
field copper. Mr. Carter, from his own experience, thought 
that the tendency is to arrive at values of the ratio increasingly 
in excess of 2, and so to make absolutely necessary the use of 
laminated pole shoes, or completely laminated poles. Mr. Carter 
stated that figures could be produced showing that laminated 
poles were actually ewer: than solid poles and pole shoes, as 
regards material and labour (given correct methods of manu- 
facture). It must also be remembered that solid cast poles are 
very uneven in their surface, and very much more clearance 
between them and the field coils is required than in cases where 
laminated poles with accurately flat surfaces are used, so that 
the latter tend also to some saving in copper, other things 
being equal. | 

Мт. WALL, in reply, said that if Dr. Thornton’s idea that the 
depth of the pulsations extended far below the iron surface was 
correct; then, of course, the method described fell to the 
ground, as no attempt at measurement could be iade. The 
cost of laminated pole shoes appears to merge into a question 
of the whole of the design. Аз to humming, no definite experi- 
ments were made on this point by the authors, but he remem- 
bered that when the air-gap was exceedingly small the humming 
was excessive. "This points to the fact that humming depends 
on the ratio of slot to air-gap. The actual arrangement of the 
thermo couples was as follows :— Holes were drilled at the exact 
centre, and the two lateral edges of the under face of the pole 
shoe and copper wire sweated in, a similar arrangement being 
followed for the upper face. The iron wire forming the com- 
mon member of the six couples was fixed to one outer corner 
of the shoe. 


A NEW CONDUIT JOINT 


NE of the chief difficulties in the design of a satisfactory 
(C) ds system has always been the provision for ensuring 
electrical continuity throughout the installation, and a great 
deal of ingenuity has been expended from time to time in de- 
vising methods which combine adequate protection in this re- 
spect with lower installation cost than can be obtained by the 
use of screwed conduit tubes. An inherent weakness in some of 
these inventions has often been that too much reliance has been 
placed for electrical continuity upon a close mechanical contact 
between two even surfaces, which was liable to be upset by 
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inequalities in diameter of the different fittings and such irre- 
gularities. 
A new system has been brought forward by the Armorduct 


Manufacturing Co., under the patents of Mr. H. C. Pearson, 
with the object of providing reliable electrical continuity with 
a cost of installation not much exceeding that with ordinary 
socket-joint material. The accompanying illustrations show some 
applications of the system, which is designated as the ‘‘ Witton 
Grip." A conduit fitting of the ordinary non-screwed type, and 
of the size ordinarily used, is slotted to part of its diameter, and 
a claw grip metal band, which is fitted with sharp projections or 


teeth, so as to engage the tube firmly when the binding screw is 
tightened home. In the closing and scraping movement which 
naturally results, the enamel, which would otherwise prevent 
electrical continuity, is automatically removed. А mechanical 
contact of great strength is secured, and electrical continuity is 
ensured. | 

Arrangements are being made by the company to adapt all 
standard conduit fittings to this principle, and at present all 
the ordinary fittings are available for the same. 

Some tests of sample fittings have been made by the Electrical 
Standardising, Testing, and Training Institution, of Faraday 
House. In one case, five short lengths of enamelled steel 
tubing were connected together by two “Т” pieces and two 
elbows, these being fitted with ‘‘ Witton Grips," the total length 
of connected tube being 6 ft. 9 in., and its external diameter 
BP in. The resistance of this tubing, including the eight joints, 
was found to be as low as 00409 ohm, with a current of 12 
amperes passing. To test the mechanical strength a 12 in. 
length of the same size tube was fitted with' an inspection box at 
each end. Опе box was fastened and a tensile stress of 130 lb. 
was applied to the tube. The grip showed no signs of giving 
way. А further test was made on this sample to try the effect 
of torsion upon the joint. One box was gripped in a vice and 
the other twisted. It was possible to turn the latter through 
an angle of 270? before any slip took place in the grip. 


ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


i March (Vol. L, p. 563) we published an article upon 
"Extensions of the British Aluminium Co." In it we 
reterred to the large power scheme in course of construction 
in Inverness-shire and Argyllshire. A portion of this scheme 
was set in operation on Christmas Day (this Vol. p. 25), and 
we have now information that the Norwegian scheme at 
Stangfjord has also started operations. Including the old works 
at Loch Foyers the company have now three plants in operation 
for the manufacture of aluminium. They are therefore in a 
position to very largely increase their output. At the present 
price of aluminium, and even taking into account the low 
price of copper, for electrical purposes for equal carrying 
power aluminium is claimed to show а considerable saving as 
against copper. In electrical installations we may therefore 
look forward to a considerably increased employment of 
aluminium, and there is little doubt that the metal will be 
more and more largely used for manufacturing articles in 
which lightness of construction is of importance, 

In the English. Patent 13,696 (June 13th, 1907), a method for 
soldering aluminium and alloys containing aluminium is de- 
scribed. The surfaces of the aluminium or its alloys are first 
thoroughly cleaned, after which they are coated with ammonium 
stearate. In order to prepare this flux, stearic acid is melted, 
and then 50 to 40 parts of aqueous ammonia are slowly stirred 
into it. The surfaces to be joined, having first been covered 
with the stearate, are coated separately with a solder, which 
consists of 10 per cent. copper and 90 per cent. tin. After this 
the two surfaces can be soldered together either with this solder 
or with an ordinary solder. It appears not to be necessary 
for the proportions of the tin and copper in the solder to be 
exactly as described above. 

The American production of aluminium in 1906 was 6,406 
tons, valued at £1,076,250, and in 1907 it was 8,964 tons, 
valued at 42,595,750. Artificial graphite, which is another 
product of the electric furnace, was manufactured to the 
quantity of 2,173 tons, the value being £65,159; the production 
tor 1907 showed a large increase, being 3,092 tons, and the 
value was £100,774. The total amount of copper produced in 
the United States in the year 1906 was 409,652 tons, valued at 
£37,625,070. In 1907 the production was slightly less, being 
599,600 tons, but owing to the high price of copper the total 
value was rather greater, being £38,578,632. About 87 per 
cent. of the copper produced in the United States is elec- 
trolyti-ally refined. 

According to the United States Patent 869.114. (October 22nd. 
1907), boron carbide can be produced by mixing a compound 
of boron, such as boron oxide, with carbon in excess, and 
heating it to the temperature of reaction in an electric resistance 
furnace. 'Тһе escaping gases produce a pressure within the 
furnace, and this appears to help the formation of the carbide, 
which has a composition of B,C. It has a metal-like fracture, 
and the specific gravity is about 27. If the temperature is 
not kept constant, various forms of the carbide can be produced. 
By slowly cooling the product contraction takes place, and 
caverns open up within the mass; in these large crystals may 
be obtained. 

The ordinary etchiag of plates for printing is done by the 
action of ferric chloride and gelatine:impregnated with chromic 
acid. "There are, however, difliculties in employing the method, 
for example, with bronze, copper or zinc, bubbles of gas are 
given off, and these raise the chrome-gelatine so that sharp 
etchings are not obtained. It is now found that (English 


Fes. 13, 1908. 


ELEOTRICAR: ENGINEERING 245 


Patent 28.319. November 12th, 1907) the chrome-gelatine acts 
as а diaphragm. Consequently, by making the metal to be 
etched the anode in a bath ot any acid electrolyte, the metal 


becomes etched. the diaphragm showing a different permea- - 


bility to the electrolyte according to whether it has а long 
exposure to light or not. The current employed should not be 
of too low a density, and should vary from 0°55 amp. per square 
centimetre to 2 amperes. It is also stated that the E.M.F. of 
the bath should not be too low, which it would hardly be with a 
current. density of the magnitude of 2 amperes per square 
centimetre. 


ELECTRICAL SCIENCE - 
British and American 


Demagnetisation of Iron.—An elaborate investigation of the 
principal points of interest arising in connection with the method 
of ©“ demagnetisation by reversals” for the purposes of magnetic 
testing, is described very fully in the January Bulletin of the 
Washington Bureau of Standards. The author, C. W. Burrows, 
used in nearly all his experiments two parallel specimens about 
50 cm. long, with their adjacent ends joined by wrought-iron 
yokes. The magnetising coils were two long coils of 400 turns. 
The secondary coil was uniformly wound over the middle part 
of one specimen. Transformer iron, common iron, low-carbon 
steel. and high-carbon steel were all experimented with. ‘The 
author's first endeavour is to find a satisfactory criterion of per- 
fect demagnetisation. With this in view, the following experi- 
ment was carried out :—A specimen was demagnetised аз 
thoroughly as possible, and then submitted for a moment to a 
known magnetising force, which gave it a known residual induc- 
поп. Then the '* apparent" induction of the substance in this 
state was measured: that is, the throw of a ballistic galvano- 
meter was observed on reversing suddenly a definite small field 
applied merely for the purpose of the test. These operations 
were repeated with increasing magnetising forces, and the author 
demonstrates that the existence of residual magnetism in a 
specimen diminishes the apparent induction; and thus establishes 
the proposition that the criterion of perfect demagnetisation is 
that the induction shall be a maximum. The author now proceeds 
to the study of what he calls the *'* polarisation effect." This is 
the difference between the induction throw given by а com- 
pletely demagnetised specimen and that given by a specimen pos- 
sessing residual magnetism, the testing field reversal being the 
same in both tests. The polarisation effect is thus in some 
degree a measure of the incompleteness of any previous demag- 
netisating process imposed upon the specimen. In the first set of 
experiments the neutral iron was submitted to a field of 100 
gausses, and this field was applied and removed several times 
without reversal. After this the apparent induction was measured, 
various measuring fields being used on various occasions. ‘The 
conclusions are that the polarisation effect is always positive, 
that it increases to a maximum and diminishes to zero as the 
magnetising force used for measurement increases, and that the 
point at which the polarisation effect vanishes is rather higher 
than the point of maximum permeability. "This critical point is 
shown to be an important point of the magnetic diagram by 
another series of experiments, in which the original strong mag- 
netising field is given in turn different values. The author next 
Lurns his attention to the wide-spread assumption that a necessary 
condition for perfect demagnetisation by the method of reversals 
Is that the demagnetising current must carry the iron from an 
induction greater than any previous one it has experienced down 
to a vanishingly small one. His experimental process consists 
in demagnetising a strongly, definitely magnetised specimen by 
а series of reversals, whose initial amplitude is taken lower and 
lower in different experiments, the final amplitude being always 
extremely small. The apparent induction was measured after 
each demaenetising series at that field value which was known by 
previous experiments to give the maximum polarisation effects. 
The author found. for all the materials he used, that there is a 
critical force for the amplitude of the initial demagnetising 
reversal. There is no advantage, in respect of perfection of 
demagnetisation, in carrying the reversal fields higher than this 
critical demagnetising force, whatever value the original high 
magnetising. force тау have had. The author finds a very 
similar theorem for demagnetising reversals that start at the same 
initial amplitude, but are stopped short of vanishing amplitude 
at different values of field. The Paper then proceeds into an 
investigation of the effect of varying the frequency of the 
magnetising reversals, and many diagrams are given summaris- 
ing the observations. The author's principal conclusion is that 
the effects recorded are in great measure due to the magnetic 
shielding effects of the eddy currents induced in the outer 
layers of the specimen. 


Continental 
Damping and Resistance in Condenser Sparks.—'The laws 


governing the relation between p.d. and effective current in 
Sparis are discussed by A. Heydweiller, in the Annalen der 


Physik, No. 1. The generally accepted approximate law is 
v—adcbji where v is the d.p., i the current, and a and б 
constants. In oscillating discharges through a low resistance, а 
is the decisive term, and its measurement is of considerable 
importance. When the resistance is high, « becomes negligible. 
The author protests against the misuse of the terms " resistance "' 
and "apparent resistance” in connection with sparks. The 
former can only mean the resistance of an equivalent solid 
conductor, and this may be defined either: (а) from the damp- 
ing, or (^) from the joule effect, or (v) from the relation be- 
tween v and ғ. The "apparent resistance," again, has а weli- 
known meaning in alternate-current engineering, and cannot be 
applied to sparks without ambiguity. The -various definitions 
do not give consistent results. ‘Thus, in air, the damping due 
to a spark is independent of capacity, and inductanée, but not 
so in à solid conductor. As regards practical questions, the 
author recommends large, slightly curved electrodes, with a 
gap of lor 2 cm. This gives little damping when the “ sprav- 
ing 15 suppressed... AM 

Motion of blectrons.—In No. 1 of the Annalen der Physik 
G. A. Schott discusses the mass of electrons and the manner in 
which it varies when the acceleration varies in а very sudden 
manner. At low speeds, the mass is practically constant, but 
а greater mass is associated with an electron when its speed is 
very high, and this increase of mass may exert a disturbing and 
complicated effect upon the equations of motion. The theory 
of Abraham and Sommerfield does not give a clear definition of 
this mass. If quite sudden changes of speed are excluded. 
Lorentz’s theory gives an exact expression for the mass, not 
only when the electrons are regarded as rigid, but also when 
they are flattened out in a direction at right angles to their 
motion. The usual expression for the radiation pressure applies 
when speeds beyond the velocity of light are excluded. Other- 
wise every sudden change of acceleration, or of the curvature of 
the path, produces subsequently a change in the radiation pres- 
sure. The latter is only calculable when the previous history 
of the electron is known, since it depends upon waves pre- 
viously emitted. Discontinuities of an order higher than the 
first produce no effect on either the mass or the radiation 
pressure. But all this supposes that the electron has left the 
place of discontinuity by at least a few diameters. 

The Interpretation of Spectrum Lines. W. Ritz develops his 
theory of spectrum lines further in Bulletin No. 271 of the 
French Physical Society. He acknowledges that acceleration 
cannot be the factor which governs spectrum lines, since, as 
Rayleigh has shown, it anects the square of the frequency, 
whereds the observed laws of spectrum lines only imply the 
frequency itself in the first power. The latter condition may 
be fulfilled either by supposing that only the speed and the dis- 
placement (“elongation’’) intervene, which 18 very improbable, 
or that the determining factors are the acceleration and the 
speed, but not the displacement. This would make the force 
proportional to the speed, a relation with which we are familar 
in the electron theory of magnetism. Assuming the theory of 
the internal molecular field produced by magnetic filaments of 
different lengths, Balmer’s law, and the structure of the series 
is immediately explained. А simple field gives the hydrogen 
lines. А new parallel field gives а new set of frequencies differ- 
ing from the old frequencies by a constant amount. This rela- 
tion is very exact, and may be carried to the fifth or sixth 
decimal. An external magnetic field produces the Zeeman effect, 
and triplets, quadruplets, and even Lohmann's sets of 15 com- 
ponents may be deduced from considerations of motion of the 
molecules. 

Magnetic Hysterests in Rotating Fields.—According to Baily. 
there is no hvsteresis in a rotating magnetic field when that 
field is very strong. This important result has been confirmed 
in a more elaborate manner by P. Weiss and V. Planer, who 
describe their experiments in Bulletin No. 271 of the French 
Physical Society. They used the method adopted by Blondel 
and Carpentier, but substituted for the permanent magnet am 
electromagnet, and operated upon a thin iron or nickel disc 
suspended parallel or at right angles to the axis of rotation of 
the field. Thus they were enabled to measure both the rotational 
and the alternating hysteresis. The hysteresis, as usual, was 
found to be proportional to the couple exerted, and independent 
of the speed. The field was as intense as 10,000 gauss. In 
iron and nickel, the rotational hysteresis passes through a maxi- 
mum and then decreases to zero as the field is increased. At 
the maximum, the rotational hysteresis is just half the maxt- 
mum alternating hysteresis. In feeble fields, on the other 
hand, the rotational surpasses the alternating hysteresis. It is 
not simply twice the latter, as alleged, but varies from four 
times down to zero. A field of 7,500 gauss suttices to annul 
the rotational hysteresis in pyrohotine. ‘This field is also the 
“chief demagnetising field." 


Bournemouth Tramway Purchase. —With reference to the pro- 
ceedings in the High Courts between the Bournemouth Corpora- 
tion and the Poole and District Electric Traction Co. (ELECTRICAL 
ENGINEERING, Vol. IL, p. 623), the Corporation has decided to 
appeal to the House of Lords against the decision of the Court 
of Appeal (given in ELECTRICAL ENGINEERING, January 30th, 
p. 170). 
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Specifications Published Feb. 6th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patents 


25,411. A. Е. Berry. Electrically-heated apparatus for 
cooking. This specification is printed in full on page 255. 

28.628. Е. Crark & J. Vuasro. А controller or starting 
switch for electric motors, in which the starting resistances are 
arranged on the axis of the controller, in order to provide the 
field for the magnetic blow-out and to obviate the use of con- 
nections to external resistances. Special arrangements for cool- 
ing are provided. Five claims, six figures. 


1907 Patents 


6,266. Tue Внітіѕн Evecrric PraNT Со. & OELSCHLAGER. Re- 
lates to an arrangement of commutating poles on dynamo-electric 
machines, in which the magnetic circuit of the conmutating 
poles consists of a ring concentric with, and close to the arma- 
ture, and on which the compensating winding is wound, so as 
to produce consequent poles at each neutral zone, where short 
pole-shoes are attached. Magnetic leakage is decreased, and 
ventilation improved by this device. Three claims, six figures. 

7,279. ANcotp & Maxim ELECTRICAL Company. Ап improve- 
ment on the type of arc lamp, described in Spec. No. 23,012, 
1906. (This specification was printed in full in ELecrricaL EN- 
GINEERING, Vol. 11., page 654.) To obtain a better contact 
the carbons are gripped by spring-pressed contacts in the feeding 
tubes, and are thrust down mechanically instead of being allowed 
to fall bv gravity. 

9.357. B. Nortn & R. Рон. Improvements in electrolytic 
meters, in which the quantity of current passing is measured 
by the change in volume of the electrolyte decomposed by the 
current. Two or three liquids are used in a two-arm tube; an 
electrolyte, a measuring liquid, and, if necessary, a separating 
liquid between the two. The liquids in contact, which must noi 
affect each. other chemically, аге kept from mixing only by 
their difference in specific gravity. The measuring tube is in- 
clined for the purpose of increasing the length of scale for a 

iven vertical height. Other minor improvements are included. 
Seven claims, four figures. | 

1.005. THe Laxcasnire Dyxamo & Moror Co., Ітр., Е. G. 
WARBURTON & A. Н. Krisal. Relates to the field control of 
flv wheel buffer machines for equalising the load on a generator. 
The armature of the auxiliary machine is connected directly 
across the mains, but its field winding is in series with the 
main circuit, and 1s provided with a diverted shunt, the value 
of which is automatically altered by variation of main load or 
speed of auxiliary machine. On a sustained overload this pre- 
vents the auxiliary machine from taking an increased current 
from the generator, and also gives a higher accelerating rate 
on diminished load. Four claims, three figures. 

16,251. A. P. HiNskv. А tubular conduit for electric wires, 
composed of fibrous material, impregnated with an insulating 
and preservative substance, and with the outside corrugated 
circumferentially to render flexible. Two claims, four figures. 

20.948. SremMeNS Bros. Dynamo Works, Lap. (Siemens 
Schuchertwerke (гех.). The use, in transmission systems, of а 
special earthed conductor, which is connected to the middle or 
neutral point of the generators or transformers, and is carried 
In proximity to the line wires. The bare wire is electrically 
connected to the iron poles or iron insulator pins, or is buried 
under the poles. It is claimed that the advantages of earthing 
are obtained without the usual disturbances in adiacent tele- 
phone lines, due to leakage currents taking place, as all leakage 
currents are taken up by the said wire. Two claims, two figures. 

24.028. WoLrRAM LAMPEN Акт. Ges. Tungsten filaments are 
decarbonised by heating them in a mixture of dry hydrogen 
and dry air or oxygen, f.e., a dry process instead of a wet опе 
as formerly. The amount of oxidation of the tungsten itself is 
lessened. One claim. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Каш in brackets indicate communicators of inventions from 
a 


ad. 
Summaries of the more important of these patents will appear in our 
next issue. 
1906 Patents 


Electrolytic cells, 
Dynamo-electric machines for train lighting. 
Magnetic compasses. 
Mechanical cars for electrical traction purposes. 


22.920, HATFIELD. 
25,016, MACKIE. 
24,084, міТтн. 
28,724, OLIVER. 


1907 Patents 


1,197, Внїт15н THomsox-Hovuston Co. 
Treatment of boron. 

1,264, Mivra. Electrical accumulators. 

1,9556, Gaxz & Co. EISENGIESSEREI UND MASCHINENFABRIKS 
Акт.-Скѕ. Devices for regulating pressure of alternat- 
Ing-current generators. | 

1,457, Мїисн. Control of induction motors. 

1,517, Morcom & WavsHe. Choking coils for testing. 

1,608, КАрсІЛЕКЕ & RADCLIFFE. Mechanical stokers. 

1,699, PRarr. ‘Treatment of copper for refining the same. 

1,713, Eckstein & Heap. Fuses. 

1,759, RayMonbD-BaRKER & AMALGAMATED Rapio-TELEGRAPH Co., 
Radhio-telegraphy. | 

1,765, Parsons & CAnNT. Methods of securing strips in grooves. 

1,781, Ravensnaw, MipDLETON & TowNsEND. Magnetic clutches. 

1,866, Энсммохр. Steam generators. 

2,158, Вкітіѕн THoMsox-Hovuston Co. (General Electric Со.). 
Brush holders tor dynamo-electric machines. 

2.294, Brown. Rotary steam generators. 

2,4174, CHAMBERS & Bennerr. Electric ignition switches. 

2,459, WALKER. Dynamo-electric machines. 

2,815, Best. Safety terminals for electric accumulators. 

2,957, CHAMBERS & DkNNETT. Apparatus for making and 
breaking the current in explosion engines. 

5,254, VENNER & GRIESBACH. Time switches for electric circuits. 

5,485, Evectric Icnitiox Co. & HarL. Ignition coils of auto- 
mobiles. 

5,915, RE&vNorps. Electrical-heating apparatus. 

4,158, МохАнр. Apparatus for operating points and signals. 

4,182, British Tnomson-Houstron Co. (General Electric Co.). 
Protective devices for electric circuits. 

4,574, OrrERMANN. Secondary batteries. 

4,738, ALLGEMEINE ELEKTRICITATS-GES. 

5,066, Hann, INGLE, & Drake & GonuaMx, Lip. 
couplings or connections. 

5,219, Royat-Dawsox.  Commutators in 
engines. 

5,534, EisENsTEIN. Production of undamped electrical oscillations. 

5,575, British THomsox-Hovstron Co. (General Electric Co.). 
Manufacture of incandescing bodies in electric lamps. 

6.057, Bint. Overhead conductors for electric tramways. 

6,242, British THoMsoN-HousroN Co. (General Electric Co.). 
Systems of electrical distribution employing vapour 
rectifving devices. 

6,716, SiemeENS Bros. Dyxnamo Works, & WILSow. 
electric machines. 

6.929, Stemens & Hatske Akt.-Grs. Electric telegraphy. 

7.726, Brack & THompsonx. Incandescent vapour lamps. 

7,785, Kitsee. Dupnlexing telegraph lines. 

8.205, Fosier. Relay mechanism for indicating instruments. 

8.240, Damseavx. Sockets for incandescent electric lamps. 

8,788, RILEY, Seymour, & Perkins. Automatic signalling. 

9,851, British Tuowsos-HovsroN Co. (General Electric. Co.Y. 
Maximum demand indicators, 

10,007, Sirmens Bros. DvxAMo Wonks & РоүхрЕВв. Method of 
altering the working spced of polyphase motors. 

11.072, ManGuris. Plates tor electrical accumulators. 

11,673, Мох Аммох. Commutators for electrical machines. 

13.175, WaTkKINs, Вогѕтен, & GoopsELL. Electric selecting 
apparatus for telephones. 

14,221, Matson. Electric fuses for use in blasting. 

17,947, FaALLEK. Automatic electrical gong-ringing device for 
electrical street railway cars. 

19,626, Stemens Bros. & Co. (Niemens & Halske Akt-Ges.). 
Electrical locking apparatus for railway signalling. 

20,947, Siemens Bros. Dynamo Works (Siemens Schuckert- 
werke Ges.). Method of inserting former wound coils 
of flat copper into slotted iron cores. 

23,641, HANWELL. Electric-light pendants. 

25,298, De Braam. Arrangements for operating automatic 
warning and indicating apparatus for stopping trains. 

25,402, WHuirNEY. Telegraph sounders. 


(General Electric Со.). 


Electric rock drills. 
Electric 


internal-combustion 


Dynamo- 


Complete Specifications open to Public Inspection before Accept 
ance, under the Patents Act, 1901. 


1907 Patent 


Connection 


1908 Patents 


1.544. Satzer. Electrolytic deposition of chromium. 

1.364, Noc. ANON. D EXPLOITATION DES APPAREILS — RATEAU. 
Svstem of automatic pressure control for power in- 
stallations comprising steam turbines in combination 
with reciprocating steam engines. 

1.547, Lance. Radio-telegraphy. 


5,5084, LAMME. dynamo-electric 


machines. 


system for 
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Me) DÀ ACT. INDUCTION METERS 


ol ee are designed for recording the energy of either 


single or polyphase alternating current circuits, 


irrespective of the character of the loads. 


жг: M ЛЛК. Some of the advantages gained by using 
y e > VA. = Mayr 3 A al 3 
OT e«t ЩЧ Ти, ME ! these meters are: remarkably low shunt loss, 
| орта only o's watt for meters up to aso volts; 
i E tc) Р 


е 


permanent calibration; ease of adjustment апа 


 emovable pivot on spring supported jewel. 


APPROVED BY THE BOARD OF TRADE. 


A.C.T. Induction Wattmeter. 


THE BRITISH THOMSON-HOUSTON CO., Ltd., 


ELECTRICAL ENGINEERS AND MANUFACTURERS, 


Head Office and Works: RUGBY. 


London Office: 83, CANNON STREET, Е.С. 


|| SILVERTOWN 


DYNAMOS and MOTORS, CABLES and WIRES, 
INSTRUMENTS, INSULATORS, BATTERIES, 
CARBONS, INDIA RUBBER GOODS 
of all descriptions,— 


EBONITE, GUTTA PERCHA. 


The India Rubber, Gutta Percha 
and Telegraph Works Co., Ltd. 
| Head Offices : | | Works: 

106, Cannon Street, London, Е.С. | . Silvertown, London, E. 


meee 
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ELECTROMOTORS, LTD. 


Telephone: 7094 ӘР ENSHAW, Manchester . MOREM 


* Magnet, Manchester: i 


DYNAMOS a MOTORS 


ELECTRICALLY-DRIVEN WINCHES, 
HOISTS, and OTHER SPECIALITIES. 


SPECIALITY :— 


COMPLETE ELECTRIC 
=- POWER PLANTS. 


FOR 


© ШШЕ WORKS & FACTORIES. 


LONDON OFFICE : 35, QUERN VICTORIA ST., Е.С. Tir: $25 Loxpox Watt, 


8 Telegrams: *'ORDpzRS, LONDON." 
Branches: ` | 


LIVERPOOL Office: 4, Ashfields, Wavertree. 
NEWCASTLE Office: 10, Neville St. 


GLASGOW Office: 43, Mains St., Waterloo St. 
BIRMINGHAM Office : 109, Colmore Row. 


Weston _ Instruments 


Are now supplied direct from Stock 
——————— and L————————— 


A 


# 


. Telephone: | 
- :2029 HOLBORN. 
Telegrams: 
“ PIVOTED, 
LONDON.” 


| 
> | a M | | 
M а. MEUM Model 58.—MULTIMETER. 


а а STANDARD PORTABLE TESTING SET. 
Model 16.—STANDARD PORTABLE DEAD-BEAT WATTMETER 
for A.C. and D.C. Circuits. 


Standardized and Repaired at our own | Laboratory 
af —— 
Audrey House, Ely Place, Holborn, London, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 


Fes. 18, 1903. 
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ARGENTINA: Za Plata Tramways.—The Reriew of the River 
Plate states that an application has been made to the La Plata 
municipality for a concession for fifty years for working electric 
tramwavs in that city. This new application will, it is stated, 
cause further delay with regard to the petition for electrification 
presented by the existing companies. 

Telephone Extension.—'The La Plata Government has given 
permission to the Sociedad Co-operativa Telefonica to extend its 
lines from Quilmes to La Plata, on the understanding that the 
wires will be placed underground in La Plata within a period of 
мх Years. 

ASHTON: Electricity Supply.—Arrangements having been 
made with the St. Helens Corporation for the supply of 
electricity in this district, the current was switched on last 
week. At present the electrical energy is used for street lighting 
in a portion only of the district. 

AUSTRALIA: Large Water Power Scheme.—The Australian 
Mining Standard states that since 1881 a scheme has been in 
progress for the construction of a dam below the Trawool Rail- 
way Station on the Tallarook and Mansfield line across the 
Goulbourn River, for the purpose of generating electricity in 
connection with an extensive irrigation scheme. Early in De- 
cember Mr. W. H. Merz, during his visit to Australia in con- 
nection with the electrification of the Melbourne Suburban Rail- 
way, made an inspection of the river. The dam will be 1,700 ft. 
long and 180 ft. high, and will be sufficient to provide a depth 
of water of 120 feet. An inland lake will thus be formed, with 
an average depth of 60 ft. covering an area of 25,000 acres. The 
cost of the scheme is estimated at £250,000, and it is proposed 
that the Government shall carry out the work. 

Prahran-Malvern Electric Tramway Bill.—This Bill, which 
has been passed by both the Victorian Legislatures, proposes the 
incorporation. of a trust for the construction of tramways in 
Prahran and Malvern. The cost of the scheme will be about 
£76.260, but powers to borrow up to £100,000 are provided for 
in the Bill. The Trust is to consist of five members, a chair- 
man (not a member of either Council) at a salary of £250 per 
annum. and two Councillors from each municipality, with a 
remuneration not exceeding £75 to be divided amongst them, 

Commonwealth Telephone Service.-—A proposal is now being 
considered by the Government to put the telephone service of 
the Commonwealth under one permanent head, with a view to 
securing greater efficiency. 

BELFAST: Wüitewell & Cavehill Tramway Bill.—The result 
of the poll of the ratepavers of Belfast as to whether the Bill 
of the Corporation for purchasing the Whitewell & Cavehill 
tramway undertaking as agreed for £60,000, shall be proceeded 
with, was a majority in favour of proceeding of 12,158. "The 
n figures were: for the Bill 24,753; against the Bill, 
12.575. 

BOURNEMOUTH: Trunk Telephone Serrice.—At а meeting 
of the General Purposes Committee last week, a letter was 
read from the secretary to the General Post Office regarding 
the trunk telephone service between Bournemouth and London. 
It was stated that the Postmaster-General had given special 
attention to the unsatisfactory working of the circuits between 
London and Bournemouth, which, it was ascertained, was due 
to branches of trees having blown down on to the lines. The 
letter also stated that the question of providing additional 
trunk circuits was also receiving attention. 

BRIGHTON: Safety of Southwick Works.—At the last meet- 
ing of the Brighton Council, the following resolution was on 
the agenda :—‘‘ That it be an instruction to the Lighting Com- 
mittee to prepare at once and present to a special meeting of 
the Council a Report as to what steps have and are being taken 
to meet the wishes of the Shoreham Harbour Trustees in con- 
nection with the Electricity Works at Southwick, and the general 
safety of the building and works.’’ When this was reached, 
however, it was stated that negotiations were going on, and 
that any resolution in the Council at the moment might have 
^ eflect upon the negotiations. The motion was therefore with- 

rawn. 

BRISTOL: Tramways Company's Bill.—The Parliamentary 
Committee, reporting upon the Bristol Tramways Company’s Bill 
which has been deposited in Parliament this session, points out 
that only one of the six tramways authorised by the Company's 
Act of 1904 has as yet been constructed. and that the powers 
under this Act will expire, as to part of the tramways on August 
loth. 1908. and as to the remainder on August 15th, 1909. The 
present, Bill seeks an extension of these powers to August, 1911, 
and August, 1912, respectively. The committee are of opinion 
that. as the companies have failed to exercise the powers con- 
ferred by their Act of 1904, the further powers now asked for, 
especially in relation to those areas within the citv, should not 
be eranted except on terms and conditions adequate for the 
protection of the Corporation. The committee, therefore, recom- 
mend onposition being made to the Bill. Among the noints upon 
which revision of the existing terms is required is the question 
of purchase. | 

BURNLEY: The New Tramrars.—The recommendation of the 
Burnley Tramways Committee to purchase five cars similar to 


NOTES 


the recent new cars, at an estimated cost of £800 each, was 
strongly objected to at the ‘Town Council meeting on Thursday. 
This type of car, it was stated, was known throughout the town 
as the ‘‘screaming car." An amendment to refer the matter 
back for consideration was carried by 16 votes to 15. 

CANNOCK: Provisional Order T'ransfer.—The deed of 
transfer with respect to tbe Councils Electric Lighting Pro- 
visional Order has been completed and signed, and the purchase 
money, amounting to £450, has been paid by the syndicate 
acting for the Shropshire, Worcester, and Staffordshire Electric 
Power Company, 

COLCHESTER: Exhibition Balance Sheet.—ln а special 
report concerning the recent electrical exhibition, the electrical 
engineer said that the expenditure amounted to £200, and 
the receipts to £171, leaving a deficit of £29. 

Vibration from Electricity Works.—Complaints having been 
received from the tenants of premises near the electricity works 
of annoyance from vibration, the Corporation has instructed 
the Electricity Committee to reply, that they do not admit 
any liability in respect of this. 

CROYDON: Tramway Supply.—It has been found that the 
meters for registering the current supplied to the tramways 
have been working inaccurately. ‘The current shown by the 
meters as being used was 1:006 units per car mile, whereas it 
should have been 1:29 units рег саг mie. The difference will 
amount, it is estimated, to something like £4,000 per year. At 
the last mecting of the Council a long discussion took place upon 
this matter, in the course of which it was pointed out that the 
great seriousness of the question lay in the fact that they had 
taken over the trams from the British Electric ‘Traction Co. 
on the basis of the 1:006 units per car mile. One or two 
members raised the question as to whether the British Electric 
Traction Co. could not be made to pay for the extra current 
which they had used, and which had not been registered by the 
meters. In the result, no definite action was taken. but it is 
understood that the Electricity Committee will be approached, 
and asked to modify the prices at which they are now supplying 
the current. 

DERBY: Tramway Contractors’ Penalties.—The Tramway 
Committee reports that under the contract for the construction 
of the Ashbourne Road and Uttoxeter Road tramways, the 
Borough suryevor extended the time for the completion to 
October 24th, 1907, but, as the work was not completed until 
November 28th, the penalties due from the contractors amounted 
to £1,465. This sum has been deducted from an instalment 
due to Messrs. R. W. Blackwell & Co., the contractors in 
uestion. 

DUNDALK: Electric Lighting.-—A ratepayers’ meeting has 
been held to consider a resolution urging the Council to proceed 
with an electric lighting scheme under its Provisional Order. 
The matter has been discussed for several years past now, and 
the resolution in question was unanimously carried. 

DUNFERMLINE: Electric Lighting Provisional Order.—The 
following are the terms upon which the Fife Electric Power Com- 
pany will take over the Council's Provisional Order :—(1) The 
Power Company to pay the Council for their Electric Lighting 
Provisional Order the amount of expenses incurred by them in 
connection with the same so far as approved by the Board ot 
Trade. (2) The Power Company would make application for a 
Provisional Order authorising the transfer of the existing Provi- 
sional Order to the Fife Company ; the whole costs in connection 
with the transfer Order to be borne by the Fife Company. (3) 
The Company would agree to insert à maximum price of 6d. per 
unit in the transfer Order, and agree on a schedule of rates to be 
charged consumers for lighting. (4) Detailed terms to be ad- 
justed between Sir Alexander Kennedy, acting for the Corpora- 
tion. and the Fife Company; failing agreement, subject to 
arbitration of the Board of Trade. Sir A. Kennedy regards this 
offer as a reasonable one, and recommends its acceptance subject 
to the approval of the Board of Trade. 

FASTBOURNE: Osram Lamps.—The following paragraph 
appeared in the report of the Electrical Engineer to the Electric 
Lighting Committee last week:—''The result of the use of 
‘Osram’ lamps has been to reduce the consumption of some 
consumers using them in place of the ordinary carbon filament 
lamps in а very marked degree during the past quarter. "Taking 
the average of 17 consumers, the total nuniber of units consumed 
during the past quarter was 5,297 as against 7,775 for the corre- 
sponding quarter last vear, a reduction of 32 per cent.; and at 
the same time the light obtained has been increased by 100 per 
cent. or more. No doubt the use of such lamps will increase 
very largely, and as soon as a 200-volt lamp is placed on the 
market the use of such lamps will increase still more. The result 
will be that for a time the income will be reduced, but this will 
be off-set by an increased number of connections following upon 
the reduced cost of electric lighting.” 

EAST HAM: Arc Lamp Hiring Scheme.—The Electrical. En- 
gincer has drawn up a scheme for the hiring сЁ arc lamps under 
which the Council will provide the lamps, execute the necessary 
wiring, supply current, and maintain the installation subject to 
the consumer entering into an agreement to take the current for 
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two years and paying the sum of £2 2s. per quarter per lamp in 


advance. The committee have adopted the scheme, and have 
decided to give it a trial. £500 is to be provided for the 
purpose. 


EDINBURGH: Electricity Works Assessment.—The dispute 
between the Corporation and the Edinburgh Parish Council 
regarding the poor and school rates оп the electric lighting 
undertaking has been settled upon the basis that the under- 
taking shall be assessed in respect of these rates in the future 
upon a deduction of 35 per cent. of the total valuation from 
the annual value of the undertaking. ‘The dispute arose upon 
the point as to whether the Corporation should be allowed to 
deduct future depreciation. of the plant before making the 
valuation, whereas the Parish Council contended that the Cor- 
poration could only deduct the average amount for depreciation 
in the past. 'Гһе parties went to law over tle matter, when 
it was decided that the Corporation's contention was correct. 
It is in consequence of this decision that the above settlement 
has been arrived at. 

FARNHAM: Electricity Supply.—A communication has been 
received from the Board of Trade to the effect that the revoca- 
tion of th» Farnham Electric Lighting Order, 1925, has been 
postponed for three months from January SCth. Negotiations 
are going on between the Council and the Farnham Electric 
Light Company with regard to putting the order in force, but an 
obstacle seers to be the proposition of the company to employ 
overhead wires. 

GLASGOW: Tramway Extension —A deputation from the 
Coatbridge Town Council has waited upon the Glasgow Tram- 
ways Committee urging an extension of the Glasgow tramway 
lines to the centre of Coatbridge. Parliamentary powers will be 
necessary before the proposed extensions can be made. 

GREENOCK: Opening of Combined Dust Destructor and Elec- 
tricity Works,—-Last Friday, a combined dust destructor and elec- 
tricity works was formally opened by Provost Denholm. The de- 
structor is a six-cell one of the Horsfall make, and the hot gases 
from it are carried through the combustion chamber of a B. & W. 
water-tube boiler, which 1s supplemented by coal-fired boilers. 
The steam pressure is 200 lb. per sq. in. D.C. current is 
gencrated bv two 250 kw. Belliss-Westinghouse sets, one of 
which is a three-wire 2x250-volt machine, and the other generates 
at 5CO volts. Two rotary converters are used to supply A.C. 
current to an outlying district. The station is also connected 
by trunk cables to the main electricity works, the output of 
which during last year was about three million units. Mr. J. А. 
Robertson is consulting and resident engineer to the Greenock 
Corporation, and the work has been carried out to his specifi- 
cation. We hope to publish a fuller description of the works in 
our nexí issue. 

HULL: Pesignation of the Chairman of the Electricity Com- 
mittee.—At the monthly meeting of the Hull City Council on 
Thursday, a discussion took place upon the minutes of the 
Electric Light Committee, which recommended the purchase 
of three Lahmever dynamos. An amendment was moved recom- 
mending that the electrical engineer be authorised to prepare 
a specification for the dynamos required, and that tenders 
should be invited only from British firms. This amendment 
was carried by two votes, and, in consequence, Mr. Hanger, 
the Chairman of the Electric Light Committee, expressed his 
intention of resigning. Subsequentlv, Mr. Hanger agreed to 
remain in office until the question of installing the new machines 
has been settled. 

KIRKCALDY: Tramway Intercommunication Results.—Since 
the scheme for mutual running powers between the Kirkcaldy 
tramway svstem and the Wemvss Tramway Co. was put into 
force on November 17th, 1907, 30,000 additional passengers have 
been carried upon the Kirkcaldy tramway service up to January 
22nd than had been carried during the corresponding period 
of last year. The receipts have increased by £145, and the 
saving in expenses owing to the lower car-mileage was £180, 
makine a total increase of £325. 

LEEDS: Municipal Reserve Funds.—At a meeting of the 
Corporation on Thursday, a resolution was moved that a Com- 
mittee be appointed to consider what amount of reserve should 
be provided in addition to the sinking fund in connection with 
the tramways, electricity, and other undertakings of the Cor- 
poration, the committee to have power to obtain exnert opinion 
and visit such places as they might deem advisable, and to 
report to the Council. An amendment was moved that the power 
to call in exnert oninion and to visit other places be deleted. 
Other amendments having been proposed, the original resolution 
was carried hv 27 to 19 votes. 

LITTLE HULTON: Prorisional Order Tronsfer.— The. Dis- 
trict Council have decided that the Lancashire Electric Power 
Со. be permitted te sunnly electricity to Messrs. E. Bennis & 
Co.'s works, subject to the completion of the Council's proposed 
transfer to the companv of their Provisional Order. 

LONDON: Jondon County ('ouncil.—At its meeting on Tues- 
dav. the Council decided to proceed with the electrification of 
the Rrixton Road to Camberwell Green tramways. on the over- 
head svstem, at a cost of 254.910. of which full narticulars 
were eiven in our last issue. The Hichwavs Committee stated 
that thev honed to undertake the electrification of the tram- 
ways from Nine Elms Lane to East Hill, Wandsworth, during 


the financial year 1908-9. The cost of road work is estimated 
at £158.00, and the committee desired that expenditure amount. 
ing to £/,00) be now authorised, in order to facilitate diversus 
of mains, «е. Under standing orders the report was adjourned 
for one week. 

Hackney: The Draft Tome Office Requlations.—The Ele tri 
Lighting Committee have received a letter from the Fulhan 
Borough Council asking what action is proposed to be tasen 
with reference to opposing the Home Oflice regulations for the 
use of electrical energy in factories and workshops, and bein: 
represented at the proposed inquiry to be held at the Caxton 
Hall, Westminster. The committee report that objections to 
these rules and regulations have already been lodged with the 
Home Secretary on behalf of the Council, and that the Тоз 
Clerk and Borough Electrical Engineer will represent the 
interests of the Council at the inquiry. 

Islington: London Electrie Power Bills,—The Parliamentary 
and General Purposes Committee 1ecommend petitions bein. 
lodged against the London and District Electricity Supply Lill, 
the London Electric Supply Bill, and the Great Eastern Railway 
(General Powers) Bil. ‘They hold that the latter should be 
opposed with a view to preventing tne supply of electric! 
energy by the company at any future time along the line of the 
Tottenham and Hampstead Junction Railway, of which th 
Great Eastern Company аге joint owners. The Borough Counc! 
has endorsed the committee’s views on these Bills, and an 
adcpted the proposal that a petition should be presented agains! 
the L.C.C. (Tramways and Improvements) Bill, with a view о 
securing an amendment for a road widening. It has further 
been decided to petition against the Highgate Hill. Tramwav- 
Bill, on the ground that the rights of the Council as the hii 
way authority are entirely ignored. | 

Lambeth: Dondon Electric Power Bills.—'The | Borouzk 
Council decided at the meeting on Thursday to take no action 
in regard to the three London Electric Bills. 

Varylebone : Consulting Engineer's Fees,—' The Electric Sumy 
Committee report that the commission paid to Mr. Arthi 
Wright. consulting engineer, up to date, is £24,614. 

Poplar: Oil, de., Costs.—At the meeting of the Boron 
Council on Thursday. the electrical engineer reported that 
the total cost for the current year for oil, waste, engm 
and boiler house stores will not exceed £155, which is no met 
than was expended when the undertaking was supplying 
5.000.000 units per annum less. The figures for the current yest 
in this respect, with the addition of water, will be 0014. per 
unit, which is unique for this item, and is only achieved by 
five local authorities and three companies in the United Kir: 
dom. 

LOUGHBOROUGH: Half-years Statistics.—The report of 
the Electricity Committee for the December half-year shows г 
loss upon the net revenue account of £325. The expenditule 
amounted to £1,215, and the receipts to £880. 

MIDDLESEX: Hdqware-Willesden Tramways.—The final sec- 
tion of the Middlesex County Council tramways from Edgware 
to Willesden Junction Station has been completed, and tke 
Board of Trade inspection will take place shortly. 

MONMOUTH: Condition of Distributing Mains.—Mr, A. W 
Blake, the Borough Electrical Engineer, has presented a reper: 
in which he recommends that a complete and careful test of each 
existing section of the low-tension distributing network be mad 
as soon as possible, and records taken of each test, in order 
to find out definitely where the faults are, and the best way t 
repair them. Не points out it is quite possible that in many 
places the faults may be repaired without much expense, but 
in other places he anticipates that complete renewal of the cabie 
will be the only cure for the present unsatisfactory conditien 
of affairs. It is impossible for him to give reliable estimates. 
but he will endeavour to do so when all the tests have beer 
obtained. Meanwhile he suggests that £200 worth of new cable 
should be purchased, although the amount required milit 
possibly be greater. 

NELSON: Electricity Supply Charqes.—At а meeting of 
the Electricity Committee on "Thursday representatives of 
the Brierfield District Council attended and made an apri 
cation for a reduction in the charges for electricity supplied te 
their district. The committee agreed to consider the арра 
tion at the end of the financial vear. 

ORMSKIRK: The Electric Lighting Order.—A leiter his 
been received from the Board of Trade pointing out that. as 
the Council's Electric Lighting Order granted in 1900 contam: 
no provision for the transfer of the powers, the Board is not 
prepared to approve of any arrangements for such a transie! 
The letter added that, unless the Council could satisfy the 
oard of Trade that the powers under the Order will shorty 
he exercised, the Order will not be allowed to remain in tore 
апу longer. | 

SLEAFORD: Electrical Exhibition.—4An electrical exhibition. 
which has been organised by the Electricity Department, will bv 
held on Februarv 19th, 20th, and 2lst. 

WALSALL: Tramway Accounts.—The annual accounts of the 
Walsall Corporation tramway undertaking show а net profit. tor 
the year ended December 31st, 1907, of £4,305, which it Js 
recommended shall be transferred to the reserve fund, whit 
already stands at £10,986. The total revenue was 527.256. and 
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the working expenses £15,265. The number of passengers car- 
ried was 4,860,764, the average revenue per car mile 10°63d., and 
the working expenses 6d. per car mile. 

Electricity Accounts.—The balance sheet of the electrical de- 
partment for the past vear shows a loss of £89, compared with a 
profit of £703 during the previous vear. The increased price of 
coal 1s given as the main cause of this result, other contributory 
factors being increased payment on capital account, and the 
reduced price of current. 

WEDNESBURY: Electricity Supply.—At a meeting of the 
Town Council last week, the action of the Electricity Com- 
mittee in its negotiations with the Midland Electric Corpora- 
tion for Power Distribution, reported in our last issue, was 
approved. 

WEST HAM: London Electrice Power Bills.—The Legal and 
General Committee recommend that petitions be presented 
against the London and District Electricity Bill, the London 
Electric Supply Bill, and the Great Eastern Railway Bill. In 
regard to the first-named measure, the electrical engineer re- 
ported to the committee that there were still, with as much 
force as ever, the old arguments. Relative to both Bills, the 
tramways manager reported the necessity of protection as to 
the breaking up of the tramways and compensation for any dis- 
location of tramway traffic... In their report on the Great 
Eastern (General Powers) Bill, the Council's solicitors said it 
was entirely outside the purpose for which a railway company 


TENDERS INVITED AND 


ABE RTILLERY.—The Local Government Board inquiry into 
the application of the District Council to borrow £10,000 for 
electric lighting purposes was resumed on Thursday. Mr. Lloyd, 
of Messrs. Medhurst & Lloyd, consulting engineer, said it was 
proposed to erect 191 street lamps, and to employ overhead 
wires wherever practicable. The estimated cost of the scheme 
was £10.562, and he anticipated that the receipts would balance 
the expenditure at the end of the first year. In fact, he anti- 
cinated it being necessary to apply for an additional loan in 
about eighteen months’ time. There was some opposition on 
behalf of the ratepayers’ association. The inquiry was con- 
cluded. 

ASTON.—A scheme for the extension of the electricity works 
at a cost of £25,215 has been avproved. 

Tenders are invited for a 2,000 kw. turbo-alternator with con- 
denser, air, and circulating pump. Full particulars from Mr. К. 
Fo:ter. Forough Electrical Engineer, fee £1 1s., returnable, and 
tenders to the Town Clerk bv February 17th. 

AUSTRALIA.—The Australian Mining Standard states that 
the Commonwealth Treasurer announces that the Postmaster- 
General has made urgent appeals to him for additional funds, 
amounting to £102,418, for development in telephone and tele- 
graph services. In New South Wales ordinary telephone exten- 
sions call for £34,000; special trunk lines from Sydney to Wollon- 
gong, Katoomba, and Gosford. 256.598; and Svdnev-Tenterfield 
extension of telegraph line to meet the Queensland line, £11,960 
—a total of 652.558. Victoria requires £33.240 for underground 
teleohone extension; Queensland wants £5,526; and South Aus- 
tralia £11.094. 

BARKING.—The Council invite tenders for the supplv and 
delivery of electrical sundries, carbons, meters, &c. Full par- 
ticulars from the Electrical Engineer's office, East Street, and 
tenders to the Town Clerk by February 25th. 

BELFAST.—Tenders are invited by the Corporation for the 
supply of low-tension cable during the twelve months ending 
March 51st, 1999. (Nee advertisement this week.) 

In connection with the alternative schemes which have 
been received by the Belfast Board of Guardians for 
the lighting of the Abbey Sanatorium at White Abbey, 
Mr. W. W. Lackie, electrical engineer to the Glasgow Corpora- 
tion, has received permission to advise. 

BLACKBURN.—The Electricity and Tramways Committee 
invite tenders for the sunply of the following stores during 
the vear ending March 25th, 1909 :— General stores (including 
paints, varnishes, &c.), iron brass castings, bolts. bars, &c.; 
timber: glass; insulating material; tools, brushes, &c.; oils, &c.; 
wrought-iron pipes; house service fuse boxes, switches, &c.; 
mctors; motor starting switches; screwed tubes for inside 
wing. Specification and forms of tender from the Borough 
Electrica! Eneineer, and tenders to the Chairman of the Elec- 
tricity Committee by February. 15th. 

Montague Street Bantists, Blackburn, have decided to erect 
a new church. Mr. F. J. Parkinson, of Blackburn, is the 
architect, and electric lighting will be adopted. 

BOURNEMOUTH.—An additional electric lift is to be pro- 
vided on the West Cliff. 

ERVISTOL.—The Docks Committee invite tenders for the 
s"pnlv. delivery and erection, and maintenance for 12 months 
after they have been in use, of electric cables for the supply 
to Avonmonth Docks. The tenders are also to include the con- 
struction, delivery, erecting in place, fitting, completion, and 
testing and the maintenance for 12 months after they shall have 
been taken into use of the electric lighting installations, com- 
plete in all details, for the various buildings, railway yard, 


was incorporated that it should have power to sell electricity.. 
The provisions would give the company power to compete ex- 
tensively with the Corporation’s electricity undertaking, and, 
further, as the company could not be compelled to give a supply 
to anyone. it was safe to assume that they would only supply 
in cases where a profit would be likely to be made, leaving the 
unprofitable supplies to be given by the authorised electrical 
undertakers. 

WESTHOUGHTON: South Lancashire Tramways.—The 
South Lancashire Tramways Co. has offered to transfer to the 
Council the powers which the company possesses to construct 
tramways in Westhoughton, and which will othérwise expire 
in July. А sub-committee has been formed to confer with the 
Bolton tramways committee concerning the proposition. 

WORCESTER: //iring Out of Motors, d&e.—The Electricity 
Committee recommend that the Corporation should join the 
Hastings Corporation in urging the necessity of legislation 
enabling bos authorities owning electricity undertakings to 
nire houses upon the hire-purchase system, as also to hire out 
motors, 

YORK: Electricity Accounts Deficiency.—At the last meeting 
of the City Council, the Lord Mayor in reply to questions re- 
garding the deficit of £8,809 upon the electricity undertaking, 
stated that the major portion of it arose in connection with 
the working, and the remainder was an overdraft upon the 
banking account through credit being given to consumers. 


PROSPECTIVE BUSINESS 


wharves, &c., at the Royal Edward Dock, now in course of 
construction at Avonmouth. Specifications, &c., from the 
Secretary of the Docks Committee (fee £5, returnable), and 
tenders to 19 Queen Square, Bristol, by February 17th. 

BURNLEY.—At the Town Council meeting on Thursday, the 
Chairman of the Electricity Committee submitted a resolution, 
which was passed without criticism, that a 750 kilowatts steam 
generator at a cost of £6,855, and a motor-driven centrifugal 
pump tor cooling and condensing purposes at a cest of £265, be 
obtained. The Town Clerk was also directed to apply to the 
Local Government Board for their sanction to the borrowine of 
the necessary money, and to the repayment of the money within 
a period of twenty-five vears. 

DARWEN.—The tender of Mr. O. C. Burnley for advertising 
on the Darwen electric cars shortly expiring, the Council have 
decided that fresh tenders be obtained. 

GRAVESEND.--Stores are required by the Electricity De- 
partment as follows :—Small coal, engine stores, oil stores, 
lamp stores, carbons, and meters. Specifications, &c., from the 
Borough Electrical Engineer, and tenders to the Town Clerk 
by February 17th. 

GLASGOW.—The Tramways Department invite tenders for 
the supplv and erection of two movable bridges over the Forth 
and Clyde Canal at Dalmuir and Kilbowie. Full particulars 
from the General Manager, 46 Dath Street, Glasgow, and tenders 
to the Town Clerk by April 13th. 

HANDSWORTH.—Tenders are invited for (а): 315 kw. 
generating set, (b) feed.pump economiser and pipe work, (ес) 
switchgear for 315 kw. generating set. Full particulars from 
Messrs. Kennedy & Jenkin, 17 Victoria Street, fee £5 3s., re- 
turnable. and tenders to the Town Clerk bv March 4th. 

HOLYHEAD.—A Local Government Board inquiry was held: 
last week into an application bv the Urban District. Council 
to borrow £3,000 for electric lighting purposes. In dealing with 
the figures relating to the works, the inspector pointed out that 
whereas the loan sanctioned amounted to £20,000, the capital 
expenditure was £24,215. There was а bank overdraft of 
£998, but he could find no reference to the remaining £215. As 
none of the officials appeared to be in a position to give an 
answer to this question, and the electrical engineer stated he: 
did not know, the inquiry was adjourned, the inspector stating 
that he would come down again when a proper statement had 
been prepared for him. 

ILFORD.—Tenders are invited for the supply and delivery 
of a 1,000-kw. steam generator, watertube boiler, &c. Par- 
ticulars from the Council's Electrical Engineer, and tenders by 
February 28th. 

LEEDS.—Tenders are invited for the supplv of steam coal for 
the generating set for six. nine, or twelve months’ supply. The 
consumption is apnoroximatelv 500 tons per week; also for the 
supplv of household coal and delivered at the various offices 
and denóts as required. Particulars may be obtained from the 
General Manager, at the Tramway Offices, City Square, Leeds, 
and tenders should be sent to the Town Clerk not later than 
February 21st. 


The tramways Committee invite tenders for the supply 
and erection of steel and = cnrrugated iron buildings at 


their depót in Sovereign Street. Full particulars from the 
General Manager (fee £2 2s , returnable). 

LEIPSIG.—The Town Council has decided to erect electric- 
lighting and power works at a cost of £1.000.000. 

LONDON: //ermondsey.— Tenders for the supply of the fol- 
lowing stores during the year ending April Ist. 1909, are ip 
vited :—Arc lamp carbons and brushes. cable and  würting 
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material, conduits, electricity meters, demand indicators, and 
main fuses, engine oils, meter boards, street frames and covers 
and joint boxes. Full particulars from the Electrical Engineer, 
and tenders to the Town Clerk by February 17th. 

Battersea.—The Council invite tenders for the supply of 
stores as follows, for the year ending March 3lst, 1909 :—Oils, 
engine room stores, coal, carbons for arc lamps, electricity 
meters, service joint boxes, ironmongery, tools, &c. Particu- 
lars from the Electrical Engineer, Electric Light Station, 
Lombard Road, Battersea, and tenders to the Town Clerk by 
February 18th. 

Hammersmith.—-The following stores are required for the 
Electricity Department during the twelve months ending March 
31st, 1909 :—Arc lamp gloves, &c., brooms and brushes; elec- 
trical goods; files; fire bricks: clay and lime; gauge glasses ; 
insulated wires: metals; meters; oilman's goods; packing and 
jointing materials; screws and tools. Particulars from the 
Borough Electrical Engineer, and tenders to the Town Clerk 
by February 19th. 
"Fulham.—The Guardians invite tenders for electrical re- 

ulsites, among other supplies, for the year ending March 
315%, 1909. Samples and patterns can be inspected at the 
Guardians’ offices, 129 Fulham Palace Road, Hammersmith, 
between 10 and 12 and 2 and 4 o'clock. ‘Tenders to the Clerk 
not later than February 27th. 

Islington.—The Borough Council invite tenders for the supply 
of the following stores during the year ending April Ist, 1909: 
Engine-room stores, &c., arc lamp carbons and globes, oil, trans- 
formers and accessories, &c.; electricity supply meters, prepay- 
ment meters, cables: electrical sundries: lamps, brushes, arc 
lamp parts, &c.; terminal service and network boxes. Par- 
ticulars from the Town Clerk, to whom tenders by February 
18th. 

Tenders are also invited by February 25th for (a) one 
1.500-kw. steam-turbine alternator, &c., (b) water-tube boiler, 
convevor, &c. (See advertisement this week.) 

Southwark.—The Borough Council decided at its last meeting 
to extend the feeder cable in Walworth Road to the end of 
Sutherland Place, at a cost, including provision of pillar and 
switchboard, of £180. and, having regard to the low price of 
copper, to invite tenders at once. 

LOUGHBOROUGH.—An application is to be made to the 
Board of Trade for sanction to borrow £5,000 in respect of 
the electricity undertaking. 

MANCHESTER.—-The Electricity Committee invite tenders 
for the supply. delivery, and erection at the Stuart Street 
generating station of four water-tube boilers and accessories. 
Full particulars тау be obtained from the Secretary of the 
Electricity Department at the Town Hall, fee £1 1s. return- 
able, and tenders to the Chairman of the Department by 
February 25th. 

NELSON.—The Town Council has decided to obtain tenders 
for the supply of oilskins tor the light railway drivers and 
of uniforms for inspectors. drivers, and conductors. A sub- 
Committee was appointed with full authority to act. 

NEWCASTLE EMLYN.—The question of providing an elec- 
trical installation is under discussion by the council. 

RAWTENSTALL.-—Tenders are invited for the supply, de- 
liverv, and erection at the Electricity Works of an overhead 
travelling crane, and of a battery of accumulators, automatic 


reversible booster, and accessories. Particulars and tender forms 
may be obtained from the oflices of Messrs. Lacy, Sillar & Leigh, 
2 Queen Anne's Gate, Westminster, S. W., fee £2 2s. returnable, 
and tenders to the Town Clerk by February 2lst. 

REDDITCH.—A Local Government Board inquiry was held 
last week into an application by the Council to borrow £1.500 
for the extensions to the electricity undertaking. £1,000 is 
for cables, and £500 for meters. 

SALFORD.—An application is to be made to the Local 
Government Board for sanction to borrow £20,000 for tramway 


purposes. 

The Tramways Committee invite tenders for an addi. 
tional electric light installation. at the Central Depot in 
Frederick Road, Pendleton. Full particulars from the General 
Manager, 56 Blackfriars Road (fee £1 15., returnable), and 
tenders to the Town Clerk by February 17th. 

STALYBRIDGE.—The Stalybridge, Mossley, Dukinfield, and 
Hyde Joint Electricity Board have decided to apply for sanction 
to borrow £20,223 for additional plant at the generating station, 
and £5,000 for the purchase of transformers to meet the inrceas- 
ing demand. 

SWANSEA.—Tenders are invited for the supply and delivery 
of motors and starting switches during the ensuing year. 
Particulars from the Borough Electrical Engineer, and tenders 
to the Town Clerk by February 21st. 

SWINDON.—The Electrical Engineer has reported with re- 
gard to the advisability of extending the plant at the generating 
station in order to meet the increasing demand. and the com- 
mittee have instructed him to prepare plans, specifications, and 
estimates of the proposed extensions. 

TORQUAY.—In consequence of the increased demand of the 
tramway company, the council is in doubt as to whether it 
will be possible to extend the present electricity works. The 
only alternative seems to be the revival of tbe scheme put 
forward a vear or two back for a new station at Upton, which, 
it is estimated, will cost about £20,000. А report is being 
prepared by the Corporation's Consulting Engineer. 

WIMBLEDON.—The Corporation invite tenders for the 
supply and erection of the undermentioned plant at their elec- 
tricity works, and are prepared to accept tenders subject to the 
sanction of the Local Government Board being obtained for the 
necessary loan:—(a) A 1,000 kw. turbo-alternator, with 
condensing plant; (b) two  water-tube boilers, economisers, 
pipe-work. and feed pump; (c) high-tension main switchboard 
and switchboard gallery. Forms of specification and tender, 
with the general conditions, may be obtained from Mr. Н. Tom. 
linson-Lee, the Borough Electrical. Engineer, Electricity Works, 
Durnstord Road, Wimbledon (fee £1 each specification. return- 
able). and tenders to the ‘Town Clerk by February 18th. 

WORCESTER.—A Local Government Board inquiry has been 
held into the application by the City Council to borrow £10.000 
in connection with the electricity undertaking. During the pro- 
ceedings, it was stated that this sum was required for exten- 
sions to the boiler-house, and to a smaller extension in con- 
nection with the pump-house. "The boiler-house extension. how- 
ever, it was not proposed to carry out this vear. The inspector 
thereupon stated that the Local Government Board was not 
prepared to sanction a loan for the boiler-house extension until 
it was necessary to carry out the work, but asked for the 
expenditure upon the two sections to be worked out, and that 
upon the pump-house to be submitted to him. 


TENDERS RECEIVED AND ACCEPTED 


‘ARON’? TAXIMETERS.-—The General Electric Co., Ltd., 
have received throuch the Federation of Associated London Cab 
Proprietors a contract for the supply of one thousand taximeters 
for horse-drawn cabs, and during the present month a number 
of these instruments will be seen on vehicles plving for hire on 
the London street. This taximeter is made by the manufac- 
turers of the well.known electricity meter, and has been ap- 
proved by Scotland Yard, besides passing the severe tests of 
the National Phvsical Laboratory. The General Electric Co. 
have also received a number of orders for these taximeters from 
other cab proprietors in London and the provinces. Special 
arrangements have been made at the company's works at South- 
wark, Hammersmith, and Kilburn for the fixing and adjusting 
of the instruments. 

DERBY.—The tender of the Otis Elevator Co., Ltd., has 
been accepted for the supply and erection of an elevator at the 
new power station at £150. 

LONDON: London County Council, —The Conneil has re- 
ceived the followinz tenders for the laying of cable ducts in 
connection with the electrification of the Caledonian Road tram- 
wavs:—Dick, Kerr & Co., Ltd. (accepted), £5,575 17s. 8d.; 
Clift Ford. £5.754 14s. 10d. : W. Muirhead & Co., 25.748 4s. 1d.; 
D. R. Paterson, Ltd., £35,804 8s. 11d. ; Westminster Construc- 
tion Co., Ltd.. £3.881 10s.; John Mowlem & Co.. Ltd., 
£4.069 4s. 5d. : Greig & Matthews, £4.196 19s. 5d. : Callender’s 
Cable & Construction Co., Ltd.. £4.200 11s. 3d.; Reed Hros., 
£4.559 7s.: Fry Bros, £4.741 15s. 3d.; J. А. Ewart, 
£4.811 3s. 10d. For the supply of low-tension cables required 
Yor the work. the following tenders were received :—Johnson & 


Phillips, Ltd., £4.020 18s. 4d.; British Insulated & Helsby 
Cables, Ltd., 24.056 18s. 3d.; Western Electrie Co.. 
£4,070 2s. 2d. ; Siemens Bros, & Co., Ltd., £4.093 17s. 9d.: 
W. T. Henlev's Telegraph Works Co., Ltd.. £4.118 16s. 104. ; 
Callender's Cable & Construction Co.. Ltd., £4,148 16s, 3d.; 
W. T. Glover & Co., Ltd., £4,401 16s. 114.; Union Cable 
Co., Ltd., £4,768 18s. 10d. 


The Council has also accepted the tender of Pfeil & Co. at 
£94 10s. for a power-driven lathe for the electricity under- 
taking. ` 

Chelsea.—The Borough Council has accepted the tender of 
the Alliance Electrical Co., Ltd., to carry out quarterly in. 
spections of the electric light installation in the pubic baths for 
10s. Cd. per annum. 


Holborn.—The Board of Guardians has accepted the tender 
of J. W. Gray & Son for the following work :—To repair, re- 
instate, and keep the telephonic installation in working order 
for twelve months from the date of completion as per specifi- 
cation, £36 net; to provide and fit extra 15.line switchboard in 
the apartments of the workhouse master, £2 10s.; to undertake. 
after the expiration of the first year, the maintenance of the 
installation, £5 5s. per annum. 

Hackney.—' The Public Libraries Committee have received the 
following tenders for inter-communicating telephones at the 
Central Library :— Higgins & Gritfiths, £55 10s. ; Fryer & Co.. 
£40: J. Н. Golding, £35 7s.; Smith & Со. (provisionally 
accepted), £26 18s. 

Stepney.—The Borough Council has placed an order with 
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W. & T. Henlevs Telegraph Works Co., Ltd., whose tender 
was recently accepted for the annual supply of cable, for a size 
not specified in the contract (7/18 concentric paper insulated 
lead-covered cable) at £98 per mile, subject to the rise and fall 
in the market prices of copper and lead. 

EAST HAM.—tThe Town Council have received quotations 
from the United Car Co. and Milnes, Voss & Co. for providing 
and fitting roof coverings to five or alternately ten tramcars, and 
have accepted the quotation of Milnes, Voss & Co. for covering 
ten cars at £90 per car. 

GLASGOW.— The Electricity 


Committee recommend the 


acceptance of the tender by Messrs. Willans & Robinson, Ltd., 
ot 252,045 for two 400 kw. turbines with ‘‘ Centraflo”’’ con- 
densers and Dick-Kerr alternators. 

SWANSEA.—The tender of Messrs. J. & D. Jonesy of Swansea, 
has been accepted for the erection of a stores and test-room at 
the electricity works. 

WORCESTER.--The following tenders have been accepted :— 
The Electric Construction Co., 400 kw. generator, with Bellis & 
Morcom engine, £2,262; W. Н. Allen, Son & Co., condenser, 
air, and circulating pumps, £925; Phoenix Dynamo Manufac- 
turing Co., balancer, £125. е 


COMPANIES’ MEETINGS AND REPORTS 


ANGLO-AMERICAN TELEGRAPH.—The half-yearly report 
shows that the total receipts from July Ist to December 515%, 
1907, including the balance of £24,142 19s. 5d. brought forward 
from: the last account, amounted to £255,935 4s. 9d. The trattic 
receipts show a decrease of £7,798 as compared with the halt- 
year ended December 315%, 1906. Тһе working expenses of the 
half-vear amounted to £73,456 lls., being a decrease of £35,049 
12s. 10d. as compared with the corresponding period of 1906. 
The sum of £20,000 has been added to the renewal fund, leaving 
a balance of £142.478 13s. 9d. Quarterly interim dividends of 
15s. per cent. on the ordinary stock, and £1 10s. per cent. on 
th» preferred stock, were paid on November 1st last, absorbing 
£52.500, leaving a balance of £89,978 13s. 9d., out of which 
the directors recommend the proprietors to declare final divi- 
dends of £1 5s. per cent. on the ordinary stock, £1 105. per cent. 
on the ет stock, and £1 per cent. оп the deferred stock, 
payable on February 8th, amounting together to £87,500, making 
a total distribution for the year ended December 3lst, 1907, of 
£3 10s. per cent. on the ordinary stock, £6 per cent. on the 

referred stock, and £1 per cent. on the deferred stock. The 
balance of £2.478 13s. 9d. will be carried forward to the next 
account. The renewal fund has been debited with £90,000 as a 
provision on account of depreciation of the securities, and this 
sum has been deducted from the cost of ‘‘sundry securities ’’ in 
the balance sheet. and carried to a depreciation account. 

At the meeting on Friday the report and accounts, given in 
our last issue, were adopted. With reference to the loss in 
traffic receipts of £8.000, Mr. Е. A. Bevan, the chairman of the 
company. who presided. said that whilst commercial receipts 
had diminished. there was a very large increase in Press news. 
Referring to wireless telegraphy and the fact that the Marconi 
Company now accepted private messages at 75d. per word as 
against ls. per word charged by the Anglo-American Company, 
the chairman stated that he was not informed how much busi- 
ness was transacted; and although it was early to judge of 
results, thev appeared to have suffered no diminution in con- 
sequence, Even assuming that the Marconi Company could 
deal with their traffic as quickly as the cable companies, he 
pointed out that there were sixteen cables across the Atlantic, 
each of which could send messages from both ends at the same 
time. He did not believe that the Marconi Company could 
work at this rate: and even if they could, they could only deal 
with 1,32 of the whole traffic. 


BRUSH ELECTRICAL ENGINEERING.-—A_ general meet- 
ing of the 44 per cent. perpetual debenture-holders was held on 
Thursday to approve a resolution approving the scheme for con- 
solidating the company's debenture stock, which, as pointed out 
last week. at present consists of £125.000 first and second de- 
bentures into £257.000 new 44 per cent. consolidated stock, and 
the issue by public subscription of a further £112,500 of similar 
stack. Owing to the absence of the necessary quorum, the 
meeting was adicurned for a week. A meeting of the holders 
of the £125.000 44 per cent. second stock was afterwards. held, 
and aiter some discussion it was decided to adjourn this meet- 
ing also for one week in order to ascertain the decision ot the 
first debenture- holders. 


CENTRAL LONDON RAILWAY.- The ordinary general 
meeting was held on Wednesday last, Sir Henry Oakley, chair- 
man of the company, presiding. The report and accounts 
given in our issue for January 30th were adopted. In gomg 
through the accounts, the chairman stated that there had been 
no alteration in the capital powers, although they anticipated 
having to spend about £50.00 upon the completion of works 
already undertaken; but this expenditure would not be incurred 
at present. There was. however, the question of dealing with 
the £25.500 which stood in the accounts as Parliamentary ex- 
penses. This sum had been incurred in connection with the 
various proposals before Parliament to extend the line, but the 
Board had now come to the conclusion that, for the present, it 
was not expedient to go on with this proposition. He thought 
the amount in question was clearly a revenue charge, and must 
be so allocated. Fortunately, they had put on one side about 
£10.000 per annum as a reserve fund. and the Board proposed 
that the amount of £25.300 should be charged against this, thus 
leaving a balance of £72.000. With regard to the loss upon 
the sale of the original locomotives, the Board had decided 
to treat this as a capital loss, and as part of the original con- 


struction of the line. Dealing with the loss in the number of 
passengers carried, Sir Henry Oakley said this had puzzled the 
Board so much that they had conferred with all the best men 
available in order to see whether it could be assigned to any 
special cause. Eventually the omnibus companies were 
negotiated with, and arrangements come to that if the Central 
London retained its twopenny fare, the fares upon the omnibus 
routes would be increased so that they did not encroach upon 
the company's main business, namely, the twopenny fare. So 
far their experience of this arrangement showed indications 
that they were regaining a portion of their passengers pre- 
viouslv carried to and from Tottenham Court Road, and which. 
thev presumed had been transferred to the omnibus companies 
by the attraction of the penny fare. This was one step they 
had taken towards improving their business. Another step was. 
an arrangement with the Baker Street and Waterloo Railway,. 
and the Charing Cross, Euston, and Hampstead Railway, for 
through booking. ‘These arrangements had practically opened a 
new source of traffic, for the number of passengers carried from 
off these lines amounted to from 10,000 to 12,000 per day. They 
were also in treaty with the City and South London Company 
for a similar arrangement, and also the Great Northern, Picca- 
dilly, and Brompton Railway. In connection with the latter, 
however, there were physical dithculties at the Holborn station 
which would involve a large expenditure before the arrange- 
ments could be carried out. Under all the circumstances he 
thought that the small diminution of £4,0CO in their net result. 
was not, on the whole, to be very much deprecated. 

CITY & SOUTH LONDON RAILWAY.—The ordinary 
general meeting was held on Tuesday, Mr. Stuart Wortley. K.C., 
M.P., presiding. He stated that the half vear under review 
was the first during which the extension to Euston had been 
opened, and their traffic receipts showed an increase of £6,376. 
Against this, however, had to be set items of £1,135 for extra 
debenture interest, £3.750 for new interest on the 1903 preferred 
stock, and £1.381 interest on other borrowed money. Jn addi- 
tion, they had ceased to receive the interest from the contractors 
on money raised by the company, making a sum of £9,592 
extra charges, which they had to meet in consequence of the 
openinz of the new line. The number of passengers carried had 
increased. by 18 per cent., and the receipts per passenger had 
been 1°78d. against 17794. for the corresponding period of last 
year. The rate of increasing trathe during the first weeks of the 
opening of the new extension had not been maintained, but 
this he attributed to the wet summer of last vear, and the fact 
that in consequence people were not tempted to take advantage 
of the facilities for visiting the open country, which the Euston 
extension afforded in connection with the other railways which 
it joined up with. Further, the electrification of the London 
County Council tramways in the north of London must lead 
them not to expect so great a share of this trathc in the future 
as they had had in the past, especially in respect of tratlic 
created by the exhibitions at the Agricultural Hall. He hoped, 
however. that thev had now seen the worst effect. of municipal 
competition between Moorgate and Islington. The report and 
accounts given in our last issue were adopted. 

DUBLIN UNITED TRAMWAYS.—At the meeting last week 
the report and accounts, given in our issue for January 30th, 
were adopted. The chairman, Mr. W. M. Murphy, stated that 
the gross receipts were 2170.851, compared with 5138.818 of 
the corresponding half-year of 1906, an increase of more than 
25 per cent The cost of working had increased by only 16 per 
cent. He had to point out, however, that they had now nearly 
reached the end of their cheap coal contract, entered into more 
than two vears ago. and that for future supphes they would 
have to pay an increase of 5s. per ton. The balance of revenue 
over working expenses was nearly £20.000 more than in 1906, 
namely. 586.448, which, together with the £1,200 brought for- 
ward, left an available balance for distribution of £21.200 in 
excess of the balance available in the second half of 1906. The 
net sum available, after all charges were made, was 5215.000. In 
order to provide for the reconstruction of a portion of the line 
to Blackrock 1% was proposed to appropriate £10.000. Dealing 
with the complaint of overcrowding during the rush hours of the 
day, Mr. Murphy, in order to dispose of any feeling that the 
public of Dublin were not as well provided for as thev ought to 
be, pointed out that there was more tramway accommodation in 
Dublin in proportion to the population than existed in any other 
city in the United Kingdom. 
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GREAT NORTHERN & CITY RAILWAY.—The report and 
accounts, given in our last issue, were adopted at the halt-yearly 
meeting on ‘Thursday. The karl of Lauderdale, chairman of 
the company, who presided, stated that tor the first time since 
the line had been opened it had tailed to show a steady pro- 
gress in receipts and passengers carried. ‘Lhe talling oft in 
passengers was 208, (49 compared with the corresponding halt- 
year, and the gross receipts had been decreased by £785. 
Whilst nct attempting to disguise their disappointment at the 
set-back in the company’s progress, the directors wished. to 
state that nothing had occurred їп the system or its working to 
account in any way for the falling off; the diminution was 
almost absolutely due to the opening up of new routes. While 
the Great Northern, Piccadilly Brompton Railway and the 
City & South London Railway to King’s Cross were partly 
responsible, the most important factor had been the competi- 
tion of the London County Council tramways. In July, 1907, 
the electric tramway service to Highbury had been inaugurated, 
and trom that date onwards there had been a steady decline 
in the number of passengers carried. The fares had been in- 
creased, but it had only resulted in checking the decrease in 
revenue, Had they continued at the old fares they would 
have had а loss ot £2,000 instead of £785. The one unsatis- 
factory feature of the competition by.the London County Council 
tramways was the teeling that the undertaking was not carried 
on upon a commercial basis, and that too low fares were being 
charged. He did not think the company could increase its fares 
in the face of the present competition, but he could only hope 
that thev had seen the lowest point of their passenger traffic. 

LONDON, BRIGHTON & SOUTH COAST HA1,WAY.- At 
the ordinary general meeting on Wednesday last week, the 
ehairman, Lord Cottesloe, was asked what attitude the company 
intended to take up with regard to the conversion of electric 
traction of the East London Railway, of which undertaking 
the London, Brighton & South Coast Railway is a lessee. The 
chairman replied that he thought the Brighton Company had 
quite enough to do at present in connection with their own 
electric scheme, especially as this might possibly lead to further 
work of this description unon their own lines in the future. 

NATIONAL TELEPHONE.—The report of the half-year to 
December. 3!st, 1907, shows that the income amounts to 
£1.587,189, as compared with £1,241,843 for the corresponding 
period of 1906, being an increase of £145,346. The working 
expenses for the half-vear amount to £780,352, compared with 
£710.492 for the corresponding period of 1906, an increase of 
£69,840. The net result for the half-vear (after deducting the 
Post Otlice rovalties amounting to 5152.621 2s. 2d. is а profit 
balance of 2474.256, as compared with £412.851 Тог the corre- 
sponding period of 1906, or an increase of £01,785. The rentals 
carried forward for unexpired terms of running contracts amount 
to £1.168.:89, compared with £1.057.806 at the corresponding 
period of 1906. an increase of £110,583. Out of the available 
balance of £269.888 shown by the net revenue account, the 
board recommend the payment for the half-year of а dividend 
at the rate of 6 per cent. per annum on the first and second 
preference shares, 5 per cent. per annum on the third preterence 
shares, 6 per cent. per annum cn the preferred stock, and 6 per 
cent. per annum on the deferred. stock and new shares, less 
inec me tax in all cases. It is also proposed to transfer £145.000 
to the reserve fund account, and to carry forward the balance 
of £10.438. The sum of £545,752 has been expended on capital 
acci unt. during the half-year in the erection of 18,405 additional 
exchange and private stations, and in the construction of under- 
ground works. The meeting will be held on the 20th inst. 

NORTH-EASTERN RAILWAY. The half-yearly report. for 
the period. ended December 5lst, 1907, shows expenditure upon 
electric train working of £17.467, compared with £17,055 during 
the corresponding period of 1906. No separate figures are given 
for receipts from the electrically-worked lines. 

SMITHFIELD MARKETS ELECTRIC SUPPLY.-— The 
report for the year 1907 shows gross profit amounting to £5,195, 
compared with 25.135 8s. 8d. of last year. and net profit £3,357, 
conmared with £3,172, an increase of £165. This balance it 18 
provesed to carry to the general reserve fund. The directors 
reviret that they are still unable to recommend the payment of 
a dividend for the reasons already given at the last meeting of 
the shareholders. [This refers to the uncertainty as to the atti- 
tude of the City Corporation at the expiry of the company's Pro- 
visional Order.] The output of the station shows an increase over 
the previous twelve months, but the high price of coal during 
the latter half of the vear has had a material effect on the 
prefits. The directors. have been successful in obtaining a 
reduction of £700 in the rating of the company's generating 
station, the full benefit of which will accrue during the current 
year. The meeting will be held on the 21st inst. 

SOUTH-EASTERN & CHATHAM RAILWAY.—At the half- 
yearly meeting lart week, the Chairman, Mr. Cosmo BHonsor, 
stated that the passenger receipts continued to decrease con- 
siderably. During the half-year to December 31st, 1907. they 
had carried 2.250.000 fewer passengers than in the corresponding 
half.vear of 1906, and the reason for this was the competition 
of the electric trams in the London suburban district, where the 
decrease in traffic mainly took place. He was afraid they would 
have to recognise that thev could not meet this competition, and, 
consequently, the only thing to do was to make economies. 


PARLIAMENTARY INTELLIGENCE 


BELFAST CORPORATION AND CAVEHILL TRAMWAYS. 
--In the House ot Commons on Monday, Mr. Devlin asked the 
Chief Secretary to the Lord Lieutenant of ireland a number of 
questions regarding the proposed purchase of the Cavelill and 
Whitewell ‘Lramways Co. 

Ar. Birrell, in à printed reply, said that the Local Govern- 
ment Board had no intormation in regard to the matters oi tact 
alleged in the question, but it nad been furnished by the Town 
Clerk of Belfast, with the following statement on the subject :— 
A plebiscite was taken in regard to the proposed purchase of tne 
Cavetill and W hitewell tramways, and it resulted in favour of the 
confirmation of the agreement tor purchase by a majority ot 12,158 
votes. ‘The Corporation have no information as to апу connec- 
tion between Messrs. White & Company and the British Electric 
Traction Company, and all dealings of the Corporation in refer- 
ence to the purchase of the tramways were with the Cavehill and 
Whitewell ‘Pramways Company alone. The cost of reconstruc- 
tion and electrification had been estimated at over £40,000, in 
addition to the £13,525 paid for the old horse line. Two mem- 
bers oi the Council are shareholders in the Cavehill and White- 
well Tramways Company. Опе of them, Mr. Robert Dunlop. is а 
director of that company. Neither he nor the other shareholder 
took any part or voted in the Council on the negotiations for the 
purchase bv the Corporation. Mr. Nance was chairman of the 
Cavehill and. Whitewell Tramways Company previous to 1904, 
but then resigned his chairmanship and parted with his shares, 
severing his connection with the company. The last balance 
sheet of the company showed the capital outlay on the old line 
as £15,523 odd, but did not state the trattic receipts for the 
48 weeks ending December 6th last. When the line is worked 
by the Corporation, in conjunction with their own tramways, it 
is expected that there will be a considerable increase without 
corresponding additional outlay, and that the line will be a 
paving one. Mr. Birrell continued that the matters reterred to 
in the questions would be rather for the consideration of the 
Parliamentary Committee before whom the Bill would come than 
for the Board. 

DUBLIN AND CENTRAL IRELAND ELECTRIC POWER 
BILL.- The Dublin Corporation has decided to petition against 
this Bill, in spite of the fact that there is a protecting clause 
already im it. 

LONDON ELECTRIC POWER BILLS.— The London and 
District Electricity Supply Bill was read a second time in the 
House of Lords on Mondav. The Barking Urban District Coun- 
cil has petitioned against this Bill. Zhe Times states that the 
London Liberal members of Parliament have decided to form 
sub-committees, one of which is to deal with the question of 
electric power supply in the metropolis. 

NATIONAL PHYSICAL LABORATORY. —In the Parlia- 
mentary papers last week a notice appeared stating that a copy 
has beon presented of the report of the Committee appointed by 
the Treasury to inquire generally into the work now pertormed 
hy the National Physical Laboratory, together with a "Treasury 
minute dated February Ist, 19C8, recording their lordships ap- 
proval of the recommendation contained in the report of the 
majority of the Committee. 

PETITIONS AGAINST BILLS.—The Lancashire. Electric 
Power Co. have petitioned agairst the Burnley Corporation's 
Bill. 

PROGRESS OF ELECTRIC BILLS.-—The Doncaster Cor- 
poration Bill, and the Leeds Corporation Pill were read a second 
time in the House of Commons on Monday. The following 
Bills have been read a first time in the House of Lords :-- 
South Wales Electrical Power Distribution; the Keighley Cor- 
poration; King’s College, London (transfer) ; London and ]*:s- 
triet Electricity, Supply: London County Council Tramways. 

RADIO-TELEGRAPHIC CONVENTION.— [n reply to a ques- 
tion in the House of Commons by Mr. Arthur Lee on Wednesday 
last week, The Postmaster-General stated that the formal rat:f- 
cation of the Radio-Telegraphic Convention on. behalf of (Great 
Britain had not vet been depesited. It would be necessary, how- 
ever, in order that advantage might he taken of the provision as 
to the exemption of stations, that notice of the reservation of the 
right of exemption should be given before March 51st. He 
saw no reason why the decision of Great Britain to ratify 
the Convention should be modified. in view of newspaper 
statements as to the possible action by other cóuntries. As а 
matter of fact, there was an understanding that the Convention 
would not be ratified without simultaneous ratification. bv 
certain other Powers, but these did not include the United 
"tates. 


The British Association.— The fcllowing are among those who 
have been elected by the Council of the British Association. to 
be presidents of sections at the meeting of the Association to 
he held in Dublin in September next, under the general presi- 
deney of Mr. Francis Darwin, F. R.5. :—Section A ( Mathemati- 
cal and Physical Science), Dr. W. N. Shaw, F.R.S.. Director of 
the Meteorological Ottice; Section B (Chemistry), Prof. Е. S. 
Kipping, F.R.S.. Professor of Chemistry in University College, 
Nettingham: Section G (Engineering), Mr. Dugald Clerk, 
M.Inst. C.E. 
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MISCELLANEOUS CITY NOTES 


. BUENOS AYRES GRAND NATIONAL TRAMWAYS.—An 
interim. dividend of 2s. 6d. per share, less income tax, has been 
declared upon the 5 per cent. cumulative preference shares. 

MONTREAL LIGHT, HEAT & POWER CO.—*ubscriptions 
аге being invited for $400.C00 45 per cent. first mortgage bonds. 
The bonds are for $1,000 each, and are payable, principal and 
interest, at the Bank of Montreal, London. The list closes 
to-morrow, 

UXFORD ELECTRIC CO.—The directors recommend а divi- 
denl of 7 per cent. for the year 1907, including the interim 
divulend of 25 per cent. paid in September. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER 
CO.—The transfer books and register of members of this 
company. will be closed from the 15th to the 28th February (both 
days inclusive). 

5. Р. SYNEICATE.—4A prospectus has been issued of this 
company, inviting subscriptions for £6.50 in £1 shares. We 
zive some particulars of the objects of this company on another 
раце. The list closes on February 21st. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO.-- 
А dividend of 10 per cent., together with a bonus of 2}, per 
cent., in addition to the 5 per cent. (already paid), making 
T per cent. for the year 1907, has been declared. 

UNDERGROUND ELECTRIC RAILWAYS СО. OF 
LONDON.—A statement has been issued to the effect that an 
Advisory Committee. consisting of Mr. Edwin Waterhouse 
(Chairman), Мт. Spencer Phillips, Mr. Marlborough Pryor, 
Mr. Thomas skinner, and Mr. John Akroyd, with Mr. Lynden 
Macassey as secretary, has been formed for the purpose of con- 
sulering, in conjunction with the board and Messrs. Speyer, a 
scheme dealing with the profit-sharing secured notes and the 
financial requirements of the Underground Electric Railways 
Co. ot London (Ltd.). A similar committee has been formed in 
Amsterdam, and it is further understood that one is being 
formed in New York. The board hope to be able to publish the 
scheme at an early date. | 


NEW PUBLICATIONS 


" Proceedings of the American Institute of Electrical En- 
gineers, February. (New York: The Instutution.) 50 cents. 
“Science Abstracts," Section A Physics, Section В Electrical 
A and Index. (London: E. & F. N. Spon, 
ta.) ls. Od. 


Leeds Local Section of the Institution of Electrical Engineers.— 
А very successful smoking concert was held by the section on 
Thursday last at the Hotel Metropole, Leeds. Mr. G. D. 
Aspinall Parr was in the chair, and an excellent programme 
ot music had heen arranged by Mr. T. Harding Churton. 
„Breach oi Contract for Electricity Supply.—On Tuesday, in the 
kings Bench Division of the Hich Court, Mr. Justice Ridley 
delivered judgment on the legal point as to defendants’ liability, 
raised in the case of Pourne and Another v. the Marylebone 
Borough Council (see ELECTRICAL ENGINEERING, February 6th, 
1928. page 204). His lordship said that it was not for a breach 
of the statutory obligations that the action was brought, but 
for breach ot the alleged contract. It was for not performing 
à contract for which due consideration was given, namely, that 
n. at 24) volts should be supplied by the defendants to the 
ое first week of September, 1905, and for not per- 
he ud o c for providing current at 200 volts. On 
atelier: кг he held that the plaintiffs were entitled 
Telegraph Та е agreed sum of £5C0 and costs. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of elec- 
trolytic wire bars, net c.1.f. port of arrival, quoted on Tuesday 
night, was £61 10s. to £62 10s. per ton (last week £63 to 
£63 10s. per ton). 

CABLE MAKERS’ ASSOCIATION.— Messrs. Charles Mackin- 
tosh & Co., Ltd., 1 and 3 Golden Lane, London, E.C., intorm 
us that they are now members of the Cable Makers’ Association. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 

At the Court House, Wandsworth, last week, William Robert 
Pether, consulting engineer, 94 Fernlea Road, Balham, Londen, 
and 124 Chancery Lane, W.C., was up for public examination. 
The unsecured habilities were stated at £468, and there were 
said to be no assets. He ascribed his failure to being unable 
to realise money on shares which he held in the X Electric 
Accumulators Co., Ltd., which company was promoted by a Mr. 
Oppermann. The company had not bee1a success. It had not 
paid a dividend, and the shares were not of marketable value. 

The Electric Installation Co. is to be wound up voluntarily. 
The liquidator is Mr. J. Mather, 8 King Street, Manchester. 

Notice is given of an infended dividend in the bankruptey of 
Albert Dickinson, electrical engineer, 3 Barden Grove, Armley, 
Leeds. The last day for receiving proofs is February 28th, and 
the trustee is Mr. J. Bowling, 24 Bond Street, Leeds. 


APPOINTMENTS AND PERSONAL NOTES 


A discussion took place in the Cheltenham Town Council 
upon the recommendation that the salary of the City Electrical 
Engineer, Мг. W. J. Bache, be increased from £400 to £500 
per annum. After several amendments had been moved the 
question was referred back to the committee. 

At the annual dinner of the staff and employees of the Swan- 
sea Improvements and Tramways Co., last week, the General 
Manager, Mr. David James, was presented with a gold watch 
by the employees. 


TENDERS INVITED. 
CORPORATION OF DUNDEE. 


ELECTRICITY SUPPLY DEPARTMENT. 


E.H.T. 3-Phase and Direct Current Switchboards, 
Sub-Station Converting Machinery and Apparatus. 


New Carolina Port Main Generating Station and 
Sub-Stations. 


HE ELECTRICITY COMMITTEE OF THE COR- 
PORATION OF DUNDEE are prepared to receive Teuders 

for the SUPPLY and ERECTION complete of the following :— 
Section (a)- -E. H. T. and D.C. Switehboards, for Carolina 

Port Main Generating Station. 
т (b)—Converting Machinery and — Apprratus for 
Carolina Port Main Generating Station, 
(c) - E. Н.Т. Switchboard for Dudhope Sub-Station. 


„э 

5 (d)— Converting Machinery for Dudhope Sub-Station. 

js (e) - E. H. T. and D.C. Switchboards for Clepington 
Sub. Station. : 

- (f)—Converting Machinery for Clepington Nub- 
Station, 

» (g) - E. H. T. and Г.Т. Switchboards for Lochee Sub- 
Station. 

T (h) - Converting Machinery for Lochee Sub-Station. 


Copy of General Conditions, Specification, and Forms of Tender, 
together with drawings, may be had on application to the undersigned 
on deposit of a sum of Three Guineas (£3 35.) and a deposit of One 
Guinea (£1 ls.) for each extra copy if required. Deposit fees will 
be returned only on receipt of coinplete specifications and drawings 
sent. | 

Only Tenderers quoting for complete sections will be considered. 

Tenders endorsed, ** Tenders for E.H.T. and L.T. Switchgear 
and Converting Machinery” to be forwarded to W. Н. Blyth 
Martin, Esq., Clerk to the Corporation, City Chambers, Dundee, 
and to be in his hands by first post, Monday, 2nd March, 1908. 


The Corporation do not bind themselves to accept the lowest or 


any tender. 
i ‚Н. RICHARDSON, M.LE.E., 


Enginucer-in-Cheef, 
Corporation Electricity Department, 
Dudhope Crescent Road, 
Dundee. 
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NAME. 


ELECTRIC SUPPLY. £ 
Bournemouth & Poole E. 8. Co. Ld. 10 
Do. 447 Саш. Ртеї...................... 10 
Do. 6% Cum. Second Pref, 10 
Do. 44% Debenture, Кей... Stock 
Bromley ( Kent) E. L. & Power Co. ТА. 5 
Do. 447 1st Deb. Red. .............. Stock 
Brompton & ug aaa 8. Co., Ld. 5 
Do. и Cum. Pref. . - 5 
Central : . В. Co.. Ltd., 4% / Guar. Db. Stock 
Ch. Cross. W. E. & City É 8. Со. 5 
Do. 4^ Qui Pel.” auiisPtesioestost 5 
Do. Usb. Bd. т sired Daira Stock 
Do. “city Undertaking,’ a ied Pf. 5 
Chelsea Electric Supply Co., Ltd. 5 
Do. 44% Deb. Red . Stock 
City of London Elec. Lt. Co., Ltd. . 10 
Do. 6% Cum. Pref. . - 10 
Do. 5% Deb. Red .. ..................| Stock 
Do. 44% 2nd Deb. Bd cicius Stock 
Cty of Durham Е. P. Dis. Co.. T 5 
Do. 5% Pref.. - 5 
County of London, Flect. „Вир. Co. Là. 10 
Do. 6% Cuin. P Am KT 10 
Do. 447 Deb. Red | €— Qs 
Do. 4 v 2nd Deb, Red .........««...| Stock 
Edmunson's Electricity кр» Lt4... 5 
Do. 67 Cum. Pref. . isons 5 
Do. 447 1st Mort. Deb. Red ...... Stock 
Folkestone Elec. Supply Co., Ltd. ... 5 
Do. 67 Cum. Pref. («слыве 5 
Do. 44% lst Deb. Red ......... Stock 
Hove Electric Lighting Co., Ltd. ... 5 
J. of Wight E. L. & P. Co., Db. Rd. ...| Stock 
Kensington & Knightsbridge E. L.Co. 5 
Do. 1% Dab: Röd. „оос DOCK 
Kens. & N't'ng Hill E.L. Сов. Db. Rd.| Stock 
London Electric Supply Corporation 3 
Do. GX BABE узе гена на аланны 5 
Do. 47 1st Mort. Deb. Red ......... Stock 
a ou Elec. Supply Co., Ltd. 5 
Do, ФЕ Ohm. Frol. анка 5 
Do. 4 % 1st Mort. Deb. Red ...... Stock 
Do. 8 P Mort. Deb. Red . Stock 
Midland "Corp. for P. Dist. 1st Mt. D. |100 & 500 
Newcastle & Dist. E. L. Co., £9 paid 10 
Do. 447 Mort. Deb. Red ............ Stock 
Newcastle-upon-Tyne Elec. Supp b 
Do. £2Pin 5 
Do. 5% Pref. (fully paid) . 5 
Do. 10/- Pm 5 
Notting Hill Elec. Ltg. S», Ай 10 
Oxford Electric Co., Ltd. ............... 5 
Do. 47 Deb. а Stock 
St. James and Pall Mall E. L. Co. Ld. 5 
Do. 7% Non-Oüm,. Рг... 5 
Do. 34% Deb. Red. ...| Stock 
8 vithfield Mkt. Elec. sup. `Со,, Ltd. 5 
Do. 4X DID. BW sss stesaiesssncssacss Stock 
South London Elec. Sup. Corp. Ltd. 5 
South Metropolitan E. L. & Р. Co... 1 
Do. 7% Cum. Pref. . ТУМ КРСУ, 1 
Do. 44% 186 Deb. arih Stock 
Urban Elec. Supply Co., Ltd. ......... 5 
Do, GX Cum Prol удеу» зу ias 5 
Do. 4}% 1st Mort. Deb. Red | ...... Stock 
Westininster Elec. Sup. Corp., Ltd. 5 
Do, dir Oum, FIW. село: 5 
ELECTRIC RAILWAYS. 
Baker St. & Waterloo 47; Perp. Deb.| Stock 
Central London ........ .......... T" Stock 
Do. 4% Preferred., wc» ol 
Do. Deferred.. RI Stock 
Do. 4% Debentures.......... Stock 
Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 
City апа Sonth London T3 ...| Stock 
Do. AX Perth DOW, дезе задавка; Stock 
Do. 5% Perp. Pref. 1891 Stock 
Do. 5% Perp. Pref. 1896 ..| Stock 
Do. AX Paty. Pref. WOOL. sisari Stock 
Great Northern & City Pref. “A”. 10 
Gt. Northern, Piccadilly & Brompton 10 
Do. 4% Perp. Deb. ... Stock 
Mersey Cons. ..... — eee 
Do. 37 Per . Pref. Red... ойе ө Hadd Stock 
Metropolitan ons. ..... — DOCE 
Do. : 2 Prefere nee mr WT Stock 
INN У И. ns» узана ы BOR 
Do. 3i? Convertible Pref. 561 COUN 
Metropolitan District ......... cece...) Stock 
Do. 6% Perp. Deb.. өйкөгөн oo] ВОВК 
De. 45 Prol Deb uiieiessucep| ЈС 
Do. Extension Pref. 5°) — Stock 
Ass, Ext. РЇ. Guar. by U. E. Rs. Co.| Stock 
Underground Elec. Railways Co. о 
London 5% Profit Shy. Sec. Notes| Various 
Whitechapel and Bow 4% Deb. ........ | Stock 
ELECTRIC TRAMWAYS. 
bath Electric Tramways, Ltd. ......... 1 
DG, GX Oars, Pret... эзбе овое, 1 
Do. 447; Deb. Red.. Stock 
Birm. & Mid. Trs., Ld. ist Db. Td.. Stock 
British Electric Traction Co., Ltd.. 10 
Do. 6% Cum. Pref.. a 10 
Do. 5% Perp. Deb. . ...] Stock 
Do. 44% 2nd Deb. ..... Stock 
City of Birmingham Trs. Co., ‘Cin. Pf. 5 
City of Birminghain Trs. Co. ев 
lst Mort. Deb. RE essal — 100 
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Dublin United Trams Co. ...;........... 10 
Do. 6% Pref: Gi oossecctsésasssveskaéuesx 10 
Hastings & District E. Tr. Co. Db. ...| Stock 
I. of Thanet Е, Ту. & L. Co. Om. PL... 5 
Do. 4X Db, uncos t eno rer авон Stock 
Lanes. Un. Trs., Pr. Lien Db. .........|] Stock 
London Street Trainw ays Co., 46 4 
London United Trs., Ld., Cin. Pt... T 10 
Do. 4% lst Mort. Del. R60 uini Stock 
Manx Electric R. Co., 53% Cw. Pf.... 5 
Do. 427 lst Mort. Deb. Red .. ... Stock 
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SUMMARY 


Reviews of the following books appear in this 
issue: ‘ Steam and Exhaust Pipes,” by К. McGregor: 
““Тһе New Matriculation Light," by К. W. Stewart; 
"The Metric and British Systems of Weights, Meas- 
ures, and Coinage,” by Е. Mollwo Perkin; ‘‘ Notes on 
the Use of Electricity for the Garrison "Artillery," by 
J. К. J. Jocelyn; '' Electric Light and Power," by 
E. E. Brooks and W. H. N. James; '' Electrie Wiring 
and Fitting for Plumbers and Gas-fitters," by S. Е. 


Walker; '' The B. I. Handbook "5; “ English Prices 
and French Equivalents,” by Н. Р. McCartney. (Page 
259.) 


Ах electrically-driven scene-shifting equipment has 
been installed recently at Wyndham’s Theatre. A 
single motor is employed, which drives a long shaft 
at a constant speed. The separate winding drums by 
which the cloths, &c., are raised and lowered derive 
their motion from this shaft by an arrangement of 
clutches and gearing. (Page 261.) 

AN article by a contributor describes a system which 
he recommends for house wiring departments of small 
central stations, dealing particularly with the way in 
which the work should be booked and the various 
repairs entered up. (Page 262.) 

А NEW combined refuse destructor and electricity 
works in Greenock embodies some new features in 
destructor design, among which is a device for auto- 
matically opening and closing the charging door of the 
destructor furnace—so that the charging is accomplished 
without manual labour and with an absence of dust— 
and a well-designed system for supplying the furnaces 
with forced draught and ventilating the clinkering floor. 
The new works contains coal-fed boilers as well as 
destructor boilers; at present the plant capacity is 
1,500 kw., and the station, which will eventually supply 
the greater part of the load at Greenock, is capable of 
considerable extension. (Page 263.) 


А SMALL gas-engine-driven generating station has 
been opened recently at the ‘‘ First Garden City,” 
Letchworth. (Page 267.) 

Ах article by Mr. C. C. Monckton calls attention 
to the need for the accurate standardisation of wave- 
lengths in view of the impending international control 
of wireless telegraphy, and describes a method for their 
measurement. (Page 268.) 

A POWER installation in the south of Sweden, remark- 
able for the special construction of the supports for a 
long span in the transmission line, is described. (Page 
269.) 

А LONG and somewhat deiailed appendix dealing 
with the electrical industry in Spain is attached to a 
Consular Report, just issued, upon the trade and com- 
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merce of Spain during 1906. Attention is drawn to 
the absence of any noteworthy British enterprise in 
the application of electricity in Spain, the whole of 
the business being practically in the hands of Germany, 
Switzerland, France, United States, and Belgium. A 
strong appeal is made to British financiers and investors 
to give greater attention to the still numerous oppor- 
tunities afforded for the remunerative investment of 
capital, and a suggestion is made that the Institution 
of Electrical Engineers or some representative combina- 
tion of British manufacturers should take steps to 
have an investigation made by someone acquainted with 
Spain, into the great openings which that country 
undoubtedly affords. (Page 270.) 

Mr. J. S. Pecx’s Paper on Protective Devices for 
High-tension Circuits, on which reports of the discus- 
sions in London and at Manchester have already been 
given, was further discussed at the Dublin Local Sec- 
tion of the Institution of Electrical Engineers last 
Thursday, when experiences in dealing with voltage 
surgings in lines of various descriptions were given by 
central station, tramway, and telephone engineers. 
One of the speakers described a special form of Wurts 
arrester for continuous-current cireuits. (Page 271.) 

Іх a further discussion, in Glasgow, of Mr. J. Е. С. 
SNELL’s Paper on the cost of power supply for indus- 
trial purposes, several additional figures of the costs 
of private plants were quoted. Mr. Srornerr stated 
that the cost of electrice power at Messrs. Babcock & 
Wileox's Renfrew works was 0:454. per unit, including 
an allowance for depreciation. Мт. NEWINGTON gave a 
case in which the cost of running a suction-gas plant 
сате to 1:13d. per unit (including all capital charges, 
but not rent) as against 1°24. charged by the Corpora- 
tion previously. Mr. J. А. ROBERTSON pointed cut that 
the total eost of electric energy in a shipyard, whether 
the energy was bought or from a private plant, came 
to but а small percentage of the wages bill; in a 
particular case in Greenock the wages came to £135.000 
annually and the power only £4,000. Mr. Snell, in 
the course of his reply, said that since writing his Paper 
more than а vear ago, the price of oil fuel had risen 
from 42s. 6d. to 82s. 6d. per ton. (Page 272.) 


A NEW potrol-eleetrie railway car is being taken into 
use on the Delaware and Hudson Railway in America. 
An eight-eylinder petrol engine drives a specially con- 
structed interpole generator. which supplies current to 
two traction motors mounted one on each truck. A 
feature of the control is the variation of the generator 
voltage. (Page 273.) 

Tne accounts of the Central Electric Supply Co. for 
1907 show a surplus of £5,042; those of the Кеп- 
sington & Knightsbridge Electric Lighting Co., £9,854: 
the St. James’s & Pall Mall Co. has a surplus of 


£28,375; the London Electric Supply Corporation, 
34.613; the Notting Hill Electric Lighting Co., 


£11,000; and the Westminster Electric Supply Cor- 
poration, £28,313. (Page 274.) 

A Paper was read by Mr. B. Horrs last Thursday. 
before the Rugby Engineering Society, on the London 
motor omnibus problem, in which attention was drawn 
to the petrol-electrie system designed by the British 
Thomson-Houston Со. (Page 275.) 

A LARGE electric lift has been constructed in New 


York for taking cars in and out of the new tunnels 
under the Hudson River. (Page 276.) 


Ах article in an American contemporary by Bera 
VALATIN compares the performance of а certain Ameri- 
can single-phase 15-evcle experimental locomotive with 
that of the 8-phase locomotives of the Italian State 
Railways. (Page 277.) 

Tne annual dinner of the General Electrie Co. was 
held on Saturday last. (Page 278.) 

A Paper read by Mr. E. Е. ALEXANDERSON recently 
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before the American Institute of Electrical Engineers 
deseribed à new form of single-phase traction motor, 
to which the name of series-repulsion motor was given. 
The windings resemble those of a series motor. When 
starting, the armature is short-circuited, and the full 
secondary voltage of the transformer is impressed upon 
the '' inducing” and exciting stator windings, but when 
running part of the power is introduced in the stator, 
and part in the rotor. (Page 279.) 

A SHORT article reviews the controversy occasioned 
by the action of the Board of Trade in suggesting that 
the othcial Board of Trade audit of electricity supply 
companies’ accounts should be dispensed with. (Page 
281.) 

A VERY complete equipment for measuring the horse- 
power at the road wheels of automobiles has been 
installed by the Automobile Club of America. (Page 
282.) 

Under ELEcTROcHEMISTRY and LLECTROMETALLURGY, 
we abstract two articles which show how the advent 
of electrical energy made the artificial production of 
diamonds possible, and incidentally helped to throw 
light upon the manner in which they are formed in 
nature. A multi-voltage dynamo for electroplating 
purposes, with two commutators, each connected with 
half of a double winding on the armature, is described. 
Each set of brushes may be connected with separate 
plating tanks, which can thus be operated indepen- 
dently. To increase the voltage, the two sets run in 
series. Reference is also made to the reduction of 
nitrates with copper electrodes, to an improvement in 
the electrolyte of the alkaline accumulator, and to the 
dividend announcement of the Electrochemische Werke 
of Berlin. (Page 283.) 

Under ELECTRICAL SCIENCE, in the British and Ameri- 
can Section, are notes on some new experimental data 
regarding positive electrons in atoms, and on some 
formule for self-inductance. In the Papers abstracted 
in the Continental Section, CLERC and MINET deseribe 
a new electric furnace, CATHIARD shows how to use a 
flame as a rectifier, and Dturour brings forward some 
more magneto-optie anomalies suggestive of pcsitive 
electrons. (Page 284.) И 

As the result of a decision in the courts last week, 
the purchase by the Corporation of the horse tram- 
ways in Oxfcrd will take place upon ‘‘ old iron "* terms. 
and not upon the basis of a going concern. The arbi- 
tration proceedings, which were interrupted on the 
first day for this point to be determined, will shortly 
be resumed. (Page 284.) 

The new patent specifieations published last Thurs- 
day by the Patent Office include two relating to fila 
ments for electric lamps by the BmurrisH. THOMSON- 
Houston Co., and another by the same firm describes 
а new type of overload cut-out. Ganz & Co. have 
patented a device for the pressure regulation of alter- 
nating-current generators, and Mr. MILES WALKER has 
a new method of reducing the voltage between adjacent 
commutator bars of armatures of high-speed machines. 
(Page 285.) 

THe Bournemouth Corporation have rejected the 
auditor’s recommendation that a reserve fund should 
be established in connection with the tramways. Ar- 
angements for permanent tramway intercommuniea- 
tion between Bradford and Leeds, using Mr. Spencer's 
extensible gauge truck, are now under consideration. 
The accounts of the Dublin Corporation Electricity De 
partment for the vear ended March 31st, 1907, show 
a debit balance of £1.720, after providing for 603.700 
repayment of loans and interest. The Ealing Corpora- 
tion has instructed the Borough Surveyor and Elee- 
trical Engineer to submit an estimate of the ecst of 
constructing a short length of tramway upon the Dolter 
surface contact system. The Finchley Corporation has 
rejected а recommendation instructing the Finance 


Fes. 20, 1908. 


— 


Committee to inquire what the annual amount would 
be tor a reserve fund in connection with the electricity 
undertaking. The accounts of the Liverpool Corpora- 
tion lighting and tramways undertakings show a net 
surplus of 27.200 and £27,793 respectively, after meet- 
ing capital charges, both cf which amounts it is pro- 
posed to transfer to the Borough fund. At the Court 
of Common Council last week it was stated that 
although there are about 9,000 electric lighting street 
boxes in the City of Londen, only three small acci- 
dents have oecurred in connection with them during 
the past three vears. The arrangements at Edinburgh 
in connection with the use of sewage water for con- 
densing purposes at the MeDonald road power station 
are how practically complete. The Sunderland Corpora- 
‘ion have discontinued the supply of electrical energy 
to the works of Sir J. Laing & Sons, in consequence 
of there being a debt of £2,300 for current. (Pages 
287-280.) 

THE date for receiving tenders for cable, &e., in 
conneetion with the supply of electrical energy to the 
Avonmouth Dock distriet by the Bristol Corporation 
las been extended to February 27th. The following 
Corporations intend making applications to the Local 
Governtnent Board for loans for electricity works ex- 
tensions :—Burslem, Dartford, Stoke-on-Trent, and 
Wigan; the Hull Corporation invite tenders for three 
a00-kw., 2,250-volt, continuous-current generators; the 
Handsworth Urban District Council require & 350-kw. 
generating set; and the Manchester Corporation re- 
quire four water-tube boilers and accessories for the 
Stuart Street generating station. (Page 289.) 

Tue Hastings and District Tramways Company's 
report shows a balance of £13,767 available for distri- 
hution. At the meeting on Monday the Chainnan 
stated that although very little was known of the 
Dolter surface contact system when the company 
adopted it, the line was now working in such а manner 
as to lead the directors to hope fcr fairly good results. 
The net profit of the Imperial Tramways Company in 
1907 amounted to £26.125; the Lanarkshire Tramways 
show a sun of £15,252 available for distribution: the 
Newcastle & District Electric Lighting Company have 
made a net profit of £19,922; and the Bristol Tram- 
wavs and Carriage Co. have a net revenue of £85,347. 
Ап adjourned meeting of the debenture holders of the 
Brush Eleetrieal Engineering Co. was held on Friday, 
when the resolution to modify the Company's deben- 
ture stock was declared to be lost. А poll is to be 
taken on the 27th inst. At the meeting of the Metro- 
politan District Railway Co. last week, Sir George 
Gibb stated that the directors' proposals with regard 
to capital were the only ones which would put the 
company upon а sound basis again. In order to dispel 
any idea that the working costs on the District Rail- 
wav were extravagant or excessive, he gave some 
figures of the working expenses on other London tube 
railways. At a special general meeting of the South 
Wales Electric Power Distribution Co. last week, the 
Bill now before Parliament dealing with the transfer 
ct the company’s stations, &c., was approved: At а 
special meeting of Edmundson's Electricity Corpora- 
поп. a special committee of shareholders appointed 
last July was presented: the acceptance cf the resig- 
nation of the present. Board, and the issue of £250.000 
prior lien debentures is recommended ; the co-operation 
of Mr. J. S. Highfield and Mr. Stanley Beeton is also 
advised. A cireular has been issued bx Messrs. Bruce 
Peebles & Co. informing the shareholders that it has 
become necessary te call a meeting for the purpose of 
putting the company into voluntary liquidation with 
a View to reconstruction. (Pages 290-294.) 

SIR Јонх Gavry, C.B., has been appointed Consult- 
ing Engineer to the Post Office. The salary of Mr. 
А.Т. C. Fell, Chief Officer of the Т.С.С. tramwavs, 
has been raised from £1,500 to £1,750. (Page 292.) 
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THE announcement that Messrs. Bruce Peebles and 
Co., Ltd., have decided to go into voluntary liquidation 
has probably given more occasion for surprise to the 
shareholders of that company than to the electrical 
engineering publie generally. The reports and accounts 
of the company for the year 1906 showed a net profit, 
available for distribution, of nearly £46,000; 6 per cent. 
dividend was paid on both the preference and ordinary 
shares, and sumg were also carried to 4 special prefer- 
enee sharehclders’ reserve fund, and the general reserve 
account, which brought these funds to totals of £11,556 
and £27,000,respectively. The previous year's dividends 
had been 64 per cent. on both classes of shares, but 
this slight falling off could hardly have been taken as 
presaging a disaster in а year's time. A closer exam 
ination of the position of the company, however, 
showed that the amounts outstanding in unpaid ac- 
counts on both sides of the balance sheet were ex- 
tremely large, and it was clear that there was some 
lack of working capital, as the issue of £100,000 in 
debentures was decided upon. For this purpose the 
borrowing powers of the company were increased to 
£200,000, and as the share capital was £300,000, the 
total would have represented half a million. It is now 
evident that further working capital must have been 
needed very urgently, for, as а consequence of their 
inability to make the further issue of debentures owing 
to the stringency of the money market, the company 
has been obliged to go into voluntary liquidation. It 
has been eurrently reported for some time, in electrical 
engineering circles, that a fair proportion of the com- 
pany's capital was locked up in shares in other com- 
panies, received in part payment for contracts, and the 
admission is now made that it is not possible to realise 
advantageously the securities in which the company is 
interested. At а meeting of the company on Monday 
the shareholders will be asked to appoint Mr. A. W. 
Tait (one of the directors) and Mr. J. A. ROBERTSON 
ПСЕНАМ (the nominee of the creditors) as joint liquida- 
tors. The directors have done wisely in selecting Mr. 
Tait for this arduous task, as it was largely due to 
his energies as one of the liquidators of Ferranti, Ltd., 
that this old firm was satisfactorily reconstructed a' few 
years ago. Doubtless, Messrs. Bruce Peebles will con- 
tinue for many years to manufacture the small motors 
and the La Cour motor-converters with which they 
have been so successful, and will show more restraint: 
in the future in entering on the more ambitious form 
of contracts to which apparently their present unfor- 
tunate position is to no small extent attributable. 


—— — —n————— 


CoMBINED refuse destructors and electricity works had 
at one time fallen into disrepute with electrieal engi- 
neers, chiefly on account of the dust arising from tne 
refuse itself, and from the prcduets of combustion ак 
they were raked out of the furnace. Another criticism 
levelled against destructor stations was the unavoidable 
variations in the calorifie value of the refuse, and the 
uncertainty of the steam supply in consequence. Both 
of these objections are to a large extent overcome in 
the dust destructor station at Greenock deseribed in 
this issue. It represents a great improvement in de- 
struetor design. Each cartload of refuse is emptied 
into a charging tub as it comes in, and this сап be 
raised by an electrie crane, and either emptied directly 
into the furnace, or kept for a time on the charging 
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platform. The action of charging takes less than a 
minute, and practically no dust is evolved. On the 
elinkering floor а certain amount of dust is unavoid- 
distance from the 


able. but this is at some 
engine-room. From the chimney itself there 


must also be some dust, but by ensuring proper 
combustion this сап also be reduced to a minimum, 
and the system of forced draught employed in the 
Greenock destructor should assist in this direction. The 
use of these forced draught fans should also be of help 
in endeavouring to keep the steam pressure regular. At 
Greenock, as the steam which the destructor will fur- 
nish will ultimately be only a small proportion of the 
whole steam required, it should be possible to burn the 
refuse as it comes in, and to keep the destructor always 
working at an even load throughout, leaving the coal- 
fired boilers to take the peaks. When used in this way. 
if the new plant comes up to anticipation,the question 
of economy is easily settled. It is admitted that a 
destructor is the best way to dispose of town refuse, 
so that the question to be decided is whether the 
interest and sinking fund on the cost of fitting boilers 
to the destructor plant, to which must be added a 
percentage for depreciation, and the cost of mainten- 
ance, is less than the value of the steam delivered to 
the engines of the electric power plant. If so, the 
combined plant at Greenock should prove а success. 
The results of the first year's working will be awaited 


with interest. 
———— — lili iÓ9Ó————— 


We regret to hear that Mr. Hall-Edwards, Surgeon- 
Radiographer to the Birmingham General Hospital, has 
suffered amputation of an arm in consequence of serious 
X-ray burns. This deplorable occurrence serves to 
draw attention once more to the dangers which menace 
all those who, in the practice of their profession, have 
to spend part of each day in the neighbourhood of 
X-ray tubes in action. It is necessary to distinguish 
between the acute inflammation of the skin which can 
be produced by a single excessive dose of the rays, and 
the chronic, slowly developing condition which results 
from often-repeated exposure to small doses. It is 
the latter which is the special bane of X-ray workers; 
the former is nowadays almost unheard of, as a result 
of a better appreciation of the magnitude of dose at 
which danger begins to threaten. The pain and suffer- 
ing experienced by the subjects of chronic X-ray derma- 
titis are very serious; the fingers become cracked and 
ulcerated, and no ointment or other application seems 
to have the least good effect in healing these sores. 
Subsequently the tissues of the fingers waste, the 
knuckles become stiff, and the hands are rendered use- 
less. In bad cases the sufferer cannot wash or dress 
himself, and becomes almost helpless, while the intense 
pains continue night and day. Unfortunately, there 
are many medical men all over the world who have 
suffered and are suffering more or less seriously from 
the results of exposure to X-rays. At the Congress of 
Physieal Therapeuties, held at Liége three years ago, 
we were much impressed at seeing that there was 
hardly a member of the X-ray section of the Congress 
who did not earry sears or wounds produced by chronic 
exposure to X-rays. Since these dangers have been 
more fully realised. precautions of a systematic kind 
have been adopted, and have tended to reduce the 
«langers very considerably. Gloves and aprons of dense 


material, lead or glass screens for the tubes have now 
come into general use, but there are many instances 
of injury to the hands which developed in the earlier 
days of X-rays, and now are beyond repair. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, FEBRUARY 20ru. 
Royal Society. 

4.50 p.m. Meeting at Burlington House, Piccadilly, W. 
Among the Papers down for reading is the following :— 
“Effects of Self-Induction in an Iron Cylinder when 
traversed by Alternating Currents," by Prof. Ernest 
Wilson. 

Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at 25 Great George Street, 
Westminster, S.W. Papers to be read :—(1) ''Elec- 
trical Power in Railway Goods Warehouses," by Н. 
Henderson. (2) ‘‘Electric Power in Docks," by С. E. 
Taylor. 


FRIDAY, FEBRUARY 2lsr. 


Electro-Harmonic Society. 
8 p.m. Concert (ladies' night) at the Bechstein Hall, Wig- 
more Street, W. 


Institution of Mechanical Engineers. 

8 p.m. Annual General Meeting at Storey’s Gate, St. 
James's Park, London. The following Paper will also 
be read and discussed :—'' Tests of a Live Steam Feed 
Water Heater," by Prof. John Goodman. 

Royal Institution. 

9 p.m. Evening Discourse by Sir Oliver Lodge on ‘‘The 

Ether of Space.” 
SATURDAY, FEBRUARY 22хр. 


Birmingham and District Electric Club. 

7 p.m. Meeting at the Municipal Technical School, Suffolk 
Street, Birmingham. Paper to be read :—‘‘The Electro- 
deposition of Silver," by T. J. Baker. 

Central Technical College Old Students’ Association. 

7.15 p.m. Annual General Meeting and Dinner at the 
Trocadero Restaurant, Piccadilly, W. 

MONDAY, FEBRUARY 24тн. 


Institution of Electrical Engineers: Students’ Section. 


7 for 7.15 p.m. Annual Dinner at the Holborn Restaurant. 
London. 


Institution of Electrical Engineers: Newcastle Local Section. 
8 p.m. General Meeting at the Armstrong College, New- 
castle-on-Tyne. Paper to be read :— Electric Fower 
in Docks," by C. E. Taylor. 
Inverpool Chamber of Commerce. 
8 p.m. Address on Wireless Telegraphy by Signor б. 
Marconi. 
TUESDAY, FEBRUARY 25тн. 


Institution of Electrical Engineers: Manchester. Student: 
| Section. 

1.50 p.m. Meeting at the Municipal School of Technology. 
Whitworth Street. There will be a discussion in cou- 
junction with the Manchester and District Junior Gas 
Association upon ''Gas v. Electricity for Illuminating 
Purposes.” 

WEDNESDAY, FEBRUARY 26тн. 


Institution of Electrical Engineers: Students’ Section. 

7.50 p.m. Meeting at 92 Victoria Street, Westminster. 
Paper to be read :—‘‘Wattmeters and their Connec- 
tions,” by J. C. Connan. 


FRIDAY, FEBRUARY 28тн. 


Physical Society. 
5 p.m. Meeting at the Royal College of Science, Imperial 
Institute Road, South Kensington. Paper to be read :— 
‘“ Contact Potential Differences Determined by means 
of Null Solutions.” By S. W. J. Smith and H. Moss. 
SATURDAY, FEBRUARY 29тн. 
Institution of Electrical Engineers: Student? Section. 


10 a.m. Visit to the Brimsdown power station of the 
North Metropolitan Electric Power Co. 


Destruction by Fire of the Eiffel Tower Wireless Telegraph 
Station.—On Tuesday afternoon the shed containing the wireless 
telegraph apparatus at the foot of the Eiffel Tower was de- 
stroved by fire. It is stated that the outbreak was due to a 
short circuit which occurred during some experiments thai 
were in progress. The tower itself and the aerial are uninjured. 
but as the apparatus has been destroyed, communication with 
Casa Blanca will be interrupted for some time. The building 
was а temporary one, and a decision had already been arrived 
at to replace it by a permanent underground station at the base 
of the tower. 
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REVIEWS OF BOOKS 


Steam and Exhaust Pipes. 
91 in. x12 in. 39 illustrations. 
Electrical Times.) 15. Od. 

MODERN power-stations, although of good design and 
construction as regards their boilers and engines, are 
frequently defective as to the steam distribution, and 
the author of this book brings before his readers some 
typical examples of what he considers should be the 
true methods to be adopted when arranging the steam- 
pipe system of generating stations. In the preliminary 
chapters, the drainage of the steam range is fully con- 
sidered, and the best methods of ensuring freedom from 
water in both the steam piping and engine cylinders. 
Superheated steam has a most important bearing on 
the drainage requirements of a steam range, as with 
a dry superheated steam there is not so much danger 
of getting water in the pipework, but still efficient 
means must be taken to provide for what water there 
does happen to be, and this is obtained by the placing 
of steam traps in front of every stop-valve on the 
range, and also the provision of separators at con- 
venient intervals. Steam piping subjected to great 
temperatures will elongate so much as à in. in 10 ft., 
and due provision for this must be made in the range 
by means of expansion stuffing boxes in some cases, or 
by the more modern practice of placing bends at some 
suitable position. When vibration occurs in a pipe 
range, it тау be due to instability of the engine and 
evlinders, or to the pulsating flow of the steam causing 
a surging action to take place; so sharp bends should 
һе avoided, and the steam-pipes arranged so as to get 
as straight a flow as possible. 

With the general arrangement of the pipework, the 
author deals very fully. He does not approve of the 
practice of double and ring steam mains, and advocates 
that when the boiler-house runs parallel to the engine- 
room, the steam range ean act as an equaliser, and its 
dimensions be kept down; but the steam range must 
he 15 to 20 per cent. larger in diameter than the maxi- 
mum engine or boiler branch. ‘‘ Minor ’’ details of 
desiyn—the subject of lagging, radiation losses, scale 
in the pipes, isolating valves, and general arrangement 
of drains and blow-down pipes, and the feed-water 
service—are dealt with, but some of these details are 
so important that it would have been better if more 
emphasis had been given to them. The general ar- 
rangements advocated in the book are extremely well 
advised. and, if adopted by station engineers, there 
should be far fewer blown-out joints and = accidents 
than at present. The writer has given prominence to 
features which are frequently overlooked in everyday 
work, and are not usually referred to in text-books. 
In practical work. arrangements are generally a matter 
of compromise. and the best method is that which con- 
tains the fewest imperfections, but certain vital points 
admit of only one treatment, and the author endeavours 
to point these out. The low price of the book is in its 


favour. ; 
———Á 


The New Matriculation Light. By Hh. W. Stewart. 
982 pp. 7 in. by 5 in. (London: W. B. Clive.) 
2s. 6d. 

Tars is a very good introductory text-book of light. 
It contains the ordinary matter found in all the 
elementary text-books on the same subject-—mirrors, 
prisms, lenses. simple optical instruments, photometry, 
and dispersion—but the matter is not treated in quite 
the ordinary way. In fact, an attempt is made to 
blend practical work with the theoretical, and to this 
end simple experiments illustrative of the text are sug- 
gested to the student and fully described. These ex- 
periments require nothing more than spectacle lenses. 


By К. McGregor. 
(London : 


. 22 pp. 
The 


bits of looking-glass, and pins, aud if the home student 
will only do them, us well as read about them, they 
will make preparation for the matriculation examina- 
tion rather less of a cram than it usually is. Quite 
apart from examination preparation, the clear diagrams 
of the rays through optical instruments, and the pages 
on colour and dispersion, will be helpful to those re- 
quiring for any purpose just a little knowledge of light. 
— — — cS »—————— 


The Metric and British Systems of Weights, Measures, 


and Coinage. Dy Dr. F. Mollwo Perkin. 83 pp. 
5% in. by 8} in. 17 illustrations. (London: 
Whittaker and Co.) 1s. 6d. 


As Dr. Perkin says in his preface, this exposition 
of the metric system is the outcome of experience in 
teaching the use of that system of units, and is in- 
tended to be placed in the hands of students of chem- 
istry, physics, engineering, or general elementary 
science. Whatever be our views upon the practica- 
bility of an immediate adoption of the metre and the 
gramme in this country, to the exclusion of existing 
cumbrous methods, it is undeniably essential that every 
student should acquire а good working knowledge of 
the system. It would probably be much easier to 
teach children to think in metric units before they 
had acquired a familiarity with British measures, but 
as things are there is ample demand for a book such 
as this before us, intended to introduce the conception 
of these units at a later stage. The treatment of the 
subject is clear, and, in addition to tables, some curves. 
(or rather straight lines) for conversion of British and 
metrie quantities are given which should prove of use. 
The book, however, contains more than this, ав 
chapters are also included on methods of finding specifie 
gravities, which, in addition to familiarising the student 
with some of the more elementary methods of making 
measurements of the quantities he has been dealing 
with, presents excellent examples to enable him to. 
realise the relations of the different kinds of units. 
Although not, strictly speaking. coming under the head 
of the metric eystem, information is also given as to 
the relation of the three thermometric scales in common 
use, and the conversion of English money into foreign 
decimal currencies, and here again useful diagrams are 
given. An excellent series of tables involving even 
the most out-of-way units is contained in an appendix. 
We note here that ‘‘ knot '' is used as synonymous with 
the nautical mile, although we believe this word, 
strictly speaking. signifies the unit of speed for ships, 
and the spelling ‘‘naut’’ should be employed as an 
abbreviation indicating the unit of distaree. The 
units adopted by the United States Bureau of 
Standards are also given with their metric equiva- 
lents. We do not often see these equivalents 
in handbooks, and such literature among the usual con- 
version tables, and we do not think it is very generally 
realised that the British and American units are slightly 
different. "The equivalent of tlie. two kinds of inches, 
for example, are respectively 25:30054118 mm. and 
25:4001 mm. The different thermal units are also ex- 
plained, but. naturally, electrical quantities do not 
come within the scope of the work. 

Е 


Notes оп the Use of Electricity for the Garrison 


Artillery. Ву Col. J. К. J. Jocelyn. 227 pp. 
74 in x 43 in. 100 illustrations. (London: 
Wyman & Sons). 18. 6d. 


Tuts book is designed for the use of regimental 
officers and non-commissioned officers whose duties 
тау bring them in contact with electrical appliances. 
It commences with several sections on elementary prin- 
ciples. which are then followed Бу practical informa- 
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tion as to the general uses to which electricity is 
adapted to the artillery ‚ descriptions of the gun-plug, 
firing-key, and the W ebb charge and discharge key, 
which are all used in connection with guns fired by 
electricity. The different kinds of batteries, electric 
tubes, and firing gear, searchlight and incandescent 
lights, and telephone receivers are also dealt with. 
The book is well written, and comprises a deal of 


matter which should be useful for the purposes for 


which it is intended. 
— — —üre——— ——— 


Electric Light and Power. Ву Е. Е. Brooks and W. H. N. James. 
372 pp. 74 ins. by 4j ins. 230 illustrations and 17 plates. 
(London: Methuen & Co.) 4s. 6d. 


Tris book is primarily intended for students of electrical 
engineering. The commencing chapters deal with magnetic lines 
of force, and the student is shown in a simple manner the effect 
of magnetism and its relation to electric currents. А number 
of experiments are described, and illusirations are given to enable 
the student to obtain a clear impression of what may be called 
the first steps in theoretical electrical knowledge. Following the 
subject of magnetism, the authors deal with the clectric circuit, 
and show how different. electrical measuring instruments act 
under the influence of the current, and define the different terms 
used in electrical science. In Chapter 4 the subject of resist- 
ance is considered, and its measurement and effect are dis- 
cussed. The subject of Chapter 6 is induction coils and trans- 
formers, and their general construction and action are clearly 
defined. The authors then proceed to deal with continuous сиг- 
rent generators. They do not in this chapter introduce 
the unnecessary difficulties which characterise the terminology of 
many writers. but keep prominent the two distinct ideas of 
magnetisng force and magnetic field. These chapters show the 
action of the brushes and their relative positions on the com- 
mutator, in relation to the load and voltage of the machine. The 
subject of lighting cireuits, with all their different methods of 
connection and requirements, is fully dealt with, together with 
the construction of different kinds of incandescent and arc lamps. 
Chapter 11 deals with the construction of different kinds. of 
measuring instruments and methods of testing circuits, whilst 
the concluding chapters consider primary cells and accumula- 
tcrs, including the construction of their electrodes, method of 
charging, ¿nd general instructions for their testing and main- 
tenance. This vork is founded on the actual experiences of the 
authors, gained by some vears of technical instruction, and clearly 
expresses in à Manner which is easily grasped the more simple 
facts connected with electrical phenomena and their applications. 


—— oo . 


Electric Wiring and Fitting for Plumbers and Gastitters. By 
Svdney F. Walker. 157 pp. 74 in. by 53 in. 94 illus- 
trations. (London: Scott, Greenwood & Son.) ох. 


IN the unlikely event of our employing a plumber or gasfitter 
for electric wiring and fitting, we should give the preference to 
one who had not read Mr. Walker's book. 

L—— 4 59———— 


The B.I. Hand-book. 568 pp. 71 in. by 42 in. (Prescot: 
British Insulated and Helsby Cables, Ltd.) 7s. 6d. 


1х this new publication a great deal of general information 
is included which is likely to be of use to the electrical 
engineer, as well as а description Н, the principal manufactures 
of British Insulated. and Helsby Cables, Ltd. Much of. the 
general information is, of course, already public property. and 
is simply repeated in a convenient form, but а quantity of 
hitherto unpublished matter of a technical nature is also given. 
About 100 pages are devoted to particulars and specifications 
of cables and wires ot all sorts, and here the details are much 
fuller than in the average cable manufacturer's catalogue. A 
number of forms of feeder pillar fuse- boxes, &c., are illustrated 
and described, including the “Prescot” pillar (described in ELEC- 
TRICAL ENGINFERING, Vol. L, p. 519). Succeeding sections deal 
with tramway poies and overhead material, noiseless paper 
pinions, electric welders (see ELECTRICAL ENGINEERING, Vol. L.. 
p. (9). annealing furnaces, and hydraulic pumps. Particulars 
are also given of the Mordey-Fricker electrolytic prepayment 
meter, of which the (company are the manufacturers, a 
considerable number of patterns of insulators for overhead 
lines are Illustrated. Details are also given of all kinds of 
material and tools for overhead line construction. Other arti- 
cles dealt with are mine exploders, golf balls. and telephone 
and telegraph apparatus. The second “portion of the book com- 
menees with data required tor the calculation of transmission 
systems, including well-arranged tables, formule. and graphic 
methods for ascertaining tosses. A very full description is given 
of the Merz-Price patent. protective gear. and the tables of 
the Encineering. Standards Committee tor insulation of cables 


are reproduced, together with very complete tabies of copper 
conductor and wire gauges. A good deal of information re- 
garding overhead lines and poles is given which is not found 
in the ordinary pocket-book. А few pages are devoted to 
suggestions on the best method of arranging apparatus and 
wiring a telephone exchange, and a digest of the new Patent 
Act (reprinted from ELECrRICAL. ENGINEERING, September 19th, 
1997), is given. The Institution wiring rules are also reprinted, 
and all the Board of Trade and Home Оћсе Regulations aftect- 
ing electrical engineering are given. A good deal is included 
that is not in the ordinary pocket-book, while much of the 
useless matter which is inserted into most pocket-books from a 
mistaken idea of completeness has been wisely omitted. The 
printing and binding are excellent, and a wellarranzed index 
enhances the utility of the publication. 


— l 


English Prices with French Equivalents. Ву Н. P. M: Cartney. 
95 pp. 4 ins. by 5 ins. (London: E. & F. N. Spon.) 15. 


Tuis pocket-book consists entirely of a series of tables giving 
the equivalents in frances per 100 kilos of prices per Jb. in 
English money. Тһе rates per lb. advance by sixteenths oi a 
penny up to one shilling, by farthirgs up to five shillings, һу 
halfpennies up to ten shillings, and by pence up to one pound. 
Another column gives corresponding rates in £ s. d. per ton, and 
the equivalents in francs (gold) per 100 kilos are given in separate 
columns for seven different rates of exchange, varying trom 2 
to 25°30 francs per £. The tables should be of use to those pre- 
paring quotations for export. 


Water Power Schemes in Japan.— According to the Electrical 
World, the first 60,000-volt hydro-electric plant in Japan has 
just been put into service, after having passed the rigid 
Inspection which is required by the Japanese Government of 
all electrical installations. Power is obtained by impounding 
the Ugigawa, a narrow and swift but deep river, such as is 
often found in the mountainous portions of Japan. The normal 
rating of the main station, which is 18,000 kw., is furnished by 
six 3.000-kw., 50-cvcle, 6,600-volt water-wheel-driven alternators. 
The де nerator voltage is stepped up to the line E. M.F. of 60.000 
volts through three banks of three single-phase, water-cooled, 
2.000-kw. transformers, at which potential energy is trans- 
mitted 25 miles to the Waseda sub-station just outside the 
city of Tokio. In this main sub-station water-cooled, 1.800-kw. 
transformers decrease the I M.F. to 11.000 volts, at which 
potential energy is transmitted underground through lead- 
armoured cables to 11 distributing sub-stations situated in 
various parts of the сиу. In each of these smaller sub-stations 
oil-ecooled transformers of 250.kw. rating reduce the Е. М.Е. 
to 2.000 volts, the line potential of the city circuits. 


The Physical Societv.- A dinner of the society was held on 
Tuesday last, the Llith inst., at the Hotel Cecil, London, when 
the chair was taken by the President, Prof. J. Perry. F.R.S. 
Those present. included Sir David Gill, Sir William Ramsay. 
Sir William White, Niv J. Denison Pender, Rear-\dmiral хт 
Н. В. Jackson. Sir Arthur W. Rucker, Sir Joseph Swan, Col. 
К. E. Crompton, Prof. W. G. Adams. Mr. Shelford Bidwell. 
Dr. C. Chree, Mr. W. Duddell, Prof. Carey Foster. Dr. R T. 
Glazebrook, Prof. Reinold, Mr. J. Swinburne, Prof. N. P. 
Thompson. and Dr. W. Watson. Niv Arthur Rücker, in pro- 
osinj the toast of "Our Guests,” remarked that it was, per- 
ig a little difficult to understand why all the guests that 
evening were not already Fellows of the Society, Sir David 
Gill. in responding, referred to the foremost position hitherto 
oceupled by Great Lritain in the world of physics, as shown 
by the honoured names of Faraday, Maxwell Kelvin, and 
others, whose traditions were now being handed down by such 
men as Lord Ravleigh and Prof. J. J. Thomson. Nir William 
Ramsay, in responding to the same toast, dwelt on the relations 
of physics and chemistry. In response to the President. Prot. 
E. В. Rosa. of the National Bureau of Standards, Washington. 
expressed his pleasure at being present. He had been interested 
in visiting the National Physic al Laboratory. At the National 
Bureau of Standards they were making satisfactory headway, 
and he hoped that the laboratory would shortly be equal to any 
national ee in the world. Nir William White, im pre 
posing the toast of "The Physical Society.” congratulated the 
Society on accomplishing so much in а comparatively short life. 
Physics was the basis of many of our societies, but however 
comprehensive a society might be, new societies sprang up from 
time to time, and individually we had to be content. with a small 
corner of knowledge. In responding, the President dwelt on 
the importance of research. At the present. dav there were 
many science teachers and many compilers of books who did 
no research, They were well up in the letter of science, but not 
in the spirit thereof, with the result that their meetings lacked 
a most essential quality which could be gained only by actual 
research, Dr. Chree, the President elect; also responded to this 
toast, and in conclusion, the President. proposed the health of 
the honorary secretaries, to which Mr. W. R. Cooper and Prof. 
W. Cassie responded. 
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SCENE-SHIFTING 


NEW electrically-driven equipment has recently 

been installed at Wyndhain's Theatre in connee- 
tion with. the scene-shifting arrangements for raising 
and lowering cloths, sky borders, curtains, ќе. The 
device is an extremely simple one, and it is surprising 
that the idea was not worked out years ago. For the 
benefit of the uninitiated it may be explained that, 
with the exception of wings and heavy pieces of 
scenery, all scenes are '' set °’ and `` struck ©" from the 
“dies.” The flies consist cf two galleries running 
from the tront to the back of the stage about on a 
level with the top of the proscenium, and it is possible 
to cross the stage at this giddy height by means ci a 
narrow gangway. Men ure prevented from falling off 
the tlies on to the stage by means of a very substantial 
wooden railing, to which are attached the ropes for 
dealing with the cloths, ќе. These ropes pass over 
pulleys secured to the gridiron, which, as its name ini- 
plies, is a cross hatching of beams situated at a dis- 
tance from the flies rather greater than the flies are 
above the stage. Hence the cloths are simply drawn 
straight up well out of sight of the audience. The 
drawing-up process, however, is not quite such a simple 
matter as would appear at first sight. Even on a small 
stage it requires at least three men to raise a cloth, 
and others have to preserve a sharp look-out to prevent 
the canvas catching on some projections and thus get- 
ting torn. Mcreover, owing to the size of ropes which 
must be emploved, there is not room for all the scenes 
to be set from one side, and it therefore becomes neces- 
sary to employ two gangs of men. Wire ropes cannot 
be employed for hand labour for obvious reasons. Now, 
it is a serious fact which has to be faced by the 
manager of a theatre that. so far as stage-hands are 
concerned, the load factor is an extreniely poor one. 
Actually, in an ordinary three-act play, the stage-hand 
does not have a good halt-hour's work to do, aud, as a 
rule. he is paid half-a-crown for doing it. It is the 
aim of the new machine to remedy this state of affairs, 
and appearances are greatly in favour of its success. 
In the first place, the old hempen ropes will disappear 
and give place to wire. This, in itself, is an enormous 
advantage from the fire-risk point of view. Secondly, 
i& will be possible to dispense with the services of at 
least ten stage-hands in the case of a small theatre like 
Wvndham's, while this number would be more than 
trebled at. say, Drury Lane. Further, it expedites the 
work. 

One of the greatest difficulties in the employment of 
machinery on the stage is that of noise. In the present 
instance, this difficulty is overcome to such an extent 
as to make it negligible. Apart from the fact that the 
machine is practicallv noiseless, it is seldom employed 
except when the curtain is down. and, therefore, when 
the orchestra is playing and the audience talking. 
Even in the empty theatre the noise is almost inaudible 
from the front. 

The machine itself is situated in the flies on the 
prompt side. and occupies nearly the entire length. 
Only a few inches from the flcor of the gallery. and sup- 


* 


ported by iron brackets, is a shaft, 25 feet in length and 


ld inches in diameter, with a kev-way cut from end to 
end. This shaft is rope-driven by a Siemens 4 h.p. 
electric motor. and carries a number of split bevel gear 
wheels placed at suitable intervals. Above it and 
parallel with it is a counter-shaft of the same length 
and diameter, which can be driven from the main shaft 
when required through what is termed a ‘‘ unit." Driv- 
ing a friction clutch is а raw-hide bevel gear wheel. 
which engages with а split bevel on the main shaft. 
The other member of the clutch is fixed to a worm, and 
is also provided with a spring brake attachment. nor- 
mally on when the clutch is not engaged. А further 
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raw-hide gearing transmits the power to a sprocket, 
from which the counter-shaft is driven by a chain. Any ` 
nuniber of winding drums can be keyed to this counter- 
shaft where required. 

It is only when it is necessary to raise or lower 
two or more pieces of scenery at the same time that 
the counter-shaft-is employed. When this is so, the 
drums are set, and the wire ropes are measured otf 
to the correct. length. once and for all. It is then 
simply a matter of raising or lowering, and it will 
be observed that the relative positions of the pieces 
are invariable, which is far from being the case with 
manual labour. For single pieces of scenery а 
variety of the '' unit ” is adopted, the only difference 
being that instead of a chain wheel there is a winding 
drun, the driving being done, as before, directly from 
the main shaft. Each unit is previded with a lever 
which enables the operator to throw it into connection 
with the main shaft, and therefore wind up; or to dis- 
engage it and allow the piece of scenery to drop by its 
own weight: or, finally, to disengage it and hold it in 
position by the spring brake. This last-named is the 
normal condition of affairs. Thus it will be seen that 
while the machine is running scenery can be raised, 
lowered. or kept stationary, each winding drum being 
independent of all the others and of the counter-shatt. 
There is, of course, no reason why several counter-shafts 
should not be employed for use in different scenes. 
although only one has been installed at Wyndham s. 
Each unit is also provided with an autcmatie trip 
device to prevent over-winding. The motor is con- 
trolled by a Siemens iron-clad autoinatie starter, while 
an emergency switch is provided in close proximity 
to each unit, by which the motor may be stepped at 
апу time. These emergeney switches act upon the 
no-voltage release of the starter. 

With these arrangements it is quite possible for а 
person standing in the prompt corner to set a scene in 
a few seconds without the slightest assistance from 
anyone in the flies. As a matter of fact, however, it 
has been decided to have the controller апа levers in 
charge of а man in the flies. 

In conelusion, we have to thank the management of 
Wyndham’s Theatre for enabling our representative to 
inspect the machine, and Mr. H. Hipwell, chief 
engineer to Mr. Frank Curzon. for explaining many of 
the details. Mr. E. Lytton is the inventor of the 
apparatus. 


Death from Accidental Shock.—An inquest was held at Man- 
chester last Thursday on the death of an apprentice named 
F. T. Sherring, which occurred at the Westinghouse Works. 
Trafford Park, on Tuesday of last week. It appears that the 
deceased was at work in the insulation testing-room at a table 
a few yards away from the testing apparatus. He was seen 
to get up from his chair and stand watching the apparatus, when 
a sudden flash was noticed, and he fell over the barrier with 
which the high-tension apparatus is surrounded. 16 is thought 
that he must have brought his hand in close proximity with a 
wire forming part of the 25.000-volt circuit. А verdict of 
accidental death was returned, the jurv adding that there ought 
to be some safeguard, either in the way of barriers or insulat- 
ing materials, to prevent a recurrence of the accident. 

Cadiz-Canaries Cable.—A British consular report states that 
the question of duplicating the existing Cadiz-Canaries cable 
has been receiving the attention. of the Spanish Government. 
The existing cable, besides being a single line, is in an un- 
satisfactory condition, and is liable to constant breakdowns, 
when recourse has to be had to the somewhat circuitous Brest- 
Dakar route. Repairs were carried out in 1905 at a cost of 
£7,000, and it is thought that the cable cannot last more than 
a few years longer. А cable is now being laid between Palma, 
Majorca, and Barcelona. The question was recently raised in 
Congress of laving a cable between Cartagena and Oran, but 
it was pointed out that there already exists a coble from 
Almeria to Melilla and Chafarinas. now out of revaiv, which 
it would be more practical to extend to Nemours, thus putting 
Spain in communication with Algeria. 
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WIRING BUSINESS IN CONJUNCTION WITH THE CENTRAL STATION 


T the present time, in spite of a good deal of 

controversy on the question, a large number of 
smaller central stations in this country are undertaking 
wiriug work in conjunction with their eleetricity supply 
business. It is not proposed to discuss here whether 
this policy is wise or otherwise, but to point out that, if 
it is done, it is a branch of business which requires 
careful organisation and watching, and that the develop- 
ment of a system of dealing with consumers is essential 
and must be adhered to rigidly. 

The work divides up into four main classes, con- 
sisting of new wiring work, repairs to existing wiring, 
wiring extensions to old work, and attention to con- 
sumers' eomplaints. Such a business, as will be here 
deseribed when worked in conjunction with a central 
station, requires a wiring stores with а small but well- 
equipped show-room attached. This should be under 
the charge of a competent stores clerk, whose duties 
should consist of issuing stores to wiremen, keeping 
careful eosts of the material issued to each job, attend- 
ing to sales for cash over the counter, invoicing cash 
sales, taking in all consumers’ reports and giving 


general information regarding wiring work to in- 
quirers. The keeping of all other books, such 
as purchase ledgers, the invoicing of wiring 


installations, pricing, checking, stock books, &c., 
should be in the hands of the chief clerk of the station, 
in conjunction with the manager. 

It is now necessary to discuss under the above- 
mentioned headings the organisation and running of 
this type of wiring business. 

New Wiring Work.—As soon as a request comes in 
for an estimate, the leading wireman visits the house, 
takes particulars, including a rough sketch plan of 
the house, and makes out а list showing the rooms, 
the number of points, whether they are for pendants, 
brackets. or plugs, the number of switches required, 
&e. This leading wireman, by the bye. is not a walk- 
ing wiring foreman, as such a man is a useless expense. 
From the partieulars so obtained, a tender is made out 
in the usual way, and three typewritten copies of the 
list of fittings are prepared. One of these is sent with 
the tender. another is kept in the office for reference, 
and the third is given te the wireman who does the 
job. When the installation is complete, the wireman 
returns his copy of the list to the office. and marks on 
it anv extra work or deviation of any kind from his 
original instructions, so that there can be no mistake 
when invoicing the job, as the invoice clerk can com- 
pare his copy with that of the wireman. This system 
of lists should be carried out even for adding or alter- 
ing one single point. It entails very little work, and 
is an absolute check on the job being correctly in- 
voiced. Moreover, it prevents any dispute arising with 
the consumer, because he also has his list of the work, 
the tender for which he has accepted. 

Wiring Repairs.—Even in a small electricity supply 
system with only about 1.000 consumers connected, 
it is surprising what a quantity of detail is entailed 
by the branch of wiring business coming under the 
repairs heading. Where, however, free wiring work is 
done, an additional complication is the allocation of 
charges. The most simple system for this branch of 
the work is to have a counterfoil book with the counter- 
foil in exact duplicate. The storekeeper writes down 
the name and number of the job and the work to be 
done. then tears this out with the remaining two-thirds 
of the sheet left blank for particulars, which the wire- 
man will fill in. The duplicated slip is, of course. 
retained in his book. The wireman. on completion of 
the job. fills in fully what he has done, and exactly 
what was the nature of the job. These sheets are 
then sent to the manager every даз ard he marks 


upon them an indication as to whether the job is а 
contract one or free wiring, and whether it is to be 
charged to the consumer or not. The slips are then 
handed into the оћсе, and from them the invoices 
are made up, and the proper allocation of the job in 
the books is ensured. The chief use of these books 
is that an exact and correct report of the Job is kept, 
so that the invoice clerk can make up the invoices, 
giving a correct and full detail of the job. He has not 
to refer to Ше storekeeper or any wireman to find out 
what has been done, and every job is properly allocated 
by the manager. 

Extensions to Existing Installations.—The routine 
for this section is exactly the same as for new work, 
with the exception that, in the case of an extension 
to a free wiring job, the manager should inspect the 
premises himself, and decide whether it is advisable 
to чо to any further capital expenditure in that par- 
ticular ease. 

Consumers’ Reports.—It will, perhaps, be astonish- 
ing to those central station men who have never had 
to run a wiring business in conjunction with their legi- 
timate central,station work to find how serious a matter 
these consumers’ reports are. and how much attention 
they require. Out of 900 odd consumers, the average 
daily number that call with trivial complaints, or else 
in order to buy a few lamps, or otherwise to ask why 
the lighting in the cellar jumped at two minutes past 
eleven last Sunday, or for other equally foolish re- 
marks, is, in the experience of the writer, 14. Taking 
310 days in the wear, this totals up to 3,400 petty 
matters occurring in one year, which require some 
small attention. The writer has found that the sim- 
plest way of dealing with the matter, and one that 
works admirably, is to keep a book, on the left-hand 
page of which is entered the consumers' name and ad- 
dress, to which is added his wish, or report. or griev- 
ance, or whatever it тау be. As soon as this has 
been attended to. the storekeeper, who keeps this 
book, enters on the opposite page exactly what has 
been done. Tf a fuse has been blown. he enters it 
as having been repaired by so-and-so. If a meter is 
wrong, he enters it as reported to the meter depart- 
ment. If there is a bad light. he enters it as reported 
to the manager, and so on. It is found that this book 
entirely obviates any chance of small orders Бес 
overlooked. or of small repairs which cannot be effected 
at once being left undone or forgotten. In order to 
make this book completely effective, it must be left 
with the engineer-in-charge on the evening watch after 
the stores are closed for the night, and he should enter 
all reports or telephone messages relating to wiring 
that he receives during the evening. so that they are 
sure of proper attention next day by the wiring depart- 
ment, | 

A wiring business, although perhaps one of the most 
complicated and troublesome departments of electricity 
supply work, can, if run on something like the system 
outlined above, be worked quite easily and efficiently. 
and—most important point of all—satisfaction to the 
consumer with regard to his electricity supply сап, to 
a large extent, be obtained by this means. 


— 


Overhead Telegraph Wires in Loudon.--On Wednesday. the 
12th inst., in the King’s Bench Division of the High Court. 
Mr. Justice А. T. Lawrence, the Hon. A. C. Gathorne- Hardy. 
and Sir James Woodhouse, sitting as the Railway and Canai 
Commission, delivered judement in the case of the Postmaster: 
General r. The Metropolitan. Borough ef Woolwich. (se? 
ELECTRICAL Ex sINEERING, February 6th, 1908, pave 187.) The 
Conunission unanimously decided both points raised in favour of 
the Postmaster-General, namely. that the wires should be 
attached to wooden poles and overhead in such parts of the 
borough as he desired. 
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COMBINED ELECTRICITY WORKS AND DESTRUCTOR 


STATION 


AT GREENOCK 


HE new combined electricity works and dust de- 
structor at Greenock, the formal opening of which 
was notified in our last issue, shows a marked im- 
provement over previous works of this class. A new 
method of charging the furnaces, introduced by the 


Fic. 1.—ToP OF THE 


Horsfall Destructor Co., Ltd., of Leeds, is made use 
of, by which all handling of the refuse at the works is 
rendered unnecessary, and the only extra manual work 
above that which is required in an ordinary electric 
power station is the *' clinkering ’’—that is to say, the 
raking out from the furnaces of the solid products of 
combustion. An automatic method of performing this 
latter process has still to be devised. 

On arrival at the works, the cart conveying the 
refuse passes on to a weighbridge, and thence is taken 
а few yards further to the tipping pit, which is at the 
same level as the boiler-house floor, and not above the 
furnaces, so that there is no long incline for the carts 
to be drawn up, as in some other destructor stations. 
At the tipping pit, the cart is emptied through a 
hopper, specially designed to prevent spilling, into a 
wooden tub, which is just sufficiently large to contain 
a cartful of refuse. One of these tubs is seen suspended 
from the travelling crane in Fig. 1, which is a view 
of the top cf the destructor furnaces. А stock of these 
tubs is provided, and although in ordinary working it 
is probable that each will be emptied into the de- 
structor furnace as soon as it is filled, they сап be 
used to store the refuse so that their contents can 
be charged into the furnace as fuel is required. For 
storage purposes, the platform along the top of the 
furnaces, seen in Fig. 1, affords sufficient space for 
storing eighty tubs of refuse. "The tub is a strongly- 
built square wooden box, open.at the top, and with 
hinged lids at the bottom. Normally, these lids are 


| 
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held closed by the rods and hooks, from which the 
tub is suspended. 

The tipping pit has accommodation for four tubs, 
and there are two filling hoppers arranged to move on 
rails across the pit, so that the hopper is slid away 
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from the tub as soon as the latter has been filled. 
The tub is then lifted by the crane to the platform 
above the furnaces. The top of each furnace is nor- 
mally closed by a charging door with a water-sealed 
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Fic. 2.—SKETCH SHOWING DESTRUCTOR IN CROSS-SECTION. 


seat. As soon as the crane deposits the tub on the 
movable eradle-hopper above this, the weight of the 
tub eauses this hopper to descend, and, in doing so, it 
actuates a system of levers and balance-weights, which 
cause the charging door to be lifted from its water- 
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sealed seat, and pushed {с one side, allowing the lower 
edge of the hopper to descend a very short distance 
through the charging hole of the furnace. As soon 
as this has taken place, the hinged lids at the bottom 
of the tub are automatically opened, and the refuse 
falls into the furnace. We were able to inspect a 
charge when we visited Greenock last week to see 
the new works, and were astonished at the ease, 

idity, and, above all, the cleanliness of the opera- 
tion. The charging door of the furnace is only open 
for a few seconds, and the haze of dust usually asso- 
ciated with the conveyance cf refuse into a destructor 
furnace was absent. The speed cf charging has also 
a decided advantage from an economie point of view, as 
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way the clinkering tloor, where, of necessity, the atmo- 
sphere is laden with a certain amount of fine dust when 
clinkering is in progress, is at some considerable dis- 
tance from the engine-rocm, so that no trouble should 
be experienced from this. There are six destructor 
cells, and the gases from them escape by the upper 
portion of the furnace arch into the combustion 
chamber at the back of the furnace, which communi- 
cates with the boilers. Оп their way to the boilers, 
the gases pass through a dust-catcher. Three bcilers 
are fired by the destruetor gases, one to each pair of 
destructor cells. In addition to these three boilers, 
independent coal-fired boilers are provided, for. as the 
load оп the station increases, and the works are ex- 
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Fic. 3.—PraN or THE New GREENOCK COMBINED DESTRUCTOR AND ELECTRICITY WORKS. 


the inrush of cold air and consequent reduction of 
furnace temperature is reduced to a minimum. Fig. 2 
is a sketch showing the destructor furnace in cross 
section, an idea of the shape of the charging hcpper 
or cradle, and the small dimensions of the actual hole 
through which the refuse is charged into the furnace 
is given in Fig. 1, and these two illustrations will help 
to make the above description clear. The crane used 
for charging was supplied by Messrs. Broadbent & 
Sons, cf Huddersfield. 

Figs. 3 and 4 show the general arrangement of the 
works in plan and section. It is seen that the buildl- 
ing is. constructed in four bays. The first of these con- 
tains the destructor furnaces and clinkering floor, the 
second and third the destructor boilers and coal-fired 
boilers respectively, arranged with their fronts facing 
one another, and the fourth the engine-room. In this 


tended, the power furnished by the destructor will be 


only a small proportion of the total output. 

A good view of the clinkering floor is shown in Fig. 5. 
As is seen, there is a large door in front of each cell. 
but two small inspection doors are also provided, 
through which the firemen сап trim the furnace. The 
furnace grates slope from back to front to facilitate 
the breaking up and raking out of the clinker, which 
is often fairly hard. The grate bars are perforated 
with a number of small holes, and a blast of air at 
high: pressure is forced through them by means ot 
electrically-driven fans. These fans are driven by 
variable-speed totally-enclosed motors, made by the 
Phenix Dynamo Manufacturing Co., Ltd., of Brad- 
ford, and the positicn of the starting and regulating 
switches, as well as one of the motors and fans, 1% 
clearly seen in Fig. 5. The use of a high-pressure 
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blast instead of one at comparatively low pressure is 
an improvement on some of the older dust-destructors. 
steam Jets are also fitted to the furnaces, but are only 
intended as а standby in the event of the fan breaking 
down. A device is fitted by which the starting switch 
of the fan is released as soon as the furnace door is 
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All the flues are lined with firebrick, and in the fur- 
haces specially made fireclay blocks are emploved, set 


in fire-clay cement. The boilers are all ot the Babeoek 


& Wilcox marine type, rated at 200 lb. per sq. in. 
pressure, and they are fitted with superheaters to raise 
the temperature of the steam to 510° F. In the event 
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Fic. 4.—Cross SECTION or THE NEW GREENOCK ELECTRICITY Works. 


opened. The fans also serve to ventilate the clinkering 
oor, and clear the dust and fumes which are emitted 
when a furnace is being clinkered. This is done by 
carrving the fan inlets to the under side of the storage 
platform, and turning them inwards, so that the dust 
and fumes are drawn in by the fans, and delivered back 


to the furnaces. It is estimated that the time taken 
to cremate each cart-load of refuse will vary from one 
to one and a half hours. When the process is com- 
plete, the clinker is raked out into large buckets, sus- 
pended frem the cverhead railway seen in Fig. 5, and 
ix either depesited in heaps, or may be delivered directly 
to a clinker erushing and screening mill. 


Fic. 5.—THE 


of a sudden demand for steam, the destructor boilers 
сап be coal fired on auxiliary grates from the same 
stoking floor as the regular coal-fired boilers, but this 
would only be done in emergeney, as the ccal-fired 
boilers will be in regular use. The ccal-fired boilers 
(each capable cf evaporating 18,000 lb. of water per 


CLINKERING FLOOR. 


hour) are fitted with Messrs. Babcock & Wileox's most 
recent pattern of chain grate, which was deseribed in 
our columns on December 19th last in comnection with 
the new Derby electricity works. A bye-pass is pro- 


. vided frem the destructor combustion chamber to the 


main overhead flue, so that, if a destructor boiler has 
to be put out of commission, the gases can be led 
ə 
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directly to the flue. A Green's economiser with 129 
tubes in two sections, and with the usual bye-pass, is 
also provided. The chimney is 15 ft. in height, and 
10 ft. internal diameter. 

Messrs, R. Aitkenhead & Sons, of Greenock, were 
contractors for the buildings and exeavator work, 
Messrs. John M'Ewan & Co., of Greenock, supplied 
the steel work, and the carpenter work was done by 
Messrs. J. Miller & Co., also of Greenock. 

The general arrangement cf the steam pipes is seen 
in the plan and section (Figs. З and 4). Messrs. John 
Spencer & Co., of Wednesbury, supplied this part of 
the contract, as well as the feed piping. 
of destructor cells сап be worked independently, and 
is connected to one boiler, and the steam from all the 
destructor boilers is led into a single 10-in. main, which 
is carried to the main steam range against the engine 
room, as is clearly seen in the plan, Fig. 3. The 
feed-piping for the destructor boilers is connected by 
a branch pipe to the system supplying the coal-fired 
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boilers, in such a way that the former can either be 
fed through their own economiser or from the hot feed 
mains of the coal-fired boilers. Two electrically-driven 
Worthington feed-pumps and one Weir double-actinz 
steam pump have been put in; with the exception ct 
the latter, the auxiliaries in the station are all elec- 
trically driven. A storage tank of 12,000 gals. capacity 
is plac ‘ed over the pump-room, and a Wright combined 
water-softening and de-oiling plant is employed to 
treat the feed water. 

In the engine-room (Fig. 6) are two Belliss-Westing- 
house sets, one a 750-kw. machine, the other consisting 
of two 375-kw. generators in tandem, driven by one 
engine. The generators of this latter set supply current 
at 250 volts, while the 750-kw. machine generates at 
500 volts. The use of so large a steam balancer is due 
to the faet that one of the large shipyards which is 
supplied from the station has 250-volt motors through- 
out, and when it was changed over to the Burgh mains, 
it was stipulated that supply should be given at this 
pressure through an independent feeder, and, if re- 
quired, from a separate machine. At present, how- 
ever, the feeder, which is three-wire, is connected to 
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the general bus-bars. For the same reason, the spare 
plant takes the form of a large motor generator, con- 
sisting of a 750-kw., 500-volt, d.c. machine, coupled 
to two 375-kw., 250-volt, d.c. machines. The arma- 
ture of the 750-kw. dynamo is interchangeable with 
that of the 750-kw. steam set, and the 375-kw. arma- 
tures of the second steam set and the motor generator 
are also interchangeable; in fact, the armatures of 
the steam set have half-couplings at the ends of their 
shafts, whieh are boxed in, as seen in the illustration. 
The fields of the two 375-kw. machines of the motor 
generator are cross-connected, as are also the fields 
of the double steam set, and it is found that a 60-h.p. 
motcr can be switehed on to either side without any 
serious variation in voltage. When the next extension 
is necessary, it will, of course, be sufficient to add an 
engine to the motor-generator set. "There is also plenty 
of rcom on the site for several additicnal machines and 
boilers, and the building is at present closed by a 
temporary end. 
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New Greenock EÉLECTRICI1Y WORKS. 


The generators are 12-pole machines of the usual 
Westinghouse design. The Belliss engines are triple 
expansion; they govern on the throttle up to their full 
loads, and have automatic variable expansion for over- 
loads. A small Worthington pump is fitted on the 
engine, which pumps oil from the top of the crank 
chamber to a.cooling tank, where it is cooled by pipes 
connected to the cireulating water system, and re- 
turned to the crank chamber at a temperature reduced 
from 1309 F. to 95° F. The exhaust steam from both 
engines is taken through an oil separator to a Mirrlees- 
Watson surface condenser, in a condenser pit between 
the two sets. This condenser has motor-driven 
Edwards air-pumps, but no circulating pump is neces- 
sary. Water for condensing is obtained from the 
town's aqueducts, which bring water down from a lake 
on a hill above the town for use in several works. 

In addition to the sets already mentioned, two small 
rotary converters with static transformers have been 
put in to raise the pressure to 3,300 volts three-phase 
for supply to; а hospital about two and a quarter miles 
distant. These machines take current from the d.c. 
bus-bars, апі, of course, act as ‘‘ inverted ” rotaries. 
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The larger of the two sets is rated at 75 kw., and has 
a booster on the same shaft for voltage regulation. 
The smaller set is a 25-kw. machine. At the far end 
the current is converted to two-phase by transformers 
with the Scott connection, and the hospital is supplied 
by the two circuits so far as lighting is concerned, and 
two-phase for a hoist motor, &c. 

The main switchboard is of Westinghouse make. It 
is on a platform two feet above the engine-rcom floor. 
One of the noticeable features is the large number of 
Aron energy meters on its twelve panels, for metering 
the eurrent supplied to large power consumers through 
separate feeders, and another is that the bus-bars 
(which are in duplicate) are raised cn brackets at the 
back of the board on a level with the top. This makes 
the back connections easily accessible. The feeders 
are vuleanised bitumen cables, and come direct to the 
back of the board, but the machine cables are fireproof. 

The conditions at Greenock that rendered necessary 
the building of a new electricity works were the not 
unusual ones that the load had increased to such an 
extent that the capacity of the old works was fully 
taken up, and there was no space available for the 
addition of new plant. In addition to a lighting and 
tramway load, there is a large power load in “Greenock ; 
motors aggregating between 4,000 and 5,000 h. p. are 
connected to the mains. The old station has a plant 
capacity of about 2,000 kw., divided over eight sets. 
The new works will eventually be by far the larger of 


the two. At present it takes a great part cf the power 
load, much of which is supplied. to shipyard and other 
works in elose proximity, and assists during the light- 
ing peak. The largest consumer is Caird's shipbuilding 
yard, in which about 1,300 h.p. is installed, and to 
which current is supplied at a flat rate of 1d. per unit. 
The compressers and hydraulic pumps are driven by 
motors fitted with automatie starters, and lighting also 
represents a fair proportion of the total consumption in 
this yard. On a P. & О. liner that is now being built 
there, about 700 lamps are being used. 

The total energy output of the Greenock electricity 
works has risen from 158,000 units in 1809-1900 to just 
under 3,000,000 in 1907, about one-third of which is 
for traction. "Treasurer N. M. Brown is Convener of 
the Electricity Committee, and Councillor J. w. 
Bennett, Convener of the Destructor Committee. Mr. 
J. G. Hare, of the Electricity Department, was Archi- 
tect for the new buildings, and Messrs. Woodrow & 
Thomson, of Greenock, Measurers and Surve vors. The 
whole of the work in connection with the combined 
scheme was carried out to the specification of Mr. 
J. A. Robertson, Consulting and Resident Engineer 
to the Greenock Corporation, und we owe him our 
thanks for showing us the plant and providing us with 
drawings and other data. To Mr. Parker, his chief 
assistant, we are indebted for some excellent photo- 
graphs, a selection of which have been used to illus- 
trate this article. 


ELECTRIC POWER AT THE FIRST GARDEN CITY 


ESPITE the fact that the First Garden City 
Company had a gas supply in existence at Letch- 
worth, it was decided some eighteen months ago, in 
consequence of the demand for electric power, to build 
an electric generating station and lay distributing cables. 
The plant consists of two gas-driven dynamos, 
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A view cf the engine-room is given below. Опе of 


the leading features in the design of the engines is the 
construction of the bedplate, which is extended under- 
neath the cylinder to the extreme end of the working 
stroke of the piston, which is claimed to give more 
perfeet support to the piston than is possible when 
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INTERIOR OF THE POWER STATION. 


balancers, boosters, battery, &е., and has recently 
been completed. The dynamos at the generating 
station are belt driven by two horizontal gas engines, 
each rated at 100 b.h.p., and are supplie d with gas 
from two suction-gas plants, designed for working with 
anthracite fuel. There is also an arrangement of town 
gas connections, so that the engines may be worked 
either with town or producer gas, and the pipework 
has been arranged so that the engines can be supplied 
with producer zas from either of the two suction plants. 


the cylinder overhangs. The engines are provided with 
balanced eranks, and an automatic lubricating arrange- 
ment is fitted to the crank pin so that the engine may 
be able to run continuously. The engines, which are 
each provided with a geared barring arrangement so 
that one man is easily capable of turning the engine 
into a starting position, are started by means of 
compressed air contained in a mild steel receiver. 
A small town gas engine and single-acting com- 
pressor are provided to obtain the necessary store of 
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air under a pressure of about 150 to 180 lbs. per 
square inch. The air receiver is of large capacity, 
and has a sufficient store of air to start the engine 
several times in succession, The gas plants are ot 
special design, so as to enable continuous runs to be 
made. They are provided with a water-motor fan tor 
assistance in starting up, thus doing away with the 
necessity for having one attendant to operate the fan 
While the plant is being set to work. Each gas plant 
is provided with two coke scrubbers of large capacity. 
The dynamos, of Messrs. Johnson < Phillips-s standard 
design, are each of 65 kw. capacity at 200-520. volts, 
GO т.рла. The booster balancer set consists of tour 
machines coupled together. on one bedplate. The 
two-balancers mounted in. the. middle аге capable — 
when not driving the boosters —of dealing with an out- 
of-balance loud of 80 amps. The machines are cross 
compound wound. so that the E. M.F. on the over- 
loaded side is automatically increased by one volt for 
every 10 amps. out-of-balance. The battery charging 
boosters give 20 amps. at any voltage from 2-90. The 
three-wire switchboard consists of panels to control the 
two dvnamos, balancers, boosters, battery. two feeders, 
with the usual B.O.T. earth panel. The battery is 
of the D.P. type, and consists of 260 cells of the L 
{уре capable of giving a discharge of ЗӨ aniperes for 
10 hours, with a final voltage of 1°85 per cell. The 
cells are in glass boxes mounted on insulators and 
travs in the ordinary way. The plates are of the P.P. 
standard pattern, the positives being the heavy cast 
plant type with D.P. special formation, and are separ- 
ated by three rows of glass tubes held in position both 
at the top and bottom of the cells. The battery is 
erected on strong double-tier wood stands, coated with 
anti-sulphurie enamel, the stands being fitted together 
without any metal fastenings. The cables used in the 
generating station are М... insulated, the battery 
regulating cells cable connections having an additional 
lead covering to protect them. One feeder has up to 
the present been installed with distributors to the 
various factories. The cables are. triple concentrie 
paper-insulated and lead-eovered, laid in wooden 
troughing on earthenware bridge pieces and covered by 
tiles. Supply is given to the factories at either 480 
volts or 210 voits for power, and 240 volts for lighting. 
Service boxes of the usual type were supplied. and in 
each factory a cut-out, switch, supply meter and 
maximum demand indicator were fixed. The tenders 
for this installation were called for in December, 1906, 
to a specification drawn up by the consulting enginecrs, 
Messrs. O’Gorman and Cozens-Hardy, and, with the 
exception of the buildings, the whole contract was 
placed with Messrs. Johnson & Phillips (Limited), 
Charlton, Kent, who sublet the gas engines and suction 
plants to the Campbell Gas Engine Company, and the 
battery of accumulators to the D.P. Battery Company 
(Limited). 


THE MEASUREMENT OF WAVE-LENGTHS IN 
WIRELESS TELEGRAPHY 


By С. С. Monckton 


ITH the near approach of the international 

control of radio-telegraphy, the standardisation of 
wave-meters has become a matter of considerable im- 
portanee. — Standard international inductances and 
capacities are required, for, with these fixed. the true 
principal wave-length of a station ean easily be ascer- 
tained. 

That considerable accuraey is necessary may be 
judged from the fact that. with a fleet of ships, it may 
be found eonvenient to employ different sending-waves 
from each ship, and receive diplex from any two with 
waves differing only two per cent. in frequenev.. Tt 
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would appear probable that the existing standards are 
not widely different, as the writer recently measured 
the wave-lengths of several ships about 50 miles distant, 
and he was afterwards informed that his measurements 
were within half per cent. of those taken on the ships 
with standard inductances and capacities of another 
nation. 

The writer used an arrangement for measuring the 
wave-lengths of the receiving cireuits, which he does 
not think has previously been published. In the dia- 
gram, J is a single turn of inductance in the aerial cir- 
euit. and J is a coil of standard inductance, its distance 
from. J being capable of variation. K is а standard 
variable air condenser, D a detector, P a potentiometer 
arrangement, and T a telephene receiver. The two re- 


ceiving circuits are brought into tune by varying the 
inductance L and the capacity K. The coil I is then 
moved away from J till the sound in the telephone 
receiver is Just audible: it will then be found that, 
when the cireuits are in good tune with the sending 
station, if the capacity is altered in the slightest degree 
either way, the sound in the telephone receiver 1з lost. 

The wave-length ^ can then be calculated from the 
formula : 


a = 60,000 /CL, 


where € is the capacity of the condenser in miero- 
farads, and L the inductance of the moveable coil in 
millihenrys. 

This method of measuring wave-lengths may be em- 
ploved up to distances where signals can be received 
satisfactorily. In. the actual arrangement used, a 
standard inductance and air condenser supplied by the 
Lodge-Muirhead Wireless Telegraph Syndicate was 
used. Two forms of detector were employed, and both 
were found equally satisfactory, the lead peroxide de- 
tector of Brown made by the Cambridge Scientific 
Instrument Co., and a mierophonie earbon-steel 
detector made by Mr. Н. W. Sullivan. 


Electrification of Suburban Lines in Paris.--1n alluding to the 
proposals made by the Western Railway of France for the 
electrification of part of its suburban lines, the Railway Gazette 
states that the object chictly aimed at is to relieve the six tracks. 
which form the approach to the Saint Lazare terminus. of the 
heavy suburban trattic they now have to carry. It is proposed 
to have a new station under the existing terminus, with a 
separate avproach from the Cour du Reme. The electric lines 
will start on the lett of the existinz tracks, will burrow under 
the Versailles lines and cross them again on viaduct. so as to 
allow them free communication with the Patienolles gocds vard. 
At Asnières the electric lines will divide into two independent 
branches, one for Saint Germain and the other for Argenteuil. 
The Saint Germain and Argenteuil lines together carry about 
12.000 passengers per hcur during the rush hours under existing 
conditions, and the company hopes to double this carrying capa- 
city with electric traction, by running 20 to 24 trains ап hour 
during those periods. It is expected. that the journey-time 
Paris-Naint Germain will be reduced from 44 to 25 minutes, and 
Paris- Argenteuil from 25 to 11 minutes, and there is some idea 
of refusing to carry luggage and parcels during the morning and 
evening rush hours. The total cost of the improvements con: 
templated by the company is estimated at £2,480.000. including 
5520.000 for a generating station. 
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STEEL-TOWER TRANSMISSION LINE CONSTRUCTION IN SWEDEN 


POWER transmission installation having some features of 
4 especial interest is described in Elektrische Krafthetriebe 
и Bahnen. The installation supplies power to the town ot 
Westervik, in the south-east of Sweden. Power is generated 
three-phase, at a pressure of 10,020 volts, and is transmitted at 
that pressure by an overhead line to the transformer and 
converter stations at Westervik. The power station is situated 


Fic. l.—GEÉNERAL PROPORTIONS or THE LONG SPAN. 


at Totvehult, some 14:5 km. (nine miles) distant from Wester- 
vik. The plant is to consist of three units, two of 325 h.p. 
each, and one of 650 h.p. The first two only are at present installed. 
On account of the natural canal tormation at the falls where 
the power station is situated, the total cost of the constructional 
work and buildings (exclusive of machinery) works out at only 
£5°6 per kw. installed. 

The two water-turbines, which run at 250 revolutions per 
minute. showed on full load test an efficiency of 81 per cent., 


Scale of Feet 
3 4 


inlet of the sea. To carry the transmission line round this 
would have increased the length from 14:5 to 205 km., and 
consequently it was decided to carry the line straight across 
the inlet. 

Steel towers of special construction have been erected on 
either side of the inlet, the span between them being 735 ft. 
The towers are 70 ft. high, and the minimum height of the 
cabla over the water 1s 130 ft. "These proportions are shown in 
Fig. 1. The conductors for this portion of the line are of 
stranded steel wire of 60 sq. mm. (0'093 sq. in.) in section, 
corresponding to copper wires of 7 sq. mm. section. There are 
four conductors, three in use, and one as reserve. "The mechani- 
cal construction of the towers is shown in Fig. 2. Each tower 
has four brackets, two on either side, which carry the insulating 
supports for the cables. One of these supports is shown in 
detail in Fig. 3. It consists of an oak block resting on six 
high-tension porcelain insulators. The insulators, the iron pins 
of which are fixed to the bracket, are cemented into the oak 
block. The upper surface of the block is protected from the rain by 
a thin zinc covering. In order that any mechanical tension in 
the cables shall not be transferred to the tower structure, the 
former are not rigidly fixed to the structure, but are supported 
on rollers, as is seen in Fig. 5. The flanged rollers rest on a 
cast-iron plate fixed to the oak block, and on these rollers rests 
the saddle to which the cable is fixed by means of five clamps. 
The cable is anchored beyond the points of support, at both ends 
of the svan, and consequently the supporting saddle cannot roll 
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Fic. 2.—Deraits or CONSTRUCTION OF SPECIAL TOWERS FOR THE LONG SPAN. 


and, on suddenly taking off the load, the observed change in 
speed was only 6 per cent. The direct-coupled generators are 
rated at 285 K.V.A. each, апа generate direct at 10,020 volts. 
The former-wound coils of the stators are insulated with oiled 
linen and painted with black insulating varnish. In order to 
conduct away any static charge on the high-pressure line, each 
phase is connected to earth, at the power station, through a 
column of running water; on account of the high specific resist- 
ance of water, the current leaking to earth through this column 
is only 0:056 amps. per phase. 

Half-way between Tofvehult and Westervik there is a deep 


off the bracket. Any movement sideways is prevented by the 
flanges on the rollers. 

The tension in the cable at a temperature of —350? C., amounts 
to 600 kg. (1,320 lb.) between the towers, and 750 kg. (1,650 Ib.) 
between towers and anchors. 'Гһе maximum tensile stress in 
the cable is thus 12:5 kg. per sq. mm. (17,800 lb. per sq. in.), 
which provides a safety factor of 5. At 4-30? C., the maximum 
sag is about 30 ft. There is, however, no danger of the cables 
touching one another, as they are supported at different heights, 
and 6'5 ft. apart. 

It has been noticed that the cables do not swing in the wind, 
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but take up a constant position out of the vertical, remaining 
relatively, at the same distance apart. 

A difficult part of the construction was the anchoring of the 
cables on either si'e of the span. The cables had not only to 
be mechanically anchored, but also electrically insulated from 
earth. The insulators must therefore be able to withstand the 
mechanical tension of 750 kg., and the electrical pressure of 
6,000 volts to earth. Two insulators, each consisting of a 
porcelain core under compression between iron straps, are con- 
nected in series. А thin layer of lead is placed between the 
iron and porcelain surfa:es. The whole is surrounded with a 
zinc mantle to protect from the rain and mist. The remaining 
portion of the overhead line on either side of the long span is 

of the usual construction. The high-tension cables are strung 
spirally, making a complete revolution every 1°8 miles. А tele- 
phone line, also strung spirally, is supported on ordinary insu- 
lators below the high- tension line; across the inlet, however, 
an insulated cable is used. 

In the transformer house at Westervik, the three-phase current 
is transformed from 10,000 volts to 500 volts, for the use of the 
factories, and some of the power is transmitted by underground 
cable at 3,000 volts to the converter house, where it is trans- 
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formed to continuous-current at 2x110 volts, by means of motor 
generators. ‘This station contains at present two motor-genera- 
tor sets, an accumulator battery, and, as a reserve, the steam- 
driven generating sets, which were formerly used to supply 
the town. The following figures for the capital cost of the 
power station and high-tension line are of interest :— 


Hydraulic works and buildings p= maximum 
1,500 h.p.) . . £5,450 

Two water turbines for 325 h. р.› 250 т: р. m. each, and 
two for 45 h.p., 600 r. each . 1,000 

Two generators for 285 K. VA. A., 250 r. р m. each, and 
two 30 kw., 600 r.p.m. each р е 1,075 
Apparatus and Instruments _...... ry TF A 400 
Total ; n T ... £7,925 

Total cost of the high- tension line, including cables, 
towers, and foundations т 52.500 
Total cost £10,225 


The above costs include only the machines at present installed, 
viz., two for 325 h.p. each. The total cost of the complete 
power station would be about £9,600, or, taking the value of 
the maximum output at 880 kw., some £11 per kw. installed. 
The plans of the installation were prepared by the firm of 
David Bergman, Stockholm, and the electrical constructional 
work was carried out by the ''Elektriska Aktiebolaget Holmia,” 
Stockholm. 


APPLICATIONS OF ELECTRICITY IN SPAIN 


HE Commercial Attaché to H.M. Embassy at Madrid, 

Mr. S. P. Cockerell, in a long report upon the trade and 
commerce of Spain for the year 1906, has a good deal to say 
upon electrical and allied matters. The report also contains 
an appendix, which has been prepared by Mr. Vice-Consul 
Jackson, who has had a long experience of electrical engineering 
work in Spain. Mr. Jack:on states that the development ot 
the electrical industry is a striking feature of Spanish industrial 
history in the last decade, but it is regrettavle to find that 
German, Swiss, French, American, and Belgian firms have been 
almost entirely responsible for this advance; indeed, it may 
be said that British electrical machinery is almost ‘unknown 
there. The suggestion is made that it would be advantageous 
for the British electrical trade if the Institution of Electrical 
Engineers, or some representative combination of British manu- 
facturers, took steps to have an investigation made into the 
openings which this country affords. 

The number of power stations at the present time is put at 
1,165, of which 692 are continuous current, and have an output 
of 47,555 kw.; 232 are single-phase, and have an output of 
15,675 kw.; 70 work upon the two-phase system, and have an 
output of 7,213 kw.; 137 are three-phase stations with an 
output of 25,089 kw.; and the remaining 21 are classed as 
"mixed" stations, and have an output of 6,440 kw. The 
following list gives the most important towns having electric 
tramway services, together with the length of line in аер». 
Madrid, 50; Barcelona, 25; Bilbao, 25; Valencia, 20; San 
Sebastian, 20; Seville, 16; Zaragosa, 11. In the above-mentioned 
towns there is only one essentially British company, viz., the 
Seville Tramway Co., Ltd., whose capital, as well as its 
technical and commercial staffs, are British. In addition to 
the granting of a large number of tramway concessions during 
the year, the tram services in the following towns have been 
changed from animal to electric traction during 1906 : Granada, 
Santander, Zaragosa, Bilbao, and Murcia. The majority of 
these systems have been constructed by German, Swiss, or 
United States firms. The report states that most of the tram- 
way undertakings in Spain are worked upon the basis of 
hydraulic power, generating alternating currents, conversion 
to continuous current being by means of motor generators. 
The use of rotary converters is practically unknown in Spain. 

With regard to electric lighting, most Spanish towns of any 
importance have a fair service of public and private electric 
lighting, but business in this line is not by a long way yet 
exhausted, as many of the existing installations are deficient. 
and could easily be reformed, or competition could be effected 
under favourable conditions. Leaving on one side the 
question of competition, however, there is stil much to be 
done by way of electric lighting for smaller towns and villages. 
There are in Spain some 4С0 towns and villages of over 4.000 
inhabitants, where there are no electric power stations. 

The electrical material and machinery market is almost ex- 
clusively in the hands of Germany, Switzerland, France, the 
United States, and Belgium. Опе reason for this is the 
careful study which these countries have made of the require- 
ments of Spain, and the influx of their capital in the electrical 
business. Recently there has been an increase ?n the construc- 
tion of electrical fittings and machinery in Spain, and, with 
the protective tariff which came into force in July, 1906. this 
new industry may vet develop into an important one, though 
it will always be dependent on the foreign manufacturers, especi- 
ally German, Belgian, and French firms, as these concerns are 
principally formed with foreign capital. The United Kingdom, 
as has already been mentioned, has turned some attention to 
mining undertakings in Spain. It seems a great mistake, favs 
the report, that British financiers have not taken up Spanish 
electrical enterprises. There is still a vast field to be ex- 
ploited, and it should not be allowed to remain in the hands 
of foreign financiers. 

On examinine the list .of towns and villages which are nct 
yet lit by electricity, it is seen that the north-west region 
of Spain (Galicia) is almost devoid of electricitv. This district 
is rich in minerals, the countrv is verv fertile, and has the 
advantage of being near the seaboard, with many good ports. 


Street Box Construction.—In July last the County of London 
Electric Supply Co. was summoned by the Holborn Borough 
Council for having constructed a street box in Leather Lane, 
Holborn, without giving notice to the District Surveyor under 
the London Building Act, 1894. The contention of the com- 
рапу was that the box in question, which was only 32 cubic 
ft. in dimension, was not a ''structure " within the meaning of 
the Act, and that, therefore, they were not bound to give 
notice. The stipendary magistrate, however, decided against 
the company, and fined them forty shillines and ten guineas 
costs, at the same time expressing his willingness to state a 
case (ELECTRICAL ENGINEERING, Vol. IL, p. 142). The case 
came before the Lord Chief Justice, Mr. Justice A. T. Lawrence, 
and Mr. Justice Sutton sitting as a divisional court of the 
King's bench division on Wednesday last week when the decision 
of the magistrate was upheld. 
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PROTECTIVE DEVICES FOR HIGH-TENSION CIRCUITS 


DISCUSSION IN DUBLIN. 
M tJ. S. PECK’S Paper on protective devices for 
h 


igh-tensicn circuits, the discussions upon which 
at Manchester and in London were reported in our last 
issue. was further discussed last Thursday before the 
Dublin Local Section of the Institution of Electrical 
Engineers. In the Paper, which has already been 
given at some length in ELECTRICAL ENGINEERING 
(February 6th, page 201). the author considered the 
nature of the ''statie "' strains produced by lightning, 


switching, grounding or by any occurrence which causes 


an abrupt change in static potential, which may appear 
as high pressure to earth or between wires, or as a 
concentration of potential upon a portion of the circuit. 
To relieve the high pressure between line and ground 
or between wires, lightning arresters are used. To 
protect apparatus from concentration of potential. 
choke coils may be placed in series with the apparatus 
to be protected. Lightning arresters usually -consist 
of an air-gap in series with a current limiting and an 
arc suppressing device. Four types of lightning ar- 
resters are in general use—the horn, the multi-gap. the 
water-Jet. and the electrolytic. The electrolytic is the 
last type to enter the commercial field. and while the 
time it has been in active service is short, the author 
considered that there were indications that it would 
afford greater protection than any other arrester vet 
produeed. 


The Chairman (Mr. T. Томгїххох), in declaring the Paper 
open for discussion, mentioned that Mr. Peck had come to 
Dublin specially to read his Paper. Mr. Tomlinson said that 
the lightning arresters described in the Paper were really а 
kind of safety valve, and cited as an analagous case a certain 
form of mechanical stoker, which had at times been known to 
jamb. with the result that owing to the large amount of power 
еріпа. something had to go, and the makers therefore inserted 
an intentionally weak pin in one of the pawls, which, whenever 
the machine jambed, broke. preventing greater damage. 

Mr. W. Tarrow mentioned he had received а letter from 
Prof. Thrift, regvetting his inability to be present. Mr. Tatlow 
thought the author had given an exceedingly lucid explanation 
rezarding the rise of potential between adjacent turns of trans- 
former coils at the instant of switching on. He asked whether 
the overhead earthed line which was usually erected was being 
superseded in favour of arresters. He would also. be glad to 
know whether the choke coil inserted between the line and 
transformer was kept permanently in circuit, or only used for 
switching operations; 1f the former, he imagined there would 
be a good deal of loss entailed. He would further like to know 
whether the horn type of arrester was not liable to set up 
oscillations when it operated. It appeared that the Wurts 
type arrester was only applicable to alternating circuits, there- 
fore, he presumed that it was necessary in the case of direct- 
current circuits to, use either the horn or electrolytic type. 
He would be glad to know what was the solution used in elec- 
trolytic arresters, because he found that with the Nodon valve, 
in which phosphate of ammonia was used. the aluminium plates 
were attacked, and he had found that with tungstate of soda 
the film took a good deal of breaking down. 

Mr. A. T. Kinsey thought that telegraph and telephone en- 
gineers in adopting the devices described by the author often 
created the troubles they were trying to avoid. It was now 
standard practice to earth every pole and arm, so that if a 
rise of pressure should occur on any section of the line, the 
current could get to earth immediately, without traversing апу 
length of line, which helped them very considerably, and he 
had known cases where cattle had been killed at the foot of the 
poles while the wire remained intact. Mr. Kinsey was rather 
surprised that the author had not said one word about the 
fuses used in connection with spark-gap arresters; sometimes 
these fuses scattered over miles, and miles of line would be 
blown. causing serious inconvenience: also, he frequently found 
that їп the case of the little spark gaps, consisting of glass tubes 
with platinum points, that when a spark passed the platinum 
got deposited the glass, establishing a permanent connection. 
Regarding transformer breakdowns, they used small trans- 
formers in connection with superimposed telephone circuits, and 
he had had many breakdowns occur between windings. Further, 
he could fully endorse the author's statement as to the troubles 
likely to follow the use of circuits, partly overhead, and partly 
underground, and he had in тапу cases found the lead cover- 
ing burned at the points where the underground joined the 
overhead system. 


Mr. С. MARSHALL HanRiss suggested that there was no actual 
necessity for the use of such devices in this country. He had. 
however. had some little trouble due to lightning. and was 
pleased to say how well the Wurts arrester worked ; he had 
stood and watched it act. during a thunderstorm, when it re- 
sponded to almost every tlash. He was of opinion that there 
was no apparatus able to deal with a direct stioke of lightning: 
if a pole was struck it was immediately splintered into match- 
wood, and no device could prevent that. Prot. Forbes had 
once suggested to him that if the line was taken one complete 
turn round the building, it would probably (owing to the 
choking effect of even one turn at so high a frequency), pre- 
vent the charge entering the buildings and reaching the trans- 
formers or machines. 

Мг. К. N. Twerepy mentioned that in tramway work it was 
generally the custom to insert a choking coil between the bus- 
bars and the incoming line. and he considered that the freedom 
from damage due to lightning was largely due to chokers and 
the arresters also installed. Mr. Tweedy mentioned that from 
his experience any arresters having moving parts were entirely 
useless under severe conditions. He would like the author to 
inform them ав to the steps taken in America to safeguard 
people who walked under the high-tension transmission lines, as 
judging from the illustrations shown by the author, there was 
a distinct element of danger. [n England the Board of Trade 
insist upon elaborate earthed cradles. 

Mr. Кктик (Dublin. Corporation Electricity Department), 
said that many engineers had had painful experience of the de- 
structive effects Of pressure surges which occurred on switching 
in high-tension induction motors and transtormers. The re- 
sultant breakdowns invariably took place between the individual 
wires of some of the terminal coils. These individual wires 
were, of course, only very lightly insulated. from each other, 
although the coils were heavily insulated from the core. With 
regard to Mr. ‘Tatlow’s remarks about the inability of the 
Wurts multi-gap arrester to deal with direct-eurrent lines, 
Wurts had also invented a direct-current arrester, con- 
sisting of two metal electrodes embedded in а marble slab, 
the gap between them being bridged by the charred surface of 
a piece of lignum vite. which was in turn covered by another 
marble slab. The gap between the electrodes held back the line 
pressure without appreciable leakage. but broke down undei 
pressure surges. He would like to know from Mr. Peck whether 
the electrolytic arrester was effective for direct current. ln his 
Paper Mr. Peck had dismissed in a few words the water-jet 
arrester which is used largely on the Continent, in conjunction 
with a combination of horn arrester and series water resistance. 
This arrangement had been found very effective. but Mr. Peck 
condemned it on account of the leakage and the need of water 
pressure. He had also in his remarks cited the fact that the 
water-jet arrester always had a horn arrester in parallel with 
it as evidence that its users had no confidence in it. This was 
not exactly fair criticism. The electrolytic arrester which Mr. 
Peck advocated needed, according to him, another arrester in 
series With it. In fact. it seemed as if the electrolytic arrester 
pertormed the functions of a series resistance rather than that 
of an arrester proper, so that in that respect at any rate, it did 
not score very much over the water-jet arrester. Besides the 
water-jet arrester and the combined horn arrester and series 
resistance performed different functions, the water-jet smoothing 
down the pressure surges. which might not be of sutticient 
magnitude to jump the horn gap. ‘The two were thus some- 
thing like the ordinary and the emergency governors of an 
engine. The power needed to supply water for the water-jet 
arrester was a small matter at generating or substations, as 
where transformers were in use water would probably be used 
for cooling the transformers. Whilst on the subject of leakage 
he would like to know whether Mr. Peck had any figures show- 
ing the value of the leakage on the water-jet, and also the 
comparative leakage on the electrolytic arrester, if it were at all 
practicable to use it alone. Mr. Peck had mentioned as the 
snecial feature of the electrolytic arrester that when it came 
into action it lost nearly all its resistance, and became prac- 
tically a short circuit. thus affording a free passage for the 
discharge. This certainly made it a very ethcient substitute for 
the ordinary series resistance, but what would be the effect ot 
two of these arresters discharging simultaneously? Would it 
not constitute a short circuit on the line, and produce similar 
effecta to two horn arresters without series resistances ? 

Mr. J. S. Peck (in reply), agreed with Mr. Tomlinson’'s 
simile regarding the function of the lightning arrester, which 
was, as Mr. Tomlinson had said, really a safety-valve to the 
system to which it was connected. Replying to Mr. Tatlow, he 
said that the ground wires alluded to gave trouble owing to 
rusting at the joints, but now moch greater care was taken in 
their erection than formerly. The choke coil was always in 
cirenit with the transformer or other apparatus which it was 
designed to protect. because disturbances often occur on a line 
unintentionally, such as earths, short circuits, &c., when an 
abrupt change may accur; therefore, by constantly keeping the 
choker in circuit, the apparatus is always protected. He agreed 
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that the horn type arrester might in some cases cause oscilla- 
tions in the circuit. The Wurts’ arrester was only suitable for 
alternating circuits, but he understood that one was being de- 
veloped for direct-current circuits, and which was likely to give 
excellent results. Regarding the permanency of the electrolytic 
arrester, he knew cases where they had been in service over one 
year, and no change whatever in the film was found, The horn 
type of arrester was not, in his opinion, very satisfactory on 
circuits of 15,000 volts, or less, as the arc does not rise quickly 
enough. Many engineers had expressed an opinion similar to 
that of Mr. Kinsey but at the same time trouble due to light- 
ning, &c., were so serious, and the cost of the apparatus so small, 
that they had tried them; a great number of sceptical users 
had tested the etlicacy of the instruments by inserting a piece ot 
paper between the spark gaps, and found it punctured atter a 
storm, which proved their ећсасу. Regarding the transformer 
breakdowns mentioned by Mr. Kinsey, he rather thought that 
many telegraph engineers did not appreciate the necessity of 
thorough insulation for high voltages. He remembered one case 
in particular, in which transformers and other apparatus were 
repeatedly being damaged. ‘The complaint was that the arresters 
were useless for their purpose. Subsequent investigation showed 
that the insulation of the apparatus was at fault. and on Из 
being increased the arresters acted perfectly. it being, of course, 
essential that arresters should be set to act at а considerable 
pressure above that of the line. Regarding overhead trans- 
mission lines in America, these are always run through the 
supply undertakers' own property, a sole right of way being 
acquired, and overhead transmission lines are not carried 
through city streets: no precautions are taken on the under- 
takers’ own right of way, as only employés should be there. 
and they are aware of the existing danger. Mr. Peck explained 
that water arresters were usually turned off, the water supply 
only being turned on when storms were anticipated. 


COST OF ELECTRICAL POWER FOR 
INDUSTRIAL PURPOSES 


“THE discussion on Mr. J. Е. €. Snell's Paper on this subject 
I was continued at the Glasgow Local Section of the Institu- 
tion of Electrical Engineers on Tuesday last week. Pre- 
vious reports of the Paper itself and the discussions in London, 
Dublin, and Glasgow. appeared in our issues of January 16th, 


23rd. and 30th. 


Mr. Е. А. N&gwiNcTON (City Electrical Engineer, Edinburgh) 
said that the existence of a good diversity factor was of great ad- 
vantage in levelling the peak loads. but unfortunately very few 
people even knew what was meant by the term. Mr. Snell and 
those proposing similar schemes, seemed to think that London 
was suddenly and urgently in need of 400,C00 h.p. ot electrical 
energy: was this really the case? 

Мт. К. С. RAPHAEL said that the real difficulty with regard 
to the electric power question in. London would arise from the 
fact that the powers of the existing companies expired in 
1931. so that there would be a natural disinclination to scrap 
old plant and spend money on new plant, and larger umits as 
that time approached. since the ultimate purchase price of the 
plant by the local authority would be uncertain. On the other 
hand, he thought that Mr. Snell's criticism of the present 
price charged for power by electricity undertakings in London 
overlooked the fact that they might take into account the 
ultimate increase in load апа consequent cheaper cost of 
generation. Аз an analogy, Mr. Raphael took the case of a 
factory set down with special machines to make а particular 
article in large quantities at a cheaper prie than it could Бе 
obtained bv the ordinary methods. Until they had reached а 
certain output at that factory. the low costs of production 
would not be attained, and there would be no advantage by 
the manufacture in large quantities.” But they would be acting 
on quite sound business lines to charge the low price for their 
product at first, so as to reach as rapidly as possible the output 
which would enable them to sell at this price with a profit. 

Mr. STOTHERT (Babcock & Wilcox) said that the cost of 
generation with the private plant at their works at Renfrew 
came to from 0°25d. to 0°33d. per unit. or, adding an allowance 
for depreciation, 0:454. per unit. They had three 400-kw. 
sets, and one 600-kw. set, and the load factor was 50 per cent. 
He had been informed that at Messrs. Watson & Со.’ paper 
mills the costs were only 019d. per unit. including 7 per 
cent. for interest and depreciation. 

Mr. NEWINGTON said that two suction gas plants of 90 h.p. 
each, one working ten hours and the other five hours a day, 
had been installed at a general engineering works which pre- 
viously took power from the Corporation mains at l'2d. per 
unit for combined light and power. The cost of running for 
two months was as follows :— Wages, £100; coal, £135; water, 
£31; oil, £31; repairs, £8; insurance, £24; total running 
costs, £327. Adding 10 per cent. for depreciation, interest. &c.. 
on a total capital cost of 23.680, the total cost came to £695. or 
1:154. per unit, in which nothing was included for the rent of land. 

Mr. T. С. Parsons (Burgh Electrical Engineer, Govan) said 
that, in his figures for graving docks, Mr. Snell should not 
have taken as a basis for comparison the costs per ton of vessel 


docked, but per ft.-lb. of water pumped. On this basis the 
чах engine pump came out 33 per cent. better than the elec- 
trical one. Mr. Parsons also took exception to Mr. Snell's 
dictum that the smaller towns should not have been allowed 
to build their own electricity works, but should have bought 
their energy in bulk, and he read out a list of stations takin 
energy in bulk which had either nct shown any profit at al 
or had made but small profits. 

Mr. J. A. Ropertson (Burgh Electrical Engineer, Greenock) 
was able to give some figures (obtained since the last meeting) 
of the cost of running private plants. Іп a shipyard which 
consumed 560,000 units last vear, as recorded by a watt-hour 
meter. the costs per unit had been as follows :-—Coal, 0°47d.; 
oil, 0'08d.; wages, 0'22d.; repairs, 0'21d.; total, 0'98d.. with 
no allowance tor depreciation. "The plant was belt-driven, and 
its cost had been £4,000. He also pointed out the small 
proportion of the cost of power to the total expenditure in a 
shipyard. Taking as an example the engine and boiler works 
employing 1.020 hands, referred to in Mr. Snell’s Table IIl., 
and assuming that the cost paid for current was ld. per unit, 
and the average wages 30s. per week, the total annual cost 
of electric power was only between 5 and 6 per cent. of the 
wages bill for the year. In a certain shipyard at Greenock 
the ratio was even less: the wages bill was £135.000, and the 
total cost of power supplied from the Corporation mains 
£4,000. ‘Taking account of the extra reliability and the saving 
in capital costs, there could be very little object in being 
troubled *with a private plant. 

Prof. Е. G. Baity (Chairman of the Nection) said that if a 
company or the L.C.C. were to buy out the old stations in 
London at a valuation taking account of future profits, it would 
increase the total capital expenditure and electrical energy 
would cost more than at present. On the other hand, if the 
stations. were not bought out and a new works were started to 
supply at a cheaper price, it would be robbery. He also 
expressed his surprise that in Mr. Snell's tables oil engines 
should show lower costs than suction gas plant. 

Mr. J. F. C. SNELL, in reply to the whole discussion, said 
that Tables Т. and IL. in his Paper did not include supervision, 
establishment charges, or rating, nor was any capital charge 
for spare plant taken in. Since he had written his Paper, 
more than a year ago, oil had risen in price to 82s. 6d.. and 
as his figures were based on a price of 42s. 6d., a considerable 
correction must be made. Referring to Mr. Robert Robertson's 
curves, he said that no user would be found with a 50 рег 
vent. load factor to take power at the prices shawn by the 
eurve ХҮ. He defended the £12 per kw. station, and vave the 
one at the Powell Duffryn colliery, cited by Mr. Sparks, as 
an example. Referring next to gas plants, he said that he 
had never been able to get any gas engine plant running in 
actual practice that consumed only 20 cubic ft. per B.H.P. 
He knew a case in which a plant was looked after admirably, 
and consumed 30 cubie ft. per kw.-hour. Much lower consunp- 
tion, down to perhaps 15 to 16 cubic ft. per B.H.P.-hour had 
been obtained in tests, but the gas consumption went пр con- 
siderably when the plant was out of the maker's hands. After 
apologising for not referring to all the points raised in the 
discussion owing to its great length. Mr. Snell concluded by 
replying to Prot. Baily's observation about robbing the existing 
supply undertakers in London. He would not propose to rob 
them, but, on the contrarv, to supply them at such a price 
that after adding their present capital charges they could still 
retail to the consumer at а cheaper rate than their present 
prices. 


Permanent Wireless Telegraph Station at the Eiffel Tower.-- 
The Engineer states that the French Government has deci.l-d 
to establish a permanent underground wireless telegraph station 
at the base of the Eiffel Tower (on which is the aerial) 
with commodious offices, in place of the temporary buildings 
now in use. Wireless communication is still being kept up daily 
with the warshin Aleher at Casa Blanca. 


Overhead у. Underground Telephone Wires.—On Wednesday 
last week Judgment was delivered by the Railway and Canal 
Commission in the appeal of the Postmaster-General у. Watford 
Urban District. Council. The case involved the point as to 
whether certain telephone lines should be placed overhead or 
underground, the Watford Council contending that they should 
be placed underground. Full particulars of the previous hearing 
were given in ELECTRICAL ENGINEERING, Vol. IT., p. 1014. sir 
James Woodhouse, in giving judgment, said that although the 
amount involved was small. the Postmaster-General had brought 
the matter into court, as he thought the case raised a question 
of great importance. If the contention of the Council were 
upheld. it would cause a serious obstacle to the economical carry- 
ing on of the telephone service. The only objection raised by 
the respondents to carrying the wires overhead was that it would 
cause an obstruction to the traffic. He had visited the locality, 
and was satisfied that there would be no obstruction to the 
traffic by the erection of the six or seven poles proposed, and 
that the obiection of the Council to their erection was n t well 
founded. Mr. Justice А. T. Lawrence and the Hon. А. Е. 
Gathorne Hardy agreed, and the appeal was accordingly allowed. 
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A NEW PETROL-ELECTRIC RAILWAY CAR 


NEW railway car for independent use on the Delaware 
А and Hudson Railway in America, propelled by а petrol 
engine, and employing electrical transmission gear, which has 
made some recent trial runs, is described in the Street Hailway 
Journal, The car was built by the General Electric Co., and 
differs somewhat from the earlier petrol-electric car, supplied 
to the same railway. The complete car is 50 ft. long overall, and 
seats 44 passengers. Its total weight is 51 tons. 


The engine drives a 90 kw. continuous-current generator, work- 
ing at a variable voltage, which supplies current through suitable 
control gear to two 60 h.p. traction motors. The generating set 
is placed in a compartment at one end of the vehicle. ‘The 
engine, which has developed as much as 150 h.p., was specially 
designed for the work by the General Electric Company, and is 
of the V type, with eight inclined cylinders, each of 8-inch bore, 
by Тїп. stroke. А four-throw crank shait is, therefore, possible. 
The construction is very light and compact, and all the sixteen 
valves are actuated by a single cam-shaft between the cylinders. 
Two carburettors are employed, and high-tension ignition is 
used, with separate coils for each cylinder and accumulator. 
For starting the engine, the somewhat unusual plan is followed 
of providing a special breech block mechanism, which fires a 
charge of black powder in one of the cylinders. Cooling is on 
the thermo-syphon system, without pumps or fans, and a large 
radiator is provided on the roof of the car. Petrol is stored 
in a 90-gallon steel pressure tank, from which it passes to an 
auxiliary tank, from which a gravity feed is given to the car- 
burettors. 

The generator is a 90-kw. 8-pole, separately excited machine, 
which has been specially designed with а view to procuring the 
lightest possible machine for the necessary output. It is pro- 
vided with commutating poles. At starting, the field excitation 
is weak, so that large currents are required to give the necessary 
starting torque. The normal pressure when running at 550 r.p.m. 
is 250 volts, at which time the current will amount to 360 amps., 
but at starting, a current of 800 amps. can be secured at a 
corresponding decrease in voltage. lt would be impossible to 
cominutate so large a current in a machine with so great a 
kilowatt capacity per pound without the use of commutating 
poles. 

The total weight of the generator, including exciter, is only 
2.140 1b., while a standard machine of this output weighs 
8,500 Ib. As is only natural in a machine where the weight 
has been so materially reduced, the temperature rise is higher 
and the ећсієпсу lower than in standard apparatus of the same 
output. The higher temperatures are fully provided for by the 
type of insulation emploved; there is no paper or muslin used 
anywhere in the machine. The armature coils are insulated 
with mica, the interpote coils with asbestos, and the field coils 
are wound with enamelled wire. The armature leads to the 
commutator are riveted as well as soldered, although the pre- 
caution has been taken to use pure tin for soldering, which has 
а melting point of over 200 degs. C. Air ducts of ample dimen- 
sions are provided to imsure a large volume of air being circu- 
lated through the core. The efficiency is 88 per cent., being 


LONDON ELECTRIC 


CENTRAL ELECTRIC SUPPLY CO.—The Report for 1907 
states that energy has been supplied to the St. James's and Pall 
Mall Electric Light Company, Ltd., and the Westminster Elec- 
tric Supply Corporation, Ltd., throughout the vear, to an amount 
of 11,451,370 units. After making a full allowance for sinking 
fund and depreciation, the net balance for the year 1907 is 
£5,036. and adding balance broucht forward from 1906, the 
amount now to be dealt with is £5,042. A dividend of 5 per 
cent. on the ordinary shares for the vear 1s recommended, carry- 
ing forward £42 14s. Od. Reference is made in the report to 
the Bill to confer further powers upon the company in conjunc- 
tion with certain other of the West End electric lighting com- 
panies. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING CO.—The report for the year ending December 31st. 
1907. states that the number of houses and shops connected 
with the svstem has increased from 3,977 on December 3lst. 
1906. to 4,172 on December 31st, 1907, while the number of 
lamps calculated on the usual basis of 8-cardle power has 
increased from 353,532 (10,600 kw.) to 383.200 (11.500 kw.). 
The renewal account now stands at £69,602, an increase of 
£3,223. After providing for the amount placed to renewal 
account, and after paying the dividends on the 6 per cent. first 
preference shares to June 30th, 1907, on the 5 per cent. second 
preference shares to September 30th, 1907, and an interim 


only about 3 per cent. lower than a standard machine having a 
temperature rise of 55 degs. C. | 

The exciter is a 5-kw. 70-volt. shunt-wound machine, with its 
armature mounted directly on the armature shaft of the main 
generator and its field yoke supported by the bearing brackets, 
enabling it to fit under the back ends of the generator armature 
windings. 

The speed of the motors is governed by a potential control, 
the generator being separately excited and the terminal voltage 
of the motors being varied by means of a rheostat in series with 
the exciting circuit. The armature circuit of the main gene- 
rator comprises the armature—fuse—-two contactors in series, 
reverser, and the two motors. ‘The motors are connected in 
series or in parallel, according to the position of the controller 
handle, and they are grounded to the truck framework, while 
the solenoid coils for operating the contactors are energised by a 
storage battery floating across the field circuit. The reverser is 
operated, us usual, by a separate reverser handle on the con- 
troller. 

The current from the exciter passes around the field of the 
main generator and through the rheostat; the function of the 
controller is to cut in and out this rheostat as occasion de- 
mands. 

A storage battery which floats on the exciter circuit is used 
for supplying the lighting circuits and its charging and dis- 
charging is controlled by means of a reverse current relay which 
permits the lights being supplied directly from the exciting 
circuit or from the storage battery according to the voltage of 
the exciter circuit. A Tirrill regulator is employed for regu- 
lating the voltage on the lighting circuit. These arrangements 
enable the car lights being used when the engine is at rest. 

The master controller. which has some unique features, gives 
seven steps with the two motors connected in series, and eicht 
steps with the two motors connected in parallel. It is provided 
with four handles, three of which are mounted one above the 
other on concentric shafts. The function of the top handle is 
to advance and retard the ignition of the engine, the second 
controls the throttle of the engine. while the third handle controls 
the generator field resistances and the contractors, which establish 
the circuit for the motors, besides transposing the motor connec- 
tions from series to parallel. The fourth handle operates the 
reversing switch and controls the direction of rotation of the 
motors. 

The car is heated by passing part ot the exhaust gases through 
pipes suitably located in the car body. Тһе air compressor for 
the biakes is coupled directly to the engine. The arrangement 
of the motor on the trucks. one mounted on cach, does not call 
for particular remark, 

On à recent trial trip of about 78 miles. including 25 stops and 
a number of slowdowns due to signals, the speed of the car 
varied from 25 m.p.h. оп a 13 per cent. up grade to 56 m.p.h. 
on a 4 per cent. down grade, except where trattic conditions 
and road regulations required lower speeds. Where traftic con- 
ditions permitted, a speed of 50 m.p.h. was recorded on level 
track, and from Albany to Mechanicsville a speed of 47 m.p.h. 
was sustained on a steadilv rising grade. 


LIGHTING ACCOUNTS 


dividend at the rate of 10 per cent. per annum on the ordinary 
shares for the first half of the year, the balance standing to the 
credit of the nett reverue account for the year 1907 is £9,854. 
The directors draw attention to the fact that the rate of 
dividend has been maintained, despite the hich price of coal and 
the large amount paid in respect of local taxation, which latter 
item alone now amounts to a sum equivalent to about 6 рег 
cent. on the ordinary shares. Of the above sum £1,500 has 
been appropriated to the payment of the first preference divi- 
депа to the end of the vear, and £025 has to be set aside to 
meet the portion of the dividend on the second preference 
shares accrued to the same date. It is proposed to pay out of 
the balance of £7,729 a further dividend on the ordinary 
shares at the rate of 10 per cent. per annum, for the past 
half-year, making with the interim dividend paid en August 
lst, 10 per cent. for the year. ‘This will leave a balance of 
£2,479 to be carried forward. After the general meeting 
on the 27th inst., there will be an extraordinary general meeting 
for the purpose of confirming the resolution passed on the 6th 
inst., relative to the Bill now being promoted by this company 
in conjunction with four of the other electric supply companies 
in. London. 

LONDON ELECTRIC SUPPLY CORPORATION.—The 
report for the year ended December 31st, 1907, shows a profit 
of £46.519, to which has to be added the amount brought 
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forward, £4,170. less interest on temporary loan and expenses 
incurred in Parliament last Session. viz., £900. making a 
total of £49,589. Out of this the interest on debenture stock 
to December 3ist, viz., £14.975. has been paid, leaving a 
balance of £34,618. The Board propose a dividend of 6 per 
cent. on the preference shares for the year (of which an interim 
dividend of 3 per cent. was paid on September Ist. 1907). viz., 
£20.952; a dividend of 25 per cent. on the ordinary shares for 
the vear, viz.. £8.325; to reserve acconnt (making a total ot 
£57.500). £2.500: to carry forward. £2,856. The number ot 
units sold amounted to 10.011.987, as against 10,544,484 last 
vear. The diminution in the revenue account is caused by 
the large decrease in the receipts from the London County 
Council for their tramways, as compared with last year, 
together with a considerable increase in the price of coal. Оп 
the other hand, the power supplied. for industrial purposes 
shows an increase from 840.634 units. to 2.111.921, and the 
general business (excluding that of the London County Coun- 
cil) shows an increase of over 30 per cent., viz., from 5.420.258 
to 7.118.513 units. Tt is expected that a commencement. will 
be made in Мау next to supply power to the London, Brighton 
and South Coast Railway Company for working the trains on their 
South London line between Victoria and London Bridge.. The 
directors have joined with other electric supply companies in 
London in depositing a Dill in the conung Session of Parliament 
for conferring further powers upon all the companies, in order to 
obviate the necessity for, and to take the place of. the various 
Power Bills which have been promoted during the last three 
Sessions. Such Bill would utilise the existing plant for the 
best and meet the public demand = for cheaper, f.e., for cen- 
tralised power supply. An extraordinary. general meeting will 
be held at the conclusion of the general meeting on the 27th 
inst.. for the purpose of considering and approving this Bill. 

NOTTING HILL ELECTRIC LIGHTING CO. —The report 
for the vear 1907 shows expenditure on capital account of 22.168. 
The capital account now stands at £233,526. The expenditure 
on capital account exceeds the receipts by £25,526. The cost 
of the joint station to date has amounted to £184.049.. and 
joint debenture stock amounting to £180,790 has been issued. 
This stock is subject to a cumulative sinking fund, which 
now amounts to £24,390. invested in trustee securities. There 
are now connected to the mains the equivalent of 160,349 8-c.p. 
lamps. The number of consumers is now 2.673. and 98 per 
cent. of these are supplied at 200 volts. The gross revenue for 
the year was £38.055, showing an increase of £1,131, and 
the total net profit was £19.007. From this there have to be 
deducted depreciation, renewal and reserve fund, £2.000 ; deben: 
ture and other interest, £2.586: Kensington and Notting Hill 
(joint. debenture stock—interest £2.216, sinking fund, £1.154: 
reserve for bad or doubtful debts, £50; leaving а balance 
available for dividend of £11.000. The directors recommend 
the usual dividend of 6 per cent. (less income-tax) on both the 
preference and ordinary shares, and that the balance be divided 
in accordance with the articles of association. one half being 
credited to the founders’ shares, and the other half to the 
ordinary апа preference shares. This will enable a further 
1 per cent. to be paid on both ordinary and preference, with 
a distribution of £2 15s. per share on the founders’ shares. An 
interim dividend of 3 per cent. was paid to the holders of 
the ordinary shares on July Ist, and the balance of 4 per 
cent. will be paid forthwith, together with the distribution on 
the founders’ shares. The preference shares having received 
their full 6 per cent., the 1 per cent. bonus will be added to 
the interim dividend on these shares, to be paid on July Ist 
next. The reduction in the net profit is more than accounted 
for by the increased costs at the Wood Lane works durine the 
latter half of the year. This was occasioned partly by the 
increased price of coal. but mainly by the cost of exceptionally 
extensive repairs which had to be carried on under. unfavour- 
able conditions, owing to the impossibility under the existing 
Electric Lighting Acts of obtaining current. by joining up 
with neighbouring companies. The rates paid to the local 
authorities (including this company's. proportion of those 
charged in. the Wood Lane supply) amounted to 23.475. 
approximately equivalent to a dividend of 25 per cent. on 
the share capital. The Jaw and Parliamentary costs for the 
year amounted to £202 177. 24., and were incurred in promoting 
one Bill and opposing others in coniunction with the other 
electrical supply companies in London. None of these. how- 
ever, were passed during the Session. [n conjunction with its 
neighbours (the Kensington and Knightsbridge Electric Light- 
ing Co., Ltd., the Westminster Electric Supply Corporation, 
Ltd.. the St. James's and Pall Mall Electric Light Co.. Ltd.. 
and the Central Electric Supply Co., Ltd.), this company ік 
promoting a Bill in the present Parliament for the purpose of 
enabling a close working arrangement and means for inter- 
change of current to be made between those undertakings. the 
experience of the past vear having shown this to be very 
necessary. The Bill was fully explained and approved by the 
shareholders at a Wharncliffe meeting held on the 3rd inst/, and 
a further meeting to confirm this resolution will be held after 
the ordinary general meeting on February 25th. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. 
The report for 1907 states that the supply has been distributed 


from the Carnaby Street and Mason's Yard works of the company 
to the equivalent of 541,428 lamps (10.926 kilowatts), being an in- 
crease of 52.444 lamps (1.058 kilowatts). For this purpose 
5.429.190 units were generated at the company’s works, and 
5.286.440 units were purchased from the Central Electric Supply 
Co.. Ltd. The Central Electric Supply Co. has declared a 
dividend of 5 per cent. on the ordinary shares, in respect ot 
which a sum of £2,500 will be payable to the company. In 
conjunction with the Westminster Electric Supply Corporation, 
Ltd.. the Central Electric Supply Co., Ltd., the Kensington 
und Knightsbridge Electric Lighting Co., Ltd., and the Notting 
Hill Electric Lighting Co.. Ltd., a Bill is being promoted in the 
present Session of Parliament, with the principal objects ot 
securing additional economy of production and regularity of 
service by linking up their several sources of supply in the 
West End ot London. The net profits for the year 1907 
amount to 527.889. to which is added £486 balance from last 
account, making £28.375. Deducting interim dividend for the 
Jane half-year. there is an amount now to be dealt with ої 
£14,875. 

WESTMINSTER ELECTRIC SUPPLY CO.—The report for 
the year 1907 states that the output of electrical energy, which on 
December 31st. 1906. amounted to the equivalent of 859.004 8 c.p. 
lamps. had increased by December 31st, 1907, to the equivalent 
of 929.579 lamps. the largest addition іп any one year. А con 
siderable part of this addition is for power and heat, for which 
there has been an increasing demand during the last few years. 
The length of roadway in which continuous current mains have 
been laid now exceeds 84 miles, making about 329 miles of 
ways, into which upwards of 258 miles of copper (strip and 
cable) have been drawn. In addition, five miles of trunk mains 
(24 miles of wavs) are laid in the company's area, to connect 
the stations with the Central Electric Supply Company's station 
at St. John's Wood. A copy of the accounts of that company 
is enclosed herewith for the information of shareholders. ‘The 
London County Council have now handed over to the company 
the new site for a station in Horseferry Road, in accordance 
with the provisions of the London County Council (Improve- 
ments) Act of 1900, which, as mentioned in last year's report, 
is to replace the company's present station in Millbank Street. 
The directors have placed the contract for the new buildings of 
the station, and the work has commenced. The sum to be paid 
һу the London County Council in connection with the reinstate- 
ment is to be settled shortly by arbitration. An interim divi- 
dend, at the rate of 10 per cent. per annum on the ordinary 
shares, and the dividend on the 45 per cent. preference shares, 
for the half-vear ending June 56th, 1907, has been distributed. 
After allowing for depreciation. sinking fund, and other 
charges. the net balance is 2536.997, from which must Бе de- 
ducted the second half-year's dividend on the preference shares. 
which absorbed £8,656, leaving a balance of £28,515. Out of 
this the Board recommend the payment of a dividend at the rate 
of 10 per cent. per annum, less income tax, for the past halt- 
vear, carrying forward a balance of £2,185. Although the out- 
put has increased during the current year, the amount available 
for net revenue has diminished principally owing to the heavy 
amount paid in the City of Westminster, for rates, which now 
amounts to £16.000 (equal to nearly 3 per cent. dividend on the 
ordinary share capital). Other contributory causes are the large 
increase in the price of coal and the investment of a sum of 
£245.000 in first-class securities on account of depreciation and 
reserve. The sum thus invested, though bringing in а smaller 
rate of interest. than if employed in the business. places the 
company in a very strong financial position, which the directors 
feel sure the shareholders will. appreciate. . 


Noisy Operation of Dynamos.—4An article by N. К. Craighill 
in the Electrical World (New York) discusses the question ot 
the noisy running of electric motors and generators, a matter 
to which attention has been called several times lately in dis- 
cussions at the Local Sections of the Institution of Electrical 
Engineers. The author states that in order to obtain noiseless 
operation, the pole-face density should be not more than 50.С00 
lines per square inch: for medium and large-sized machines, and 
for small ones considerably less. When this density 1з ex- 
ceeded, it is practically impossible to prevent noise. А large 
nuniber of slots per pole and large air-gaps are conducive to 
quiet operation, but both lead to uneconomical designs. The 
pitch of the поќе given out by a machine depends, of course. 
upon the number of teeth in the armature and the speed ot 
the same. but the possibility of having noisy running depend: 
upon certain relations between the slot pitch and the length of 
the pole arc. As the result of experiments it was found that 
the noise could generally be eliminated hy a slight trimming 
of the pole tips, but still further trimming resulted in alter- 
nate noise and quiet. The more nearly the ratio between pole- 
arc and slot-pitch hes midway between two whole numbers, the 
less tendency there will be for а machine to hum. Thus for 
quiet operation, the ratio pole-are to slot-pitch should be equal 
to a whole number. plus one half. When the pole tips are 
rounded. the effective length of ihe pole arc must be used to 
obtain this ratio. 
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THE PETROL-ELECTRIC SYSTEM FOR OMNIBUSES 


R. BERNARD HOPPS (of the British Thomson-Houston 
\ Co.) read a Paper on Thursday last before the Rugby 

Engineering Society entitled, '' The London Motor Omnibus 
Problem, with Special Reference to the Petrol-Electric System. 
The introductory portion of the Paper briefly sketched the 
course of events which have led up to the present state of 
affairs as regards motor omnibuses in London, of which there 
are now over 900 on the streets. The trouble experienced with 
older types of vehicle and the effect of the Scotland Yard 
Regulations were mentioned, and a few words were said as to 
the relative advantages of different forms of motive power. 

In turning to petrol-electric systems, the author said that 
the first aim in designing a "bus for London service should be 
to reduce everything to the simplest possible form. The tempta- 
tion is often great to introduce some device, more or less com- 
plicated, which produces a refinement in the control, as, for 
example, electrically controlled throttles, &c., whose action 
depends more or less on a fine adjustment, but which, in the 
hands of the average London ’bus-driver, is very soon rendered 
inoperative. The electrical equipment must be self-contained, 
and sturdily-built, and should be so simple that it can be taken 
to pieces and re-erected satisfactorily by an ordinary fitter. 

Petrcl-electric systems may be roughly grouped under the fol- 
lowing headings :— | 

(a) Those which start and accelerate electrically, after which 
the electric drive is cut out and is taken up by a clutch driving 
direct through from the engine. (An example of this class is the 
Hart-Durtnall system, described in ELECTRICAL ENGINEERING, 
Vol. I., p. 147.) a 

(hb) Those which employ accumulators to assist the engine in 
climbing grades, &c. (Such as the “ Automixte” or Pieper 
svstem.) 

(е) Those which drive entirely electrically (including the 
Stevens, Greenwood & Batley, Kriéger, Mercedes—Mixte, and 
other systems, as well as that of the author's own firm. See ELEC- 
TRICAL ENGINEERING, Vol. 1., pp. 461, 690, and January 16th, 

. 85. 

i It и claimed for the first method (a) that since the electrical 
equipment is only used for starting and accelerating, it can be 
made comparatively smaller, lighter, and cheaper. This was 
characterised by the author as an erroneous idea, as it was 
not practicable to limit the output of the electrical equipment 
to starting and acceleration duties only, since occasions may 
arise where hills of considerable length must be negctiated, the 
gradient of which will be too severe for the direct drive, and 
which, therefore, must be climbed entirely through the electrical 
transmission. Since such grades represent the most severe duty 
for the electrical equipment, it followed that in order to avoid 
overheating, it must Бе made almost as large and heavy as would 
be necessary were it called upon to propel the vehicle during the 
whole of the working period. It may be said that for service 
in our large cities, as, for example, London, the grades encoun- 
tered are insignificant, and can be surmounted with the direct 
drive; but for this class of service where traffic is always 
congested, and where constant stops and starts are necessary, 
he thought there was no real advantage in employing a direct 
drive іс decrease the duty of the electrical equipment, since it 
cannot be used for sufficient length of time. 

It is further claimed for this system, he ccntinued, that the 
so-called direct drive at full speed is more efficient than a purely 
electrical transmission. Assuming that this is во, and that a 
few per cent. saving in efficiency may be obtained owing to the 
elimination of the electrical losses, which at full speed, however, 
are at their minimum, this arrangement introduces a clutch, 
which complicates the control and adds another item to upkeep. 
It also necessitates the alignment of the motor, generator, and 
engine. It limits the speed of the motor to that of the engine, 
whereas with a purely electrical drive the motor can safely be 
run at double the speed of the engine with a corresponding 
saving in weight and cost. This system may pcssibly have 
advantages for driving light pleasure cars, but in the author's 
opinion it has none when applied to motor omnibuses fcr London 
or similar service. With regard to the second system (b) in 
which accumulators are used to assist the engine, it is some- 
what difficult to see what advantage is obtained by their intro- 
duction; they add a complication, and require a special organisa- 
ticn to attend to them. "The accumulator usually employed is 
a Plante type, which it is true will withstand a considerable 
amount of abuse both as regards heavy discharges and vibra- 
tion, but the battery required is as heavy, and as costly as 
an electric motor would be, and far more expensive in upkeep. 
The simplicity of the control is sacrificed, and a skilled driver 


is essential to operate such a system efficiently. For heavy 
country service, in which long steep hills have to be negotiated, 
the discharge rate cn the accumulators is high, and there is the 
possibility that they may become totally discharged before the 
top of the hill is reached. The only advantage that can be 
claimed for such a system is that of recuperation during the 
braking and coasting periods. 

There remains the third system (е), which was that adopted 
by his own firm. This consists of a direct-current dynamo 
driven by a petrol engine, the whole cf the engine power being 
converted by the dynamo into electrical energy, which is trans- 
mitted through a controller to the motor, or motors, driving 
the road wheels. In this system either one or two series-wound 
motors may be used, depending on the nature of the service. 
The chief feature of this system is the constant watt output 
self-regulating dynamo, which reduces the control to its simplest 
form, and thus renders the employment of skilled drivers un- 
necessary. 

In order to fully appreciate the advantages of this machine, 
it is necessary to study the characteristic of the petrol engine 
that drives it. The maximum h.p. that can be developed by a 
petrol engine is limited to practically its normal working out- 
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ELEVATION AND PLAN OF OMNIBUS CHassis, FITTED wirH. B.T.-H. 
PEIROL-ELECTRIC SYSTEM OF TRANSMISSION. 


put. The torque developed remains approximately constant; it 
tollows, therefore, that as the speed diminishes, due to over- 
load, the h.p. developed diminishes, and this at the time when 
the maximum b.h.p. output is most required. In this respect 
it is unlike a steam engine, which can be made to develop con- 
siderably more than its normal torque {ог short periods, by 
increasing the cut-off and the steam pressure. 

In the саке of a gear-driven ‘bus of the usual type, in order 
to provide sufficient torque at starting, it is necessary to intro- 
duce a comparatively large gear ratio between the engine and 
the road wheels. The vehicle is accelerated to a certain speed 
on this gear, which is then changed for one of a lower ratio, 
and so on, until three or even four ratio changes have been 
made to bring the vehicle up to full running speed. Before 
each gear-change 1з made, the driving strain must first be taken 
off the teeth of the gear wheels. This is accomplished by 
withdrawing a clutch operated by a foot pedal, thus discon- 
necting the engine from the drive. It can be readily under- 
stood that a considerable amount of judgment and skill is 
required to effect each gear-change without noise cr shock. 

At starting, the motors demand a large current in order to 
develop the necessary starting torque; the dynamo supplies this 
current, but at a very low voltage. Аз the motors speed up 
they automatically demand less current, which is supplied by 
the generator, but at an increased voltage. In other werds, the 
voltage of the generator varies in inverse ratio to the ampere 
output, therefore the power required to drive it can never 
exceed a certain predetermined maximum, which is arranged to 
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correspond to the maximum power cf the engine. Whatever the 
current demand may be from the generatcr, it cannot cause an 
overlcad on the engine suttcient to reduce its ‘speed and h.p. 
output. 

Almost as impcrtant a feature in this system as the generator 
is the system of ccntrol, which has been reduced to the sim- 
plest possible form. By use cf the auto-regulating generator 
series parallel control is rendered unnecessary, excepting for 
services including unusually steep grades. "The auto-generatcr 
will supply all the current requisite for starting, accelerating 
and for climbing ordinary. grades, with the motors permanently 
connected in parallel. The controller prcper is therefore reduced 
to a reversing switch of the simplest fcrm. In order to stop 
the vehicle, the current is nct interrupted at the main con- 
troller, but the voltage of the generatcr is reduced to zero by 
inserting a high resistance in the generator field, and at the 
same time reducing the engine speed. "This is accomplished in 
practice by a single fcot. pedal, which is inter-ccnnected. with 
the engine governor, and a field rhecstat, in such a manner that 
when the pedal is fully depressed the engine is governed to 
run at about 400 r.p.m., and at the same time all the resistance 
is inserted in the generatcr field, which is thus weakened to 
such an extent that the current ceases to flow to the motors, 
and the vehicle is stepped without. breaking the main circuit. 
On releasing the pedal. the first movement cuts out the resist- 
ance, and the generator volts build up cn the lcad, causing 
sufficient current to flow to. the motors to start the vehicle, 
which will continue to run slcwly, the engine remaining governed 
at 400 r.p.m. On entirely releasing the pedal, the governcr is 
' held up.” allowing the engine speed to at once increase to its 
normat value, and the vehicle to smoothly and rapidly accelerate 
to its full speed. То slow in traffic it is merely necessary to 
more or less depress the pedal, thereby reducing the engine 
speed, and consequently the generator voltage and the vehicle 
speed. The "bus fitted with this system is therefore stopped and 
started, and the speed controlled by one foot pedal, which can 
be worked with any degree of suddenness without causing shock 
at starting, or damage to the engine, or transmission. The 
same pedal is inter-connected in a simple manner with the lever 
operating the contrcller in such a way that it is necessary to 
first depress the pedal to its full extent before the controller 
can be operated; this ensures the current being reduced to 
zero before the main circuit is broken. No sparking can there- 
fore take place at the controller, which can be made without 
carbon breaks or magnetic blow-cuts. 

A drawing of an onmibus chassis fitted with this equipment 
is given in the accompanying figure, from which it will be seen 
that the motors are placed at the sides of the frame and drive 
the rear wheels through a double reduction consisting of a worm- 
gear and a chain. 


A LARGE ELECTRIC LIFT 


N interesting elevator installation which has recently been 
JA шр at the Hoboken terminal cf the Hudson and 
Manhattan Railway Co.’s tunnels ünder the Hudson river is 
described in the Electric Railway Review. This elevator is 
for the purpose of placing in and removing from the tunnels 
and subway the electrically-equipped passenyer-cars which will 
run in these tunnels. These cars are 48 ft. long over all by 
9 ft. wide, and weigh empty 64.000 ib., loaded with passengers 
85,000 Ib. To raise and lower these cars into and out of the 
tunnel there has been installed an elevator of 100,000 Ib. lift- 
ing capácitv, with a platform 50 ft. long and 12 ft. wide, 
weighing 32,000 Ib. 

To provide for this elevatcr there was first constructed a 
wellway, with reinforced concrete walls from the tunnel level 
to the surface. Upon the side walls of this structure аге 
placed six steel columns supporting a steel girder [framing 
directly over the hcistway, and upon these girders is placed 
the machine operating the elevator platform. "This machine 
consists cf two drum shafts, each 50 ft. long, one placed near 
each side of the wellway. These drum shafts are at the centre 
сЁ their length driven by a system of four balanced worm 
gears, arranged so that the load on all four worm gears is 
equal under all conditicns of platform load. All thrust loads 
arc balanced by the worm shafts, which have right and left 
hand worms operating the worm gears. These worms and 
gears run in oil baths in tight casings. The entire system of 
drum shafts, worm gears. and worm shafts is driven by one 
100-h.o. mctor placed at the centre of one side of the clevator 
machine. 

The elevatcr platform is ccnstructed. with two longitudinal 
steel girders, one under each rail, with suitable steel framing 
to support the suspension sheaves, whereby the platform is 
suspended) from and operated bv the elevater machine. The 


fluor of the platform, which is 600 square ft. in area, is 
covered with diamond pattern steel floor plates. At the sides 
of the elevator platfcrm, connecting with the machine above, 
are 52 j-in. diameter steel cables, which pass under avs pensicn 
Sheaves below the steel plate floor of the elevatcr and return 
to anchorages in the steel overhead structure. By this arrange- 
ment one-half tke load is suspended directly by the overhead 
structure, and cne-half is suspended from the drums of tne 
elevator machine. In additicn to the thirtv-two | machine 
cables, the platfcrm is suspended һу eight counterweight 
cables, making a total suspensicn of the elevator platform and 
load by 40 ł-in. diameter steel cables, having a total com. 
bined strength of 1,552,000 Ib. The counterweights weigh 
65.800 Ib. total. The machine and cables are so arranged that 
the elevator platferm cannot incline frcm а horizcntal posi- 
tion, wherever the lcad may be placed upon the elevator plat- 
form. Iron frame gates are provided, which clcse when the 
elevator platform is not at the landings. 

The elevator is controlled electrically by а pilot switch, 
operated by a hand shipping cable, and the elevator may, at 
the will cf the operator, be run at speeds of 10 to 20 ft. 
travel per minute, the platform stopping autcmatically at the 
track levals. The rise of the elevator from the tunnel track 
to the surface track is about 30 ft. The elevator plattcrm will 
be equipped with the third rail conductor, which will be alive 
only when the platform is at the track levels, and the tunnel 
cars may be run by their own mcters on, off, сг acrcss the 
elevatcr platform. Provisicn has been made to hold the 
elevator platform securely in pcsiticn while the cars are run 
upon Jt. 

In addition to the usual service of this elevatcr in handling 
cars into and out of the tunnels, it is arranged tc be utilised 
for quickly changing one or both of the motor trucks under a 
car bedy. Есг this purpose the elevator platform travels 3 ft. 
above the surface tracks, and when in this pcsition blocks are 
thrown in place under the car body, the truck connecticns are 
released, and as the elevator platform descends the car body 
remains supported upon the blocks while the trucks descend 
on the elevator platform. New trucks may in a similar 
manner be placed under the car body. This operaticn permits 
the quick iffterchange cf car bodies and trucks when either 
niay require repairs. 

This elevator is now in uninterrupted operaticn. handling 
rails, ballast, and other tunnel equipment material. It pro- 
vides the onlv means of access of the cars into and out of 
the tunnel. The construction of the elevator is fireproof 
throughout. While the elevator was installed fer a lifting 
capacity of 50 tens, it has handled loads cf 65 tons. 


Electrical Engineers Volunteers. —The undermentioned second 
lieutenants have been promoted lieutenants in the London 
division: С. W. C. Kaye, S. W. Humphery. In the Severn 
division, Lieutenant-Colonel J. A. Hughes is granted th» 
honorary rank of Colonel. 


Traction Subways in New York.—The Public Service Commis- 
sion finally approved, on February 4th. the plans for the Broad- 
way-Lexingten Avenue subway. The line will begin at the Bat- 
tery, continue under Church and Vesey Streets to Broadway. 
and then under Broadway and Lexington Avenue to the Bronx 
side of the Harlem, where it will branch into two spurs, one 
to Woodlawn Cemetery, and the other to Pelham Вау Park. 
According to the Street Railway Journal (New York) the esti- 
mated cost of the road and a connecting-link across town under 


Canal Street is $67,0C00,000. 


Accumulator Manufacturers’ Dispute.—In the Court of Appeal 
on Tuesday, before Lord Justice Vaughan Williams, Lord Justice 
Farwell, and Lord Justice Kennedy, the case of the United 
Motor Industries, Ltd. v. C. A. Vandervell & Co. (see Erec- 
TRICAL ENGINEERING, Vol. II., page 108) was heard. It will 
be remembered that the plaintiffs at one time had exclusive 
rights of sale of an ignition accumulator, known as the “Castle ` 
accumulator, manufactured by the defendants, and the ques- 
tion to be settled referred to the right of the defendants to 
continue to use the name ‘‘Castle’’ after the agreement had 
terminated for cells of their manufacture not sold bv the 
plaintiffs. The appeal was from the judgment of Mr. Justice 
Walton, who had granted the plaintiffs judgment for one 
farthing damages, with costs, except as to two-thirds of the 
costs of the trial. Mr. Justice Vaughan, in giving judgment. 
said that the mere smallness of damages was not a good cau? 
for depriving a successful litigant of the costs of the issues 
on which he had succeeded. He held that the anneal must be 
allowed. Mr. Justice Farwell agreed, and said that there was 
no good cause for departing from the general rule. Lord 
Justice Kennedy dissented, and thought that the Court of Appeal 
had no right to alter the former decision. The appeal was 
allowed with costs by the maiority of the court. 
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SINGLE-PHASE AND THREE-PHASE LOCOMOTIVES: A COMPARISON 


)EFERENCE was made іп EvecrricaL ENGINEERING, 
Vol. I1., р. 366, to the new 15-cycle single-phase electric 
iccomotive built for the Pennsylvania Railroad for test pur- 
poses. The periodicity adopted—15 cycles—has been repeatedly 
put forward in recent discussions, as the most favourable as 
regards the weight and properties of the electrical equipment 
of the rolling stock generally, and, according to many experts, 
is especially desirable for single-phase motors, rather than the 
hitherto universally accepted periodicity of 25 cycles. 
Fifteen cycles is also the periodicity in use on the large three- 
phase railway lines of Europe, the Valtellina and the Simplon 
lines, and is that to be used for the Giovi & Savona-San Giuseppe 
lines, just under construction. The following comparison of 
the records attained by this single-phase locomotive and those 
on the New Haven read, with the results obtained with three- 
phase locomotives, in an article by Bela Valatin, in the Street 
Railway Journal, is of interest. 

The latter, which were described in full in ELECTRICAL 
ENGINEERING, Vol. I., p. 1005, are now built with three ranges 
of speed. The 8-pole motor of a locomotive of this type, built 
by the Ganz Electric Co., for the Italian State Railways, has a 
capacity, on one hour rating, of 1,570 h.p., at a weight of 154 
tons (metric), and at 220 r.p.m. While building new loco- 
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whole locomotive. The accompanying diagram below was made 
for this purpese. To confine the comparison to construction 
actually carried out, the type of locomtive represented by the 
Italian model previously mentioned has been adopted. The 
mechanical part of the locomotive would be changed only in so 
far as the wheel diameter would have to be increased to 77 in., 
so that the speed of the locomotive might be the same as that 
of the Pennsylvania locomotive at the rated capacity. The two 
motors are the 8-pole 1,100 b.p. three-phase motors above de- 
scribed, and may be run at half their standard speed in con- 
catenation, in which case one of the motors has to be commu- 
tated to low-tension in the same manner as the 12-pole motor 
of the three-speed locomotive. 

The weight of the locomotive, as actually carried. out, was 
62 metric tons. In consequence of the larger drivers the 
mechanical part of the locomotive proposed for comparison 
would be increased by about 5 tons, from 30 to 33 tons, metric. 
The weight of the motors themselves would be only 20 tons, as 
against 25 tons for the motors of the three-speed locomotive, 
so that the total weight of the locomotive would be 60 metric 
tons, equivalent to 66 American tons. 

If we allow a departure from the condition that the motors 
of the two locomotives compared should have the same number 


PLAN AND ELEVATION OF THE THREE-PHASE LOCOMOTIVE FOR ITALIAN STATE RAILWAYS. 


motives of the same type, the manufacturers have recently found 
it possible, through some changes in the design, to increase the 
rating of the motors by 20 per cent. to 1,800 h.p., while the 
external dimensions and the speed of the motor remain unaltered. 
Ancther 8-pole motor of similar construction, designed by the 
Ganz Electric Co., developing 1,100 h.p. on the one hour 
rating at 3,000 volts, 15 cycles, and 220 r.p.m., weighs 10 metric 
tons. Neither of these motors has forced draft. 

This last motor seems suitable for a comparison with the 
single-phase motor of the Pennsylvania locomotive, since neither 
the weights, nor the speeds of the two motors differ materially. 
The capacity on the one hour rating of each motor of the 
Pennsylvania locomotive 1s stated to be 500 h.p., the rated 
drawbar-pull is given at 14,700 lb., and the diameter of the 
drivers is 72 inches. From these data the speed of the motor 
must be 236 r.p.m. The chief data of the two motors are then, 
as shown in Table I., where the weight factor is :— 


( (xn 
.2200 x 100 x HP. 
Table I. 
Single-phase Three-phase 

motor, motor. 
Rated capacity in horse-power ............ 500 1,100 
ете, POAR ЖЕ? у. балаланы бажа or 19,500 22.C00 
Revolutions per minute, n .................. 236 220 
ЖАШ TIME аео са ана ео ао 42 20 


From this table it appears that the weight factor of the 
single-phase motor is more than double that of the corresponding 
three-phase motor; that is to say, the three-phase motor will 
develop more than double the power of the single-phase motor 
at the same weight and number of revolutions. 

Very interesting results are also reached if we consider the 


of revolutions, and, for three-phase, adopt a 6-pole motor or 
a 4-pole motor, that is to say, motors of one and one-half times 
or double the number of revolutions, the weight of the motors 
decreases quite considerably. At the same time the wheel 
diameter also increases, and with it the weight of the mechanical 
part of the locomotive. The locomotive proposed for com- 
parison, therefore, ia far from being the most favourable design 
which might be put forward from the point of view of con- 
structional weight for three-phase currents. On the other hand, 
with single-phase motors, a reduction of the total weight could 
hardly be attained through an increase of motor speed and 
decrease of wheel diameter—provided the gearless arrangement 
with the motors mounted on the shaft is retained—on account 
of the large dimensions of the motors, which put a limit to 
th minimum diameter of the wheels. On the other hand, if an 
arrangement of driving by cranks and connecting rods should 
be adopted, as in the three-phase locomotive, great construc- 
tional difficulties arise in consequence of the increased distance 
between axles, the greater difference in the height of axles and 
shafts, &c. | 

Table II. gives the chief data of the two locomotives under 
comparison :— 


Table IJ. 
Single-phase Three-phase 
locomotive. locomotive. 
Total weight of locomotive in American 
ЖОЛ ET AE E EEA A НИСКИ 140 66 
Adhesive weight in tons ..................... 100 46 
Weight of motors in tons ................. sa 37 22 
Rated capacity of motors in horse-power 2,000 2,200 
Tractive effort on the one-hour rating in 
pL MEC NINOS 14,700 16,170 
Length over all in feet ..................... 62 41 
Speed in miles per hour at rated capacity 90 5C 
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From these data it appears that the locomotive of the Penn 
sylvania Hailroad, at an approximately equal capacity, has a 
weight more than double that of a corresponding three-phase 
locomotive. Concurrently the hauling power of the locomotive 
is less than that of the three-phase locomotive, because, to arrive 
at the paying train-weight, double the amount has to be deducted 
from the total train-weight for the idle weight of the single- 
phase locomotive, as for the three-phase one. This is of import- 
ance, especially if there are heavy grades on the road. If, for 
instance, the railroad has a constant grade of 1 per cent., that 
is to say, one where the motors may not be loaded beyond 
their rated capacily, the Pennsylvania locomotive will be able 
to haul 267 American tons, beside its own weight, while the 
three-phase locomotive will haul 382 tons, beside its own 
weight, or 43 per cent. more. The speed in both cases is fifty 
miles per hour. (The train resistance in this calculation has 
been taken at 16 lb. per ton on the level. When the long 
grades of the line are higher than 1 per cent. this ratio becomes 
vet more unfavourable for single-phase current. For instance, 
the single-phase locomotive compared, may, on a constant grade 
of 2 per cent., haul 123 American tons, whereas the three-phase 
locomotive will haul 212 tons, or 72 per cent. more, or, if the 
three.phase locomotive exercises only the same tractive effort as 
the single-phase locomotive considered, 197 tons, or still 60 per 
cent. more. 

Table II. also shows for the single-phase locomotive, a con- 
siderably greater weight on drivers, which, on the basis of a 
coefficient of one-fifth, yields a maximum tractive effort of 
40,000 Ib. However, if we consider that so high a maximum 
with a tractive effort, on the one hour rating, of only 14,700 1b., 
is scarcely needed, and, with other electric locomotives (for 
instance, large d.c. locomotives), is never called for; if we 
further consider that three-phase locomotives will give a higher 
tractive effort for the same adhesive weight than single-phase 
locomotives, owing to the even character of the torque of the 
three-phase motor as contrasted with the pulsating torque of 
the single-phase motor, we shall conclude that this circumstance 
does not represent a disadvantage of three-phase operation. 
At the same time it should be noted that it would be easy to 
design a three-phase locomotive, which, at the same total weight 
(66 tons), would utilise its entire weight for adhesion, and 
should the requirements regarding maximum pull be still higher, 
the weight could be further increased by the addition of ballast 
weights. Even then the locomotive would weigh only about half 
as much as the single-phase locomotive considered, while it could, 
without trouble, develop for a short time the maximum tractive 
effort required. 

The maximum tractive effort of the Pennsylvania locomotive 
is not so much a consequence of its motor capacity, as of its 
great construction weight, which is a disadvantage, and cannot 
be done away with because of the great weight of motors and 
transformers. It may be said, therefore, that. roughly speak- 
ing. half the weight will suftice to turn out a three-phase loco- 
motive of the same. or rather more, power than that of a 
eorresponding single-phase locomotive. 


Wireless Telegraphy in Spain.— The wireless telegraph stations 
of Corunna and Ferrol, which were the property of the news- 
paper "El Diario Ferrolano,” have recently been ceded to the 
State in exchange for a ќетосгагу and gratuitous service to 
the newspaper in question. The stations will remain open to 
the use of the public, and will be employed for the instruction 
of the emplovees of the wireless telegraph service, who are 
destined for the stations to be established at strategic points. 


The Imperial College of Science.—The acting-secretary of the 
college has written to the Education Committee of the London 
County Council, asking for a maintenance grant of £5.000 for 
the year 1908-9. According to the scheme of 1903, the Council 
proposed to contribute the sum of £20,000 per annum, provided 
that land, buildings, and equipment for the proposed additional 
technological teaching and research. to the value of not less than 
£500,000, were in use. The acting-secretary states that the 
governors do not think it necessarv that the Council should 
contribute the full amount of £20.000. The General Purposes 
Sub-committee of the Education Committee, report that although 
the governors have a capital of £510.500 at their disposal, only 
£86.000 is in use—this amount being roughlv the value of the 
new portion of the Royal College of Science building. Until 
the value of the new buildings and equipment had risen to the 
stated value of £500.000, the Council were not hound to con- 
tribute апу sum whatever, but they were prepared to include 
the sum of £5,000 in the annual estimates, and to actually pay 
this amount if the Council was satisfied that the additional 
expenditure on the part of the governors for the development of 
post-graduate teaching and research for the session 1908-9 
amounted to not less than this sum. 
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THE GENERAL ELECTRIC DINNER 


T the eighteenth annual dinner of the General Electric Co., 

Ltd., held last Saturday at the Trocadero Restaurant, Mr. 
Gustav Вүмс presided over a gathering numbering upwards 
of 450. After the loyal toasts, the chairman proposed *'The 
Prosperity of Electrical Science and Industry." The success of 
anv company, he said, depended on three main factors: the 
management, the general state of the industry, and political 
considerations. Mr. Byng then made appreciative references to 
the work of Mr. Hirst, the managing director, and of many 
individual members of the staff. With regard to the state of 
electrical science and industry, we had a serious rival in pas, 


* 


but the metallic filament lamp had given a tremendous 
impetus to the electric lighting industry. The Robert- 
son factories were working hard, and `the foundations 


of a large new factory for metallic filament lamps had 
been laid at Hammersmith. England would soon be on a 
level with other countries in this matter. The influence of the 
third factor was not so favourable to success; the members of 
the present Government were, he said. opposed to the idea 
that industrial enterprise should be national. It was the duty 
of the Government to stand by and assist the manufacturer. 
He emphasised his own opinion that Free Trade had a bad 
influence on the industry, and attributed to the present fiscal 
policy of the Government the disproportionate amount of 
unskilled as compared with skilled labour. 

Colonel R. E. B. Crompron (president of the Institution of 
Electrical Engineers) was the first to respond. He said that he 
was not one of those who thought that the electrical industry 
was in its decadence. England was obliged to confine herself 
to smaller and less showy work than that carried out abroad 
owing to the lack of water-power, but he thought that in this 
direction England had done well—nowhere could be found more 
excellent or better controlled systems of supply; and the average 
prices for electrical energy, both for lighting апа heating, 
were less than in any other country. 

Мг. W. M. MonpEv made some remarks in praise of the 
energy and enterprise of Mr. Byng and Mr. Hirst. With 
regard to the work in other countries, he was sure that we 
had little to learn as to electricity supply. Three years 
ago he had compared twenty representative towns in England 
and in Germany, and he had found that three times the number 
of units were supplied in the English towns at one half the 
price. He thought that the electricity supply companies would 
do well to enter into the field offered by small houses taking 
energy on the prepayment system. Both light and heat must 
be supplied, however. 

Mr. Н. Hirst welcomed the guests, and read letters from Sir 
W. Н. Preece and Prof. W. E. Ayrton, who were unable to 
attend. Sir W. Н. Preece was celebrating his 75th birthday in 
his own family circle, and a telegram of ccngratulation was 
despatched from the assembly. 

Mr. E. Grant Burts and Prof. J. PERRY responded for the 
guests The latter welcomed the advent of the osmium and 
tantalum filament lamps, and remarked that the competition 
with gas had been a good thing for the industry; the invention 
of the incandescent gas mantle, particularly, had put us on 
our metal! Electrical engineers, however, should not be too 
confident about heating; heating by gas was equivalent to 
paying £6 per ton for coal, but heating by electricity might 
be said to be equivalent to paying £130 per ton. 

The health of the chairman was proposed by Mr. Rashleich 
Phipps (president of the Electrical Contractors’ Association). 
In addition to those already mentioned, the guests included 
the Hon. C. H. Rason (Agent-General for Western Australia) 
and a large number of well-known consulting engineers, central 
station engineers, and others connected with electrical engineer- 
ing. During and after dinner an excellent programme of 
music was performed, and the evening concluded with an enter- 
tainment in which several well-known variety artistes took part. 


Temporary Supply at Gillingham.—On Wednesday last week in 
the King's bench division of the High Court the Lord Chief 
Justice, Mr. Justice А. T. Lawrence, and Mr. Justice Sutton, 
sitting as a divisional court, had before them the case of the 
Mayor, Aldermen, and Burgesses of Gillingham, Kent, r. The 
Kent Electric Power Co., which came before their lordships 
on a case stated by the arbitrator. In 1905, owing to the 
destruction by fire of the generating station of the Gillingham 
Urban District Council, an agreement was entered into 
with the Kent Electric Power Co. for a temporary supply cf 
electrical energy. This agreement was dated June 6th. 1905. 
and provided for the current to be metered at the defendants’ 


power station, any difference between the parties con- 
cerning the agreement ог its construction was to be 
referred to an arbitrator. A supplemental agreement was 


later entered into for a continuation of the supply under the 
original agreement. At the date of this extension agreement, a 
question arose as to the accuracy of the meter. The point went 
to arbitration, and the arbitrator, beine in doubt as to whether 
he would be in order in admitting evidence of certain tests of 
the meter in question, applied to the court for direction. Their 
Lordships decided that the case should be sent back to the 
arbitrator for the admission of the evidence referred to. 


// 
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A NEW SINGLE-PHASE RAILWAY MOTOR 


M R. E. F. ALEXANDERSON read a Paper recently before 
LVi the American Institute of Electrical Engineers describing 
а new single-phase motor designed for traction purposes. The 
motor in question, is neither a series nor a repulsion motor in 
the generally accepted sense, but embodies the best features 
of both. The windings resemble those of a series motor, and 
the armature and stator are permanently connected in series. 
A general diagram of the motor is shown in Fig. 1. The ter- 
minal voltage can be selected with greater liberty than in a 
series motor, but not so arbitrarily as in the case of a repul- 
sion motor. The author designates the motor as a ‘‘series 
repulsion motor " for lack of a better name. 

Іа its performance it resembles the series motors with com- 
mutating poles, but several distinct’ advantages are claimed 
over the same. Instead of producing a commutating tlux locally 
by coils on the stator, the conductors in the armature are 
located in such places where the desired tlux will naturally 
exist. This arrangement simplifies the stator winding consider- 
ably. The compensating winding of the series motor is re- 
placed by an inducing winding with twice as many turns, and 
the energy is introduced either in the stator alone or in the 
stator and rotor together. Ву this arrangement, as will be 
explained later, the starting torque is doubled for the same 
commutation and the same supply of current. 

In the compensated repulsion motor the commutating field 
becomes too strong as soon as the speed appreciably exceeds 
synchronism, unless special arrangements are made to suppress 
this field locally. The motor under consideration is not limited 
by the synchronous speed, as the repulsion motor feature is 
reduced at the high speeds, and its action follows more closely 
the performance of a series motor; the number of poles can 
therefore be selected with the same liberty as in a series motor. 
This is of great importance for the motor characteristics, par- 
ticularly in regard to weight and starting torque. Further- 
more, no extra set of brushes, nor any series transformer, is 
required. which makes the motor equally well adapted for 
direct and alternating current. These being the most important 
general characteristigs of the motor, there are a number of 
features which are of interest, particularly to the designer. 

А theoretical discussion of some length is given in the Paper 
to demonstrate how the two fundamental conditions for good 
commutation can be fulfilled in a series repulsion motor at 
any speed without the aid of commutating poles. Instead of 
creating a commutating flux artificially in a place where the 
commutated conductors happen to be, the conductors are located 
in a place where the correct flux will naturally exist. By 
controlling the value as well as the phase of the different fluxes 
as described, perfect commutation can be obtained at any 
speed. The improvement introduced by the fractional-pitch 
armature winding is a separate matter and is of the same 
character as the change from an ordinary direct-current machine 
to a commutating-pole machine. 

The starting of a single-phase motor is materially handi- 
capped by the fact that the alternating nature of the main 
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field sets up currents in the armature coils which are short- 
circuited by the brushes. This same difficulty is experienced 
in all known types of single-phase commutator motors. Although 
the principle involved is the same in the motor under con- 
sideration, the practical result gained by the arrangement em- 
ployed is a starting torque twice as high as would be possible 
їп а corresponding series motor for the same commutation and 
the same supply of current. 

This double starting torque is obtained by winding the 


stator with twice as many turns as the armature. 'The motor 
starts as a repulsion motor with the armature short-circuited 
as shown in Fig. 2. The current as it enters the stator has 
only half the strength of that in the rotor, owing to the ratio 
of stator to rotor turns. The short-circuiting switch of the 
rotor carries only half as much current as the rotor itself, 
because the current in the short-circuited connection is only 
the difference between the stator and the.rotor current. The 
inducing winding, the field, and the armature are connected 
permanently in series, but with the connections shown, the 
field is in series with the stator circuit at starting and with 
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the rotor circuit when running. In starting, the rotor carries 
twice as much current as when running, in order to give the 
same field strength—in this manner doubling the starting torque. 
The sparking at starting is quite insignificant up to a certain 
value of the voltage short-circuited by a brush, but beyond 
this point the commutation rapidly becomes bad. This critical 
value is about the same as that which gives a reasonably good 
commutation in running. In regard to the practical applica- 
tion of the system, it may be mentioned that several four-motor 
equipments for alternating and direct current have been in 
operation for some time. The alternating-current control equip- 
ment has a total of seven contactors and a reversing switch. 
This gives four points on the controller which seems quite satis- 
factory for motor-car operation, though any number of steps 
can be added to take care of locomotive operating conditions. 

The preferred method of control is the one shown in Figs. 2 
and 3. In starting, the armature is short-circuited, апа the 
full secondary voltage of the transformer is impressed upon 
the inducing and exciting windings. The current flowing 
through the stator continues through the armature, but due to 
the ratio of turns of inducing winding and armature winding, 
an additional current of equal strength to the stator current 
flows through the local circuit of the armature and the short- 
circuited connection. In the running connection, part of the 
power is introduced in the stator and part in the rotor, and 
the field winding carries the same current as the armature; 
that is, twice the stator current, thus giving a relatively greater 
field strength than in the starting condition, just as it would 
be produced by a series-multiple connection of the field winding. 

Although the total potential impressed upon the stator and 
rotor is the same for starting and running, the result of chang- 
ing the connection so as to transfer the energy input from the 
stator to the rotor has the effect of increasing the resulting 
voltage of the motor. This is due to the ratio of transforma- 
tion between stator and rotor. In this manner a higher speed 
is obtained bv impressing a higher resulting voltage, and the 
same change of connections makes the motor adapted for a 
higher speed by changing the ratio of series and repulsion motor 
action. 

The considerations governing the power factor of single-phase 
motors are then briefly considered, and it is shown that the 
power-factor of the ''series repulsion motor ” is practically the 
same as in a series motor. 

The use of resistance leads, which has been so much dis- 
cussed, has been found to be unnecessary in motors of the 
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type described. Certain motors which have been operated for 
a considerable time as series motors, and then rewound во as 
to embody the features described i this paper, have shown 
an increased life of brushes and commutator up to the standard 
of good direct-current practice. The improvement in commuta- 
tion was so great that it was possible at the same time io 
increase the thickness of the brush and the output of the motor. 

In regard to choice of frequency, the series repulsion motor 
again gives greater liberty. Whereas the starting torque сап 
be doubled on either 15 or 25 cycles, it may be mentioned that 
a series motor which was almost inoperative at a certain load 
at 25 cycles, after rewinding, as described, was tested as a 
series repulsion motor, and found to give excellent commutation 
at 49 cycles, at the same lcad. lt can therefore be said in 
general that 25 cycles is entirely satisfactory for all geared 
motor work; it is preferable in that the combination of motor 
and transformer weighs less at 25 than at 15 cycles. 

Economy of Material.—The motor described can be built in 
larger capacities than the series motor. The principal reason 
for this is the inherently good commutation and increased start- 
ing torque which make resistance leads unnecessary, thereby 
eliminating the heat generated by the resistance leads, and 
also gaining space in the slots, w hich can be used for copper. 
Furthermore, it is possible to increase the flux per pole without 
impairing the commutation. 

The author sums up the advantages claimed for the new 
type of motor as follows :— 

(1) Good commutation at all speeds without the use of resist- 
ance leads. (2) Larger capacities possible than with the series 
motor. (3) High tractive effort possible, due to the liberty 
of selecting the number of poles. (4) Increased starting torque, 
possible becavse of the inherent ratio of winding turns, without 
supplying an increased current from the main transformer. 
(5) Simplicity of construction. The stator is the same as in 
the series motor, in fact easier to con:truct due to the greater 
liberty of placing the field-winding in slots. The armature is 
constructed according to standard direct-current practice with 
the conductors soldered into the commutator bars. (6) Equally 
well applicable to direct and alternating current. 


CATALOGUES AND PAMPHLETS RECEIVED 


ALTERNATORS, TRANSFORMERS. METERS. -- New 
leatlets from the Electrical Co. deal with the following sub- 
jects :—Specification of revolving field type three-phase alter- 
nators with internal or external held: price lists of single-pnase 
oil-insulated transtormers, from 1 to 70 kw.: three-phase oil 
transformers пэ to 100 kw.: and continuous-current meters for 
switchboard and traction use. 


ARC LAMPS.- A leatlet from the Warner Engineering Co. 
gives particulars of the ^ Warner Solio” arc lamp, three forms 
of which, with decorative metal cases, are illustrated. A polar 
curve Is given showing the excellent distribution of light obtain- 
able with this form of lamp, for which an etticiencv of 0223 
watts per mean hemispherical candle-power is claimed. 
Three sizes, tor 8, 10, and 12 amperes respectively, are made, 
both for continvous and alternating currents. 


ARC LAMPS.—A revised price list has been issued by The 
Forter Are Lamp & Engineering Co.. of Wimbledon, which 
covers а very considerable range of types of are lamps and 
accessories, and also some small transformera for use with 
metalhe filament lamps. The general features of the Foster en- 
clored аге lamp were described and illustrated in ELECTRICAL 
ENGINEERING, Vol IF., page 768. Lamps of this description 
are made in various forms and sizes, and special attention may 
be called to the inverted retectors listed. A simple torm of 
hot wire altermiting enclosed lamp is alo included, in addition 
to special lamps for photographie purposes, and the Foster 
fame are lamp for direct or alternating currents, with the usual 
inclined carbons and а feed mechanism of the brake type. 


CRYSTOPAL TILING.—A pamphlet. from Messrs. George 
Kent, Ltd., points cut the advantages of this special form of 
tiling í for the interior of such buildings as generating stations, 
&с. The white opal glass surface is easily cleaned, and reflects 
a great amount of light, and the elastic nature of the backing 
Eisen: the material great ОЕ 


is to hand from Messrs. Isenthal 
& Со. composed of several separate sections, conveni- 
ently arranged in a cover, and provided with а thumb in- 
dex for facilitating. reference, which covers a considerable 
range of measuring instruments supplied by this firm. The 
types included comprise electromagnetic ammeters and volt- 
meters of switchboard and portable patterns, dead-beat moving 
coil instruments, and hot-wire instruments, A separate rection 
deals with dynamometer type wattmeters. Flush type and edge- 
Wise type and illuminated dial instruments are included, in 
addition to ordinary patterns, as well as one or two forms ot 
insulation testing apparatur. 


A card from the Electrical 


Co. gives particulars of the ерта” metallic filament lamp, 


which is made in the 45 to 50 c.p. sizes for 100 to 159 volts. 


А new catalogue of port- 
able electric tools, &c., has been issued by the Consolidated 
Pneumatic Tool Co., Ltd. А large variety of. electric 
drills are included. with self-contained motors. A feature 
of these machines is the use of a small fan on the 
motor spindle by which a current. of (air is drawn 
through the motor for cooling purposes, so that motors 
of extremely light weight. for their outfit can be employed. 
The planetary form of reduction gear used also permiis ct great 
compactness, and the ball thrust bearings tend to high eth- 
ciency. The smaller drills are of the ordinary single armature 
tvpe. but an ingenious arrangement of two or even three arma- 
tures revolving in one field” system 15 adopted in the larger 
machines. Nome of these drills were illustrated in ELECIRICAL 
ENGINEERING (Vol. 11., p. 612) in connection. with the recent 
Engineering and. Mac hinery Exhibition at Olympia. Alternat- 
ing and continuous current drills are included, and a number ot 
useful accessories. are listed, including a special form oif feed 
gear for adapting these drill to rail bonding work. Other tools 
are portable grinders, buffers, &c., for hand or lathe use, as 
well as pedestal forms, and a special design of long necked 
grinder for internal. work. A particularly. compact self-con- 
tained blower for dusting electrical machinery is listed. and 
another line of machinery which should be mentioned is simply 
designed series of electric worm-geared lifting blocks. Other 
apparatus includes a magnetic separator, which can be employed 
for separating ircn and steel borings and turnings from dirt, 
and several other purposes, and a submarine arc lamp for the 
us? of divers 


STORAGE BATTERIES. D.P. Battery Co. have issued 
a pamphlet on their well-known storage batteries, printed with 
three parallel columns in English, Japanese, and French respec- 
tively. The Japanese lettering is printed in lines across 
the page, to read from left to right, in order to correspond 
with the other two languages, and the prices are given in 
£ s. d., although Japanese numerals are employed. We notice 
what appears to be a typographical error in the table of capaci- 
ties on p. 10, where, in the Japanese column, the second size 
is given as 149 instead of 240 ampere hours. 


TELEGRAPH, TELEPHONE, AND RAILWAY SIGNAL 
APPARATUS.-—A handsome bound catalogue from the Walters 
Electrical Manufacturing Company at Kensal Road. W.. con- 
tains particulars of a verv complete line of telegraph instruments, 
including Morse ink writers, tull sets of apparatus tor single and 
double current, simplex and duplex, diplex and quadruplex 
working, sounders, relays, keys, and other apparatus, galvano- 
meters, and testing apphances. A number of patterns of bells. 
Indicators, and pushes are included, and a complete range of 
lock and block instrnments fcr railwav signalling. The tele- 
phone section embodies most of the familiar types of wall and 
table sets for battery and magneto working. small switchboards 
for private exchanges, and automatic crentacement intercam- 
munication telephones. Patterv materials of all kinds аге in- 
cluded, as well as insulators, line material, and tools. 


TRANSFORMERS.—Messrs. Johnsen & Phillips, Ltd., hive 
issued а carefully arranged and well illustrated pamphlet desc rib- 
ing their series of standard designs for single-phase and three- 
phase transformers, "The air-cooled type are built up to 100 
k.v.a. capacity, the oil-self-cooled type up to 40) k.v.a.. and 
oil-insulated water-ccoled type up tc апу size. The «cres. are 
cf the “butt joint" type, and а damaged coil can Бе easily 
replaced. The frame is simple, and ijs so designed that there 
are no clamping bolts through the part which carries the mag- 
netic flux. Particulars of performance of this type ot trars- 
former, and finally the dimensions and weights for both single- 
phase and three-phase air and oil cccled transformers are given. 


WEIGHING MACHINERY.- The new catalogue cf меори; 
machinery issued by Messrs. Hodgson & Stead. of Manchester. 
contains illustrated particulars of practically every kind of 
weighing appliance, ranging from the largest railway weigh- 
bridges, down to the smallest scales and balances. including 
а particularly large selection of platform weighing machines for 
general purposes. 


Sale of Magneto-Igniters.—In the Ccurt of Appeal on 
Friday before Lord Justice Vaughan Williams, Lord Justice 
Farnwell, and Lord Justice Kennedy, the case of De la Valette 
r. Riches & Co. was decided. The first claim had been ad- 
mitted, but defendants (Riches & Co.) had brought a counter- 
claim for breach of contract, and Judgment had been given by 
Mr. Justice Walton, who had granted defendants £750 damages, 
but had raised the point as to whether the agreement was en- 
forcible, (See ELECTRICAL ENGINEERING, Vcl. 1}.. раце 193.) 
Their lordships held that the contract. did not ccme within 
the Statute of Frauds, and was not enforcable, and accordingly 
the appeal was allowed. 
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THE OFFICIAL AUDIT OF ELECTRIC SUPPLY COMPANIES’ 
ACCOUNTS 


N November last the Poard of Trade issued to electric 
I companies a letter, which we reprinted at the time, 
stating that "they are considering how far it would be possible 
or expedient to utthse for the purposes of the official audit, 
the audit conducted on behalf cf the shareholders, and so to 
reduce the amount of work and inconvenience involved by the 
double audit." This letter has led to protests from a large 
nunber of local anthorities, who are evidently under the im- 
pressicn that their interests as the potential purchasers of the 
companies’ undertakings are in some way protected by the 
existing cffizial audit, and would consequently be imperilled 
if it were dispensed with. The principal ground for this view 
appears to be that the purchase prices to be paid when the 
undertakings are eventually acquired by the local authority. will 
be based upon the companies’ capital expenditure, as shown by 
their bcoks, and that it is therefore necessary that an official 
audit shall be maintained to prevent improper allecation of 
expenditure to capital account, or inflated and unnecessary 
capital expenditure. 

There are two principa] conditions under which the company 
undertakings may be purchased by the local authorities, and it 
is necessary to ccnsider these separately in order to see whether, 
and to what extent, the official audit could be a protection 
against over-payment by the purchasers. 

The first or general statutory conditions are those provided by 
Section 2 of the Electric Lighting Act cf 1882, which permits 
the local authority to purchase the undeitaking at the appointed 
time at the fair market value of the lands, works, materials, 
and plant at the time of the purchase, due regard being had 
to the nature and then condition of such buildings, &c., &c., 
and to the state of repair therecf, and to the circumstance that 
they are in such a position as to be ready for immediate wcrk- 
ing, and. to their suitability of the same to the purposes of the 
undertaking, but without any addition in respect of compulsory 
purchase cr cf. goodwill, or of any profits which may or might 
have been made, or of any similar considerations, Failing agree- 
ment between the parties, the price is to be determined by 
arbitration, and the section above summarised is а statutory 
instruction to the arbitrator as to the basis he must take for his 
award. 

There has been no purchase under the section, but it is sutti- 
«dently close to the purchase clause (Section 43) of the Tramways 
Act of 1870, to make it certain that the legal meaning is sub- 
stantially the same, so far as it has any bearing upon the question 
of audit of the companies’ accounts. 

In the first place, the value is the structural value of the 
works, plant. &с.; at the time of the purchase, in their then 
conditicn. their then state of repair, and their suitability to the 
purposes cf the undertaking; this can be detern inable only by 
contemporary evidence, and the capital account of the company 
during the years of its exploitation could not be admitted es 
evidence by апу arbitrator. This view is supported by the 
actual working of the Tramways Act purchase clause. In the 
arbitraticns held thereunder, the valuations made by both sides 
are their estimates of the structural value at the time of pur- 
chase. The usual method is to set out the cost of the under- 
taking as a new structure at the "appointed day," and to depre- 
aate it, according to its age, the ascertained rates of wear 
and the actual state of repair? Some of the company's plans and 
hooks may be accepted, as the bases of "quantities," and it is 
usual for the experts on both sides to endeavour to "agree quan- 
tities," in which process the company's records may be used. 
Any such use is, hcwever, strictly bv consent of the purchaser, 
who may dispute every detail of the company's "quantities," 
as well as their valuation, if so disposed. 

The very specific instructions laid down by Parliament for 
the guidance of the arbitrator, do not include his scrutiny of 
the company's books, and it is submitted that those books and 
the published acccunts derived therefrom, will be entirely im- 
material to the awards made: and consequently. that their 
oficial audit or non-audit must be equally immaterial. 

The other conditions under which the local authorities may 
purchase electric supply undertakings are. generally, in virtue 
of agreements to purchase before the expiry of the period at 
which the compulsory purchase clause becomes applicable. Such 
an agreement may he made in virtue of Section 3, of the Act 
of 1883, either when the company is obtaining its Parliamentary 
powers, when the terms form virtually part of the ‘price of 
consent," or if may be made at any time after the granting of 
the powers. In either case the agreement must have the 
approval of the Board of Trade. 

The terms of such agreements, of which there are many in 
existence, vary widely, but they are in general so drafted as to 
provide that the company shall receive, in some form or other, 
compensation for the prospective profits of the time elapsing 
between the date of purchase by agreement, and that at which 


сотраћ огу purchase may occur; and in many cases the con- 
pensation is defined as a premium added to the capital properly 
expended upon the undertaking. There are other cases in which 
the compensation is defined as а sum suflicient. to make up 
some average dividend upon the capital expended, during the 
whole period of the company's concession; and in all these ¢-ses 
the company's bzoks will no doubt be relevant, but not con- 
clusive. [t is therefore contended that the ctlicial audit of the 
accounts is necessary to prevent improper swelling of the pur- 
chase price, but if this view is correct it would put upon the 
official auditor a much more onerous task than that of audit, no 
less indeed than an annual valuation of the undertaking in the 
terms of the purchase agreement. On this basis, clearly, the 
potential seller and purchaser would necessarily seek to protect 
their interests before the auditor. exactly as they do betore an 
arbitrator. lt hardly seems to need argument to show that 
such an annual valuation is impracticable, and would be a 
foolish waste of time and money. 

To take a concrete illustration, the case of the Porough of 
Camberwell may suttice. Here, the Borough may buy the under- 
taking of the County of London Electric Supply Company, at 
any time, by paying an amount equal to a sum of £133 for every 
£100 ''prcperly expended on the undertaking and chargeable to 
the capital account," “The undertaking " means the company’s 
undertaking within the Borough of Camberwell. The company 
works this in conjunction with other undertakings, as one busi- 
ness. It has no generating station in Camberwell, but it has, on 
the other hand, mains passing through Camberwell which supply 
other districts. Evidently the question of how much capital 
has been "properly expended and charged to the capital ac- 
count," in respect to that undertaking is one upon which the 
seller and the buyer, both in good faith, may differ widely, and 
one on which neither would be willing to take an otticial's 
opinion, unless lie were acting judicially ad Aoc, and heard the 
parties in a regular way. The Camberwell Borough Council has 
asked the Board of Trade to set up machinery һу which its own 
representations and the explanations of the company may be 
duly considered, but does not seem to recognise that it 1s really 
asking for an annual valuation, and will probably not wish 
to pay for such werk at the usual rates. 

The proposal of the Роага of ‘Trade to accept the audit of the 
shareholders! auditcr seems to have been made to relieve tne 
companies of the wcrk and expense of two audits of the same 
accounts. It is difficult to see how any public interest. can 
suffer from the change. It must be assumed that auditors 
accepted by the Board of Trade will be professicnal accountants 
of undoubted capacity and integrity. The otticial auditors have 
no legal power to amend accounts of which they do not approve; 
they may comment on them, and the spectacle is on record cf an 
official auditor in his comments speaking of items which he 
has “disallowed” for years in succession, with no effect upon 
the accounts. 


A New Form of Accumulator.---A form of battery, containing 
some points of novelty, made by the Standard Electric Accumu- 
lator Co.. of New York, is described in the Street Jail way 
Journal, The main feature is the complete enclosure of the 
active material and its lead electrode in a very thin, strong, 
and porous box of unglazed pottery. The result is a cell having 
the same chemical properties as other lead-lead-oxide couples, 
but very light for its output, since the supporting grids have 
been replaced by the much lighter earthenware. Moreover, 
the active material stays permanently in place. The cells are 
built up on the unit system. Fach unit box is about 33 in. 
square, and half an inch thick over all. [ts sides аге porous 
plates, of which the inner surfaces are reticulated, ага the 
outer faces ribbed. The reticulations strengthen the plates 
and firmly grip the active material, while the ribs give added 
strength, and also serve as spacers to hold adjacent. boxes far 
enough apart to permit free circulation of the electrolyte when 
the cell is in use. When assembled the opposed ribs provide 
vertical Hues in which the acid flows freely. The body ot the 
plate is about 1/32 of an inch thick, and so porous that liquid 
goes through it almost as through blotting paper, while. the 
pores are so fine as completely to prevent any infiltration of the 
active materials. In building the battery the reticulated sides 
of the plates are compactly filled with a paste of lead oxide, 
and a sheet.lead electrode is placed between two plates. ‘The 
edges are closed tight, either by flanges on the plates them- 
selves or by edge pieces applied when the cell is assembled. In 
the larger cells as many unit plates as are Necessarv are assem- 
bled with a single large lead sheet as electrode between the 
active surfaces, апа these composite boxes are assembled with 
non-conducting backing plates and hard lead bands. The ele- 
ment thus assembled is placed in its electrolyte, "formed " in 
the ordinary manner, and is then ready for use. 
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A DYNAMOMETER FOR TESTING AUTOMOBILES 


VERY complete apparatus for carrying out tests of auto- 

mobiles and making measurements under running conditions 
of speed draw for full horze power of road wheels, brake power, 
&c., has been installed by the Automobile Club of America, 
New York. 

The dynamometer, which is described in Zhe Electrical 
World (New York), consists of a moving track upon which cars 
can be fully tried while remaining stationary апа under obser- 
vation. In 1924, Dr. S. S. Wheeler was requested by the club 
to design and build a machine for determining accurately the 
performance of cars of all kinds, and the present machine is the 
result of several years’ attention to this problem. It is an 
assemblage ot power absorbing and measuring instruments, and 
a large power chart with automatically operated pointers. It 
absorbs and measures the power so that, at a glance, the speed, 
tractive effort and horse-power сап be clearly seen and read at 
each instant. The measurements show the power delivered at 
the ground by the wheels of the automobile. Instead ot 
travelling along. as on а road, the car is held stationary by 
cables upon the tloor with its driving wheels resting upon two 
large drums which reach up through the floor, and which the 
engine of the automobile causes to revolve. The revolution 
of the drums is resisted by a large pendulum hanging below 
the Moor, and attached to the drum shaft, not rigidly, but 
through a device furnishing a degree of friction which can be 
varied, 

The pendulum, in consequence, swings out from the vertical 
a distance exactly proportional to the pull exerted by the car 
upon the drums. The amount of this pull, or tractive effort, is 
indicated by a pointer attached. to the pendulum and reaching 
above the floor. The indications given by the pendulum аге 
transferred to a ruler travelling across the face of a large 
chart by a wire cable moved by a small motor, in such manner 
that with each varying position of the pendulum pointer, the 
cable is moved to correspond to its new position. 

The more dithcult operation of measuring accurately the speed 
of the car, by moving another ruler vertically across the large 
chart, is accomplished by special apparatus of some novelty. 

A cone is revolved by an electric motor at absolutely constant 
speed. То verity this speed, a bell, attached to the cone shaft, 
rings at each 100 revolutions, or at intervals of 20 seconds. А 
wheel or roller, driven by the automobile and, therefore, revolv- 
ing slowly or fast to correspond, rolls upon the surface of the 
cone and is pulled, by an independent motor, back and forth 
between the small and large ends of the cone until it finds the 
point. where it does not slip because that portion of the cone 
presents the same speed asthe roller. This lengitudinal adjust- 
ment of the roller is transmitted by a wire cable to the speed 
ruler on the chart, and the power required for moving the ruler 
is thus made independent of the automobile. In other words, 
none of the power of the automobile is used in operating the 
indicators on the chart. The method of speed measurement em- 
ployed, based upon one element running at a constant speed 
like а clock, that сап be verified, insures great accuracy. ће 
roller, driven by the car if running at 60 miles per hour, must 
be drawn to a position near the large end of the cone in order 
to run with the cone. Whereas, if the car drives the roller at 
only five miles per hour, it must be drawn to a position near 
the small end of the cone. А system of electric contacts is ar- 
ranged with a motor to shift the roller automatically until it 
finds the point where it will roll oi the cone without slipping. 

The speed and power rulers are thus moved across the chart 
automatically to correspond with the speed and the tractive 
effort or pull that the dynamometer shows the car is making. 

On the board are painted the horse-power corresponding to 
each different speed and pull, so that the result at each moment 
can be read at a glance and without calculations. 

The chart can be read easily by the driver of the car. The 
speed of the car may be read from the chart in miles per hour, 
minutes per mile, kilometres per hour, &., by means of the 
several different scales provided. 

All of the measuring apparatus is made reversible so that 
when running backward the performance of the car may be 
measured. Аз a secondary apparatus, a grade meter is pro- 
vided, operated by the pendulum indicator of the dynamometer. 
To use the grade meter the clamp is set upon the sliding scale 
at the point representing the weight of the car. The moving 
lever then assumes at each moment the angle of inclination of 
the grade the car would climb (if there were no wind resistance, 
slipping, &c.), with the effort that the саг is then making. 

To observe an automobile coasting down hill, either forward 
or backward, it is necessary merely to start the electric motor 
on the shaft carrying the two large drums upon which the 


driving wheels of the automobile rest. The brakes may then 
be tested, and the wheels or gears or engine may be гип free 
(not run by the power of the automobile), and the relative 
friction loss of the automobile may be ascertained. The exhaust 
from the automobile engine is directed into a pipe connected 
to an electrically driven exhaust fan, so that the test room is 
free from smoke and obnoxious fumes. The apparatus was 
built by the Crocker-Wheeler Company. 


The Mersey Railway Contract.—On Friday, in the Chancery 
Division of the High Court, Mr. Justice Eve heard a motion 
in the action of the British Westinghouse Electric Manufac- 
turing Co., Ltd., v. The Mersey Railway Co. Mr. Stewart 
Smith, K.C., and Mr. Martelli, appeared for the plaintiffs, and 
Mr. P. Ogden Laurence. K.C., and Mr. Clauson were for the 
defendants. Counsel explained that the defendant company had 
obtained powers to convert its line to electric traction. The 
plaintiffs, who carried out the work, were to take payment in 
debenture stock, and were also to find money to re- 
deem certain existing debenture stock. "This arrangement 
was embodied in an agreement dated July 15th, 1901. That 
agreement recited that there was then outstanding original 
first debenture stock amounting to £249,276, and that under 
its new Act of 1900, the defendant company was authorised. 
to create and issue two further amounts of debenture 
stock of £275,C00 and £428,090, making a total of £705.09) 
debenture stock. The contract price for the work was to be 
£620.0C0, payable in 4 per cent. perpetual debenture stock. 
Therefore on the redemption of the £249.276, the company was 
entitled to create and issue £705,070 perpetual 4 per cent. de- 
benture stock. The agreement also provided that the Mersey 
Railway Co. should not issue the difterence between the 
£24€.2/6 and £275.0C0, or the difference betwen the £520.00 
and the £705.C00. at a higher rate of interest than 4 per cent., 
or at a lower price than par, without the previous consent of the 
plaintiff company in writing. The action was brought. for 
alleged breach of this clause. The reason for the clause was 
that the company should not flood the market with stock 
which would spoil the plaintiff company's holding. His lordship 
inquired if Mr. Smith contended that the clause bound the 
defendant company for all time. Mr. Smith said he did not 
know, but he did say that it bound the defendant company so 
long as the plaintiff company had rights under the contract. 
The plaintiff had still. got some of the debenture stock, and 
there was a considerable block of the 2640.060, namely, £34.CO0. 
unissued. The plaintiff company said the work was all com- 
pleted in June, 1906, but as so often happened in these contracts 
disputes had occurred. The railway company said that the 
work was not completed, and that. the plaintiff company had 
been paid all it was entitled to. The parties had been at 
arbitration on the matter, and a supplementary agreement was 
entered into оп July 19th. 1904, and the defendant company 
now said that there had been a breach by the plaintiff com- 
pany of its obligations under the supplementary contract, which 
released the defendant company from its liability under the 
original works contract. That was the question that had to 
be determined. If the defendant company was right, the con- 
sequences to the plaintiff company would be very serious, be- 
cause there was £34,000 stock unissued, and if the fetter under 
clause 4 of the works contract were removed the defendant 
company would issue stock at such discount as it pleased. 
In this way the defendant company could interfere with the 
large holding of stock held by the plaintiff company, апа its 
friends, and could destroy any market for the plaintiff com- 
pany’s shares by putting blocks of debentures on the market 
at a lower price. The defendant company, in fact, was trying 
to force the plaintiff company to at once take up the unissued 
£354,000 stock. Mr. P. Ogden Laurence, K.C., for the defendant 
company, argued that no reading of clause 5 warranted the con- 
struction that the plaintiff company was to have two months 
notice in each year. His lordship, in his judgment, held that 
the plaintiff company was bound to take over the stock on 
January 2nd, 1908, and that by the failure to do so the com- 
pany stood released from the works contract. It was said 
that the conduct of the company, subsequent to the failure of 
the plaintiff company to take the shares amounted to a waiver 
of the consequences, because it did not present the stock. 
But the obligation was on the plaintiff company to present itself 
with the money to pay for the stock. The company was, by 
plaintiff's failure to take the stock on January 2nd. 1908. re- 
leased from clause 4, and all he could do was to refuse the 
motion. The motion was accordingly refused ith costs. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


WO highly interesting articles by Dr. A. E. Tutton, F.R.S., 

have appeared in the last two numbers of the Pimes En- 
gineering Supplement upon “'Тһе Diamond and its Artificial Re- 
roduction." The first article deals mainly with the diamond as 
it is found naturally occurring, and its properties. It is pre- 
mised that the diamond is always produced by the crystallising 
of molten carbon under pressure, and it is presumed that the 
crystallisation usually took place within molten iron. The blue 
clay which forms the pipes in which the diamond is found is not 
the magma in which the crystallisation took place, but the 
diamonds have been forced up into the clay by volcanic agencies. 
Recently blocks of one of the original rocks in which crystallisa- 
tion took place were found in blue clay. These blocks consisted 
of an eclogite containing large quantities of iron, and small 
diamonds were actually found within them, thus giving the final 
proof that such was the original mode of origin of the diamond. 
Although carborundum and metallic tantalum approach the dia- 
mond in hardness, they do not exceed it, and the diamond is 
still the hardest substance that we know. Although diamond is 
so hard, it is extremely brittle, and can readily be reduced to a 
powder by a blow from the hammer. But Sir William Crookes 
has shown that if it be placed between two hard steel jaws, and 
an even pressure applied, the jaws can be made to touch each 
other. the diamond having been embedded into the hard steel 
as if it were wax. Diamond is, ав is well known, an allotropic 
modification of carbon, and by strongly heating it in an elec- 
tric arc, can be converted to graphite. Quite recently Parsons 
and Swinton have shown that by rapid bombardment by means 
cathode rays, the diamond can be converted into a graphite 
coke. The current used was about 48 milliamperes at 11.20) 
volts, and at a temperature of 1,890 C. the diamond swelled 
up and became converted into this coke. It was left to 
electric furnace methods to prove on a laboratory scale that the 
necessary conditions for the production of crystalline carbon in 
the form of the diamond, are high temperature pressure and 
slow solidification. High temperature, because it is first of all 
necessary to liquefy the carbon. It has been found when 
amorphous carbon and graphite are heated to a temperature of 
5.600? in the electric arc, in an atmosphere incapable of chemi- 
cally acting upon the carbon, that they vaporise without first 
liquefving, and on cooling condense to form crystals of graphite. 
Diamond. on the other hand, is first converted into graphite, 
and then vaporises. and on condensation forms graphite. Now 
arsenic behaves in a similar manner, but if heated under pres- 
sure, jit can be liquefied. The conclusion there is, that if 
carbon is heated to a sufficiently high temperature at a suflicient 
pressure, and is allowed to cool under pressure, crystalline 
carbon in the form of diamond will settle out. 

In 1896 Moissan showed that by dissolving sugar carbon (the 
purest form of amorphous carbon) in molten iron, aud plunging 
it into cold water or mercury, great pressure is produced. 
When pure iron is cooled it contracts regularly like any 
other metal. But when carboniferous iron is cooled it expands 
in the act of solidifying. Ву suddenly quenching iron, a 
solid laver or crust is produced outside the molten metal. 
When. therefore, the inside layer commences to solidify, it ex- 
pands as it solidifies, and thus, as it is encompassed with the 
хопа crust, enormous pressure is exerted. When quite cold 
the iron was dissolved away by means of acids, and there was 
left behind minute crystals of diamond. Moissan melted the 
поп in a carbon crucible with a current of 1.000 amps. at 6) 
volts. a temperature of between 5.000 and 4.000? C. thus being ob- 
tained. Crookes, in 1897, confirmed Moissan's work, and again 
in 1905 Moissan publihsed a further paper upon the subject. 
Shortly after Moissan published his work in 1896, Professor 
Majorana, in Italy, also showed that pressure and high tem- 
perature were necessary. He heated a piece of charcoal between 
two carbon electrodes, and then while incandescent drove it with 
creat force into a hole in a steel block. In 1905 Sir Andrew 
Noble exploded cordite in closed steel evlinders, a temperature 
of 5.100° was obtained, and a pressure of 50 tons per square 
inch. Sir William Crookes examined some of the carbon de- 
posited, and found ìt to contain minute diamonds. Although 
electricity. has been successful in unravelling nature's secret. of 
manufacturing the diamond, it is not probable that diamonds 
will ever be manufactured. We have no concention of the 
enormous forces exerted by nature in the earth's interior, where 
masses of molten metal and rocks are cooled slowly. Апа this 
is really the point, we cannot conduct our experiments upon а 
sufficiently large scale, and cool slowly enough, to ever expect 
to obtain large crystals of diamond. Tt has already been men- 
tioned that carbon exists in three allotropic forms. There is no 
difficulty iu obtaining amorphous carbon or charcoal, but until 
the introduction of the electric furnace it was not possible to 
manufacture graphite, but last year, as we mentioned in this 
article last week, 5,092 tons were manufactured in the electric 
furnace. 


In cont:adistinction to the results obtained by J. Tafel, who 
stated that when nitrates were reduced in acid solution with 
copper cathodes the reduction does not go beyond the hydro- 
xylamine stage, Н. E. Patten found that hydroxylamine is 
reducible with copper cathodes, and he was able to obtain 58:8 
per cent of the theoretical yield of ammonia. The electrolyte 
contained in this case L'7 рег cent. of sulphuric acid. 
(Chemiker Zeitung, 1907, 1,135.) Tafel now replies (Chemiker 
Zeitung, 1908, 135) that his reductions were carried out with 
a heavy current in 50 per cent. sulphuric acid, and that in 
such an electrolyte hydroxvlamine is not reduced to ammonia. 
He has, however, repeated the work, using diluted acid, and 
finds that hydroxylamine is actually reduced when the on- 
centration of the acid in the cell is below a certain minimum. 
The question is one of interest, the probable explanation is 
that in dilute solutions the hydrogen is given up with a higher 
super-tension than in strong solutions. 

Eleetrochemical and Metallurgical Industry of February 
reports that the Canadian Zine Co. is making good progress 
with the completion of its plant. The plant is designed for 
the electric reduction of zinc, and is being built after the 
designs of Е. T. Snyder. An electric plant is working success- 
fully in Sweden, but this is the first plant to be erected on 
the American Continent. A large quantity of the lead ore in 
the Slocan district contains zinc, and the smelters demand a 
penalty for the zinc content. Consequently, а considerable 
quantity of the ore cannot be worked owing to this penalty. 
The establishment of the Canadian Zine works in Nelson will 
mean the opening up of many Slocan properties which at present 
cannot be worked remuneratively. 

In the same number of Electrochemical and Metallurgical 
Industry, a Multiple-Voltage Dynamo for Electroplating pur- 
poses is described. There are two commutators and two’ sets 
of brushes, one on each side of the machine. The commutators 
are each connected with half of a double winding on the 
armature. For plating purposes each set of brushes may be 
connected to a plating tank. so that two separate tanks may 
be operated from the same machine. Both may be operated 
independently of the other, since by placing in each circuit an 
adjustable resistance it is possible to adjust the pressure at 
the terminals of e^ch tank at will It is also possible. by 
conne-ting the negative brush on the one side of the machine 
with the positive brush on the other side to connect the two 
armature windings in series, so that the double voltage is 
produced at the two free brushes. Suppose, for example, that 
the machine is built to give normally 5 volts on each side, 
it is possible to supply any voltage between zero and 5 to 
two tanks simultaneously and independently by means of the 
two adjustable resistances. But by connecting in series as 
just described. it is possible to obtain anything between 5 and 
10 volts. By using a single machine in this wax, the saving 
in first cost and floor space is self-evident. The whole of these 
changes can be made with three switches. One for connecting 
the two windings of the dynamo in series. When this switch 
is open there is no connection between the two windings, and 
the current can be taken off from both sides of the machine 
independently and fed to two local cireuits. One switch in 
each of the two local circuits is necessary to open and close 
them independently. These dynamos are built for from 400 
to 10,000 amps., and are supplied by the Zucher and Levett 
and Loeb Co., of New York. 

The first award of the Perkin medal has been made to Mr. 
J. B. Е. Herreshoff, the chief scientific adviser to the Nichols 
Copper Со. The Perkin medal was founded in 1906 in con- 
nection with the “coal tar colour" jubilee, and is to be given 
to an American chemist in recognition for good work done. 
It is particularly interesting that it should have been given to 
an ''electro-chemist," it also shows the importance which the 
Americans attach to this comparatively new branch of 
chemistry. 

The Electrochemische Werke, of Berlin, which is in a very 
flourishing condition, have just declared a dividend of 9 per 
cent. Their chief works are. їп Bitterfeld and Rhein- 
felden, and also at the ('hemische Fabrik Griesheim-Electron 
in Frankfort. They manufacture chlorine, bleaching powder, 
potassium, hydroxide, sodium hydroxide, potassium carbonate, 
magnesium, calcium carbide, and metallic calcium; they also 
manufacture oxalic acid, but not by an electrochemical process. 

It 15 found that small quantities of iron which may dissolve 
off from the iron electrode, or from impuriffes in the electrolyte 
оп to the nickel oxide electrode, very considerably affect its 
capacity. Edison—Ameriean Patent 876.445 (1907)- states that 
the addition of 2 per cent. of lithium hydroxide to the electrode 
very considerably increases the life of the nickel electrode. 
The electrolyte, beside the lithinm hydroxide. is made up of 
15 per cent. sodium hydroxide or 21 per cent. of potassium 
hydroxide. 
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On the Positive Electrons in the Sodium .ftoi.—-Yhe greatest 
part of existing evidence regarding the structure of atoms in- 
dicates that the centres of vibration which emit the spectral 
lines are negatively charged corpuscles. For instance. the Zee- 
man effect shows that the D lines of sodium are due to the 
vibrations of negative charges. and the same conclusion is 
drawn from observations of the magnetic rotation of the plane 
of polarisation for waves of very nearly the same frequency 
as the D lines. Band spectra do not show the Zeeman effect, 
and thus this method is unavailable for investigating the centres 
of vibration responsible for the bands. R. W. Wood has been 
working at the problem in another way. and describes his most 
recent results in the Philosophical Magazine for. February. 
White light, plane polarised by passage through a nicol, was 
passed through heated sodium vapour in а magnetic field. and 
through a second nicol into a spectroscope. When the nicols 
are crossed a magnetic rotation spectrum appears in the spectro- 
scope if the vapour is hot and the field on; but because the 
slightest turn of the analysing nicol restores the full ordinary 
spectrum. no information as to whether the magnetic rotation 
is in the positive or negative direction could be directly ob- 
tained. When the light emerging from the second nicol in the 
above experiment was passed through another tube of hot 
sodium vapour in a macnetic field, and analysed by a third 
nicol, it was found that rotating this third nicol had no effect. 
This shows that the spectral lines observed are really narrow 
bands conprising wave-lenzths undergoing gradually differing 
rotations. The observer. therefore. analysed the light with a 
pair of Fresnel prisms. The continuous spectrum thus obtained 
was traversed by a number of horizontal dark bands. which 
correspond to the points on the slit at which the plane of 
polarisation is parallel to the plane of extinction of the 
analysing nicol. Under these circumstances the magnetically 
rotated line should penetrate the dark band from above or 
below, according as the rotation is positive or negative. 
The sodium tube was heated until the fine black absorption 
lines in the red end of the spectrum appeared distinctly above 
and below a horizontal dark band due to the Fresnel prisms, 
then the current was thrown into the magnet. As the field 
gradually rose. numerous needles of light penetrated the dark 
band. both from above and below. This, the author concludes, 
establishes the existence in the sodium atom of both positive 
and negative electrons. 

Self and Mutual Inductance Formuls.--In the January 
Bulletin of the Washington Bureau of Standards, E. B. Rosa 
gathers a number of inductance formula, and gives proofs of 
them. Many of the formule аге, of course, well-known, and 
are reproduced merely for convenience of reference: but others 
are less familiar, and a few are new. One that may be referred 
to is that of the self-inductance of a ''noninductive" winding 
of round wires. Suppose the wire arranged as a to-and-fro wind- 
ing in a plane, the length of each section being Г, the distance 
apart of the adjacent wires. centre to centre, being d. and the 
wire of radius P. and let 2n be the total number of to-and-fro 
lengths. The author shows that the self-inductance is 


: d 1 9.4.6.8....(n - 1) 
2l logt +1 - 2 log c Rede. 
[195 +3 oos i 


The term involving n assumes the values 0. 01951. 0°2876 
0:3522, 0:3804. 03961. as 2n becomes 2, 4, 6, 10. 14 and 18. The 
author shows also that the same formula holds for the case 
of a to-and-fro winding on a circular cylinder. provided that 
the length ot the coil is small compared with its radius. 


Continental 


A New Electric Furnace.—]1n the Comptes Rendus for Febru- 
агу 3rd, L. Clerc and A. Minet describe an electric furnace 
in which any temperatures from red heat up to the temperature 
of the arc may be conveniently obtained. When an are is 
surrounded bv oxide of calcium or magnesium, or other refrac- 
tory substance, it say be several centimetres in length without 
consuming more than ordinary power. Keeping the Е. М.Е. 
constant at, say, 60 volts, the length may be varied at pleasvre 
by giving the cavity suitable dimensions and the current a 
certain. strength. The sectional area of the cavity containing 
the electrodes should vary according to a power of the length, 
which is a little higher than unity, and the current. should 
vary with a power ot the sectional area somewhat less than 
unitv. A magnesia or carbon crucible is introduced into the 
cavity from below. , It is mounted on a rod. which сап be 
raised or lowered into any desired position from outside. The 
crucible contains from 2 to 40 grammes of the substance to 
be treated, according to its density. The power consumed is 
one or two kilowatts. The temperature is regulated by bringing 
the crucible nearer to the are or further from it. An unusual 
advantage claimed is that after one electrode has been with- 
drawn and reinstated, the are relishts without contact. 

lames ах Rictinos А. Cathiard showed some time ago 


that a flame may act as a rectifier for an alternating current 
of high tension and low intensity. The unidirectional character 
of the discharge is confirmed by the oscillograph. In a recent 
communication published in the Comptes Rendus for February 
3rd, he announces that in this case a true disintegration of 
the cathode is produced. It is accompanied by the appearance 
of a very brilliant point on the cathode, whereas the anode is 
only surrounded by a diffuse violet tuft. If two identical 
parallel) electrodes, say two cylinders, are mounted in the 
same horizontal plane, and one of them is immersed in a flame 
containing no solid conductors in suspension, the electrode so 
immersed is always a cathode. On transferring the flame to 
the anode, it at once becomes the cathode. The experiment is 
easily shown with cylindrical rods of homogeneous close- 
grained carbon, which are ион suitable for anodes. 

Magneto-optie  Анотайез.—-А. Dutour, who recently an- 
nounced an anomaly in the are spectrum of calcium fluoride 
which suggests the existence of positive electrons (see ELEC- 
TRICAL ENGINEERING, p. 216, February 6, 1908), carries the 
matter a stage further in the Comptes Rendus of February drd. 
He has found a similar effect (a reversal of the polarisation of 
the edges of bands in the magnetic field) in the arc spectra of 
other haloid salts, but in none of these salts do all the bands 
show the effect. "The author gives the following tables, in 
which the figures represent the wave-length of the sharp edze 
of such band, that the abnormal and normal polarisations are 
indicated by the letters А and ХМ respectively :— 


CaF, 603A 605A 606N 

SrF, 651A 653A GG60(9)N 

Ba F, 495A 499A 500N 

Ca Cl, 618A 619A G21N 

SrCl, 635A 036A GOLA 674N 
Васі, 514A 


It will be noticed that the abnormal effects all tend towards 
the shorter wave-lengths. It is significant that this effect 
is only observed in compounds, though whether these are 
maintained. at the temperature of the arc seems more than 


doubtful. 


Oxford Tramway Arbitration. "The point of law raised before 
the arbitration at the commencement of the Oxford tramway 
arbitration proceedings came before the Lord Chief Justice, 
Mr. Justice А. T. Lawrence and Mr. Justice Sutton on Friday. 
We gave full particulars of the point in question in ELECTRICAL 
ENGINEERING, Vol. I., page 122. Briefly, the facts are as fol- 
lows :--The National Electric Construction Co. having obtained 
Parliamentary powers in co-operation with the Oxford Cor- 
poration for the conversion of the existing horse tramways to 
electric traction, agreed to purchase the latter undertaking 
under the terms of an agreement between the Corporation and 
the existing Oxford Tramways Co., the purchase to take place 
as from December 31st, 1906, which was in advance of the 
statutory period. The exact price to be paid was to be de- 
termined by arbitration. These arbitration proceedings com- 
menced in July last, but at the very outset the difficulty arose 
which has just been settled bv the Court. "The agreement be- 
tween the Oxford Corporation and the existing company is 
dated December 14th, 1906, and it lays down that the pur- 
chase shall take place under Section 44 of the Tramways Act 
of 1870. It will be remembered that Section 45 of the Tram- 
wavs Act is the clause under which a local authority may pur- 
chase, the price excluding any consideration for goodwill. 
Clause 44 lays it down that the owners of the tramway under- 
taking may sell to any body or persons as distinct from the 
local authority. Mr. Balfour Browne, K.C., for the Oxford 
Tramway Co., intimated at the arbitration his intention of pro- 
ceeding on the basis that the purchase was to take place upon 
going-concern terms, inasmuch a3 the agreement contained the 
words, ''the then value" of the undertaking. Mr. Hutchin- 
son, for the National Electric Construction Co., argued that 
Clause 44 of the Tramways Act of 1870 is governed by Clause 
45. and that therefore the purchase should take place on the 
basis of the then value, exclusive of any provision for good. 
will or future profits. In giving judgment, the Lord Chief 
Justice said that. in his opinion, the case was too clear for 
argument. The agreement stated that the Corporation would 
" purchase the said undertaking of the said company in pur- 
suance of and in the manner provided by Section 44 of the 
said Act. And whereas it has been agreed between the com- 
pany and the Council that the company shall sell and the 
Council shall purchase the said undertaking upon terms of pay- 
ing the then value thereof, as provided by Section 43 of the 
Tramways Act. 1870," and later, quite consistently, іп re- 
spect of the tramway as on December õlist, 1906, the standard 
value for the undertaking is to be the same as in Section 43.” 
The decision, therefore, must be in favour of the Oxford Cor- 
poration, and as there was a question in the Special Case which 
asked the opinion of the Court on the matter of costs, he was 
quite clearly of opinion that the Corporation of Oxford ought 
to have the costs of this appeal. Mr. Justice А. T. Lawrenc? 
and Mr. Justice Sutton concurred. 


Fes. 20, 1908. 


ELECTRICAL ENGINEERING 285 


“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 15 compiled by our own Editorial Sta and is Strictly Copyright.) 


Specifications Published Feb. 13th, 1908 


А full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 
abroad. 


1907 Patents : 


1,197, British Тномѕох-Носхтох Co. 
Co.) отоп is purified and rendered a conductor by 
heating it to a high temperature in a vacuum. It is then fused, 
powdered up. and finally compressed, with or without a bind- 
ing material, into the required shape. Four claims, спе figure. 


1,556, Сахл & (о. EISENGIESSEREI. UND MASCHINENFABRIKS 
Акт. (res. A device for regulating the pressure of alternating 
current generators. А resistance with a positive temperature 
coefficient is placed in the field circuit of the exciting machine. 
This resistance is also in the secondary circuit of a pressure 
transformer, and, further, another alternating current from the 
secondary of a current or series transformer is led in at equi- 
potential points in the secondary winding of the said pressure 
transformer, which current is opposed to that of the pressure 
transformer. The resultant current, which heats the resistance, 
decreases in value with increasing load or diminishing power- 
factor. The resistance cools, decreases in value, and the excita- 
tion 1a increased. Further improvements for rendering the whole 
more sensitive are described. Seven claims, four figures. 


(General Electric 


1.759, RayMonbD-BARKER & AMALGAMAIED RADIO-TELEGRAPH CO. 
Radio-telegraphy with undamped oscillations of two or more 
different wave-lengths and signals of equal time value. This 
system is particularly adapted for telephonic reception, аз two- 
tone signals are more distinctive than long and short single-tone 
signals. Receiving apparatus for audible or visible signals for 
the same system is described. Three claims, eight figures. 


2.459, Mites WALKER. Аз the voltage between adjacent com- 
mutator bars of armatures of high speed dynamos is sometimes 
very high, intermediate bars, which are connected to points 
on an auxiliary ring or drum winding intermediate in potential 
between the potentials of the two adjacent main bars, are 
inserted between the main bars. If the auxiliary winding is a 
drum winding, it can extend to half the length of the core 
onlv, and the end connections are then arranged in a duct in 
the middle of the core. The auxiliary. winding is placed in the 
same slots as the main winding. ‘Three claims, seven figures. 


4.182, Внітіхн THomsox-Housron Co. (General Electric Co.) 
A protective device for. D.C. or A.C. circuits, which will 
operate to open the ciremt upon either an overload or a re- 
versal of current. The device is arranged with a time limit 
of the bellows type. which is inoperative on an excessive over- 
load or a reversal of energy. А pivoted armature provided with 
a series winding is moved bv a field-magnet provided with a 
differential shunt and series winding, the series overpowering 
the shunt on overload. The device will operate even if the 
voltage of the circuit falls to zero. Five claims, three figures. 


3.575, British Тномхох-Носхтох Со, (General Electric Co.) 
An improved method of manufacture of tungsten filaments tor 
electric lamps. The filament, consisting of a compressed mass 
of cadmium amalgam and powdered tungsten, is first heated 
ina vacuum furnace, which drives off the mercury, leaving a 
strong filament. The cadmium is then volatilised by passing 
nt through the filament in à vacuum. Three claims, tour 
cures, 


6.242, British TuowsoN-HovsroN Co. (General. Elcetric Co.) 
To obtain a higher voltage than the normal. from a mercury- 
vapour rectifying device, two auxiliary anodes are provided 
which can be connected to terminals on the secondary cf the 
transtormer, which include extra turns, an increased voltage on 
either side of the neutral connection pee applied by this 
means. Three claims. one figure. 


10.007. Si£&uENs Bros. DyxamMo Works & Роухрьв. In order 
to run an asynchronous motor at a reduced speed economically, 
the rotor winding of the same feeds into the stator winding 
of an auxiliary motor, to which is coupled another async hronous 
machine. "The latter has a larger number of stator poles than 
the former. The rotors of both machines ate of the ordinary 
short-circuited type. The stator winding of the second asyn- 
chronous machine is connected to the supply mains. The energy 
transmitted by induction to the rotor cf the main motor, and 
ordinarily wasted in resistances, is thus converted to the 
frequency of the supply and partly recovered. The speed varies 
only slightly with the load, and by inserting a variable-speed 
gear between the two auxiliary machines, several working 
speeds can he obtained. Five claims, one figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Names in brackets indicate cemmunicators of inventions from 
abroad. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


24,252, British Тномѕох- Носхтох Co. (Al/gemeine Elektrict- 
tdts-Gies.), Manufacture of incandescing bodies for 
electric lamps. 

24,255, bririsH Тномѕох- Носѕтох Co. (Allgemeine Elektrict- 
tats Ges.). Electric lamps having incandescing bodies of 


refractory metal. 
1907 Patents 


1,947, HaNsEL.  Electrically-operated installation for forward- 
ing postal letters. 

1,965, Lorn, & British Ever-Reapy ELECTRICAL Co. 
cal switches. 

2,152, FLETTNER & FELTEN & GvILLEAUME-LAHMEYERWERKE 
Akr.-Ges. Controlling motors from a distance. 

2,165, ST. JERNBERG. Winding apparatus with variable loads. 

2,285, MUIRHEAD). Coherers for wireless telegraphy. 

2,581, Parsoxs, Witsox, < Forp. Blading for turbines. 

2,415, Brown. Electrical block signalling system. 

2,416, SuMpNER. Alternating current instruments. 

2,417, CHAMBERS & Bexnerr. Electrical switches for internal- 
combustion engines. 

2,009, Humruney. Ignition of internal-combustion engines. 

5,116, CuxNiNGTON. Electric heaters for bedding and clothing. 

5,759, LANCASHIRE Dyxavo < Мотов Co., WARBURTON, & 
KELsALL. Method of equalising the power supplied to 
electric motors. 

4,064, British THomsox-Hovston Co. (General Electric Co.). 
Incandescing bodies for electric lamps. 

4,706, Howortn (AAt.-Ges., Brown, Boveri d Cte.). 
phase alternating current motors, 

4,742, British THomMsox-Hovston Co. (General Electric Co.). 
Alternating current motors. 

5.057, Britisn 1номѕох-Носѕтох Co. (General Electric Co.). 
Methods of regulating hghting systems. 

5.050, Ross. [Ignition system for explosion engines. 

7,885, NavJOKs, NAUJOKs, & Gorprernr.  Electrically-controlled 
elevators. 

8.158, BERRY, SKINNER, < Markuam. Protected fuses. 

8.874, Hawn. Alternating current vapour apparatus. 

9,965, Brirtsy THOMSON- Horstas Co. (General Electric Co.). 
Electrically-operated signals for railways. 

14.725, StEMENS Bros. Dyxavo Works (Siemens Nehuckert- - 
werke бех.) Electrical potential regulators or speed- 
controlling devices. 

14,765, StMuMS MANUFACTURING Co. & ALTREE. 
for internal-combustion engines. 

15.009, Кклкх & GUILLEAUME-LAHMEYERWERKE AKT.-GEs. Al- 
ternating current. electro-magnets. 

15.442. Coxrap. Voltage regulation of generators. 

16.745. Le Maxguats. Electric junction boxes. 

16.854, Tarpitv. Telephonie apparatus. 

17.455. рксіѕсне TELEPHONWERKE Ges. Signalling apparatus. 

17.617, Carrer.  Coin-controlled pay station for telephones. 

18,152, NTONE. „Apparatus for determining the direction of 
space telegraph signals. 

18.868, Kwari & Bins. Electro-magnetic make and break 
ignition devices for explosion engines. 

19,805, WACKERMANN. Device for transferring drawings and 
manuscripts to a distance by electricity. 

21,966, CurswELL. Adjustable holder for telephones. 

22.658, NMITH. Winding of phonopore and like induction coils. 

27,541, PaAvrr Electric incandescent filament lamps. 

Complete Specifications open to Public Inspection 
before Acceptance. 


1907 Patents 


11,979, DevTscHe BECK-BOGENLAMPEN Ges. 
for arc lamps. 
12.633, блїһктт. Methods of producing electric oscillations. 
12.636, GALLeTTI. Wireless telegraphy. 
1908 Patents 
412, NTEYNIs & CHAUMET. Ozoniser. 
1.427. De Forest. Space telegraphy. 
1.532, Siemens & HALSKE Akr.-Ges. Electric signalling. 
1.615, Benin. Apparatus for reprodz tng graphic documents at 
a distance. 
1.775. ALEXANDERSON. 


Electri- 


"ingle- 


Ignition devices 


Supported carbon 


Motor contre!. 
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STOCK AND SHARE LIST 


Р I RISE OR RISE ОВ 

AMOUNT Pie STOCK FALL — STOCK FALL 

NAME. ОР , EXCHANGE | SINCE E EXCHANGE | SINCE 

Suare.| *— Interim. |QuoraTion.| Last * — Interim. | QuoraTion.| Last 

WEEK. WEEK, 

1906 1907 1906 1907 
ELECTRIC SUPPLY. "Nc К 
тт & Poole Е. 8. Со. Ld. 10 7 5/-* | 104—114 Dublin United Trams Co. ............... 6 67* | i2 ist -i 
Do. d^ Oum. РУ... 10 44 4). 10—11 xd Me. S» PET. wns eve ti ЕКТЫ 6 Р, 1 1 

Do. 67 Cum. Second Pref. ......... 10 6 67 10—104 xd| -1 Hastings & District E. Tr. Co. Db. i 447* 97—100 -} 

Do. 44% Debenture, Red.. | Stock 4 447, 100—103 I. of Thanet E. Tr. & L. Co. Сш. Pf... 1 — 4—18 
Bromley (Kont) E. L.& Power Co., Ld. 5 5 2/* | 46—54 Do. 4% Deb.. колон 4 4? 

Do. 447 lat Deb. Red. .............. Stock 4 447; 95—98 Lancs. Un. Trs., Pr. Lien Db. ......... 5 5% 91—04 
Brompton & Kensington Е. 8. Co., Ld. 5 10 id. 7—$% London Street Tramways Co... in 4/9 2/-* 

Do. 7% Cum. Pref.. ; 5 7 7% 1—8 London United Trs., Ld., Сш. TES 5 5% 74—84 
Central : . 3. Co., Ltd.. аў ‘Guar. Db. Stock 4 47* 97—100 Do. 4% 1st Mort. Deh. Red ......... 4 4% 81—65 
Ch. Cross. W. E. & City E. 8. Co..... 5 5 57% 41-1 Manx E:ectric К. Co., 54% Cin. Pf.... d to 44—5 

Do. n Cuin. РГӨ Ludi 5 4) 24% 42—44 xd| -3 Do. 44% Ist Mort. Deb. Red ...... 4 44%* 92—95 -8 

Do. DD. ДИП coe nea Stock 4 4% 97—100 Metropolitan Elec. Trams, Ltd., Def.. nl | — 

Do. "Qty Undertaking,” 447; Cm. Pf. 5 44 44% 4$—4 Do. 5% Cum. Pref. . ire vedi) 5 6d* ji- i 
Chelsea vigi yy Co., Ltd. ... 5 4 Q/-* 3l—4 Do. 44% Dev. Stk. Red.. 4j 4 7—100 +2 

Do. 447; Deb. К „| Stock Hi 417; 101—101 National Etec, Construction Co. Ltd. 10 - 

City of DOR Elec. Lt. `Со., ӨТ МИ 10 6 57* 10—11 New General Tr. Co., 6% Cm. Pf... nil -- 1 

ро. 6% Cum. Pref. . is kon 10 6 67* [114—124 Nortli Metropolitan Trams Co.......... 1/- 1/-* 3 

Do. 5% Deb. Вей ....................| Stock 5 5% | 190—195 Do. 347 Mort. Deb. .... 8) | 34% 89—02 

Do. 44% 9nd Deb. Red .. Stock 44 ў 99—102 +1 Potteries Electric Tiaction Co. Ltd. 4 pgd” 

Cty of Durham E. Р. Dis. Co.. i 5 4 [2Anz* 34—4 X In. б Cui. PGE. duos 5 5% xd 

ШОУ OL Erat deco ko Iar 5 5 5%* 43—41 Do. 44% Deb. Red .. ; 4 4)7* 9 
County of London Elect. BRUT Co. Ld. 10 5 47,* ES +4 Provincial NAT Co. Ltd.. 8 4% 5 

Do. 6% Cum. Pref. . ji » 10 6 6%" | 112—118 Deo. CX Oum РИЦ Gans ouai edi 6 0% 104 

ро. 44% Deb. Ed. сосала Stock 4 447; 105—108 South Met. Elec. Dub dion Co. Ld. 

Do. 4j; 2nd Deb. Red ......... Stock 4 4 96—99 6% Cm. Pt. (fally paid)... == 141 i—1à 
Edmunson's Electricity Соер, Ltd... 5 4 1/6* —} -i De. 4» Be, Foa сезет азбы аа — 47, 75—82 

Do. 6% Cum. Pref. . TP 5 A — —1$ Sunderland Det. E.Trs.1st Mt. Db. Ка. 5 5% 60—70 

Do. 44° Ist Mort. Deb. Red ...... Stock 4 44% 70—50 Yorkshire (West Riding) Elec. Trams nil -- 1—1 
Folkestone Elec. Supply Co., Ltd. 5 5) 2/-* 4 Do SX Cun. Prol е лома nil — -i 

Do. 5% Cum. Pref. . ae 5 5 2/6° 5—5 Do. 44 Ist Deb. Red. .............. 4) | 44% 84— 

Do. 44% 186 Deb. Red, ... — Stock 4} 4h% cust 
Hove Electric Lighting Co., Ltd. ... 5 9 4j-* 6 
I of Wight E. L & P. Co, Db. Ra... Stock | 4} | ay | 93—98 TELEGRAPH AND TELEPHONE 
Kensington & Knightsbridge E. L.Co. 6 10 5/-* 8—9 Anglo-American TO MINIS: Co. Ltd. 88 34% 56—59 ха! -1 

Бо; 4» Deb, Bed, ssvisvenss stacssccsese Stock 4 4% 95—98 Do. 6X Pret Ord. ы - 6 6% ][99)1—101)xd| -F 
Kens. & N't'ng Hill E.L. Cos. Db.Rd.| Steck 4 452% 99—103 Do. Def. Ord. 1} AE 141—143 xij -1 
London Electric Supply Corporation 3 4 2/44" 1—11 Commercial Cable Co., 4Y Deb. "Red.. 4 ү, 7—90 

Do. 67, Pref... ERTE 5 6 Vy Aad 45—51 Direct Spanish Telegraph Co. Ltd. 4 2/-* —8 

Do. Ist Mort. Deb. Red ......... Stock 4 47 91—93 Do. 10% cam: Pre. 2 ЧР? 10 5/-* —9 
Metropolen Elec. Supply Co., Ltd. 5 8 8/-* 54—604 -i Do. 447 De d 44% 19 1024 

Do. 4 7 Cum V uU 5 4 44% 44— 5i Direct United Blatos Cable Co. Ltd.. ^ | 188—141 + 

ро. / 1st Mort. Deb. Red ......| Stock 4 а РА 105—110 +2 Direct West India Cable Co. Lt, 

Do. at: 7 Mort. Deb. Red . Stock 3 УА 85—90 44% Reg. Debs. Red .. 4 44% 99—101 
Midland Ё. Согр, бог P. Dist. Ist Mt. Di |100 & 500 4 44% 98—101 Eastern & S. African Ltd. , A7 Mt. Deb. 4% 98—101 
Newcastle & Dist. E. L. Co., £9 Pu 10 5 $/74d.* 95—104 Ро. do. (Mauritius Sub.) 4 47 99—101 

Do. 447 Mort. Deb. Red . Stock 4) i 9—99 Eastern Ext. Australasia & China ... 7 7/6 123—134 +t 
Newcastle-upon-Tyne Elec. Supply. 5 8 ос" ө — Do. 4% Mort. Deb. Perp. ... 4 4% 99—192 

Do. #3 Pim, ... «бє» 5 8 144% | 645—0 Еазїегп гаргара Со. 5 57 131—136 : +1 

Do. 5% Pref. (fully paid) ЖИЕНИ РА 5 5 5v* 5—5 Do. HX Prl, ices 8 14% 84—87 

Do. 10/- Pm 5 5 1/44d 5—5 ро. 47 "Mort. Deb.. 4 47 100—108 
Notting Hill Elec. Ltg. "Со. Ltd. 10 74 6x* 214—123 G. №. Tel. Co. open] 20 5%* 33—35 +1 
Oxford Electric Co., Ltd. ............... 5 7 2/6" | 56—04 -i Indo-European Telegraph Со. Ltd.. 18 65/- | 54—57 +1 

Do. 4% Deb. Red.. Stock 4 47 98—95 Marconi Wireless Telegraph Co. Ltd. nil м4 i-i = 
St. James and Pall Mall E. L. Co. Ld. 5 10 5/-* d National Telephone Ur Wu, Pref. 6 07* | 111—118 T 

no, TA NonCum. Prol i ases 5 7 3/6* 7 Do. Deferred .... 54 6%* [1114—1181 + 

Do. 86% Deb. Rod. саен» Stock 8) 84% 85— Do. 6% Cum. Ist Pref. өөдө 6 67% 11—18 | 
Siithfield Mkt. Elec. Sup. Co., Ltd. 5 nil — +—14 Do. 6% Cuin. 2nd Pref. . өөө 6 62* | 10}—12 

Do, OF Deb. Bed оона Stock 4 47 T0 —74 Do. 5% 3rd Pref. . pisei diae 5 5%" | 54,—5L T» 
South London Elec. Sup. Corp. Ltd. 5 8 3/-* 24—8 Do. 34 y4 Dub Bf эник майн 34 84% 97—99 
South Metropolitan E. L. & P. Со...; 1 2) 6d* 3 D «080: FO аидаи» 4 4%  |1001—10?3 + 

Do. 7% Cum. Pref. . PHA 1 7 87d.* | 11—18 West African Telegraph Co. Ltd. .... 4 4/- 10—104 

Do. 43° Ist Deb. Rec. esros] DOOK 4} 447 | 101—104 Western Telegraph Qo 4 DUL з анзгеза; 7 6% (мл —18, 

Urban Elec. Supply Co., Ltd. ......... 5 5 2/6* 14—2 DU AME Aa: nari cie нае ы dioe 4 4% 9 101 

Do. 5% Cum. Pref. ан ө "T d 4 2 dm X ge 

Do. 44% lst Mort. Deb. Red ...... c 44% 

Ж. Жылы Sup. Corp, 144] 6 | 12 59» | 8—9 MANUFACTURING 
Do. 44% Cum. Pref. .................. 5 4b | 447% 5—54 Aron Electricity Meter Со., aaah nil — Td 
Do. 6% Cum. Pref. . -—À 6 71d #3-- 
ELECTRIC RAILWAYS. gag aa TE раан 20 vn 3 
А " o, °/ poe o % Pre 6 TH 1,%—1 
d oe’ ca LE I EM, British Insulated & Helsby Cables, Ld. 10 | a2 | = 
Central DOondón. зеге еза» dura si кайэн Stock 4 3% 65—68 xd D С { к 
Do. 4% Preferred.............. .........| Stock 4 47 89—84 хі) -2 о. 6% Сит. Рге өө 6 6% 4—6 
: of i 1 Do. 44% lst Mort. Deb. Red. ..... 44 | 44% | 101—104 
Do. Deferred.. аке скаь агае LOOK 4 2% 44—47 xd | + 
у o British Thomson-Houston Co., Ltd. 

Do. 4; Debentures.......... Stock + 47 100—103 Mort. Det Hed. ae 
Ch. Cross, Eust. & Нар. Pp. Db... | Stock 4 4% 76—79 +2 š 44% ы, о а — |4 85—89 
City апа South London Cons. ......... Stock 23 44% 39—41 xà | -1 ritish Westinghouse Elec с Ми. 

Do 4°/ Рег р 1 % ele о, RS Co., Ltd., 6% Pref. нен ео поо а nil — ЕЧ 

.cÀY Pup. DOW: joco aeirecsbróns tock 4 4% | 101—104 5 Ум Ire H 

Do. 5% Perp. Pref. 1891 ..| Stock 5 5% 114—117 xd] -2 o: 1% o: 1 Xs ‹ б 4 4% 42—47 + 

Do. 5% Perp. Pref. 1895 ............| Stock 5 57 ]l:12—n5xd| -2 € ripe; ngineering o.. nil -— 

Do. 5% Perp. Pref. 1901 ............ Stock 5 5% 110—113 -3 Do. 6% oe Tot Dek “өө. nil — 

Great No thern & City Pref. “A” .. 10 4 [nus | 14-13 ne 4 44% Sed oe Deb 4 45 -82 
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LOCAL NOTES 


BALLYSHANNON: Electric Lighting._-Yhe Council's permis- 
sion has been given to Mr. J. S. Myles for the erection of an 
electric lighting works, subject to public rights being secured. 

BELFAST: Zramiway Employees Wages.—The Tramways 
Committee has had an application from the tramway men's 
union, asking for an advance in the present scale of wages for 
motor men and conductors, and fixing a maximum of “d. per 
hour, to be reached after three years’ service. In October last 
the Corporation voluntarily agreed that all conductors and 
motor men should receive a maximum pay of 63d. per hour 
after three years’ service, instead of after six years, as at 
present, such scale to come into operation in April, 1908. This 
concession on the part of the Corporation will entail an addi- 
tional cost of £1,500 per annum, and in view of this fact, it 
has been decided not to re-open the question with the tramway 
men's union. 

Cavehill and Whitewell Tramways  Bill.—The London corre- 
spondent of the Belfast News Letter stated that on Thursday 
night Mr. Devlin, the Nationalist M.P. for Beltast (West), 
issued the following statement in the lobby of the House of 
Commons :—'' Mr. Joseph Devlin, M.P., is willing, in the in- 
terests of the 70,000 ratepavers who are opposed to the Bill 
promoted by the Belfast Corporation for the purchase of the 
Cavehill and Whitewell Tramways, to agree to the passage of 
the measure provided the purchase price 1s reduced to £46,000, 
with the recreation grounds at Glengormley thrown in free. Mr. 
Devlin hopes by this arrangement to save the ratepayers £30,000 
or £40.C00. If the compromise is not agreed to, there is not 
the slightest chance of the Bill being passed, as it will receive 
vigorous opposition from Mr. Devlin, as the representative of 
three-fourths of the ratepayers who are opposed to it." 

BIRMINGHAM: Electrical Contractors’ Dinner.—The first 
‘dinner of the Midland Branch of the Electrical Contractors’ 
Association was held on Friday. The chair was taken by Mr. 
F. Brown, and among those present was Dr. Gisbert Kapp, who 
proposed the toast of the '' Electrical Industry.” 

BOURNEMOUTH: Tramway Accounts.—A report has been 
presented bv the Joint Finance and Tramways Committee, in 
which the auditor states he cannot find that the accounts of 
the tramways department are in any way subject to examina- 
поп or check by the Borough Accountant. He urges that all 
accounts should be subject to some systematic examination in 
the Accounts Department independent of any examination in 
the department which is responsible for the expenditure. The 
accumulated revenue on the Councils tramway undertaking 
amounted on March 3lst, 1907, to £24,999, and the auditor 
thinks that the time has now arrived when the treatment of 
these monies, by the establishment of a reserve fund, should 
receive the attention of the Council. In dealing with this report, 
the Committee recommend that the Borough Accountant be 
instructed. to report as to what would be involved by the 
adoption of а simple and etticient checking system in connection 
with the tramway accounts by his department. With regard 
to dealing with the accumulated revenue, the Committee are of 
the opinion that it is not advisable to establish a reserve fund 
as anticipated at present, having regard to the restrictions to 
which the Council would be subject in the future application 
of the accumulated profits if the same were now definitely 
allocated as recommended. 

BLACKROCK: Dublin and Central Ireland Electric Power 
Bill.—This Bill was under consideration by the Urban District 
Council on Friday, when it was decided to present an objection 

against the Bill as a precautionary measure. At the same time 
the Town Clerk, in bringing the matter before the Council, 
rtated that the Bill seemed to be one of the most important 
measures towards the development of the industrial resources 
of Ireland, and if it became law, the works which it was pro- 
posed to carry out would give a great impetus to mannfacturers. 
The object of the undertaking was primarily to generate and 
supply cheap electric power to local authorities and other large 
consumers throughout the city and county of Dublin, and for 
this purpose to work the extensive series of peat bogs known 
as the * Вор of Allen." It would afford practically an inex- 
haustible supply of peat, from which it was proposed to manu- 
facture gas for the purpose of generating electrical energy.  In- 
stead of subjecting the peat to elaborate drying and manu- 
facturing processes, the peat sods, only partially dried in 
handling. would be transported to the gas producers, and there 
converted into gas. In this way peat containing fully 50 per 
cent. of moisture would be dealt with. 

BRADFORD: Tramway Intercommunication with Leeds,—At 
à conference of sub-committees of the Leeds and Bradford Tram- 
wavs Committees, the question of arranging for a permanent 
throuzh service was discussed at some length, and proposals 
made which will be brought before fhe respective tramways 
committees. It will be remembered that the gauges of the 
two tramways systems in question are not identical, but through 
connection has been rendered possible by the extensible gauge 
truck, invented by Mr. C. J. Spencer, the Bradford City Tram- 
ways Manager, and Mr. W. H. Dawson. А description of this 
mechanism appears in ELECTRICAL ENGINEERING, Vol. I., p. шә. 


BRAY: Electric Lighting and Tramways Scheme.—A_ letter 
has been received by the Rathdown (No. 2) Rural District 
Council from Messrs. B. Hooper & Co., Greenwich, stating 
their intention to apply for powers to construct an electric tram- 
way between Bray and Enniskerry, aud also for the electric 
lighting of Enniskerry and district. The scheme has been 
approved by the Council. : 

CLACTON: Opposition to Extension of Works.— The. pro- 
posed application to the Local Government Board for sanction t» 
borrow £4,000 for the extension of the electricity. undertaking, 
has called forth an emphatic protest from the Ratepavers’ Asso- 
ciation, which, at a meeting last week, unanimously passed a 
resolution calling upon the Council to authorise an independent 
inquiry into the whole working of the electricity undertaking 
before any further extensions are made. 

DARTFORD: Light Railway Undertaking.—The Metropolitan 
Police have called the attention of the Council to the fact 
that the cars of the Dartford light railways have become subject 
to the provisions of the Metropolitan Carriage Act, 1907, and 
the Order of the Secretary of State made thereunder, dated 
December 30th, 1907. Messrs. J. О. White & Co., the lessees 
of the tramway undertaking, are making the necessary arrange- 
ments for licensing the cars, drivers, and conductors. 

DUBLIN: Progress of Electrical Undertaking.-—Yhe gross in- 
come for the twelve months ending March 31st, 1907, was 
£44.225, of which £10,756 was credited to the electricity 
accounts for the cost of public lighting, and the balance, 
£355,486, was received from private consumers, together with 
rentals of meters, current supplied to the Corporation offices, 
and work done for the Corporation, &c. The total expenditure 
was £22,029, leaving a gross profit of £22,196. From this has to 
be deducted £216, being amount of accounts written off and 
interest paid on consumers’ deposits, and the balance of £25,100 
was devoted to the repavment of principal of loans, and the 
payment of interest. "lhisleaves a debit balance to be provided 
for of £1.720 1s. 5d. "The total amount of the loans received up 
to March 3150 is £441,747, and of this a total of £78,558 have 
been repaid. The average cost per unit has been about ld., 
whereas in 1903 it was 254. 

DUNDEE: Tramway Fares.—A report has been presented by 
the Tramways Manager with regard to a proposal to abandon 
halfpenny fares and adopt 14. fares as a maximum. The 
Manager is strongly of the opinion that a ld. maximum fave 
should be aimed at and adopted as soon as it is possible to do 
so without jeopardising the financial position of the undertak- 
ing. At present, however, he recommends that no special altera- 
tion should be made upon the halfpenny stages. 

Electric Lighting Tariff.—Upon the recommendation of the 
Electrical Engineer, Мг. Н. Richardson, the Electricity Com- 
mittee has decided to abolish the minimum amount for lighting 
of tenements. It was stated that this regulation had been а 
source of irritation, whilst the revenue accruing from it only 
amounted to £150 per annum. The new arrangement will come 
into force at the beginning of the next financial year. 

DUNFERMLINE: 7ле Electric Lighting Order.—A special 
meeting of the Town Council was held on Friday to consider 
the report by Sir Alexander Kennedy in regard to the proposal 
to sell the Council's electric lighting Provisional Order to the 
Fife Electric Power Co., the details of which were given in 
our last issue. А discussion took place in which the general 
feeling was that the Council should not dispose of the Order, 
and a motion to the effect that the Order should be disposed of 
was defeated by 12 votes to 5. It was ultimately agreed to 
appoint an engineer to submit estimates as to the cost of 
working а E station, and, alternatively, of taking а 
supply of energy in bulk from the Fife Electric Power Co. 

EALING: Zhe Dolter System.—As a result of a joint meet- 
in of the Highways, Open Spaces, Tramways and Electricity 
Supply Committees, the Borough Surveyor and the Electrical 
Engineer have been instructed to submit an estimate of the cost 
of constructing the South Ealing tramway on the Dolter sys- 
tem, with a gauge of 3 ft. 6 in., and of the annual cost of 
maintenance and of working a service of four cars to and fro. 

Bulk Supply.—The Electricity Supply Committee reports in 
favour of making an offer to supply electricity in bulk to the 
Hanwell Urban District Council in accordance with a scheme 
proposed by the Borough Electrical Engineer. The Council dis- 
cussed the matter in private. 

EDINBURGH: Smoke Nuisance.—A meeting of а sub-com- 
mittee of the Edinburgh Pubhe Health Committee was held last 
week, when it was unanimously resolved that the regulations 
alowing five minutes for the abatement of smoke nuisance 
from the factory chimneys shall in future be insisted upon. It 
was stated that this regulation will apply to the electric light. 
ing works, in addition to private factories. 

Condensing Water Plant. Arrangements,— Мт. Е. A. Newing- 
ton, the Chief Electrical Engineer, reports that the work in 
connection with the use of sewage water for condensing pur- 
poses at the Macdonald Road power station, are now practically 
completed, and that the plant will be in operation at the be- 
ginning of next’ week. 
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FALKIRK: Proposed Tramway Extensions.—The directors of 
the Falkirk and District Tramway Co. received last week a de- 
putation of the ratepayers of Laurieston, a suburb of Falkirk, 
urging them to construct the tramways into that district, which 
were authorised a few years ago. No decision was given by 
the directors. 

FINCHLEY: Electricity Reserve Fund.—A resolution in- 
structing the Finance Committee to inquire what the annual 
amount required for a reserve fund in connection with the elec- 
tricity undertaking would be, has been considered by the Council, 
but У the mover supported it, and it was accordingly nega- 
tived. 

FRASERBURGH: Electric Lighting.—Mr. Н. Richardson, 
the Electrical Engineer to the Dundee Town Council, has been 
retained by the Fraserburgh Town Council in connection with 
its electric lighting scheme. 

GRIMSBY: Agreement with Tramway Co.—-In connection 
with the proceedings relating to the incorporation of Clee- 
thorpes with the Borough of Grimsby, the Grimsby Corpora- 
tion have made an arrangement with the Grimsby Tramway 
Company in order to dispose of their opposition, by which the 
rights of the Corporation to purchase the tramways in Grimsby 
as a going concern in 1910 shall be extinguished in favour of 
the right to purchase under Section 45 of the Tramways Act in 
1921. Тһе tramway company have agreed, as a concession, to 
certain rearrangements of its fares, and to run certain work- 
men's cars, but the arrangement does not appear to have met 
with satisfaction locally. 

HALIFAX: Tramway Undertaking.—A report has been pre- 
sented by the Deputy Borough Accountant, dealing with the 
present financial position of the tramways undertaking. It is 


stated that the total amount of loans authorised is £685,521, of ` 


which £594.275 have been expended, namely, £255,149 on per- 
manent wav; £38,707 on electrical equipment; £60,000 on cars, 
and £29,518 on buildings and fixtures. The report also points 
out that since 1905, when the last two cars were purchased, the 
cost of repairs has increased considerably, and for the уеаг 
1907 amounted to £5,504, or 915 per cent. of the total cost. 
An important part of the report referred to the condition of 
the permanent way. It is pointed out that the cost of repair- 
ing the track during the last six years has been fairly low 
compared with the capital expenditure, but the time is at hand 
when an immediate expenditure of some thousands of pounds 
will be necessary to keep the track in good running order. In 
connection. with the price which should be charged to the 
Tramways Committee for electrical energy, the report states 
that this should be 0:874. instead of 1;4., as at present. As 
the result of consultations between the tramway manager and 
the Borough Electrical Engineer, the following list of years 
as the life of the various portions of the tramways undertaking 
has been arrived at:—Buildings and fixtures, 50 years; track 
and bonding, 15 years; cars and equipment, 15 years; overhead 
equinment, 15 years; tools and plant, 10 years. 

KEIGHLEY: Tramway Revenue.—At the meeting of the 
tramway committee on Thursday, it was stated that it was not 
proposed to ask for any assistance from the rates in respect of 
the tramway undertaking for the vear ending March 315%, 
1909. Already they had received £280 more revenue since July 
than in the corresponding period, and it was probable that for 
the full vear there would be a net surplus of £500 or £600, in 
addition to the unused grant of £400 from the rates, which 
would leave about £1,000 to be carried to a renewals fund. 

LANCASHIRE: New Tramway Scheme.—4A project is pro- 
jected for constructing a tramway from Horwich through 
Chorley to Preston, a distance of 13 or 14 miles. А Man- 
chester firm of solicitors have written to the Bolton Electricity 
Committee asking what price the committee would charge for 
electricity to be supplied in bulk for the purposes of the tram- 
way. The Bolton Electricity Committee have the matter under 
consideration. 

LIVERPOOL: Electric Lighting and Tramway Accounts.— 
The total income of the electric lighting undertaking for the past 
year amounts to £274,105, and, deducting generation and distri- 
bution costs, there is a balance of £158,449. After making 
allowance for the sinking fund, reserve and renewal fund, there 
is a surplus of £27,500, which it is proposed to transfer to the 
borough funds. х 

The tramway revenue amounts to £598,564, and the gross 
balance is £199,631. After deducting capital charges, &c., 
there is a surplus of £27.793, which it is also proposed to 
transfer to the borough funds. 

LOWESTOFT: Supply in Oulton Broad.—As the Oulton 
Broad Urban District Council is opposing the Corporation's 
application for a Provisional Order for that district, the ques- 
tion was raised at the last meeting as to whether they should 
abandon this project. After some discussion, however, it was 
decided to go forward with the application. 

LONDON: London County Council, —At the meeting on 
Tuesday expenditure amounting to £7,000 was authorised in 
order to carry out preliminary works in connection with electri- 
fication of the Nine Elms Lane to East Hill, Wandsworth, tram- 
Wavs, 

A supplemental vote of £2.000 was passed in respect of the 
construction of the Embankment tramways., The additional 


expenditure is mainly due to the cost of alterations required to 
the carriage way and riverside footway having been consider- 
ably greater than was expected. 

‘the Chairman of the Highways Committee, in reply to a 
question, said that, although the matter of approaching the City 
Corporation with a view to the trams being carried over South- 
wark Bridge had not come definitely betore the committee, the 
Council’s engineer had been in communication with the City 
engineer on the subject. 

School Lighting.—The Council has approved а proposal 
to light the extension to the School of Building, Brixton, by 
means of electricity. Inverted arc lamps will be used in the 
workships, class-rooms, &c., and incandescent electric lighting 
in the rest ot the building. The cost, exclusive of motors, is 
estimated at £1,670. Electricity will also be used at the new 
secondary schools at Dawes Коаа, Fulham, and Hortensia Road. 
Chelsea, at an estimated cost of £475 and £492 respectively. 
In the case of the Fulham School the Borough Council declined 
to quote a lower price than 534. for energy, but they have agreed 
to bring the service into the school tree of charge іп а duct 
provided by the County Council. The Chelsea Electricity Sup- 
ply Co. will supply current to the Hortensia Koad school at a 
reduced price ot od. per unit instead of оа. In consequence 
of the marked success of the metallic filament lamps installed 
at the London Day Training College, these lamps will be used 
in the new schools. 

Progress with the G.B. Surface Contact System.—The 
track work in conne-tion with the conversion of the Mile End 
Road tramway to the G.B. surface contact system has been 
completed by the contractors, Messrs. Dick, Kerr & Co. A 
service of horse cars is now being run pending the arrival ot 
new cars. 

Bermondsey: Franco-British Exhibition —The Electricity 
Committee has taken no action with regard to a suggestion of 
the Associated Municipal Electrical Engineers (Greater London} 
that the municipal electric supply authorities of London should 
make a collective exhibition or demonstration of electricity at 
the Franco-British Exhibition. 

Camberwell: Purchase of Electric Lighting Co.—At the last 
meeting of the Borough Council, a resolution was on the agenda 
stating that in view of the expert evidence in possession ot 
the Council, that the “option” of the Borough Council to pur- 
chase the Electric Lighting Co. was of the estimated value ot 
£40,889, the Council should authorise the Town Clerk to open 
up negotiations with the company with the object of ascertain 
ing what prospect there was of selling this valuable ''option. ' 
After a short discussion, the motion was rejected. 

City of London Street Boxes.—At the Court of Common 
Council on Wednesday, a question was asked with regard to 
explosions in electric lighting street boxes. The Chairman oi 
the Streets Committee stated that only three small accidents 
from this cause had taken place in the City of London during 
the past two years, although there were about 9.000 street 
boxes in the city. They were so carefully attended to by the 
electric lighting companies, that he saw no need for proposing 
further regulations regarding them. 

Hammersmith: Street Lighting.—The Electric Lighting Com. 
mittee have had under consideration the question of alterations 
to the hghting system in Queen Street, the Broadway, Shep- 
herd's Bush Hoad, and Shepherd's Bush Green, rendered neces- 
sary or desirable owing to the construction of the Hammersmith 
to Harlesden tramways. The engineer has reported that he 
considers that lighting will be very seriously intertered with 
14 the present central arc lamp standards be removed. Не 
suggests the fixing of lamps alternatively іп the tramway stand- 
ards, which course wil] require the addition of three arc lamps 
in order to obtain the same equal distribution of light, ani 
which will cost the Council an additional £20 per annum each 
lamp. As lighting must be maintained during the progress oi 
alterations, it will be almost impossible to carry out the work 
by contract, and it must be done by dav. The committee has 
agreed to this suggestion, and has resolved that it be a condition 
subject to which the Council approves of the L.C.C.'s sugges- 
tions for fixing the posts and wires in connection with the 
tramways, that such alterations and additions to the lighting 
system should be carried out by the Hammersmith Council at 
the cost of the London County Council. 

Hampstead: Electricity Estinates.—The estimates for the 
year ending March 31st, 1909, of the Electric Lighting Com- 
mittee show an income of £65,417, and a total expenditure of 
£62.998, leaving a surplus of £2,419, which will permit. it is 
expected, of a transfer equal to а halfpenny in the £ in aid 
of the general rates. The expenditure estimate for the veat 
ending March 31st, 1908, was £62.645, and it is now antici- 
pated that the actual expenditure will be £63.655. The receipts 
for the same period were estimated at £67,817, but the actual 
amount is now only expected to realise £64,095. The falling-off 
in the receipts from the estimate was in the sale of current to 
private consumers £58,700 (as against the estimate of £60,500) 
and in the rental of meters £2,020 (as against the estimate of 
£4.050). 

Hackney: Road Wideninqs.—' The Council has decided to con- 
tribute £17.000 towards the widening of Mare Street and 
Clapton High Road in connection with the conversion to electric 
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traction of the tramways from Whitechapel Road to Stamford 
Hill. | 

Metropolitan Water Board: Telephone Wayleaves.—The 
Metropolitan Water Board has adopted an agreement with the 
National Telephone Company, whereby the acknowledgments 
paid by the company for easements for the erection of telephone 
poles, standards, and brackets, and the fixing of wires and 
stays on the Board's property shall be uniform throughout all 
districts. The present income of the Board by means of charges 
to the company is £224 per annum, and under the new scale 
this will be increased by a net sum of £48 per annum. ‘The 
scheme is to operate as from January lst last. The Board have 
also agreed to enter into an agreement with the Postmaster- 
General that all wayleaves existing on August 28th, 1907 (the 
date when the Board's Various Powers Act came into force), 
shall be paid for on the old scale down to that date, and there- 
after allowed to continue under the terms of the new statute, 
which empowers the Postmaster-General to erect and maintain 
telegraph wires upon the Board's land. 

LYTHAM: The Electric Lighting Co.—Yhe Lytham Electric 
Lighting Co. is in negotiation for a site for their works. 

MALVERN: Electrical Exhihition.—An electrical exhibition, 
organised by the municipal electrical department, was concluded 
last week, and we are informed by Mr. Rendell Baker that it 
has done excellent service in the way of picking up new con- 
&umers. 

NEATH: Te Electric Lighting Scheme.—A ratepayers’ meet- 
ing last week passed a resolution that the District Council 
should abandon its proposed electric lighting scheme. i; 

RICHMOND: Tramway Matters.—Negotiations have been 
going on between the Corporation and the London United Tram- 
ways Co. in regard to the type of car to be used upon the 


TENDERS INVITED AND 


ACTON.—Tenders are invited for the annual supply of 
meters, prepayment meters, carbons, house fuse-boxes, meter 
boards, and cables. Particulars from Mr. J. M. Blair, the 
Electrical Engineer, 150 Churchfield Road, Acton, and tenders 
to the Clerk by February 29th. 

BARKING.—The Council invite tenders for the supply and 
delivery of electrical sundries, carbons, meters, &c. Full par- 
ticulars from the Electrical Engineer’s office, East Street, and 
tenders to the Town Clerk by February 25th. 

BELFAST.—Tenders are invited by the Corporation for the 
supply of low-tension cable during the twelve months ending 
March 315%, 1909. 

BOLTON.—The Electricity Committee have under con- 
templation improvements and extensions at the Electricity 
Works. 

BRISTOL.—The Docks Committee invite tenders for the 
supply, delivery and erection, and maintenance for 12 months 
atter they have been in use, of electric cables for the supply 
to Avonmouth Docks. The tenders are also to include the con- 
struction, delivery, erecting in place, fitting, completion, and 
testing and the maintenance for 12 months after they shall have 
been taken into use of tbe electric lighting installations, com- 
plete in all details, for the various buildings, railway yard, 
wharves, &c., at the Royal Edward Dock, now in course of 
construction at Avonmouth. Specifications, &c., from the 
Secretary of the Docks Committee (fee £5, returnable), and 
tenders to 19 Queen Square, Bristol, by February 27th. 

BURSLEM.—A special meeting was to have been held yes- 
terday for the purpose of considering the question of applying 
to the Local Government Board for sanction to a further loan 
in connection with the electricity works. 

DARTFORD.—The Electricity Committee recommend that 
an Artesian well be sunk and that a surface condenser capable 
of dealing with 15,000 1р. of steam be installed. Application 
is to be made to the Local Government Board for sanction to 
borrow £1.900 for the surface condenser, artesian well, &c.. 
and £1.100, which is the estimated capital expenditure during 
the next two years. 

DUNDEE.—Tenders are invited for E.H.T. three-phase and 
direct-current switchboards and substation generating machinery. 
Full particulars from Mr. H. Richardson, the Chief Electrical 
Engineer (fee £3 3s., returnable), and tenders to the Clerk 
by March 2nd. (See an advertisement last week.) 

GLASGOW.—The Tramways Department invite tenders for 
the supplv and erection of two movable bridges over the Forth 
and Clyde Canal at Dalmuir and Kilbowie. Full particulars 
from the General Manager, 46 Bath Street, Glasgow, and tenders 
to the Town Clerk by April 13th. 

HANDSWORTH.—Tenders are invited for (a): 315 kw. 
generating set. (h) feed-pump economiser and pine work. (с) 
switchgear for 315 kw. generating set. Full particulars from 
Messrs. Kennedy & Jenkin, 17 Victoria Street, fee £3 3s., re- 
turnable, and tenderg to the Town Clerk by March 4th. 

HASLINGDEN.—The Corporation has received sanction from 
the Local Government Board for the erection of refuse destruc- 
tor works at Priory Hill. at a cost of £8,500. These will be 
worked in conjunction with the Electricity Works. 


tramway over Kew Bridge. The Council require smaller cars. 
than those in use on other parts of the company's system, but 
to this the company raise objections. After some discussion, a 
resolution has been passed informing the company that the type 
of car would be discussed should the Bill be passed. Witn 
reference to the West London, Barnes, and Richmond Tram- 
ways Bill, the Corporation is willing not to oppose this upon 
certain conditions. ‘These include a purchase clause specifying 
45 years instead of 60 years, as proposed by the Bill, and the 
deposit with the Corporation of $300 . as security for the repair 
and maintenance of the roadways and track. [п reference to. 
the Corporation's dispute with the Richmond (Surrey) Electric 
Light & Power Co., 16 was suggested that an agreement might. 
be come to on the basis of a reduced scale of charges in the 
district, and the removal of the chimney at the electricity 
works as soon as a supply in bulk was received from an outside: 
source, in order to do away with the complaints as to vibration 
at the works. 

SHANGHAI: Completion of Tramway System.—The Shang- 
hai Electric Construction Co. announce that the construction 
and equipment of the electric tramway system is now complete. 
The supply of electrical energy will be given from the municipal 
generating station. 

SUNDERLAND: Sir James Laing & Sons Works.—In con- 
sequence of the suspension of payment by Sir J. Laing & 
Sons, shipbuilders, of Sunderland, the Corporation, which sup- 
plied electrical energy for lighting and power purposes in the 
works, have cut off the supply. Sir J. Laing & Sons owed the 
Corporation £2,300 for current. and the action of the Corpora- 
tion was in consequence of the company refusing to treat. them 
as preferential creditors. Оп Monday a meeting was held, at 
which it was decided to voluntarily wind up the business of 
Sir J. Laing & Sons. 


PROSPECTIVE BUSINESS ' 


HOLYWOOD (BELFAST).—Estimates have been placed be- 
fore the Urban District Council to the effect that a generating 
station sufliclent for public and private lighting can be installed 
in Holywood for £2,000, excluding the cost of buildings and 
mains. The matter has been adjourned for full consideration 
at the next fortnightly meeting. 

HULL.—Tenders are invited for the supply and erection of 
three 500 kw. 2,250 volt continuous-current dynamos to be 
coupled direct to existing engines running at 250 rev. per 
minute. Particulars from the City Electric Engineer, and ten- 
ders to the Chairman of the Electric Lighting Committee, Town 
Hall, Hull, by February 27th. 

ILFORD.—Tenders are invited for the supply and delivery 
of a 1,000-kw. steam generator, watertube boiler, &c. Par- 
ticulars from the Council's Electrica] Engineer, and tenders by 
February 28th. 

LONDON: London County Council_—Tenders are invited for 
lighting the Hackney Downs secondary schools. Full par- 
ticulars from the Clerk to the Council, and tenders by February 
26th. 

Fulham.—The Guardians invite tenders for electrical re- 
quisites, among other supplies, for the year ending March: 
3156, 1909. Samples and patterns can be inspected at the 
Guardians’ offices, 129 Fulham Palace Road, Hammersmith, 
between 10 and 12 and 2 and 4 o'clock. Tenders to the Clerk 
not later than February 27th. 

Hammersmith.—The Electrical Engineer has reported that it 
is now necessary to proceed with the installation of a battery 
to act as a stand-by for exciting the alternators. The installa- 
tion was included in the extension scheme approved by the 
Council in 1904. and the estimated cost is £700. 

Hampstead.—The estimated capital expenditure for the 
coming year ending March 315%, 1909, is £14,890, made up 
as follows :—Thermal storage drums, £1,060; water softener 
filter, £30; new boilers (after allowing for old boilers). 
£6.000: mains, £2,750; house services, £2,600; transformers. 
£750 and £400, and in case of the new Home Office Regulations 
being put in force an additional £300; meters and indicators, 
£1,000. 

Islington.—Tenders are invited by February 25th for (a) 
one 1,500-kw. steam-turbine alternator, &c., (b)  water-tube 
boiler. convevor, &c. 

Stoke Newington.—Mains are to be extended at an estimated 
cost of £332. 

Woolwich.—The Council is to take up a loan of £2.394 for 
boiler plant required at the Electricity Works. 

MANCHESTER.—The Electricity Committee invite tenders 
for the supply, delivery, and erection at the Stuart Street 
generating station of four water-tube boilers and accessories. 
Full particulars may be obtained from the Secretary of the. 
Electricity Department at the Town Hall, fee £1 1s. return- 
able, and tenders to the Chairman of the Department by 
February 25th. 

The Tramways Committee are inviting tenders for stores. 
including car wheel tyres, canopy trolley standards, over- 
head line material. lightning arresters, fuses, and fuse- 
boxes, incandescent lamps, car switches, bells, &c., telephone- 
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instruments, and power and lighting cables. просиш &c., 
from the General Manager, 55 Piccadilly, Manchester, and 
tenders to the Chairman of the Tramways Committee, at the 
same address, by February 24th. 

STOKE-ON-TRENT.—A special report has been presented 
by the Electrical Engineer, in which he states that the generat- 
ing plant will shortly require extensions. The amount bor- 
rowed for the purpose of the combined electricity and destructor 
undertaking un to date has been £40.000. | 

WIGAN.—Mr. J. Slevin, the Electrical Enyineer, reports to 
his committee that the maximum load upon the electricity 
works during 1907 was 2,520 h.p., which was within 100 h.p. 


of the total capacity, thus leaving no spare engines in case of 
an abnormally heavy load or breakdown. Не urges upon the 
committee, therefore, the absolute necessity for extensions of 
the plant immediately. 

WOLVERHAMPTON.—The Corporation have agreed to the 
recommendation of the Electricity Committee providing for 
the laying of mains, &c., in connection with the proposed supply 
to the works of Messrs. T. Parker, Ltd., at an approximate 
expenditure of £2,500. 

WREXHAM.—Tenders are invited for stores. Particulars 
from the Borough Electrical Engineer, and tenders to the Town 
Clerk by March 6th. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The Victorian Postmaster-General’s depart- 
ment has accepted tenders from the following firms for tele- 
hone material :—British Insulated & Helsby Cables, Ltd., Mel- 
yourne; W. Н. Hunter & Co., Melbourne; J. L. Drew, Mel- 
bourne; Millars’ Karri & Jarrah Co. (1902). Ltd., South 
Melbourne; Cole Bentley, Melbourne; and F. Vanderkelen & 
‘Co., Melbourne. 

BRISTOL.—The following tenders have been accepted by 
the Corporation upon the recommendation of the Electricity 
Committee :—Extra high-tension cable, Messrs. Siemen Bros. 
Co., £21,787 17s. 4d.; 10-ton hand-travelling crane, Messrs. 
C. & A. Musker (1901) Ltd., £221; substation superstructure, 
Messrs. R. Wilkins & Sons, £2,959; coal, Ashton Vale Iron Co., 
£1,281 5s. 

BRADFORD.—The following tenders are recommended for 
acceptance by the Tramways Committee :—Wire and cable, The 
India-Rubber, Gutta-Percha, and Telegraph Works Co., Ltd., 
£146; steam tubing, Messrs. Taylor & Parsons, £159 2s. 5d. 
Tenders of a large number of firms for miscellaneous stores to 
the aggregate value of £5,700 are also recommended for accept- 


ance. 

EDINBURGH.—The Edinburgh School Board have accepted 
the tender of Messrs. John Munro & Co., of Edinburgh, for 
the electric lighting installation at the Portobello High Grade 
School. 

LONDON: City of London.—The City of London Board of 
Guardians has placed an order with Messrs. Pinching & Walton 
for the supply of 6 doz. electric lamps, 230 volts, at 8s. 9d. per 
doz. Repairs to telephones are to be carried out by W. Palmer 
for £3 8s. | 


BAKER STREET AND WATERLOO RAILWAY.—At the 
half-yearly general meeting on Monday, Sir С. Gibb, who pre- 
sided, said he thought he might say the company was making 
rapid progress. The gross receipts showed an increase of 55 
per cent. over those of the corresponding period of the pre- 
vious vear, and after providing for interest and rents and 
crediting to net revenue account the amount receivable from the 
Underground Electric Railways Co. of London there remained 
a balance of £17,670. This was the first half-year in which it 
had been possible to compare their position with corresponding 
veriods. The passengers carried had increased by 3,868,981, 
while the traffic receipts had increased by £22,272. This rate 
of progress was being maintained during the current half-year, 
and during the first five weeks the receipts per week had shown 
an increase of 154 per cent. The report and accounts were 
adopted. 

BRISTOL TRAMWAYS AND CARRIAGE.—The report for 
the year 1907 shows gross receipts of £265,689, and working and 
general expenses £178,542, leaving a net revenue of £85,547. A 
final dividend at the rate of 94 per cent. for the year is recom- 
mended, and £8,708 added to reserve fund. The company's 
investments on December 3156, at market value, amounted to 
£166,536, but since the close of the year additional investments 
have been made, bringing the total up to £179,826. With the 
addition of the sum now proposed, the reserve fund stands at 
£188,534. Mention is made in the report of the fact that the 
issue of 250.000 44 per cent, mortgage debenture stock was over- 
subscribed. 

Nir G. White. presiding at the annual meeting on Mondav. 
"said that their tramway receipts. which had decreased by £392 
compared with 1906. had doubtless been affected by weather 
conditions. "The total receipts of the company showed the net 
decrease of £3,080, the difference between this sum and £592 
being unon the carriage department of their business. Ву 
rearranging the service they had been able to make a consider- 
able reduction in the car mileage and bring up their receipts 
per car mile from 8:684. to 927d. The number of passengers 
carried was 46.585,050. against. 46.902.257. А special meeting 
was held after the ordinary general meeting, when a resolution 
to nroceed with the company's Bill now before Parliament was 
«arried. 


Bermondsey.—The Borough Council has received the follow- 
ing tenders for a recording ammeter complete for 50 and 100 
amperes :—Everett, Edgcumbe & Co. (accepted), £9 10s. 44.: 
Elliott Brothers, £9 12s. 6d., less 24 per cent.; Evershed & 
Vignolles, £14. All these prices were less 25 per cent. Twelve 
enamelled iron plates for advertising the electricity undertaking 
are to be obtained from the Chromo Enamel Co., at a cost 
(three colours), of 6s. each. 


City of London.—At the Court of Common Council last week 
an arrangement with the Postmaster-General for ten years’ tele- 
phone system in connection with the City Electric Ambulance 
Service at £529 12s. 6d. per annum was approved. 


Hammersmith.—The Electricity Committee has accepted 
the tender of Messrs. Thomas Parker & Co., Ltd., for 
the supply of a Rees roturbo patent self-regulating pump at 
£470. This pump will be capable of dealing with 250,000 gallons 
of water per hour. 


LOWESTOFT.—The tender of the Lahmeyer Electrical Co. 
for service cable at an average price of £248 per mile has been 
accepted. 


QUEENSLAND.—The Postmaster-General’s department has 
accepted tenders from the following firms for telephone, tele- 
raph instruments, parts and material :—Oswald Haes, Sydney; 
x. К. Hodson, Brisbane; Lawrence & Hanson, Sydney; India- 
Rubber, Gutta-Percha, and Telegraph Works, Ltd., Sydney; 
Trackson Bros., Brisbane; Brisbane Electric Co., Brisbane; 
Jas. Paton & Co., Sydney; International Electric Co., London; 
British Insulated & Helsby Cables, Ltd., Melbourne; C. E. 
Bernays, Brisbane. 


COMPANIES’ MEETINGS AND REPORTS 


BRUSH ELECTRICAL ENGINEERING.—The adjourned 
meeting of the 44 per cent. perpetual debenture holders was 
held on Friday for the purpose of considering a resolution for 
consolidating the company’s debenture stock. Lord Vaux of 
Harrowden stated that since the previous meeting (ELECTRICAL 
ENGINEREERING, February 13th, p. 231), the Board had com- 
municated with several of the holders of both classes of deben- 
ture stock. and it was hoped that the scheme would now be 
looked upon in a more favourable light. The original proposal 
of the Board was to raise new 44 per cent. stock, and in 
addition that a sum equivalent to J per cent. per annum should 
be provided as a sinking fund. After carefully considering the 
objections made to this amount as not being large enough, the 
Board have agreed to set aside 1 per cent. As the stock was 
redeemed the interest would be added to the fund, but instead 
of the interest on the sinking fund being £8,750, it would be 
£9.625. А good deal of discussion followed the speech of the 
chairman, and when the resolution was put to the meeting it 
was declared to be lost. А poll was demanded, but the chair- 
man refused to take it at once on the ground that several of 
the shareholders had not had time to thoroughly consider the 
proposed change in the plans. It was arranged that the poli 
should be taken on the 27th inst., at 12 o'clock, and a meeting 
of the second debenture holders, which was to be held on 
Friday. following that of the first debenture holders, has been 
adiourned until after the result of the poll is announced. 

BUDE ELECTRIC SUPPLY.—At the statutory meeting held 
on the 14th inst., the chairman stated that the number of 
shares allotted was 5,200, on account of which calls to the 
amount of £1,335 have been received. The preliminary ex- 
enses amounted to £140. 

CENTRAL ELECTRIC SUPPLY, LONDON ELECTRIC 
SUPPLY. NOTTING HILL ELECTRIC LIGHTING, AND 
WESTMINSTER ELECTRIC SUPPLY.—The reports of these 
companies are given on nage 275 of this issue. 

CHATHAM AND DISTRICT LIGHT RAILWAYS.— The re- 
port for the half-vear ended December 31st, 1907, shows receipts 
amounting to  £20.207. and expenses їо £12.799, leav- 
ing a balance of £7.408. Interest on debentures absorbs 21.24. 
and the amount written off. mainly in connection with aban- 
doned lines, is £5.555. There thus remains the sum of £619, 
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to which is added balance brought forward from June 30th, 
1907, viz., £4,492, making £5,111 available for distribution. 
Uwing to the bad weather experienced throughout the year 
and slackness of trade in the Chatham district, the trátlic 
revenue has been very disappointing, there being an increase 
of ошу £1,560 over the previous year's receipts, although the 
Rainham extension was open for the full vear, as compared 
with three months of the усаг 1906. During the halt-yvear 
£1,900 debentures and £1,900 preference, shares have been 
issued, and the proceeds utilised in reducing Ше company's 
indebtedness, Capital expenditure during the half-year amounts 
to £2,059, mainly expended on additional plant іп power 
station. In September last the Board of Trade issued, on the 
application of the Gillingham Corporation, an order declaring 
that the powers of tne company in respect to the lines in 
Pier Road (1.246 vards in length) should cease and determine. 
The cost of the line and reinstating the roadway,.less materials 
taken up, amounts to £4,528 Ys. od., айпа the directors in the 
circumstances have considered. it advisable to write the full 
amount off, and the balance cost oi the line abandoned in 
Westcourt Street, viz., £666 5s., and recommeud that the 
balance profit after transferring £3,000 to reserve for depre- 
ciation be utilised in paying а dividend at the rate of 3 per 
cent. p: annum for the half-year on the preference share 
capital, carrying the balance remaining of £347 to the accounts 
for the current year. The Rochester Corporation extension 
lines to Strood Hill and Frindsbury referred to in the previous 
report are expected to be completed before Easter and leased 
to the company. The meeting will be held on March 5th. 

CLONTARF AND HILL OF HOWTH TRAMWAYS.—The 
directors’ report for the year 1907, states that the new working 
agreement with the Dublin United Tramways Company came 
into operation on January Ist, 1907, and the company duly 
received the sum of £2,000 under the terms of that agréement. 
After paying debenture interest, wayleaves, and management 
expenses, there remains a surplus of £585 14s. 4d., from which 
has to be deducted £23 5s. 8d., being the balance at debit 
from last account, leaving a net balance of £562 8s. 8d. Out 
of this it 1s proposed to pay a dividend of 1 per cent. on the 
ordinary shares, absorbing £499 16s., and to carry forward 
£62 12s. 8d. to next years account. Under the terms of the 
agreement with the Dublin United Tramways Co. the company 
is entitled to £2,500 in respect of the current year, and £5,000 
in respect of next and subsequent years. ‘The first-named sum 
will enable the payment of a dividend to be made at the rate 
of 2 per cent. per annum, and the latter sum at the rate of 
5 per cent. per annum. As the payments are received half- 
yearly from the Dublin United Tramways Co., the dividends 
will in future be paid half-yearly. The report was adopted 
at the meeting last week. 

DISTRICT RAILWAY.—The meeting was held on Wednes- 
last week at the Westminster Palace Hotel, Sir G. Gibb, 
chairman, presiding. He stated that the deficit of 245.551 
shown in the accounts (ELECTRICAL ENGINEERING, February 13th) 
had been paid out of capital, but they had now practically come 
to the end of their available capital assets. They had carried 
28.838.752 passengers, ап increare of 19,605. and had earned 
£4.595 moie in passenger receipts. They estimated that during 
the last halt-vear the loss of revenue from trattic diverted by 
the Great Northern, Piccadilly and Brompton Railway amounted 
to £22.850. after deducting the District share of through tratlic 
with that railway. The working expenses were £12,133 more 
than in the June half of last year, but were practically iden- 
tical with those for the December half of 1906, but this was 
due to the fact that they had run more trains. In order to 
dispel any idea that the working cost on the District Railway 
was extravagant or excessive, he gave some figures of the 
working expenses upon other London electric railways. The 
cost of train working, including interest on capital for generat- 
ing plant. was as follows upon various London tube railways :— 
City and South London, 17224. per car mile; Great Northern, 
Piecadilly, апа Brompton Railway, 1:59d.; Metropolitan Dis- 
trict Railway. 175d.; Charing Cross, Euston and Hampstead 
Railway, 1:76d.: Central London Railway, 1834. ; Baker Street 
and Waterloo Railway, 1:85d.; Great Northern and City, 195d. 
For the same railways he gave the following figures of trattic 
expenses as percentage of traftic receipts:—-City and South 
London, 11 per cent.; Metropolitan District, 12 per cent. ; Great 
Northern, Piccadilly and Brompton Railway, 15 per cent. ; Cen- 
tral London, 14 per cent.; Baker Street and Waterloo, 14 per 
cent.: Great Northern and City, 15 per cent.; Charing Cross, 
Euston and Hampstead, 18 per cent. Dealing at length with 
the financial position of the company, Sir G. Gibb gave in de- 
tail the proposed arrangements for raising fresh capital, set 
forth in the circular to the shareholders in November, which 
was given in full in our issue of November 28th. The report and 
accounts given in our last issue were then adopted with one 
dissentient, who was a debenture holder. 

A special general meeting was subsequently held for approv- 
ing the Bill for making further provision respecting the capital 
of the company. when a resolution to this effect was passed. 

DUBLIN & LUCAN ELECTRIC RAILWAY.—'lhe gross re- 
ceipts for the half-year to December 31st are £3,576 10s. la.. 
being £256 5s. 114., in excess of those of the corresponding 
period of last year. After providing for debenture interest 


there is an available balance of £987 5s. 6d., out of which the 
directors recommend tne payment of the usual half-yearly divi- 
dend on the 5 per cent. preterence shares, and that the balance 
ot £512 5s. ӨЧ. be carried torward to next half-year, as against 
£644 2s. 7d. carried forward for the corresponding period ot 
the previous year. The meeting will be held to-day. 

At the meeting on ‘Thursday, the chairman, Mr. W. Mooney, 
said that whereas the receipts showed ап increase of £250 
over the corresponding period of the previous year, the ex- 
penditure had increased. Ьу £405, mainly due to extra cost ot 
electric power and maintenance of permanent way and works; 
the increased price of coal had also contributed to this result. 
They had decided to continue the expenditure upon the per- 
manent way, until the whole line had been put into a 
thoroughly etlicient state. In order to make the line as attrac- 
tive as possible, the directors. had, among other improvements, 
introduced electric heating in the cars. ‘The report and accounts 
were adopted. 

EDMUNDSON’S , ELECTRICITY CORPORATION.—An 
extraordinary general meeting was held at Salisbury House, 
London Wall, on Tuesday. under the chairmanship of Mr. F. E. 
Gripper, to consider a report of the committee appointed in 
July last to investigate the affairs of the company. ‘This report 
stated that the non-success of the company was due to a com- 
bination of injudicious capital expenditure, unwise management, 
and imprudent finance. The committee recommended that the 
resignation of the old members of the Board be accepted, and 
that Mr. Tuckett be appointed chairman of the company, and 
that Mr. Campbell Swinton be elected to the Board; that Mr. 
Stanley Beeton be invited to the Board; that Mr. J. S. High- 
field, chief engineer to the Metropolitan Electric Supply Co., be 
invited to assist in the reorganisation of the company's business; 
and that Mr. F. E. Gripper should act as manager to the London 
осе, and as the representative of the Corporation upon the 
Boards of the local companies. The report further stated that 
immediate steps must be taken to provide additional capital. 
After careful consideration the capital requirements for the next 
four years were estimated to amount to £250,000, and the com- 
mittee were reluctantly compelled to suggest as the only prac- 
ticable course, the issue of prior lien debenture stock. During 
the discussion upon this report it was stated that Mr. Gripper 
would subordinate his personal views and likings in his position 
as manager entirely to the views of the directors. There was 
a good deal of opposition to the issue of prior lien debentures, 
and a suggestion was made that the committee should take back 
for consideration its recommendation with regard to finance. 
An amendment to omit from the report the financial proposals 
and the recommendation with regard to the appointment of 
Messrs. Beeton, Highfield, and Gripper was lost, and the original 
resolution was carried. А demand for a poll was subsequently 
withdrawn. 

GREAT NORTHERN, PICCADILLY & BROMPTON 
RAILWAY.—The half-yearly meeting was held on Tuesday, Sir 
George Gibb presiding. The Chairman traversed all the state- 
ments made in his report, given on page 227 of our issue last 
week, and stated that the receipts for the first seven weeks of 
1908, compared with those of the first seven. weeks of 1907, 
showed an ‘increase of 43 per cent. The report and accounts 
were adopted, and at the subsequent special meeting a resolu- 
tion approving the company’s Bill in Parliament was passed. 

HASTINGS & DISTRICT ELECTRIC TRAMWAYS.—The 
report for the year ending December 31st, 1907, shows receipts 
aggregating £24,099, or. atter deducting administration expenses, 
£22.206 15. 7d.; adding to this the sum of £300 12s. 6d. for 
interest earned on moneys in hand, and £753 6s. 10d. brought 
forward from last account, and deducting £9,472 10s. debenture 
stock interest, there remains a balance of £13,767 10s. From 
this has been paid during the year by way of interim dividend 
on the preference shares the sum of £4.000. being at the rate 
of 4 per cent. per annum, and the directors now propose to pay 
a further sum of £8,000. being at the rate of 8 per cent. per 
annum, making the full 6 per cent. for the year 1907, and to 
carry forward the balance of £1,767 10s. The Front line was 
opened for traffic on January 12th, 1907, and therefore the com- 
pleted system has been in operation for practically the whole 
year. Having regard to the unfavourable weather which was 
generally experienced throughout the year, the directors con- 
sider the result to be satistactory. The meeting will be held 
on Monday. The following statistics are given in the report :— 
Miles of line, 195; number of cars, бо; car mileage, 1.436.014; 
passengers carried. 9,520,345; — traffic receipts рег саг nule, 
9:054. ; total expenses per car mile, 5'47d. 

The meeting was held on Monday, Mr. E. C. Morgan, chair- 
man, presiding. The Chairman pointed out that the expenses 
were about 60 per cent. of the receipts, and althourh it was 
hoped to reduce this rather large percentage, they did not 
expect to emulate the figure of other lines where the conditions 
were much less onerous than those of Hastings. He referred 
to the fact that in connection with the line along the sea front, 
which gave a direct communication between Hastings and Bex- 
hill. thev had been compelled to adopt some other system than 
the overhead. They had therefore to fall back on one of the 
surface contact. systems (the conduit system being almost impos- 
sible). although very [ttle was known as to their merits, and 
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practically nothing of the particular system which had been put 
into operation, namely, the Dolter system. They were, there- 
fore, the pioneers of this system in England, and for a con- 
siderable period they experienced many difliculties which did 
not tend to improve their tratlic. By patience and perseverance 
however, they had surmounted many of the difficulties, and 
the line was now workiny in such a manner as to lead the direc- 
tors to hope for fanly good results. The report and accounts 
were adopted. 

IMPERIAL TRAMWAYS.—The gross revenue receipts from 
the Middlesbrough, Stockton, and Thornaby Tramways during 
the year ended December 5154, 1907, amounted to £54,747, a 
decrease of £587 over the previous year. £2,500 is placed to 
reserve, leaving a net profit of £16.884. The receipts from the 
London United Tramways were £21,111, this being the same as 
for the previous year. The net revenue of the Imperial Company 
for the year shows a gross profit of £41,573, which is reduced 
to £26,125 after payment ot interest on debenture stock for the 
whole year, and interin dividend on the preference and ordinary 
shares up to June 50th, 1907. Dividends are proposed of 6 per 
cent. per annum on the preference capital, and final dividends 
of 10 per cent. per annum, making 9 per cent. for the year on 
the ordinary shares. The sum of £248 1s carried forward. 

The report and accourts were adopted at the meeting on 
Monday, the Chairman stating that the past year's experience 
had been without any special feature, and called for no special 
comment. 

LIVERPOOL OVERHEAD.—At the half-yearly meeting last 
week, the report and accounts given in our issue for February 
6th were adopted. Sir W. Forwood, the chairman, who pre- 
sided, said that there were indications that they had now to 
some extent discounted the pressure of tramway and railway 
competition, and were reaping some benefit from the annual 
growth of dock side trathc. The receipts per passenger, he 
pointed out, were only l'7/d., against 1:93d., which was the 
figure when the company was paying a 9 per cent. dividend, 
and this low average was due to the heavy workmens' tratlic. 

ST. JAMES'S & PALL MALL ELECTRIC LIGHT.—-At the 
ordinary general meeting. held at the office of the company in 
Carnaby Street, on Tuesday, the report and accounts given on 
page 2/3 of this issue were adopted. Having gone through 
the figures of the report, the Chairman stated that with regard 
to the future he was not going to make any promises, but he 
would state that the first result of the effect of metallic filament 
lamps upon their business was a sensible loss of revenue; but it 
need not be feared that these new lamps were going to be an 
unmitigated disadvantage, as undoubtedly they would tend to 
the greater use of electrical energy by a class of people who 
now regarded it as a luxury. | 

SOUTH METROPOLITAN ELECTRIC LIGHT AND 
POWER.—The report for the year ended December 31st, 1907, 
shows a credit balance of £27,068, which, with £7,104, the 
balance brought forward from the last account, makes a total 
of £54,172. After deducting £9,/92 for interest on debenture 
stock paid and accrued, and for other interest, and £4,128 for 
interim dividend paid on the 7 per cent. cumulative preference 
shares, there remains a balance of £20,250, which the directors 
recommend be dealt with as follows :—A final dividend upon 
the 7 per cent. cumulative preference shares, £4,555; depre- 
ciation account, £5,900; dividend upon the ordinary shares at 
the rate of 24 per cent. per annum, £3,011; carried forward, 
£7,182. During the vear a further £19.262 debenture stock, 
25.000 preference shares, and 5.000 ordinary shares of £1 each 
were issued. The premiums arising from the issue amount to 
£3,487. The directors have applied. £1,987 of the amount in the 
reduction of preliminary expenses account, and have carried the 
balance, £1,500, to reserve account. Eight of the London 
electric supply companies, including this company, are jointly 
promoting а Bill in the present session of Parliament for the 
establishment of a joint committee, and to make agreements for 
mutual assistance, and for the supply of energy in bulk to and 
the taking of energy from one another. "The Dil] will be sub- 
mitted for consideration, and а resolution. proposed to approve 
the same after the general meeting on the 26th inst. 

SOUTH WALES ELECTRIC POWER DISTRIBUTION.— 
А special general meeting was held at Cardiff last week, at 
which the company's Dill, of which full particulars were given 
in our issue for December 26th, was agreed to. A meeting ot 
the debenture shareholders was afterwards held under the 
chairmanship of Mr. T. О. Callender, and the resolution to 
promote the Bill was also passed. It was stated that arrange- 
ments have been entered into with creditors to the extent of 
£79,000, for the annulment of the amount owing them by the 
creation of preference stock at the rate of 150 per cent. face 
value of the stock for every £100 of indebtedness. Creditors 
to the amount of £4.C00 were unable to give their assent to 
this proposal, however, but the Bill contained а clause com- 
pelling them to accept preference. shares on the terms. above 
mentioned. Power is taken in the Bill to raise £500.C00 by 
means of prior lien debenture stock, and to postpone the pay- 
ment of interest on the £200.0C0 existing debentures for a 

eriod of three years, namely, until January ist. 1910. 

TYNESIDE TRAMWAYS & TRAMROADS.—The report. for 

the half-year ending December 51st, 1907, shows a surplus cf 


receipts over expenses of £5,785, which, with the balance 
brought forward from last half-year of £600, makes a total oi 
£4,385 available, and after deducting interest on mortgages, 
loans, &c., there remains an available balance of £2,968 8s. 14. 
The directors propose a dividend on the preterence shares of 
9 per cent. per annum (less income tax); a dividend on the 
ordinary shares of 2j per cent. per annum (less income tax), 
as compared with 2 per cent. for the corresponding half-year о! 
1906; placing to the credit of reserves for renewals, depreciation. 
and other contingencies, £600, increasing this fund to £4,600. 
The amount carried forward is £422. The whole of the 
track, overhead line, and rolling stock has been kept in 
thorough repair during the past year out of revenue. The recent 
issue of preference shares has been satisfactory, inasmuch as 
2,055 shares have been applied for out of a total of 3,000 offered 
for subscription. The following statistics are attached to 
the report :—Car miles (Tyneside Tramway Co.'s cars), 679,692; 
passengers carried (Tyneside Tramway Co.'s lines), 4,105,459; 
total trattic receipts, £24,068; gross profit, £8,261. 

Dr. J. T. Merz, who presided at the meeting last week, said 
the traffic receipts had increased by 44 per cent., and the car 
miles run by # рег cent. In other words, though running a 
tritling number of miles more they had carried very many more 
passengers, with the result that the receipts per car mile had 
increased from 8:18d. to 849d. The cost had increased trom 
5'64d. per car mile in 1906. to 5:82d. in 1907. The report and 
accounts were adopted. and upon the motion of the chairman, 
the number of the directors of the company has been reduced 
to five. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS. 
-—The report for the year ended December 31st, 1907, states 
that the operations of the past twelve months, after providing 
for all expenses, including repairs and renewals, resulted in a 
net income of £27,377. , Adding the balance brought forward 
from last year, £4.445, the available profit is £31.821. This 
profit has been dealt with as follows :— Debenture interest (less 
income-tax) on 44 per cent. stock, £11,756 5s.; debenture 
interest (less income-tax) on 6 per cent. bonds, £744 11s. 3d.; 
sundry ‘reserves as per appropriation account, £9,856 14s. 74. ;' 
carried forward, £9,463 8s. lld. The number of passengers 
carried during the past year amounted to 8,627,247, and the 
miles run to 1,758,669, as against 6,169,148 and 1,414,767 
respectively for the previous year. The increase of passengers 
is chiefly due to the completion of the Normanton and Ponte- 
fract section, but a satisfactory expansion of traffic is also 
shown on the old routes. The meeting takes place to-morrow 
at 14 Victoria Street, Westminster. 


APPOINTMENTS AND PERSONAL NOTES 


Sir John Gavey, ‘C.B., late Engineer-in-Chief to the Post 
Office, has been appointed consulting engineer to that depart- 
ment. 

The Woolwich Borough Council has passed increases of £10 
per year each to the salaries of ottcials in the Electricity 
Department as follows :—F. Н. Edwards, station engineer, and 
S. H. Penning (present salaries, £180); H. H. Clare, charge 
engineer (£140); T. W. Bunce, charge engineer (£120); C. A. 
Trayte, draughtsman (£100). 

The salary of the Electrical Engineer to the Ealing Corpora- 
tion, Mr. C. 5. Davidson, has been increased £25 per annum; 
that of Mr. Law, the assistant in the Electricity Department, 
£10 per annum; and that of Mr. Kieffer, the shift engineer, 
£5 per annum. 

The salary of Mr. A. L. C. Fell, chief ofticer of the London 
County Council tramways, has been increased from £1,500 to 
£1,750 per annum, 1n making this recommendation the General 
Purposes Committee point out that since Mr. Fell was appointed 
in November, 1905, additional tramway undertakings have been 
taken over, and a large proportion of the lines reconstructed for 
electrical traction by the Council; as an instance of the rapid 
growth of the service it is mentioned that the number ot 
passengers carried has increased from 126.388.845 in 1903 to 
551,40/,794 in 1907, whilst during the same period the receipts 
have increased trom £489,369 to £1,556,196. t the time the 
salary of £1,500 was fixed, it was not contemplated that the 
northern tramways system would be taken over before 1910. 

Mr. Е. L. Pope, resident electrical superintendent tor the 
L.C.C. tramways, has had his salary increased from £400 to 
£425 per annum. and Mr. О. Dickens, superintendent of stores, 
from £250 to £500 per annum. 

A resolution fo increase the salary of Mr. Н. W. Angus, 
the Electrical Engineer to the Eccles Town Council, by £50. 
was discussed at some length at the last meeting of the Coun: il. 
and was defeated, the recommendation being referred back to 
the committee. 

The Gravesend Corporation has agreed to a recommendation 
by the Electric Lighting Committee to increase the salary of 
Mr. С. Е. McInnes from £300 to £400 by annual instalments ot 
£50. £00. and £20, on condition that Mr. McInnes remains 
with the Corporation for a further period of three years. 

Mr. Owen L. Rhys has been appointed to the position st 
medical oflicer in charge of the electrical department at the 
Cardiff Infirmacy. 
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PARLIAMENTARY INTELLIGENCE 


GREAT EASTERN RAILWAY (GENERAL POWERS) BILL. 
—At the meeting of the Ipswich Town Council last week, when 
a resclution хаз under discussion with regard to opposing 
Section 19 of this Dill, which gave the G. E. R. Co. more or less 
general powers of electric supply, it was stated that а communi- 
cation had that morning been received from the company to the 
efiect that the clause in question had been deleted from the 
Dill. 

PETITIONS AGAINST PRIVATE BILLS.—tThe period for 
depositing petitions against Bills originating in the House of 
Commons expired last week. Against the Dublin and Central 
Ireland Electric Power Bill petitions have been lodged by the 
Dublin Corporation, Dublin County Council, Rathmines, Pem- 
broke, and Blackrock Councils, and the Dublin United Tram- 
ways (1896). The London United Tramways Bill is opposed 
by the National Telephone Co., Richmond Corporation, Surrey 
County Council, and the promoters of the West London, 
Barnes, and Richmond Tramway Bill. There are a number of 
municipal general powers Dills containing tramway clauses which 
will be opposed, but the above two Bills seem to be the only 

ones calling for special comment. lhe most controversial 
Bills, viz., the London Electric Power Bills, commence in the 
House of Lords, and the period for depositing petitions has not 
vet expired. Already, however, petitions have been lodged 
against the London and District Electricity Supply and the 
London Electric Supply (Joint Committee) Bills by the Camber- 
well Borough Council, City of London Electric Lighting Co., 
and the Gravesend, Ealing, Hendon, Hornsey, Dartford, Ley- 
ton, West Ham, Westminster, and Friern Barnet Corporations. 
The Bristol Corporation is opposing the Bristol Tramways Bill, 
the Hornsey Corporation the Highgate Hill Tramways Bill, 
and petitions upon minor points have been lodged against the 
Metropolitan Electric Tramways and other Bills. 

PROGRESS OF ELECTRICAL BILLS.—The Nottingham- 
shire and Derbyshire ‘Lramways Bill was read a second time in 
the House of Commons on Monday. The Metropolitan Electric 
Tramways Bill was read a first time in the House of Lords on 
Thursdav. The Macclesfield and District. Tramways (Abandon- 
nent) Bill. and the Central Ireland Electric Power Bill, were 
read a second time in the House of Commons on Tuesday. 


RADIOTELEGRAPHIC CONVENTION.—In the House of 
Commons on Thursday, in reply to Sir John Dickson Poynder, 
the Postmaster-General stated that all the self-governing 
Colonies had notified their intention of adhering to the Radio- 
telegraphic Convention, with the exception of Newfoundland, 
which had not yet communicated its decision, and the Orange 
River Colony, which, as an inland colony, sees no necessity for 
adhering to the Convention. 

TELEGRAPH (CONSTRUCTION) BILL.--A Bill has been 
introduced into the House of Commons by the Postmaster- 
General to amend the Telegraph Acts, 1863 to 1907, with respect 
to the construction and maintenance of telegraphic lines for 
telephonic and other telegraphic purposes. The Bill provides 
for the use of land near roads tor telegraphic purposes, the 
tying of wires overland adjoining a road so used, and the 
lopping of trees which obstruct any telegraphic line. 

In the memorandum which the Postmaster-General has pub- 
lished, explaining the provisions of this Bill, he states that the 
Department is placed in great difliculties where the most con- 
venient road for telegraph lines is alongside a road which has 
no grass margin, and the owner of the land adjoining refuses 
permission for poles to be erected. Under the Bill, in cases 
where there is such an objecting landowner, the Postmaster- 
General may appeal to a County Court judge and the Railway 
Commissioners. The same procedure is allowed where the Post- 
master-General desires to place his posts on private land within 
20 ft. of the road not forming part of the road. The Bill 
further extends the provision of the Telegraph Act of 1892. 
which enables the Postmaster-General to obtain a Provisional 
Order from the Railway Commissioners giving him access to a 
place where he дв altogether barred by the unreasonable attitude 
of the landowner. 


NEW COMPANIES 


ADDINELL & CO.—This company was registered on Feb- 
гпагу 13th, with a capital of £1.500 in £1 shares, to take over 
the business of an electrical engineer and contractor carried 
on by J. G. Addinell, at Saracen Buildings. Snow Hill, E.C., 
as the “A. C. Electrical Co." and at Eagle House, Great Dark- 
gate Street, Aberystwyth, Cardiganshire, as ‘‘Addinell and 
Humphreys." and to adopt an agreement with the said vendor. 
The subscribers are :—R. N. Phillips, R. E. Burnage., J. J. 
McIntyre, J. G. Addinell, G. Н. Palmer, А. Е. ‘Timberlake, 
P. Н. McIntyre. No initial public issue. The number of 
directors is not to be less than two nor more than five; the first 
are J. С. Addinell and J. J. McIntyre. Qualification £10. Re- 
muneration as fixed by the board. Registered ottice, Saracen 
Buildings, Snow Hill, E.C. 

ARBROATH ELECTRIC LIGHT & POWER CO.--This com- 


pany was registered in Edinburgh on January 30th with a capital 
of £30,000 in £1 shares to carry on the business of an electric 
light, heat, and power supply company, to undertake the light- 
ing by electricity, gas, or other illuminant of towns, streets, 
buildings, and other public or private places, particularly near 
Arbroath, to construct, maintain and work by electricity or 
other power tramways, or other undertakings, &c. The sub- 
scribers are:—G. Balfour, A. Н. Beatty, J. B. White, А. 
Shepherd, H. F. Shepherd, W. Shearer, J. A. Ferguson. The 
first directors are to be afterwards appointed. Qualification, 
100 shares. Remuneration as fixed by the company. Registered 
оіћсе, Brothock Bank House, Arbroath. ` 

COLONIAL RAIL & TRAMWAY SYNDICATE.—This com- 
pany was registered on February 14th, with a capital of £2,100 
in 2,600 “А” shares of £1 each, and 2,000 "B" shares of 
ls. each, to construct, work, develop, or control railways, tram- 
ways, and other public works and conveniences of all kinds in 
any British Colony, Dependency, or elsewhere, and to carry 
on the business of financiers, capitalists, company promoters, 
concessionaires, &e. ‘The subscribers are:—W. Н. Hodges, 
F. W. Gibson, E. H. Burton, A. Н. Lansdowne, D. Lewes, G. 
Brodie, P. J. Miller. No initial public issue. The subseribers 
are to appoint the first managers. Registered ottice, 16 St. 
Helen’s Place, Е.С. 

ELECTRELLE.—This company was registered on February 
14th, with a capital of £10,000 in £1 shares (55 founders’), to 
carry on the business of manutacturers of and dealers in '' Elec- 
trelles" and other mechanical contrivances or devices for play- 
ing, producing, or reproducing sound from pianofortes, organs, 
harmoniums, and other musical instruments, & c. Тһе sub- 
scribers are :—H. Whitcombe, J. C. Burrows, Е. Cox, J. Oates, 
J. Hall, F. W. Browne, W. К. Hughes. No initial public 
issue. The number of directors is not to be less 
than three, nor more than seven; the first are 
J. E. Prestwich, R. Н. Prestwich, W. H. Fish, and 
A. W. Stevenson. Remuneration as fixed by the company. 
The holders of the founders’ shares shall be entitled: (a) to 
55 per cent. of the distributed profits, and (b) to 55 per cent. 
of the surplus assets in the event of winding up. They shal) 
also, in addition to one vote for every share held by them 
respectively, be collectively entitled to as many votes as the 
holders of all the other shares for the time being issued shall 
be entitled in respect of such other shares. Registered отсе, 
15 Spring Gardens, Manchester. 

LAIDLER, RITCHIE & CO.—This company was registered 
on January JOth with a capital of £6,000 in £1 shares (5,000 
preference) to acquire the business of electrical engineers 
carried on by Laidler & Co. (formerly known as ''Laidler, 
Laidler & Co."), of Pink Bank Lane, Longsight, Manchester, 
and to carry on the same and the business of manufacturing 
electricians, makers and suppliers of apparatus used in con- 
nection with the distribution, supply, accumulation, and em- 
ployment of electricity, &c. The subscribers are :—-F. Raimes, 
W. Raimes, F. T. Nattrass, W. C. Laidler, T. E. Ritchie, 
J. S. Proctor, and E. E. Kellett. No initial public issue. The 
number of directors is not to be less than two, nor more than 
five; the first are F. Raimes, W. C. Laidler, and T. E. Ritchie. 
The two last named are permanent managing directors; special 
qualification, 300 ordinary shares. Qualification of ordinary 
directors, £200 shares or stock. Remuneration of first managing 
directors, £1C0 each per annum (£150 per annum when only опе): 
of ordinary directors as fixed by the company. Registered оћ‹е, 
Nutsford Vale Works, Pink Bank Lane, Longsight, Manchester. 

LEE'S ENGINEERING CO.—This company was registered on 
February 3rd with a capital of £1,000 in £1 shares to acquire 
the business carried on by J. Lee at Station Road, Oswestry, 
Salop. and to carry on the business of mechanical, electrical, 
and general engineers, founders, manufacturers of. and dealers 
in electric light fittings, art metal workers, fitters of bells, 
telephones, and signalling appliances and apparatus, dealers in 
boiler and non-conducting composition for coating purposes, Kc. 
No initial publie issue. The number of directors 1s not to be 
less than three, nor more than seven; the first are E. B. Smith, 
С. Perks, W. Foulkes, and W. W. Coulson. Registered ottice, 
Station Road, Oswestry, Salop. 

LEWIS & DAVID.---This company has been registered with a 
capital of £6,000 in £1 shares to carry on the business of 
electrical, mechanical, civil, and mining engineers, &c. No 
initial public issue. Registered offices, Рогі Talbot Foundry. 
Isaac's Place. Aberavon. Glam. 

SCHREIBER ELECTRIC BATTERY CO.—This company was 
registered on February 5th with a capital of £7.0C0 in 5,000 
preference shares of £1 each, and 40.0С0 deferred shares of 
ls. each, to acquire certain inventions or processes relating 
to the manufacture of electric batteries, to adopt an agreement 
with P. Schreiber, and to carry on the business of manutacturers 
of and dealers in all kinds of electric batteries, accumu- 
lators, and self-propelled vehicles, electricians, electrical engi- 
neers, &c. The subscribers are:—H. Leighton. W. F. 
Hutchison, H. Foster, P. Schreiber, J. Bruce. S. G. Barnes, 
A. Е. Robinson. No initial public issue. The number of 
directors is not to be less than three, nor more than six. P. 
Schreiber is managing director. Table ‘fA’? mainly applies. 
Registered otlice, 25 Brewer Street, Regent Street, W. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London. E.C.. inform us that the price of 
electrolytic wire bars. net c.i.f. port of arrival. quoted on 
Tuesday night. was £58 10s. to £59 per ton (last week £61 10s. 
to £62 1Cs. per ton). 

"TANTALCM" LAMPS.— Messrs. Siemens Bros? Dynamo 
Works, Ltd.. notify us that. from the 1Cth inst., the 16 c.p. 
and standard '"Tiéntalum "" lamps have been reduced to 2s. 6d. 
The price of the “хип” bulb lamps remains at ds. 6d. 

MESSRS. HARRIS, LEE & CO.— A meeting of the creditors 
of Messrs. Harris, Lee & Co., of Johannesburg and London, 
was called vesterday, and we understand that a statement of 
affairs has been prepared which shows habilities to sundry 
creditors £9,517 6s. öd.. debentures and interest £4,274 7s. 10d., 
and partly secured creditors making the liabilities total £15,570 
95. 104. The assets total £17,458 9s. 8d. 

It appears that the company was registered at Johannesburg 
on February 15th, 1905, with a capital of £11,421, to carry on 
the business of electrical and contracting engineers. The busi- 
ness was conducted at Johannesburg only at the date of the 
incorporation, but a concession was obtained from the muni- 
cipality of Heilbron, in the Orange River Colony, and the work 
is in course of erection, This concession, which was after- 
wards sold, resulted in a total loss to the company of £1,600. 
A similar concession was obtained in October, 1904, in the town 
of Bethlehem in the same colony, and, though this is being 
worked at a small loss, it is still being carried on by the 
provisional liquidators with a view to a sale. A business carried 
on in Pretoria, which the company took over in 1906, was 
carried on at a loss, as was also a business in Doornfontein, 
and both these businesses have been closed. А contract was 
obtained from the municipality of Krugersdorp in May of last 
year for public lighting. and a branch ottice was opened there. 
Neveral contracts were obtained, and these are now practically 
completed. A synopsis of the trading from the date of the 
incorporation of the company shows that losses have been made 
at Johannesburg and other branches amounting to £4,258. while 
£768 has been written off amount owing by directors, and 
£8,500 off goodwill. ‘The provisional liquidators are of the 
opinion that the liquidation has been brought about by insuffi- 
cient working capital, over-trading, and the adoption of too 
large a policy of expansion, with a consequent pu of 
capital; having the business too much scattered, involving 
асау of supervision and consequent loss, high expenses of 
administration and heavy rents: a tendency to cut prices in 
order to secure business, and the consequent failure to make 
adequate gross profits, and absence among the management of 
one controlling hand to watch the finance and stop extrava- 
gance. "The following are the chief creditors :—Atlas Carbon & 
Battery Co., £55; A.E.G. English Manufacturing Co., Ltd., 
£56; M. Bateman & Co., £47; Berry, Skinner & Co., £79; 
British Prometheus, Ltd., £20; C. Conradty, £15; Cole Mar- 
chant & Morley, Ltd., £206; J. Defries & Sons, Ltd., £60; 
Dorman & Smith, £15; Drake & Gorham, Ltd., £16; Everett, 
Edgecumbe & Co., Ltd., £14; Electric & Ordnance Accessories 
Co., Ltd., £139; Ecco Battery & Electric Co.. Ltd.. £17; Estler 
Bros., £15; Edison & Swan U.E.L. Co., Ltd.. £13; Gwvynnes, 
Ltd.. £65: Gilbert Arc Lamp Co., Ltd., £274; Hooper's I.R. 
Works, Ltd.. £52; Hawkes, Ltd., £15: Cecil Hodges & Co., 
£25; Johnson & Phillips, Ltd., £12; Marples, Leach & Co., 
£45; Morgan Crucible Co., Ltd., £38; Plutte, Scheele & Co., 
£11; Rumney & Rumney, £167; Sloan Electric Co., Ltd., £10; 
Npagnoletti, Ltd., £20; Saxon Electrical Co., Ltd., £58; 
Sterling Telephone & Electric Co., £137; Simplex Conduits, 
Ltd., £1.236; Dr. Henrick Traun & Sons, £12: J. H. Tucker 
& Co., £76: Union Electric Co.. Ltd., £55; Walsall Electric 
Co., Ltd., £10; Ward & Goldstone, £81; Zurich Incandescence 
Lamp Co., Ltd.. £1,113. Among the South African creditors 
are : ——À. E.G. Electrical Co., Ltd., £75; African Merchants, 
Ltd.. £25: British General Electric Co., Ltd., £89; В. C. 
Brown, £25; H. Daniels. £59; €. J. Duncan, £100; W. M. 
Edwards, £10; W. Н. Ferrar, £47; Giddey & Sparkes Clark- 
son, £60; A. J. Geard & Co., £55; Henley's Telegraph Works 
Co., Ltd., £101; Harvey & Co., Ltd., £16; D. M. Kisch & Co., 
£12; Natal Government Railways, £116; Parker, Wood & Co., 
Ltd., £11: Reunert & Lons, £11; Robson & Holton, £18; 
Stewarts and Lloyds, Ltd., £104; S.A. Investment Co., Ltd., 
£50; W. D. Smith & Sons, £10; W. P. Sole & Co., £18; 
Seehoff & Victor. £14: E. W. Тату & Co., Ltd., £18; Tele- 
graph Manufacturing Co., Ltd., £1,090; Transvaal Rubber Co., 
£10; Vacuum Oil Co., £115; Western Electric Co.. £117. 

W. F. JONES & CO.—A meeting of the creditors of C. Н. 
Коѕотап & Nidney Dicks, trading as W. F. Jones & 
Co., Dacre House, Victoria Street, London, S.W.. was held on 
the 11th inst., when a statement of affairs was submitted, show- 
ing liabilities amounting to £752 2s. 9d., all of which was due 
to unsecured trade creditors. After allowing £18 6s. 3d. for 
preferential claims, the assets were expected to produce £581 
8s. 9d.. a deficiency thus being disclosed of £170 14s. In order 
to protect the estate a deed of assignment has been executed. 
The trustee under the deed (Mr. Abernethy) had received from 
the largest trade creditors an offer to purchase the stock for 


£212. The offer would, however, probably be withdrawn if 
the estate were administered in bankruptcy. The matter was 
discussed at some length, and it was ultimately decided to соп. 
firm the deed already executed. The following are among the 
creditors :—Auto Claw Co., Ltd., £25; Cutting Bros., Ltd., 
£22; Everett Edgecumbe & Co., Ltd., £13; Electricity, £11; 
Ferranti, Ltd., £10; Adams Manufacturing Co., £7; Armor- 
duct Manufacturing Co., £3; Drake & Gorham, Ltd.. £6; 
Endohthic Manufacturing Co., Ltd., £3; General Electric Co., 
Ltd., £6; G.P.O. telephone, £1; London Electric Supply Cor- 
poration, Ltd., £1. 


MISCELLANEOUS CITY NOTES 


ADELAIDE ELECTRIC SUPPLY CO.—Notice is given to 
holders of preference share warrants to bearer that, on and 
atter March 2nd next, they will receive payment of a dividend 
at the rate of 6 per cent. per annum for the half-year ending the 
29th inst., less income tax, on presentation of ‘Coupon No. 4 
at the bankers of the company, Messrs. Glyn, Mills, Currie & 
Co., 67 Lombard Street, London, Е.С. Coupons must be left 
with the bankers three clear days for examination. 

_ BRUCE PEEBLES & CO.— A circular was issued on Saturday 
informing the shareholders that it has become necessary to call 
a meeting of the shareholders for the purpose of putting the 
company into voluntary liquidation, with a view to reconstruc- 
tion. This step has been rendered necessary owing to the need 
of further additional working capital. A further issue of deben- 
ture was sanctioned by the shareholders in April, 1907, but 
by reason of the extreme stringency of the money market it 
was found impossible to make such an issue, and for the same 
reason it has not been possible to realise advantageousely the 
securities in which the company is interested. The auditors 
are at present engaged on the preparation of the accounts. and 
the directors are considering plans for the reconstruction ot 
the company, which have been submitted to, and favourably 
received by some of the larger creditors and representatives of 
the preference shareholders. А special meeting will be held 
on February 24th, when a resolution will be proposed sanction- 
ing the voluntary liquidation of the company, and appointing 
Mr. A. W. Tait, liquidator, with a committee of shareholders 
and creditors. In a second circular which has been issued to the 
creditors, it is stated that under the proposed scheme it is ex- 
pected that substantial payments on account will be made to the 
creditors at an early date. The circular further points out, that in 
view of the large contracts in course of completion, it is abso- 
lutely necessary to carry on the business of the company without 
interruption, and the directors hope that the creditors will ex- 


tend their support to a course of action which they believe will : 


secure the best results for the creditors. Mr. J. A. Robertson 
Durham, of Edinburgh, has since been nominated as joint- 
liquidator on behalf of the creditors. 

BOURNEMOUTH & POOLE ELECTRIC SUPPLY CO.— 
The directors recommend a final dividend at the rate of 9 ner 
cent. per annum for the half-vear ended December olst, 1907. 
making 7 per cent. for the year. 

BRITISH ALUMINIUM CO.—A resolution has been passed 
authorising the division cf the £10 conversion shares into two 
shares of £5 each, one a 7 per cent. preference share, ranking 
part passu with the existing 7 per cent. preference shares. and 
es other an ordinary share ranking with the existing ordinary 
shares. 

CAMMELL, LAIRD & CO.—At a meeting of the directors 
last week, Mr. Arthur Daulby Wedgwood. late of the Dennvs- 
town Forge Company, was appointed Managing Director, and 
Mr. Henry Edward Deadman, C.B., late of the Admiraltv, and 
Major Arthur Handley, late R.A., were elected directors. 

CITY OF LONDON ELECTRIC LIGHTING CO.—<A divi- 
dend of 6s. per share upon the preference shares for the half- 
year to December 51st, making 12s. for the year, and 7s. сп the 
ordinary shares, also making 12s. for the vear, has been declared. 
After making allowance for reserve, the sum of £20.70) is 
carried forward. 

ELECTRICAL DEVELOPMENT COMPANY OF ONTARIO. 
—A Reuter telegram from Ottawa states that Mr. William 
Mackenzie, president of the Canadian Northern Railway, has 
secured control of the Electrical. Development Company, bonds 
of which, to the amount of £1,609,009, are held in Great 
Britain. It is ofticially declared that the reorganisation will 
result in the interest being met. 


Telegraph Traffic. —A lull has occurred in the storm of inter- 
ruptions to telegraphic communication during the past week, 
but the repairs of certain cable lines, which we had honed to be 
able to announce in this issue, have not vet taken place. [t is 
probable, however, that during the coming week the cable be- 
tween Trinidad and Demerara will be once again open for 
trafic. The company owning it have great difficulty in maim- 
taining it in working order, owing to the injurious effect of 
the mud found on the coast of British Guiana. which it 18 
said sets up chemical action leading to destruction o? the 
cable. The only repair we have to announce this week is oi 
the El Arich land-line route. The date of the Telegraph Con- 
ference at Lisbon has now been fixed for May 4th. 


W——— c — € — шз ж c — À 


- 


ELECTRICAL 
ENGINEERING 


All rights reserved. 


Registered as a Newspaper. 


NO. 61 [Vor. IIL, No. 9] 


ELECTRICAL ENGINEERING. 


The Engineering Journal of the Electrical Industry. 


THURSDAY, 


PUBLISHED EVERY THvRsbay. Price Gd. 


SUBSCRIPTION RATES. 


United Kingdom. Post free, per Annum, 81 1 6 
(Equivalent to 4°96d. per week). 


26 Weeks, 129. 13 Weeks, бә. 6d. 
Dominion of Canada. Post free, per Annum, 81 3 8 
Other Colonies and Abroad. Post free, per Annum, 81 11 0 


Latest Time for Receiving 
Letters for Insertion, Tuca#/ay Arat post. 
Small Advertisements and Official Announcements, Wednesday noon, 
Displayed Advertisements, Tuesday rirat post. 
Corrections in Standing Advertisements, Monday frst post. 


All letters to be addressed to ‘ Electrical Enginecring," at the EDITORIAL 
AND PUBLISHING Orricks: 208-206, TEMPLE CHAMBERS, LONDON, Е.С. 
Telegrams: *‘ Circling, London." Telephone No. : 5509 Holborn. 


Cheques to be made payable to Tue Kitowatt Pusiisuina Co., Ltp., aud to 
be crossud LONDON AND WESTMINSTER Bank (Temple Bar Branch). 


Sep Binding Covers for Vols. I. and Il. of Blectrical Bngineering, Jan.- 
June and July-Dee., 1907, can be obtained, price 28. each, post free 
25. 4d., from the above address. Readers can have their volumes bound by their 
own bookseller; or they may send their numbers with index to us, carriage paid, 
with the rvader's name and address, and a remittance of 48. 6d. per volumne 
under separate cover. The volumes will then be bound and returned carriage 
paid to any address in the United Kingdom. 


1 

CONTENTS X. 

SUMMARY is T ча ie, sid MA iis ... 295 
EDITORIAL NOTES ... VS zs vus gaa .. 297 
Arrangements for the Week - ss .. 298 
The Jandus Enclosed Flame Arc Lamp m e .. 299 
The Clyde Patent Electric Capstan .. sv: Ul 
Electric Power in Railway Goods W arehouses and Docks ... 301 
Lendon Traffic and Railway Electrification ... 507? 
Electric Driving at the Motherwell Iron and Steel Works 309 
The Cost of Electrical Power Supply ... ves m .. 312 
Accumulator Locomotives for Mines... геа Е fe 513 
Double Filament Lamp Patent Action ae En .. 514 
An Exainple of Interior Arc Lighting ... is "T .. 314 
The '* Dick" Automatic Voltage жы sat е .. $15 
REVIEWS or Books ... e E es 5 3910 
Electrical. Equipment. of Ships is 5s T тө de ОТ 
CORRESPONDENCE Ке | ү, s ae .. 318 
Direct-Current Turbo- Generators т - тыз .. 19 
i of a Live Steam Feedwater Heater — ... des i O20 
Catalogues and Pamphlets Received... ИТ "SS 
Discussion оп Dynamo Design at Birmingham vus .. 524 
National Telephone Co. ... bs а .. 524 
ELECTROCHEMISTRY AND ELECTROMETALLURGY 3 Gar. 325 
ELECTRICAL NCIENCE ... ies Fn x eae 2m ne O29 
Local Nctes ... m eu .. O27 
Tenders Invited and Prospective. Business ... с we O29 
Tenders Received and Accepted ae bot sii .. 550 
Companies’ Meetings and Reports `... ue T TEES 
Farliamentary Intelligenca | - - -— DONEC S. 
Miscellaneous Business Notes, &c. e p к, e. 004 
Patent RECORD se e ts Em Vi сЕ wun. “OOO 
STOCK AND SHARE LIST |... 7 бт ye bee .. 3536 


“EBRUARY 27, 1908. 


[PRICE SIXPENCE. 
Adnawal  Subseription Rate (United 
Aienagdam)equecal nt ta 496d. per week, 


SUMMARY 


A NEW enclosed flame arc lamp has been placed on 
the market. Passages are provided in order to obtain 
a good circulation of the gases, thus preventing eddies 
in the class cylinder enclosing the аге. A plain carbon 
is used for the negative electrode, which is uppermost, 
and the positive carbon has a star-shaped section, and, 
instead of its being impregnated, paste containing the 
necessary chemicals is inserted in the grooves. (Page 
200. 

А sHORT deseription is given cf a form of electric 
capstan with a loose head which ean be connected to 
the spindle when required by a clutch. Several of 
these capstans are in use at Clydebank. (Page 301.) 

Two Papers, both received from the Newcastle Local 


Section were discussed at the London meeting of the 


Institution of Electrical Engineers last Thursday. The 
first, by Mr. Н. Henprersoy, describing the electrical 
equipment of the new goods warehouse of the North 
astern Railway, has already been published in our 
columns. The second, by Mr. C. E. TaxLoR, related 
to applications of electric power in docks, and described 
in some detail a number of coal conveyors and hoists, 
Whart cranes and capstans. Particular stress was laid 
on the advantages of Messrs. Stothert & Pitt's free- 
barrel device on cranes, which enables the load to be 
lowered independently of the motor armature, so that 
the change from lifting to lowering can be practically 
instantaneous, greater lowering speeds are possible than 
with a reversible motor, and the risk of overrunning 
can be lessened. An automatic starting switch for 
electrically-driven pumping plant was also described. 
In the discussion Mr. Косек SMITH criticised the speeds 
of some of the cranes, and elicited from Mr. Henderson 
a complaint that the trathe department were apt to 
requisition unnecessarily high speeds for short. lifts, the 
time occupied by which was but a small proportion 
of the total time taken in handling the goods. On the 
other hand, as a result of his reading the Paper, the 
under-hung jib travelling cranes described would be 
adopted on the Great Westem Railway. He 
emphasised the economy of conveyors, such as those 
described by Mr. Taylor, compared with jib cranes, and 
pointed out that their load factor was far superior, 
giving the relative figures as 53 and 30 per cent. The 
design of electric capstans was severely criticised by 
Mr. Smith, Mr C. W. NxkELE, of the Great Central 
Railway. and Mr. C. Е. H. Bay uey. of the South 
Eastern & Chatham Railway, who all agreed that the 
resistances, &e., should not be placed in the capstan 
case, which is invariably damp. due to sweating. Mr. 
Sinith even went to the extent of recommending that 
the capstan ease should be lage |l, and contain an elec- 
trie heater. He also thought that series motors should 
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be employed rather than compound motors; but the 
contrary view was expressed by Mr. Henderson. Mr. 
Neele also referred to the trouble experienced with 
electrical devices to prevent over-running, and asked for 
a more sensitive controller. (Page 301.) 

Mr. P. Dawson read a Paper recently at the Royal 
Automobile Club on ‘‘ Railway Electrification,” in 
which he gave a rupid sketch of the development and 
present aspect of the subject. Some prominent rail- 
way шеп took part in the discussion. (Page 307.) 

A FIFTEEN-INCH "merchant" rolling mill at the 
Motherwell Iron & Steel Works is electrically driven on 
the slip regulation method by a 500 h.p. three-phase 
induction motor, at a consumption of about 40 Board 
of Trade units per ton of material rolled. An illus- 
trated article deseribes the mill and the system em- 
ployed, and also gives particulars of other electrically- 
driven plant used in the works. (Page 300.) 

Іх the diseussion of Mr. J. Е. C. SxELL's Paper on 
the cost of electrical power supply, by the Leeds Local 
Section at Shefheld, further figures were given by 
various speakers. Mr. Feppen said that. in spite of the 
price of gas at Sheftield being about half the figure upon 
which Mr. Snell based his comparisons, the Corporation 
were adding to their power load at the rate of 200 to 
300 kw. per week. Works that had previously put 
down their own suction and producer plants had 
changed over to the Corporation, and the load factor 
at which they supplied was now from 40 to 45 per cent. 
Mr. DICKINSON gave the diversity factor at Leeds as 
2:1. (Page 312.) 

A FORM of accumulator locomotive for use in mines. 
in which special attention has been paid to means for 
readily ehanging the batteries, has been developed on 
ihe Continent. (Page 313.) 

Tur Variable Electric Lamp Syndicate has obtained 
an injunction against the Bryant Trading Syndicate for 


infringement of a patent relating to a double filament ` 


lamp, in which the filaments are switched on and off 
by turning the lamp in its holder. (Page 314.) 

A LARGE number of open inverted arc-lamps have 
been installed for interior illumination in the premises 
of a large West End drapery establishment. The 
lamps are fitted with under-reflectors, and in some cases 
with over-retlectors. The useful intensity of illumina- 
tion is about three and a half candle-feet. (Page 314.) 

THE working of the ‘‘ Dick ’’ voltage regulator, which 
is in use in the power-station of ‘the Vienna-Baden 
single-phase railway and elsewhere is described. The 
voltage of the system is maintained constant by vary- 
ing а resistance, which is in the field-cireuit of the 
generator, or, in the case of alternating-current 
systems, in the field-cireuit of the exciter, by means of 
a solenoid controlled switch acting by the displacement 
of mercury by a moving plunger. (Page 815.) 

Reviews of the following books appear in this issue: 

—'' Electric Are Lamps,” by J.-Zeidler and J. Lust- 
garten; “ The New Physics and Its Evolution," by L. 
Poinearé (translation). (Page 316.) 

A РАРЕв on the electrical equipment of ships. read 
bv Mr. W. D. Kirkpatrick before the Liverpool En- 
gineering Society. contains some interesting information 
concerning systems of wiring on board ship, and some 
comparisons between steam and electrical driving of 
auxiliary machines. Ап extract from an Admiralty 
specification for control gears, which must be made to 
operate in а similar manner to the old steam gear 
which it replaces, is given. (Page 317.) 

А LETTER has been received from Mr. S. Е. WALKER 
with regard to a short review of his book, published 
last week. (Page 318.) 

Ix the final of his series of Canter lectures upon 
clock-making. at the Roval Society of Arts on Monday. 
Mr. H. IT. Cuxynename, C.B., dealt with electric 
clocks. He gave an interesting résumé of the history 
of this subject. and instanced examples cf earlier elec- 


trie clocks still doing good work. "The main ditheulty 
to be got over was w ith. the batteries, the unsatisfactory 
nature of which, the lecturer said, was due to the im- 
purities in the zinc. His own opinion was that the 
best form of battery would be a large gravity Daniell. 
using comparatively weak solutions. (Page 318.) 

THE chief points discussed by Mr. Ношт in his 
Paper on '' Direct-current Turbo-generators,’’ read 
before the Manchester Local Section of the Institution, 
were the means provided for improving commutation, 
the use of carbon brushes for high- speed work and the 
balancing of high-speed rotors In the author's opinion, 
carbon brushes will entirely supersede copper brushes 
for high-speed work as well as for low-speed work. Тһе 
discussion, in which several well-known engineers took 
part, turned chiefly on the superiority of compensating 
windings to the use only of commutating poles and the 
behaviour of carbon and metal brushes. (Page 819.) 

А SERIES of tests on а boiler with and without a 
live steam feed-water heater have been conducted 
recently by Prof. GoobMAN and Mr. MACLACHLAN, the 
results of which are embodied in a‘Paper read last 
Friday before the Institution of Mechanical Engineers. 
The general conclusion arrived at was that, whereas in 
this particular ease no great increase in the amount о! 
water evaporated per lb. of coal was apparent, the 
deposit in the boiler was materially less when the feed- 
heater was in use. (Page 323.) 

AT a meeting of the Birmingham Local Section ct 
the Institution of Electrical Engineers on February 12th 
last, the Paper by Messrs. Т. Е. WALL and S. P. Sym 
on the losses in pole-shoes due to armature teeth was. 
further discussed. Mr. Warr's Paper on the reluctance 
of the air-gap, originally read in Manchester, was also 
discussed at the same meeting. (Page 324.) 

Mr. G. FnaNKLIN, presiding at the annual general 
meeting of the National Telephone Co. on W ednesda: 
last week, dealt at length with the question of message 
rates v. unlimited service rates. Не quoted some 
remarks of the Postmaster-General that some unlimited 
service subscribers who originally made 3,000 ealls per 
annum had. in the course of a few vears, increased this 
number to 11,000 per annum, using the same line. Mr. 
Franklin also stated that the National Company had 
many cases of flat-rate lines used to such an extent that 
24 per cent. of the total ealls had become ineffective 
owing to the lines being egered. Some subscriber: 
thought nothing of sending 250 or 300 calls per day, with 
the result that nobody else could get into communiea- 
tion with them. Moreover, it was peculiar to the tele- 
phone business that the larger the number of sub- 
scribers the greater the capital cost per subscriber, and 
the following illustration of this was given. With an 
exchange for 1,000 subseribers, the capital outlay cn 
switehboards and junctions would be £4 per subscriber. 
but if there were 10,000 subscribers, the capital cosi 
would be £13 per subscriber. (Page 324.) 

Uxprn “ Electrochemistry апа Electrometallurgy ' 
we abstract an article upen the question whether the 
rusting of iron is a purely chemical or an electro- 
chemical process. In this case actual potential 
measurements between unrusted ircn and rusted iron 
and between cast-iron and wrought-iron were taken. 
and it would appear as if the rusting process could be 
described as electrochemical. We also briefly abstract 
the two Papers read before the Faraday Society on 


Tuesday. (Page 325.) 
Unper '* Electrical Science °’ is given an account ot 


Sir ОллуЕВ LopaE's: Friday evening Lecture at the 
Royal Institution on “The Ether of Space.’ There are 
also notes in the British and Ameriean Section on the 
ealeulation of self-induetances and on phosphorescenee 
produced by cathode rays. In the papers abstracted 
in the Continental Section W. Ritz formulates a new 
eleetromagnetie theory which eliminates the ether and 
propagates gravitation with the speed of light; STARE 


spectra; and 
from electrodes 


mechanism of band 
DreININGER studies the diseharge 
covered with quicklime. (Page 325.) 

Inr Birmingham Corporation Tramways Committee 

have adopted the brake invented by Mr. A.W. MALEY, 
of Leeds, which dispenses with blocks on the w heels; 
for three new tramears, as an experiment. The Brent- 
ford Corporation have notified the London United 
Trarnways Company that unless the tramway track in 
Brenttord is put into a proper state cf repair, an appli- 
cation. will be made to the Board of Trade for an in- 
spection with a view to enforcing the daily penalty of 
£5 stipulated in the company’s Act. An application 
has been made to the Brighten Corporation for per- 
mission to run electric omnibuses. Complaints having 
been made by the Chiswick Corporation with Air to 
the sinoke nuisanee from the power-house of the London 
United Tramways, the Engineer to the company has 
replied that the apparatus which was installed some 
months ago with the object of preventing the emission 
of smcke has entirely failed, but that new precautions 
are being taken. A proposal which had been put before 
the Douglas (Isle of Man) Town Council to engage а 
consulting engineer to report upon the possibility of 
utilising water from the reservoir in connection with 
the electric lighting and tramwavs scheme, has been 
rejected. Sir Alexander Kennedy has been appointed 
to submit estimates to the Dunfermline Town Council 
upon the cost of erecting a generating station, or of 
taking a supply in bulk from the Fife Electrie Power 
Co. At a conference of London Borough Councils 
owning electricity works, resolutions were passed which, 
it is stated, will affect the whole question of bulk supply 
in London in the future. The tramway system which 
Messrs. J. б. White & Co. have constructed in Luton 
has been opened. (Pages 327-329.) 

Ал а local Government Board inquiry at Hanley on 
the 18th inst. the inspector, Mr. Н. R. Hooper, agreed 
to the principle of sanctioning sums for prospective ex- 
penditure. A loan of £8,400 has been sanctioned to 
the Haslinedon Corporation for the erection of a refuse 
destructor in conjunction with the Electricity Werks. 
The Bradford Corporation tramways committee prepose 
to spend £21,000 on the renewal of the track in various 
parts of the city. Tenders are invited by the London 
County Council for rails, and the Australian Govern- 
ment requires tenders for two cables between Tasmania 
and Victoria. (Page 329.) 

Тнк accounts of Messrs. Mather & Platt for the year 
1907 show a net profit of 4141.057. At the meeting of 
the Scarborough Electric Supply Co. last week, it was 
stated that an endeavour is being made to come to 
an arrangement with the Corporation for the erection 
of a refuse destructor in conjunction with the electricity 
works. A profit of £12,033 is shown in the accounts 
of the Simplex Conduits, Ltd., for 1907. The Telegraph 
Maintenance & Construction Co. accounts show a net 
profit of £165.470 for the year 1907. The accounts of 
the Charing Cross, West End & City Electricity Supply 
Co. show a net balance upon the West End undertak- 
ing of £42.023, and upon the City undertaking {о 
2.9556. The connections to the West End undertaking 
are the equivalent of 588,964 8-c.p. lamps, an increase 
of 28,375 over the previous vear, and the connections 
to the City undertaking are the equivalent of 457.757 
8-е.р. lamps. an increase of 42.078. Mr. A. G. Lupton 
presiding at the half-yearlv meeting of the Yorkshire 
Blectne Power Co., on Wednesday last week. said the 
directors were now confident that the Company was 
fairly started on its way towards success. Sir William 
Crookes, presiding at the annual general meeting of the 
Notting Hill Electrie Lighting Co., en Tuesday, stated 
that the company now paid rates equal to 24 per cent. 
per annum upon their share capital, and that advice 
was being taken with a view to an appeal against the 
assessment. At the meeting of Messrs. Bruce Peebles 


explains the 
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& Со. on Monday, when a resolution agreeing to volun- 
tury liquidation was passed, it was stated that the net 
loss was £93,671. (Pages 331-333.) 

Tax London Electric Supply (Joint Committee) Bill 
has been read a second time in the House of Lords. 
Three tramways Bills affecting London have been re- 
ferred to the Standing Orders Committee for non-com- 
pliance with Standing Orders. (Page 333.) 

THREE patent specifications relating to incandescent 
lamps by the BRITISH Тномѕох-Нооѕто Co. were 
published on Thursday last. The first describes the 
preparation of a filament composed entirely of tung- 
stous oxide, which. it is stated, has a longer life than 
the ordinary metallic tungsten filament. Тһе other 
two refer to filament supports and treated carbon fila- 
ments respectively. | Another specification by the same 
company describes a single-phase repulsion motor with- 
out a commutator, which has the characteristics of a 
direct-current series motor. The LANCASHIRE DYNAMO 
& Motor Co. have patented a method of control for fly- 
wheel motors working on an intermittent load. (Page 


335.) 


T wo Papers of considerable interest both to railway- 
men and to electrical engineers were discussed at the 
Institution of Electrical Engineers on Thursday last. 
Their subject was the use of electrical power in the 
goods warehouses and docks of the North Eastern 
Railway. The Tyne has the advantage of a very cheap 
supply cf electricity for power purposes, and the North 
Eastern Railway have made wise use of this oppor- 
tunity in displacing worn-out hydraulically-worked plant 
by electrically-driven plant. Their fine new goods ware- 
house in New Bridge Street has been equipped with. 
electrically-driven machinery throughout, while at their 
Tyne Dock old hydraulic pumping machinery and 
boilers have been replaced Бу electrically-driven 
hydraulic pumping machinery to work existing 
hydraulic plant more economically. The Papers were 
almost exclusively descriptive. Some of the apparatus 
described is new and some old, but all of it is more or 
less interesting. It is necessary to remember that 
almost all railway machinery in goods warehouses is 
worked by the Trafic Staff and not by the Engineering 
Staff. It must therefore be simple to manipulate, and, 
since repairs will probably not be asked for until a 
complete breakdown occurs, designs ought to be such as 
to make repairing work by the mechanical staff as easy 
as possible. In the discussion, the speeds of the various 
cranes described were adversely criticised, some being 
much {со great where very short lifts were in question. 
and others for high lifts being too slow. The Traffic 
Department who work the machinery usually specify 
the speeds, but it is essential that those who specify the 
machinery should clearly point out to the Тгаће De- 
partment whether the speeds asked for are those which 
give the most economical results. In Mr. HENDERSON’s 
Paper on electrical power їп goods warehouses, and in 
the discussion, the present design of electric capstans 
was severely criticised, and there is no doubt that 
manufacturing firms who make this plant have been 
content for far too long to produee machinery which 
almost always gives trouble, working as it does under 
the most adverse cireumstances. One point in the 
diseussion which appeals to us as of value was the 
suggestion that all capstan electrical switehgear should. 
if possible, be removed from the capstan-box and be 
put in a totally enclosed and accessible case or pillar 
above ground. Опе of the many valuable features of 
eleetrie driving, quite apart from efficiency, is the means 
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it affords of making fairly accurate comparisons of the 
power required Ьу different pieces of plant or machinery. 
This leads to questions of efhiciency being discussed, 
which previously were frequently overlooked. For 
instance, in the present debate the use of conveyors and 
cranes for loading coal into vessels was compared, and 
the great saving which is arrived at by employing the 
former method was made apparent. A hinged belt con- 
vevor for delivering coal into vessels alongside. at any 
state of the tide, described by Mr. Tavrong in his Paper 
on electric power in docks, showed that in actual work- 
ing, about 500 tons of coal per hour could be delivered 
into а vessel, requiring the continual work of a 16 h.p. 
motor. With a lifting and tipping coaling crane 
less than half the above quantity of coal required 
the intermittent use of 120 h.p. in the hoisting 
and slewing motors. The discussion brought out that 
one of the fairly modern type hydraulic coal-tips in a 
South Wales dock required, for a delivery of 400 tons 
of coal per hour. the intermittent use of 50 pump h.p. 
at the tip-rams, for which about 100 indicated h.p. was 
installed in the pumping station. It was further men- 
tioned that at Fishguard Harbour the annual load factor 
of 11 electric wharf cranes was slightly more than 5 per 
cent. It seems likely. therefore, that the advance in 
the economical shipping of unpacked materials in bulk, 
such as coal or ore, will be in the direction cf the use 
of conveyors rather than in the use of tipping hoists 
or special cranes. The electric motor is the ideal drive 
for a conveyor of any form, while the load factor of such 
machinery as compared with the load factor of cranes 
or hoists is so incomparably better that it would seem 
worth while for electrical engineers to give especial 
attention to this class of machinery, and to urge its 
adoption on railway and dock people wherever con- 


veving is suitable. 
— 


A NEW are-lamp, combining the advantages of the 
flame are with those of the ordinary enclosed arc, is 
described on another page, and if it confirms in practice 
the claims made by its makers. it should have a future 
before it. This new “Jandus ” lamp follows the same 
lines as the Blondel flame lamp. The carbons are ar- 
ranged vertically, with the positive carbon underneath. 
and a system of passages for ensuring a circulation of 
the gases and fumes is common to both the above 
lamps. Comparing the new lamp with the illustration 
contained in the Blondel patent (ELECTRICAL ENGINEER- 
ING, Vol. I.. p. 521), the chief difference apparently lies 
in the construction of these passages; and from an 
article on the commercial form of the Blondel lanip as 
made by Messrs. Crompton & Co. (ELECTRICAL ENGIN. 
EERING, Vol. II., p. 853), it appears that impregnated 
carbons are employed in this, while in the Jandus lamp 
the carbons are high-grade carbons, the upper one plain 
and the lower one of a star-shaped section with the 
necessary chemicals, supplied in the form cf a paste, 
set in its interstices. It is gratifying to see that arc- 
lamp makers are continuing to exercise the inventive 
energy and constructional ability that 1s maintaining 
the arc-lamp well in advance of the incandescent gas 


burner for the illumination of streets and large spaces. 
— ө —— 


Tug electric driving of rolling miils is gradually gain- 
ing ground in this country, and the description which 
we publish this week of the 15 in. “merchant”? mill 
driven by a 500 h.p. motor will be read with considerable 
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interest, chiefly on account of the simplicity of the 
method emploved for regulation. While the flywheel 
motor-gencrator would appear to be a sine фий non in 
the case of reversing mills, the present installation 
shows that a more direct method of control is applicable 
with gcod results to ordinary rolls. A three-phase in- 
duetion motor is emploved, and, when the heavy load 
comes on, a resistance is inserted in the rotor circuit, 
increasing the slip between the phases of the stator and 
rotor, and the decreased speed causes the flywheel te 
give up some of its energy into the mill. The efficiency 
of the arrangement should be high, and the simplicity 
is such that, in addition to the general economies 
brought about by electrice driving, there should be con- 
siderable saving in the ecst of labour and maintenance. 
Electrie power companies and those makers of electrical 
plant who are the most alert for an increase in their 
field. should now be lcoking to iron and steel works as 
one of the most iniportant class of eustomers in the near 
future, and if the few examples of electric rolling-mill 
drive in this country give satisfaction to the mill-cwners, 
а large increase of work will doubtless accrue to the 
electrical engineering industry. 
ae 

WE were pleased to hear the announcement made by 
the PRESIDENT at the last meeting at the Institution 
of Electrical Engineers that а movement is on foct 
among electrical men to establish a memorial to Lerd 
KELVIN. A committee with this object has already 
been formed and has recommended that a Kelvin lec- 
tureship be established by the Institution, and & Kelvin 
lecture held annually. It is also proposed that steps 
be taken to plaee a statue of the Institution's greatest 
President in a prominent position in London, and that, 
if possible, а series of scholarships shall be founded. 
The fame of so great a man will continue to live by his 
own monumental works, apart from any reminder 
erected by his followers; but not only do we heartily ap- 
prove of the scheme of invoking the sculptor's art to give 
enduring expression of the respect felt for their leader, 
but we particularly applaud the recommendation to 
establish means of furthering the knowledge of the sub- 
jects upon which his work had so much influence, and 
of assisting aspirants to his field of thought and action. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, FEBRUARY Z8rxz. 
Physical Society. 
5 p.m. Meeting at the Royal College of Science, Imperial 
Institute Road, South Kensington. Paper to be read :— 
* Contact Potential Differences Determined by means 
of Null Solutions." By S. W. J. Smith and H. Moss. 
SATURDAY, FEBRUARY 29тн. 
Institution of Electrical Engineers: Students’ Section. 
10 a.m. Visit to the Brimsdown power station of the 
North Metropolitan Electric Power Co. 
TUESDAY, MARCH Srp. 
Civil and Mechanical Engineers! Society. 
8 p.m. Meeting at Caxton Hall, Westminster, London. 
Paper to be read :-—“ Notes on Some Engineering Works 
in Austria and Bosnia." Ву A. 5. E. Ackermann. 


Tantalum Lamps for Alternating Current.— Messrs. Drake < 
Gorham inform us that a tantalum lamp, suitable for alternat- 
ing current, will be placed upon the market in a few days. 
Up to the time of going to press we are unable to obtain par- 
ticulars as to candle-power, &c., either from Messrs. Drake 
& Gorham or Siemens Bros, Dynamo Works, but we under- 
stand that a pamphlet on the subject will be available by the 
end of the week. 
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THE JANDUS ENCLOSED FLAME ARC-LAMP 


N the ordinary enclosed arc lamp, as is well 

known, access of oxygen to the arc is prevented by 
enclosing the electrodes in an air-tight chamber. The 
burning of the carbons is thus considerably retarded, 
and providing the carbons are 
of а high grade and contain no 
impurities, this arrangement is | 
very satisfactory. When the ` 
flame-are was first introduced, | 
attempts were made to enclose | 
the arc for the same purpose, | 
but these were not successful, 
as most of the light given out | 
by the ordinary flame-arc is 
due to the actual combustion 
in the arc of the chemicals 
with which the carbons are | 
impregnated. Consequently 
when the oxygen present in the 
enclosure was exhausted, the _ 
are lost most of its brilliahev; ` 
and, furthermore, the products 
of the combustion and the 
other residues from the 
chemically - impregnated car- 
bons were desposited on the  , 
globe, thus causing most of | 
the remaining light to be ab- | 
sorbed. Тһе Jandus '' Re- 
generative '" flame lamp has 
been especially designed to over- 
come these objections, and in, 
two points is entirely new. In 
the first place special means 
are provided for obtaining a 
cireulation. of the gases past 
the are. and seeondly the 
light is mainly produced. by 
raising certain gases to the 
temperature of incandescence, 
and not by the combustion of 
chemicals in the are. The 
spectrum of the light from the 
arc is а band and line spec- 
trum, showing that the gases 
are incandescing. 

Fig. 1 shows the mechanism 
of the lamp, which is the same 
as is used in the ordinary 
Jandus single enclosed аге 
lamp. The lower carbon, which 
is the positive, is held in a 
fixed support. Surrounding 
the аге is a clear glass cylinder, 
and outside this again is a 
translucent globe. This ar- 
rangement of the carbons gives 
a wider distnbution of light 
than the usual arrangement, in 
flame are lamps, of converging 
carbons, which was necessary 
in order to keep the striking 
contacts of the electrodes free from slag. The inner 
glass cylinder is in communication with two metal 
tubes, one on either side of the globe. These tubes. 
shown in section in lig. 1, are also conspicuous 1n 
Fig. 3. There is а circulation of the hot gases up the 
central cylinder and down the outer tubes, and the 
incandescing gases are carried round and subjected to 
the high temperature of the arc several times before 
finally condensing and settling in the outer tubes. 
(This arrangement is protected by British Patent No. 


23,286, 1906.) It was for this reason that the name of 
‘* regenerative flame arc lamp '' was given to the lamp. 

The inner glass cylinder is kept perfectly clear of 
deposit for the greater part of its length, chiefly as 
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Fic. 1.—SecrionaL ELEVATION ОЕ LAMP, SHOWING MECHANISM. 
Que-fifth full size. 


a result of the high temperature which prevents the 
gases condensing, and also probably on account of the 
direct and strong draught past the arc. In the outer 
tubes tlie gases are condensed, partly because of the 
lower temperature, and also possibly as a result of 
the formation of eddies in the tubes. These outer tubes 
and the support for the outer globes are east in iron or 
aluminium in one piece, as is seen from Fig. 1. The 
upper negative carbon is an ordinary high-grade carbon. 
The lower carbon is also of high-grade carbon, but is 
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star-shaped in section. The grooves between the eight 
rays of the star are filled with a chemical] composition, 


hemispherical candle-power of 2,200. The regenerative 
flame arc lamp is the invention of Mr. A. Denman 
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Fic. 2.—DISTRIBUTION or LIGHT FROM DIFFERENT Tyres OF FLAME Arcs HUNG 30 rr. FROM THE GROUND. 


which is laid in in the form of a paste. The rods are 
then baked, and the paste expands into the pores ot 
the carbon and fixes itself firmly into the grooves. The 
carbons themselves are not impregnated, although this 
was tried at first. When impregnated carbons were 
used instead of the arrangement described above, the 
slag produced by the chemicals covered the carbon-tips 
and prevented the are from forming. By the use of 
the star-shaped carbon the central tip of the carbon is 
always clean. About 15 grains of the composition are 
volatilised every hour, the gases rising up from the posi- 
tive crater through the аге. The arrangement of the 
carbons and enclosing globes gives a most favourable 
distribution of light, as can be seen from the curve of 
Fig. 4. The life of a single pair of carbons is over 
70 hours. The light is a yellow-white colour, but modi- 
fieations сап be obtained by varying the nature of the 
composition on the positive carbon. Хо shadows are 
thrown by the outer metal tubes on account of the 
diffusing properties of the outer globe, and the appear- 
ance of the lamp is improved by covering the tubes 
with vitrified enamel. Fig. 2 shows the illumination 
given by a lamp hung 30 feet from the ground, at 
various distances from the lamp-post. The trimming 
and cleaning of the lamp is a very simple process, as 
the outer globe is not removed. Ву loosening the wing- 
screw at the bottom of the lamp the conieal plug can 
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Fic. 5.—ViEWw OF THE EXTERIOR OF THE LAMP. 


be removed, and with it the inner cylinder and the 
lower carbon. We are informed that the 550-watt 


size taking 55 amperes at 100 volts, vives a mean 


Jones, the manager of the Jandus Аге Lamp Со. в 
works. The lamps are manufactured entirely at the 
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Fic. 4.—COMPARISON OF CURVES OF DISTRIBUTION or LIGHT. 


Jandus works in Holloway, and are put upon the market 
by Messrs. Drake and Gorham, Ltd. 


Students’ Dinner.—The fourth annual dinner of the Students’ 
Section of the Institution of Electrical Engineers was held at the 
Holborn Restaurant on Monday last. Among the guests were 
Prof. 5. P. Thompson, Мг. W. M. Mordey, Mr. В. Hammond, 
and Mr. A. О. Laird (Chairman, Graduates’ Section of the 
I.Mech.E.). The toast of **The President and the Institution " 
was proposed by Mr. С. C. Abell (Vice-Chairman of the Students’ 
section), and responded to by Mr. W. M. Mordey, who said 
that he was sorry to hear that the students' meetings were not 
well attended. Commercial papers especially were shunned, and 
this was a great pity. He emphasised the importance.of these 
meetings, especially with regard to the opportunity they afforded 
for friendly intercourse amongst the students. In his opinion 
it would be a good thing if estimating classes were arranged 
for in the colleges. Estimating and drawing were, he thought, 
subjects to which engineering students should give particular 
attention. Mr. Hammond, in proposing the toast of the 
Students’ Section, advised the students to cultivate the habit 
of curiosity. Curiosity, he said, was a mark of civilisation, and 
by curiosity all knowledge was built up. Mr. E. W. Moss 
(Chairman of Students’ Section) responded, and in the course 
of his remarks said that a visit to Newcastle was being ar- 
ranged for next July. The toast of * The Colleges," proposed by 
Mr. B. A. Cooper, was responded to by Prof. N. P. Thompson, 
who also urged the students to attend the meetings, and hoped 
that there would in future be more harmony between the 
different institutions. Good, honest, frank rivalry was an excel- 
lent and admirable thing, but at the same time the students 
should learn to work together with a harmony of purpose and 
a unitv of desire. With regard to Mr. Mordey's remarks, he 
(Prof. Thompson) thought that the commercial side of engineer- 
ing was better learned in commerce than at college, but he 
had already introduced the question of cost into his classes 
on dynamo design, and had found that the students took a 
keener interest in the work at once. It gave a reality to the 
work, which was most valuable. 
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THE CLYDE PATENT 


HE accompanying illustrations show a type of 

electric capstan, differing markedly from the forms 
more usually adopted hitherto in essential pcints of 
design. It has been developed under the patents 
of Mr. Walter Dixon and Mr. G. Baxter, and 
a number of examples of it have been manufac- 
tured by Messrs. Stothert & Pitt, of Bath, and sup- 
plied to the Rothesay Dock of the Clyde Navigation 
l'rustees. 

The principal features of the capstan, as will be 
seen from the drawing, are that the head is not fixed 
to the spindle, but is connected thereto by a clutch 
sliding upon the upper end of the spindle inside the 
capstan-head, and that a wire rope is used, permanently 
fixed to the eapstan-head, instead of the usual loose 
hemp rope passing through the man's hand and given 
a few turns round.the head. АП the gear is machine- 
eut, and runs in oil, ball bearings being fitted to the 
capstan-head and also to the worm-shaft to take end 
thrust. When the gear is at rest, the head is loose 
upon the spindle, and a wire rope fixed to the head 
can therefore be used, a positive pull being obtained 
as soon as the head revolves, thereby avoiding all 
losses due to current consumption when the head is 
running light at starting. Moreover, as the rope is 
fied, there is no slipping and grinding action upon 
the head as where loose hemp ropes are used, and the 
head may be made of cast-iron without fear of wear. 

The starting-switch and clutch are controlled by a 
long lever, which, in the backward position, releases 
the head by throwing out the clutch, and in the other 
direction puts in the clutch and operates the starting- 
switeh. "The man is thus free to work his starting- 
switch in an upright position and see all that is going 
оп, instead of having one foot and two hands occupied. 
In places where а number of wagons have to be drawn 
up апа used one at a time as in a coal hoist, this is a 
very good arrangement; there is a great saving in ropes, 
and no wear on the capstan head. 

The makers have conducted a number of compara- 
tive tests, from the results of which they claim that 
under varying loads an overall average efficieney can 
be obtained ranging from 42 to 78 per cent., accord- 
ing to circumstances, as compared to a corresponding 
figure of 10 to 32 per cent. for hydraulic capstan of 
modern design. Also, from a large number of cbserva- 


ELECTRIC CAPSTAN 


tions taken, it has been found that the standard cap- 

stan with loose rope makes about three times the 

number of revolutions of the Clyde eapstans to per- 

form the same work, owing to the large number of 

useless revolutions of the former when the rope is not 
Ы 


а ШТ аы 


А ' 
', 
n | 
/ а UJ УУЛДАР" i 
2274 
vC. aaa: 


З%7”----- 


es eee | 


PLAN AND SECTION OF CLYDE CAPSTAN. 
Scale : 1/52nd full size. 


on the head, or is slipping. Comparative current con- 
sumption curves have been made which show a reduc- 
tion of 25 per cent. in favour of the Clyde capstan 
as against a standard electric capstan with fixed head, 
and a reduction of 50 per cent. in the peak of the 
load demand upon the generating station. 


ELECTRIC POWER IN RAILWAY GOODS WAREHOUSES AND DOCKS 


WO Papers were read in abstract and discussed at the 

meeting of the Institution of Electrical Engineers in London 
on Thursday last. The first, by Mr. H. Henderson, had already 
һ‹еп read and discussed before the Newcastle local section. It 
described the equipment of the North Eastern Railway Co.'s 
new goods warehouse at New Bridge Street, Newcastle, which 
includes interesting forms of overhead jib, and other cranes, 
capstans and wagon hoists. The Paper and discüssion in New- 


«азе were reported at length in our issue of January 16th. 


The second Paper was by Mr. C. Е. Taylor, on ‘Electric 
Power in Docks," and it had also been received from New- 
castle, where it was discussed on Monday, a few days after the 
London discussion. 

Mr. Taylor first referred to the great extension in the use of 
electrical power in docks during recent years. Electricity offers 
many advantages over the hydraulic system (which has up to 
recent times held this field almost exclusively), especially in 
places where electric power can be obtained at a_ reasonable 
rate from an outside source, and the user has not to incur the 
heavy capital expenditure involved in the provision of a gener- 
ating station for the exclusive supply to the dock premises above. 
His opinion is that, where a reliable supply can be obtained 
from an outside source, as in the Tyne district, it is much 
more advantageous to take supply from that source than to 
generate for such loads as are obtained in docks where the total 


consumption is small and the maximum demand large. ‘lhe 
installation cost for distribution is small compared with that 
for a hydraulic supply, and not so liable to failure, whilst the 
consumption is proportional to the work done. The efficiency of 
electric machinery is necessarily much higher than that of 
hydraulic plant for the same purpose, especially that of the 
older type, and the distribution is more flexible and lends itself 
more readily to alterations and additions. 

At the North-Eastern Railway Co.’s dock—Tyne Dock—the 
steam pumping plant, being old, is being replaced by electrically 
driven pumps, with the intention of gradually replacing the 
hydraulic cranes, &c., as necessity arises, by electric plant also 


(СОАТ, CONVEYORS. 


The difficulty of loading bunker coals into vessels when light 
from the older jetties or staiths has led to the adoption of 
special apparatus capable of running the coals on the level or on 
an inclined plane. One form of this apparatus is shown in 
Fig. 1. Coal conveyors have recently been brought into use at 
the North-Eastern Railway Co.’s dock at Tyne Dock. The ar- 
rangement consists essentially in making the spout into an end- 
less belt conveyor, coals being shipped at low level, and run 
over the belt in the ordinary way. When shipped into vessels, 
level with the spout, or above it, the latter is adjusted as may 
be required, and the belt run by an electric motor, the coals 
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being carried along until they reach the hatch, when they 
drop over into the hold. Тһе belt spout can be adjusted to any 
angle, but the useful maximum is about 25°, and at this angle 
some 500 tons can be shipped by each conveyor per hour. Some 
experiments have recently been made on these conveyors, and 
it was found that the average power working at full load on 
a slight inclination was 12 h.p., and the consumption during 
the test was 7 units, with a total quantity of coal shipped, 
equal to 410 tons, giving an average per ton of 0017 unit. 
Whilst the test was in operation some further experiments to 
show the power absorbed with various inclinations of the belt 
were made, with the curious result of a constant absorption of 
power for any inclination was obtained. Practically the power 
remained constant at 12 h.p., and it was found that the belt 
automatically regulated the quantity of coal carried according 
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to the inclination. 
anticipated. 
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Tyne Dock. 


This was a result that had never been 


A three-phase motor, capable of developing 16 b.h.p. at a 
speed of about 800 revs. per minute, drives the spout by a suit- 
able reduction gear at a velocity of 120 ft. per minute. A 
margin between the average absorbed, and the total power of 
which it is capable, is allowed for cases where the belt is 
required to start with a considerable amount of coal upon it, 
or to take the load if coal is dumped upon it very freely, as 
often happens. 

The arrangement is extremely efficient for the purpose for 
which it is intended; no other motive power could have been 
used in this case, and the adoption of the system has obviated 
the necessity for reconstruction of the staiths for a very con- 
siderable time. In this way there has been a great saving on 
capital expenditure. 


AwTI-Coar BREAKER. 


The more modern staiths for shipping coal at North Blyth 
have shown another defect which the use of electric power 


has done much to remedy. The staiths are very high, and coal 
has a long way to drop into the holds at low tide, with the 
result that much coal is broken, and its value is diminished 
thereby. The anti-coal-breaker arrangement consists essentially 
of a system of buckets balanced to run over the suspended 
shaft, the whole being suspended from the jib of an electric 
crane fixed on the upper part of the staith. Coal from the 
ordinary spout is run into the buckets on one side of the chain, 
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Fic. 2.—SecrionaL Уку or ANTI-COAL 
BREAKER, SHOWING METHOD OF OPERATION. 
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Fic. 3.—CENTRIFUGAL FRICTION BRAKE FOR 
AUTOMATICALLY CONTROLLING SPEED OF 
Anti-Coat BREAKER. 


and these are carried by gravity into the hold of the vessel, 
where they are emptied and the buckets begin the return move- 
ment. The whole arrangement is clearly shown by Fig. 2. The 
jib crane is capable of carrying 8} tons, and the lifting and 
slewing motors are 20 and 8 b.h.p. respectively. The lifting 
speed is 25 ft. per minute. As will be seen from Fig. 5, the 
speed of the bucket chain is capable of being regulated by an 
automatic centrifugal brake to a velocity of 120 ft. per minute. 


Солт, Hoists AND COALING CRANES. 


In cases where the ground-level is low, coal hoists are used 
to a great extent and also coaling jib cranes. With regard to 
coal hoists this is a field in which hydraulic machinery has 
hitherto been universally adopted. The wagons are raised by 
a hoist and tipped by means of another ram attached to the 
platform, the wagons being fitted with end doors; the wagon 
is then lowered again and the platform lowered to a high-level 
empty wagon road, where the wagon is run off and the plat- 
form lowered to the ground-level for another full wagon. Elec- 
trically driven coal hoists, which perform exactly the same 
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operations, have recently been erected at Rothesay Dock, Clyde- 
bank, by the Clyde Navigation Trustees." | | 
In some cases coaling cranes are displacing hoists, or аге being 
provided as additions. A typical example is the 25-ton crane 
installed on Humber Dock Quay, Hull. The lifting is done 
by two 50-b.h.p. motors, both coupled to the same shaft, and 
controlled by a series parallel controller—the tipping motor 1s 
50 b.h.p., and the slewing motor 20 h.p. Fig. 4 shows the 
arrangement of the ropes for lifting and tipping the wagons, the 
slack of the tipping rope is taken up by another barrel, which 
is geared to the lifting barrel, the rope being taken over a 
pulley which is fixed to two square thread screws. These screws 
are driven by the tipping motor and draw the pulley backwards 
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Fic. 4.—D1aGRAM SHOWING THE ARRANGEMENT OF LIFTING 
AND Tippinc Ropes ror 85-Ton Evecrric CoariNG 
CRANE. 


and forwards, thus effecting the tipping motion. The radius 
of this crane is 31 ft., the height of jib from road-level is 
50 ft., and the approximate amount of coal which can be 
shipped by this crane is 230 tons per hour. 


WHARF CRANES. | 

For loading and unloading material of a general kind, and 
iron ore, &c., cranes of a high gantry type are in universal 
use. These cranes take up а minimum amount of space on the 
quay, and allow wagons, &c., to pass under them. In cases 
where a warehouse is built on the quay, a slight alteration is 
made by having one side of the gantry running on the quay 
wall, and the other running on a girder let in to the building. 
This still enables wagons to pass under the cranes as before. 

Cranes of the high gantry type are in use at various docks, 
those at Middlesbrough and Hartlepool, on the North-Eastern 
Railway Co., being capable of lifting 10 tons and 5 tons at 
150 ft. per minute, 14 tons at 250 ft. per minute, and slewing 
at 400 ft. per minute. The jib radius is 45 ft., апа the 
height of the jib top from the quay-level is 60 ft. The hoisting 
gear is driven by a 50-h.p. motor at 500 revs. per minute, and is 
geared direct to the barrel. | 

On the motor shaft is fixed a band brake operated by a special 
electromagnet in series with the armature of the lifting motor. 
The two poles of the magnet are similar to a small two-pole 
dynamo with upright poles, and revolving between them 1s а 
solid steel armature, connected by a lever to the brake, which 
is held on normally by weight. When the fields are excited and 
motor is started this armature turns through 90°, and raises tbr 
weight, thus releasing the strap. ‘he brake can also be operated 
by a lever near the controller, so that lowering can be carried 
out without the power being applied to release the brake. The 
slewing gear is driven by an 8-b.h.p. motor at 1,000 revs. per 
minute, coupled to which is a worm driving a worm-wheel. This 
gears with a spur-wheel on a vertical shaft, carrying the driving 


pinion, which engages with a circular rack fixed on the top of . 


the gantry. 

The motor is controlled by a foot brake on the motor spindle. 
The cranes revolve on twenty-four cast steel rollers. А uni- 
versal controller is used for both motors. The collector gear 
is fixed to a pillar in the centre, and cables pass up the centre 
column, and are attached to two rings mounted on ambroin. 
upon which are brushes fixed on porcelain insulators attached 
to the cabin floor, and from which wires pass to the controller. 

The cranes are moved along the quay wall by a 4-b.h.p. motor 
at 30 ft. per minute, the gearing being arranged for hand 
working if necessary, each side being driven by means of a 
cross-shaft and bevel wheels. Current is taken from underground 
mains on the quay, which are connected at intervals of 50 ft. to 


* See Electrical Engineering, vol. ii., p. 747. 


plug boxes. The crane plug is bell-shaped, to prevent water 
entering the boxes whilst the cranes are in use, and can only be 
attached in one way, so that the correct motion is obtained. 

The 10-ton cranes are of the same design as the 3-ton cranes. 
The lifting motor is 60 b.h.p., and the revolving motor is 12 
b.h.p. The lifting motor in single gear drives directly through 
à pinion on to the barrel, the ratio being 8 to 1, and a double 
part of rope is used. With single gear loads up to two tons are 
lifted, and double gear is provided for loads over two and up 
to ten tons. 

When lowering, the motor is driven by the weight, but a new 
device is now in vogue on similar cranes, patented by Messrs. 
stothert & Pitt. The lifting barrel is not keyed directly to the 
shaft, but runs loose on it, and is connected or disconnected 
by a friction clutch. The barrel shaft carries the main spur- 
wheel rigidly keyed on to it, and this spur-wheel gears directly 
by single reduction with the pinion attached to the armature 
spindle of the lifting motor. The hand lever actuating the lift- 
ing controller, also actuates an electric solenoid which controls 
the lifting friction coil clutch, the arrangement being such that 
on moving the lifting handle forward from the off position, 
current is switched on to the solenoid, the clutch is put intu 
gear, and the lifting motor started simultaneously; after the 
clutch is in gear, a further movement of the lever cuts out 
resistance and speeds up the motor. Provision is also made of 
a mechanical connection between the lifting controller handle 
and the coil friction clutch as an alternative to the electric 
solenoid. A large friction brake drum is keyed directly on to 
the lifting barrel, the brake strap being lined with willow 
blocks. The lifting controller does not reverse the motor, as the 
lowering is carried out independently by the loose drum. 

The great advantage of this arrangement is the large increase 
in speed of working, both in lifting and lowering, and also 
the reduced liability of accident to the motors, owing to the 
impossibility of suddenly stopping the armature. In cranes with 
the barrels always in gear with a reversible motor, care has 
to be taken to check the lifting motor when the hook is a 
sufficient distance from the jib head, so that the momentum 
of the revolving armature may be absorbed before the hook is 
overwound on the jib pulley, with the possible result that the 
jib itself is lifted and the tie rods bent. With the system de- 
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Fic. 5.—Unper-Deckx Tyre Capstan. 


scribed above, lifting can be continued at full speed, and the 
load brought to rest instantly by pulling over the handle, the 
only revolving parts which have to be brought to rest being the 
barrel and brake drum, which have comparatively small inertia 
and do not revolve at an excessive speed. The great gain in 
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speed is in lowering, which can be performed at a vastly greater 
speed than is possible by a reversible motor, there being a per- 
fectly free run out under the control of the foot brake, and 
what is of equal importance, lowering can be commenced 1п- 
stantly without perceptible pause from lifting at full speed; 
the lifting armature can continue to revolve with slackening 
speed during the period of lowering, and then comes to xest 
quietly without shock. As a matter of practice it is found that 
a load can be lowered 60 ft. before the armature has ceased to 
revolve. 
CAPSTANS, 


Under this head, the author first referred to the special cap- 
stan at Rothesay Dock, a detailed description and drawing 
of which appears on another page. Electric capstans, he added, 
can be fitted in many cases where other forms could not be 
used. On the North-Eastern Railway Co.'s staiths at Dunston 
an under-deck type of capstan, fixed entirely under the floor 
of the staiths is being experimented with. In this case the 
capstan is not furnished with the usual head, but the rope 1s 
carried round a horizontal drum. This type of capstan 18 
shown by Fig. 5. The motor is a 30-b.h.p. three-phase motor, 
running at 770 revs. on a circuit of 440 volts 40 ~, and drives 
by means of a pinion a first shaft which has fixed upon it a 
friction drive for operating the barrel shaft. The barrel has on 
it a fixed rope which passes over the horizontal drums placed 
level with the floor of the staiths, so that the rope may work in 


T 
[ » 
On’ ‘or 
Operating Switch 


Fic. 6.—Avtomatic 3-PHASE STARTING SwiTCH. DIAGRAM 
OF CONNECTIONS. 


either direction as required for hauling purposes. The method 
of working is such that, when the treadle is depressed, the 
stator is made alive, and the motor brought up to speed by 
cutting resistance out of rotor circuit; at the same time the 
band brake is released, the friction clutch engages with its 
drum, and the rope is wound round the barrel. When the 
treadle is released the clutch allows the rope barrel to stop imme- 
diately, and the momentum of the motor is pulled up gradually 
by the band brake. This is a very essential point, ds the 
wagons are drawn down a slight decline over the cross-over 
roads to the spouts, and each wagon must be stopped imme- 
diately over them; otherwise, if they run past, the whole train 
of wagons must be hauled back up the gradient. The motor 
is only operated in one direction, the drum running freely when 
slack rope is needed, which is drawn off by hand as required 
according to the number of wagons to be hauled. 


ELECTRIC-DRIVEN Нүрвасілс Pumpinc PIANT. 


Any new dock which may be built would probably be fitted 
with electrical power throughout, as at Rothesay Dock,* Fish- 
guard,t &c., but it cannot be expected that the hydraulic plant in 
use at an old dock should be pulled out and replaced by elec- 
trically-driven machinery until worn out. An improvement 
can, however, be made by installing electrically-driven hydraulic 
pumps supplied by power from a power company, and working 
these automatically. 


* Ree Electrical Engineering, vol. i. p. 747, and vol. ii. p. 730. 
T See Electrical Engineering, vol. i. pp. 385 and 433. 


‘in about 40 or 42 seconds. 


A change of this kind is at present being made at Тупг Dock, 
where three engines and five boilers are being replaced by foui 
electrically-driven pumps with three-phase motors of 132 b.h.p. 
each. ‘These drive three-throw crank pumps through a flexible 
coupling. Each motor is provided with a three-phase automatic 
starting switch driven by a small motor ,!,h.p., which is con- 
nected between two of the phases and brought into action by a 
switch attached to the accumulator. 

Fig. 6 shows a full diagram of connections for tnis starting 
switch, the method of working being as follows : —Касһ auto- 
matic switch is connected to the mains through a three-pole 
switch M, which has a no-voltage release, and is fixed on a 
separate switchboard. From this switch one main passes direct 
to the motor, whilst the other two pass through a magnetic 
blow-out switch fixed to the auto-starter, and operated by cam 
X. The circuit for working the auxiliary motor is coupled 
to two phases on the live side of switch M. 

Current passes along wire .V, through overload relay, to cams 
marked W, W, Wy, which make and break contact with 
points 1, 4, and 3, as required. In starting, current passes down 
No. 1 to the operating switch on the accumulator, and as the 
accumulator is down passes to No. 2 on the switch, across to 
No. 4 on switch M, from this point to No. 4 on the starting 
switch, through the auxiliary motor, and on to the other phase. 
The auxiliary motor now runs and drives the rotor switch. 
cam X, and cams W,, W,, W.. 

This closes stator switch and No. 4 wire by cam W,, No. 1 
is then opened by cam MW, the auxiliary motor continues to run 
through No. 4 wire contact until all resistance is cut out ot 
rotor circuit, when cam W, opens contact No. 4 and puts in 
contact No. 5. "This operation stops the auxiliary motor until 
the pump raises the accumulator sufficiently high to change over 
the operating switch to the off position, thus putting the 
auxiliary motor again into circuit, and revolving the rotor 
switch to the off position, and opens the stator switch by cam 
X. On switch M is a contact No. 3, which is used, in case 
of failure of supply, to prevent damage when supply 18 resumed. 
When supply fails, switch Л opens, putting contacts 5 апа 4 
in connection with each other; thus, when the power is again 
put on, current can pass to the auxiliary motor by way of 
cam W,, through 3 and 4 on switch M to auxiliary motor, re- 
volving automatic switch to the off position immediately, and 
preventing switch M being closed with all resistance out. 

Between arms B, and Z, is coupled an automatic magnetic 
blow-out coil, which is opened and closed in conjunction with 
the automatic switch to prevent sparking on the rotor switch. 


DISCUSSION. 


The President (Col. R. E. B. Crompton) invited Mr. W. M. 
Mordey to open the discussion, but, as he did not respond, 

Mr. Rocer T. SwrrH. (Great Western Railway) was called 
upon. He said that both Papers were interesting, not only to 
electrical engineers, but to railway men generally, as showing 
the amount of electrical working of railway apparatus that was 
being carried out by one very progressive railway. Не would 
first like to draw attention to the lifting speeds of the various 
cranes referred to in Mr. Henderson's Paper. The under-hung 
jib crane at the New Bridge Street warehouse hoisted at 150 ft. 
per minute, and the height of the hock above the rail was about 
20 ft., so that it could not lift aload for more than about 12 tt. 
This meant that at the above speed one ton was lifted in rather 
less than five seconds; as the average load would be a quarter 
of a ton, it appeared to him to be very much too fast, and that 
the motor would always be running on its resistance and would 
never get on to its own proper curve. He thought the speed 
should not exceed 50 ft. per minute instead of 150 ft., and in 
that case the motor would be reduced from 15 h.p. to 6 h.p. 
The traveling hoists at the same warehouse, working at the 
rate of 150 ft. per minute, lifted one ton in about 28 seconds. 
This appeared to him too slow, and it would be a great advan- 
tage if the speed had been 200 or 250 ft. per minute. The 
jiggers at New Bridge Street lifted 70 ft. at the rate of 100 ft. 
per minute; this meant that three-quarters of a ton was lifted 
This speed might very well have 
been 200 ft. per minute, and he would like to ask the author 
whether, in the event of this apparatus being redesigned, these 
speeds would not be altered. The travelling and traversing 
speeds appeared to him to be very good. The under-hung jib 
travelling type of crane, described in the Paper, and the travel- 
ling hoists were a most excellent arrangement, and on reading 
the Paper he went to Newcastle to see these cranes, and they 
were going to be adopted on the Great Western Railway in con- 
sequence. Another very excellent arrangement was the inter- 
locking of the jigger lifts at this warehouse, and he quite 
agreed with the author that this was entirely satisfactory. 
Referring next to the design of the electric capstans, he stated 
that these pulled one ton at 250 ft. per minute, and, allowing 
about 85 per cent. efficiency of the gear, the brake horse-power 
would be about 20. In the Paper the actual rated brake horse- 
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power of the motors was stated to be about 26, and he would 
like to ask the author if the reason for having such a much 
larger rated capacity than seemed necessary was not due to tne 
tact that. the motor was not a compound motor. The author 
had given seme very interesting particulars as to his ideal of a 
capstan, and with most of these he agreed. But he -would go 
a little further, and should say in the first place that, as sweat- 
ing within the capstan сазе was absolutely inevitable, they 
should do away with all fine wire coils and have only a series 
motor. Secondly, he quite agreed that the treadle should only 
close the main switch by a spring or counterweight, and the ap- 
paratus shown by the author seemed to be admirable in every 
respect. There must be some sort of resistance in series with 
the motor, however, and this, in his opinion, should be cut out 
independently. either mechanically or electrically, preferably 
electrically. Then a brake was necessary to prevent the series 
motor running away when it was running licht, and that might 
be put on either electrically or mechanically: preferably 
mechanically, possibly such an apparatus as the centrifugal 
form of brake described by Mr. Taylor. Further, the capstan 
head shouid be driven direct by worm gearing, the worm being 
eut at such a low апше, less than 10°, that the capstan head 
сап at once pull itself up. f possible, the overload circuit 
breakers should be outside the box altogether, so that they 
could be reset easily by hand independently of the box. Tf, as 
in many eases in railway work, the cables were overhead, the 
circuit breakers could easily be placed upon the posts. Again. 
he would have an electric heater inside every capstan box. with 
proper ventilation holes, and lag the whole of the inside so as 
to prevent. sweating as far as possible. Mr. Henderson had 
described in a very few words a most interesting runway in 
the Forth Bridge warehouse which serpentined in and out. He 
had been up to see this piece of apparatus, and was convinced 
that travelling cranes of the sort described. and this sort of 
runway for dealing with goods in goods stations, were gomg to 
oust lib cranes altogether. He could not, however, congratu- 
late the author upon the electrical arrangements of that run- 
way. The whole of the lattice-work was alive, and the arrange- 
ment was very similar to that in which in carrying a tramway 
across the bridge. the whole of the bridge was electrified and 
the electneity collected from the top booms. He did not think 
that this was necessary or advisable. The very magnificent 
wagon hoist described was most ingenious, and was a very fine 
ріесе of apparatus, but would it not have been far simpler and 
cheaper to have had a conveyor from the top level to the bottom, 
and put the goods on the conveyor and run them into the ware- 
house instead of going to the expense of lifting and emptying 
the whole of the wagon weight? Turning to Mr. Tavlor's 
Paper, he thought the example of the coal convevor at the Tyne 
Dock was a striking tribute to the economy of conveving as 
opposed to jib cranes. In the words of the Paper, 500 tons 
per hour required the continuous use of a 16 b.h.p. motor run- 
ning at an average output of 12 b.h.p.; t.e., 500 ton per hour 
for 16 b.h.p. installed. In Mr. Taylors description of the 
hoisting, lifting, and tipping cranes, 250 tons per hour could 
be lifted and tipped. requiring the intermittent use of 120 b.h.p. 
in two motors, about ten times as much for about half the 
amount of coal delivered. He had worked out the brake horse- 
power required in two of the most modern tips in the Alex- 
andra Dock in South Wales using hydraulic power, and they 
required 50 pump  horse-power in the tipping-rooms and 
100 i.h.p. in the pumping station. The Paper pointed out a 
very great economy in capital cost in structures апа work- 
ing costs, and he was quite sure that, before long, convevors for 
shipping coal into vessels would be used to a very large extent. 
The enormous maximum power required for cranes was a very 
important point, if thev had a generating station of their own 
at a dock. for the load factor of cranes was so extremely bad. 
At the Fishguard Harbour during {һе past year the annual 
load factor for both lighting and power, calculated from the 
amount of work done compared to the working of the plant in- 
stalled at full load, but exclusive of spares, came out at 9 per 
cent., and the annual load factor for eleven cranes was 5°3 per 
cent. А conveyor would probably have an annual load factor of 
30 per cent. Mr. Smith then asked of what material the belt- 
ing used in the conveyor was made? ТЕ looked from the illus- 
tration as if it were a series of plates, but the speed, namely, 
100 tt. per minute seemed rather fast for plates. In the anti- 
coal breaking arrangement was there any trouble with the cen- 
trifugal brake which controlled the speed? Finally, he referred 
to the three-phase pumps just touched upon by the author. He 
had happened to be in the makers’ works when they were being 
tested before delivery, and he had noticed that they were cen- 
trifugal pumps with a single impeller, but with а special 
arrangement by which eddy currents in the water were pre- 
vented. The instantaneous efficiency of these pumps came out 
at 80 ner cent.: he did not mean to say that they would give 
this efficiency working steadily, but he believed that this was 
the highest efticiencv ever obtained for a single impeller pump 
not being a turhine pump. 

Mr. C. W. NrrtE (Great Central Railway Со.), referring to 
Mr. Taylor's Paper, asked if there were any switches or circuit 
breakers in connection with the jib cranes to prevent over- 
winding. The Great Central Railway Co. had instilled several 


electric cranes, but they found a very great difticulty in the small 
amount of head room available. For instance, if Fig. 4 was to 
scale, the clearance between the jib and the rail level was 
about 12 ft. or 13 ft., the ordinary height of a wagon was 7 ft. 
from rail level to the tip of the wagon side, and allowing 2 ft. 
{ст the weight and the hook, this only left 5 ft. or 4 ft. in- 
dependent of any chain slings. He had installed cranes at the 
Liverpcol warehcuses, having a clearance of 18 ft., and had 
provided satety switches, but these had to be done away with 
because they could not get the load over the side of the wagon. 
In consequence, they were continually getting broken ropes, and 
the crane boys in endeavowing tc get the load on to the 
wagons used the jib of the crane as a lever and tried to drag 
the lcad over the top of the wagon. In consequence, teeth 
were broken in the slewing pear, and the shaft ot the slewing 
pinion was sheared right off. The goods department of the 
Great Central Railway was working with speeds of over 100 tt. 
on short lifts, and, with a view to mininising any danger 
from overwinding, he had been specifying, in connection with 
scme cf the cranes they were about to instal, taper winding 
barrels, so that the load could be lifted at the maximum speed 
at the commencement, and gradually decreased to its minimum 
at the top. What was very badly wanted was a more sensitive 
controller. Liquid controllers met the difficulty to some extent. 
but they were not altogether satisfactory, and he considered 
there was rcom tor a really sensitive controller which would be 
more akin to the control of hydraulic lifts. 

Mr. C. Е. Н. Bavrgy (South Eastern and Chatham Railway 
Co.) referred to the awkward design usually associated with 
capstans; there was so very little room in them for repairs, 
and the wires, switches, and controllers seemed to Бе so fragile 
that with continued damp the insulation broke down. Another 
criticism was the difficulty of keeping a foot on the pedal with 
а strong spring acting against it, and at the same time handling 
a rope. It was necessary to keep a certain weight upon the 
rope to make the drum bite, and it was very awkward to keep 
a foot on the pedal at the same time. It was a mistake to work 
the capstans at too high speeds. His company had a capstan 
working at 250 ft. per minute, but had fcund it impossible to 
draw the rope from the barrel at such a high speed. With such 
a speed it was found necessary to have one man standing at the 
pedal whilst another man walked away with the end of the 
rone. 

Mr. HENDERSON, in reply, said he quite agreed. with all the 
speakers about the speed of cranes; it was undoubtedly a very 
great mistake to make them too high. Apparently, traffic people 
on the different railways thought that by having a high speed 
they probably saved a certain amount of time. But when a 
complete set of operations connected with a crane was con- 
sidered, lifting, lowering, slewing, &c., the amount of time 
occupied in lifting, even at а very slow speed, such as 40 ft. 
or 50 ft. per minute. was very small compared to the total time 
taken to handle goods. The apparatus which he had described 
was designed five or six years ago. His cranes were provided 
with over-running switches, which were gradually run out with 
a little worm on the end of the shaft, so that when the load 
was at the top the switch knocked out. The action of the 
switch, however, depended upon the amcunt of the load. If it 
was a light load it would not knock out in time, and if it was 
a heavy load it knocked out too soon, due to the momentum of the 
crane barrel. His own experience was that it was best to get 
a good man to drive the crane and dispense with such a device. 
With regard to capstans, here again the speed was very high. 
but a very large percentage must be allowed for slip in the 
rope, viz., the head slipping inside the rope which, of course, 
ran away with a good deal of the power. Electric capstans were 
notorious for wearing out ropes; this was always a fault of 
high speed. Tf it were possible to reduce the speed, far better 
work would be done. It would certainly be the best plan to 
mount all switches outside in a sort of box, even if the cables 
were underground. He did not see why the switchgear should 
rot be put in a small pillar box, which. would not cost much 
extra money ; in fact, it would very soon save itself. АП the 
trouble which the North Eastern Railway Co. had had with 
capstans was due to the gear being inside. They had 200 in 
use at different places, and the trouble had always been caused 
bv dampness inside. Heaters had been tried in one or two 
places, but they were too expensive, and had been taken out. 
They had also tried keeping the shunt circuit of the motors 
alive, but this again was found to cause trouble occasionally. 
At West Hartlepool it was responsible for the generators break- 
ing down on several occasions. Weak points in the dynamo 
armature were broken down when the station single-pole cut-outs 
went, owing to the inductive rise in these field circuits. He 
could not agree that hoisting at New Bridge Street would have 
been better if convevors had been used. It would have meant 
a great deal of handling, especially for the type of goods being 
used, viz., potatoes, which came from Scotland in wagon-loads, 
and the only satisfactorv way was to drop them wholesale into 
the cellars and unload the wagons afterwards. The only other 
wav would have been to make a slip and run the wagons down 
with a capstan or hoist at the top. Referring again to the 
awkward design of capstans, Mr. Henderson said that those at 
New Bridge Street had a very heavy lid, and it meant a very 
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heavy item in handling them. The method in which the re- 
sistances were connected upon some of these capstans was 
another source of trouble. In fact, with the added cost of 
maintenance, it was sometimes hardly worth while putting in 
electric capstans, whereas a little careful thought on the part of 
those who designed and made them would make things so easy 
that electric capstans could be made a very great boon. Deal- 
ing with Mr. Smith's question as to compound motors, he 
thought these ought to be the best for capstan working; they 
really would be better than series motors, because they did away 
with the necessity for any special machinery such as the friction 
brake described in Mr. Taylor's Paper. 

Mr. Taytor, in reply, said the belt of the conveyor de- 
scribed in his Paper was composed of plates 4 in. or 5 in. broad, 
but the conveyors which were now being installed had a belt 
composed of a mixture of canvas and rubber. With iron plates, 
of course, It was possible to use the conveyor as an ordinary 
spout for gravitation, which was impossible with rubber. So 
far as he was aware, the centritugal governor on the anticoal 
breaker had given every satisfaction. 


OF MR. TAYLOR'S 
NEWCASTLE.* 
Mr. €. Fyrapay Proctor, referring to the cranes in which the 

hftine barrel is not. keyed directly on to the shaft, asked 
whether the method of allowing a free run out under the control 
of the foot-brake enly was not apt to induce too great speeds 
of drop, and consequently very heavy strains on the crane when 
the brake was suddenly applied. 

Mr. CrutworithHy asked whether the curious. fact that the 
inclined coal convevors showed a consumption of practically the 
same horse-power at any inclination was not explainable by the 
shane of buckets used, or. alternatively, whether it was not a 
question of the bulk of the power being used in overcoming 
mechanical. friction. 

Mr. ‘Taytor, interposing in reply, said that the convevors were 
net on the bucket system, but were either canvas belts or a 
series of iron plates. The buckets were only used in the anti- 
coal breaker. Moreover. the horse-power absorbed in running 
licht was only 15 to 2 h.p. The explanation was rather that 
the belts automatically regulated the amount of coal borne 
bv them according to the ‘angle at which they were placed. 

Mr. SLEIGH noted that, in the test of the coal conveyors, the 
height through which the coal was lifted had not been recorded, 
and the necessary data were therefore not given to determine 
the etlicieney of the gear. He would like to know whether the 
figure of 0-017 unit. per ton was high or low for the work done. 

Mr. Law drew attention to the fact that, whereas the instal- 
lation under consideration was driven by three-phase motors, 
continvons-current motors would be considerably more flexible 
in working, and he would like further varticulars of how the 
motors were controlled in this instance. In a scheme considered 
for the Dublin Docks, the question of supply from a power 
company was settled by the fact that the company's mains were 
only on the other side of the river, and were not brought 
across. "Therefore, a generating station for the particular work 
was put in, and 500.volt continuous current was used. Having 
revard to the special conditions existing in this case -alternate 
current supply being available, апа direct current. only obtain- 
able through motor generators—he would like to know whether 
the question of using alternate-current commutating motors had 
been considered. 

Mr. Farapay Proctor drew attention to the fact that in the 


* The Neweastle discussion en. Mr. lHeuderson's Paper has already been 
reported (ELECTRICAL ENGINEERING, Jan, 10, 1908). 
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older days it was considered unsafe to attach a rope direct to 
the turning head of a capstan, as any accidental starting of the 
gear might involve very serious results in pulling the load about 
when it should not be moved. For this reason it had become 
standard practice to throw two turns of the rope round the 
bollard and then start the movement by pulling on the locse 
end. . 

Мг. Вкоокіхс referred to the question of the plugs used for 
taking current from the underground mains on the quay for 
the cranes. When a plug-box is level with the surface of the 
quay it usually gets full of dirt and water, due to the cover 
not always being replaced after use of the plug. This leads to 
short circuits and general unpleasantness. Had Mr. Taylor any 
special arrangements to avoid this? In his opinion a device, 
such as a feeder pillar, should be employed, so that water could 
not get in unless put there by a fire-hose. Five or six years 
ago there were more cranes of this type stepped by trouble in 
the plug-boxes than by breakdowns on the motors. 

Mr. CARRICK said that supply of power frcm a steam station 
at Tyne Dock had been rather discountenanced in the Paper. 
At the same time, there were such things as failure of elec- 
tricity supply, and this had occurred. Nupposing such a failure 
took place at night, and dock-gates are not closed, if steam 15 
not available to get them closed some of the ships in the deck 
would be on their sides in the morning. Another point was 
that the motors driving pumps at Tyne Dock start at. full speed 
and remain at constant speed. Variable speed would prevent 
the accumulators coming down so frequently. 


Mr. J. ANDERSON asked if any trouble had occurred. with the 
use of friction clutches in capstans and the like. He would also 
like to know if the auxiliary motor of the hydraulie pumping 
plant automatic starter was of the same voltage as the main 
motor. In his opinion a standard controller operated hydraulic- 
ally would be better from the point of view of simplicity and 
sureness. An objection might be that of possible freezing of 
the water in winter, but in plant of this tvpe, under his own 
observation, no trouble from this cause had been experienced 
for four vears. He would have thought, unless the tuc- 
tuations of the load were very great, that automatic control of 
two pumps would have been sutħcient. It was possible to use 
ordinary squirrel-cage motors and bve-pass the water, the run- 
ning losses being very small; £150 per motor or more could be 
saved in starting gear by this method. 

Mr. Е. О. Нсхт wished to know, with reference to the in- 
clined conveyor, what happened if it were worked on a down. 
ward incline. Would it be used just as a shute or as a brake 
on the coal going too quickly ? 

Mr. Tavron, replying to the last speaker, said that the 
lifting and tipping barrels are geared together, so that they 
revolve at the same speed. Mr. Proctor feared that lowering 
too quickly would throw an excessive strain on the crane on 
pulling up. No ill-effect from this cause had been experienced. 
and no special precautions had been taken except the ordinary 
dashpots and the factor of safety of the crane. In reply to 
Mr. Sleigh, the vertical height through which the coal was lifted 
on test was about 11 ft. Mr. Law had raised the point regard- 
ing the types of motors in use. As a matter of fact, the crane 
motors were direct current. The motors adopted for driving 
the pumping plant were three-phase, because a definite speed 
must be maintained. Also, they were used on the coal con- 
уеуогѕ as а uniform speed was necessary. He agreed. with Mr. 
Brooking that trouble is experienced with surface boxes, unless 
they are very good. Difficulties in connection with this had, 
however, now been got over. 


LONDON TRAFFIC AND RAILWAY ELECTRIFICATION 


PAPER with the above title was read at a meeting of 
DS чк of the Royal Automobile Club on Thursday, Febru- 
ary 6th, by Mr. Philip Dawson. In the first portion of the 
Paper he mentioned some of the early landinarks in the history 
of railway electrification, and pointed out how the three prin- 
cipal causes which in the past have produced electrification had 
been :— 

(1) Difficulties of ventilation, such as exist in the case of tube 
railways, ordinary under ground lines such as the Paris Metro- 
politan, the Budapest, and the Berlin Underground, the Orleans 
line in Paris, the Mersey tunnel, and the Metropolitan District 
Railways; or such as exist on Alpine routes like the Simplon 
Tunnel. 

(2) The costliness of fuel, and the abundance and cheapness 
of water power. This was principally responsible for such elec- 
trification as the Valtellina, the Burgdorf-Thun, and the Milan- 
Varese lines, as well as the Swedish State Railways. 

(3) The desire to increase the earning capacity of existing 
lines, and station facilities, and to handle more rapidly and 
more effectively heavy suburban trathcs. This is responsible for 
the very large scale on which electric traction has been intro- 


duced on the New York Central and on the New York, New 
Haven, and Hartford lines, and for its adoption on the Ham- 
burg-Blankenese line, on the Lancashire and Yorkshire and 
North-Eastern, and for the decision of the London, Brighton 
and South Coast Railway to adopt it provisionally оп their 
"outh London line with a view of confirming its technical merits 
before finally adopting it for the whole of their suburban 
system. Shortly after this work was put in hand, the Prussian 
Government decided, for reasons similar to those which weighed 
with the British Company, to electrify the whole oí the very 
large suburban system in and around Berlin. involving some 
200 miles of lines and an expenditure of £2.020.000. 

As far as this country is concerned, he continued, the only 
railway electrification which need. be seriously considered is 
that of suburban lines which will have to be operated electrically 
in order to enable a better utilisation of existing traffic facilities 
and with a view to meeting tramway competition. 

Mr. Dawson then reviewed at some length the advantages 
which electrical working presents over steam, and said :— 

Generilly speaking, some of the principal reasons which may 
be expected to eventually cause a saving in cost when electric 
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is substituted for steam haulage on a large scale may be sum- 
marised as follows :—(a) Fewer electric motor trains ог electric 
locomotives sre required than steam trains for a given service, 
in consequence of higher rates of acceleration and of less time 
required. for repairs and maintenance. (0) The reduction in fuel 
consumption and also in the quality, as well as in the cost of 
the fuel required. (c) The fact that, with the same number 
of tracks and terminal platforms, a much better service can be 
given vith electricity than with steam. 

In dealing with the question of cost and general resulis of 
electric traction, reference must be made to the District Railway, 
which is often held up. and constantly being quoted as an argu- 
ment against electrification. In this connection it is only fair to 
point out that the conditions which obtain there are totally 
different from those which exist in connection with the operation 
of suburban trains on our big railways. The District is prin- 
cipally suited for short distance traffic, and, therefore, motor 
omnibuses and tramway competition cannot be combated with 
suecess. What would have happened to the District, as regards 
decrease of traffic; had steam been retained, it is difficult to 
foresee. Furthermore. the location of a great portion of the 
line. as. for instance, under the Embankment, is far from ideal 
from a trafic point of view. Electrification was not carried out 
inan ideal manner. a considerable amount of the rolling stock 
is unsatisfactory. both in design and construction. and troubles 
have been experienced with side doors, axles, and bogies. The 
services have not always been materially improved as regards 
frequency above what existed in the time of steam trains. 

In considering the District, it is only fair to remember that 
the rolling stock operated by steam was of the lightest possible 
description. and of such a nature as would not be tolerated by 
the passengers accustomed to main line roling stock. and, 
furthermore, that, during the many years before electrification 
took place. undoubtedly very insufficient allowances were made 
for renewals. not to speak of depreciation. There is also this 
great difference between the case of the District and the one 
under consideration, that the electrification of the District in- 
volved a scrapping of the whole of the rolling stock, locomotives. 
and practically the whole plant and equipment used in connection 
with steam traction; whereas, in the case of the electrification 
of a suburban railway, this would go gradually, and the rolling 
stock and locomotive plant superseded would not be scrapped, 
but would be used on other portions of the line, and would 
therefore not have to be written off. 

The electrification of the District cannot have been carried 
out on the best conditions. and it is fortunate that there are 
figures available of а very similar line. the Mersey Railway, 
where electric traction entirely replaced steam in the course of 
one day. These figures show that for an increase of 10 per cent. 
in the total expenditure the train miles have been increased 
167 per cent., whilst locomotive expenses for 1901, when worked 
bv steam. were 15'65d. per train mile. and the expenses for the 
same items, when worked electrically in 1906, were 595d. per 
train mile. The apparent saving is not as great as appears at 
first sight. as the electric trains on an average are smaller, having 
a seating capacity on the average of half of that of the steam 
trains. 

Having thus discussed the problem of electric traction in 
general, he brietly referred to the various systems of electric 
traction now in use, pointing out. amongst other things, that the 
three-phase system was in general only economically satisfactory 
for long distance work. The limitations of voltage and the con- 
sequent unwieldy conductors in continuous current working were 
als) alluded to. and finally particular attention was called to 
the more recently developed single-phase system adopted by the 
Lordon. Brighton and South Coast Railway, and decided upon 
by the Midland for their Lancaster and Heysham experiment. 
This svstem has also been chosen for the electrification of the 
Prussian State Railways in and around Berlin. 

In the case of the Brighton railway, a pressure of 6,700 volts 
has been adopted on the overhead working conductor, although 
the insulation used is of such a nature and design as to enable 
10.000 volts being used at a later period, should this be found 
advisable. These currents are led from the overhead conductor 
to the transformer situated underneath the car, in which the 
currents are transformed to a pressure of about 3С0 volts. and 
this is the only pressure accessible either in the motors or any 
of the conductors running along the coaches. and, therefore, 
none of the employés of the company are subject to any danger 
from shocks. j 

The author. brietly summarised the position as regards railway 
electrification as it appeared to him as follows :— 

(1) Electrification of the suburban portions of railways deal- 
ing with heavy local traffic appears to be essential, both in 
order to meet the very serious tramway competiticn, as well 


ELECTRICAL ENGINEERING 307 


as better to utilise existing track and terminal facili- 
ties. and in order to save the enormous capital expenditure which 
an enlargement of the number of tracks and terminal facilities 
would involve—when, indeed, this is possible. 

(2) As regards the system to be adopted, it should be such as 
to easily lend itself to extensions, even to considerable distances, 
and so as {о interfere as little as possible with existing struc- 
tures and permanent way, and to cause no fresh source of danger 
and annoyance to railway employés. 

(5) It is useless to expect satisfactory financial results except 
when electrification 1s adopted on such a scale as to make it 
possible to fully reap its benefits, and unless it is so installed 
and operated as not to be constantly interfered with by existing 
local steam trains sandwiched in between the electrical ones. - 

(4) It is no use adopting electric traction if rolling stock of 
such a nature and design is adopted as will neutralise the benefits 
resulting from electric traction at termini. 

(5) Economies in working may, and will, no doubt result, if 
and when the system has been sufliciently developed, but if 
electrification is only resorted to in order to decrease working 
expenses, and not in order to increase the earning capacity, then 
nothing but disappointment must be expected. 

(6) It 15 no use electrifying unless frequent as well as rapid 
service is given. 


DISCUSSION. 
(Abstracted from the “ Royal Automobile Club Journal") 


After a few words from the Chairman (Mr E. MANVILLE), 

The Eart or BrsssoRgouaH, C.V.O., С.В. (Chairman of the 
London. Brighton, and South Coast Railway) opened the dis- 
ч with some appreciative remarks, and was followed 

v— 
| Mr. Fornes (General Manager, London, Brighton, and 
Scuth Coast Railway), who said that he must claim, like his 
Chairman, to have only a small technical knowledge of the 
subject. . When Mr. Dawson approached the London 
Brighton, and South Coast Railway Co. with the electrifica- 
tion proposal. he (the speaker) was impressed by the advan- 
tage to be gained at the terminals. They had spent at Vic- 
toria Station about cne and a half millions, in order to be 
able to bring a greater number of trains into the station. To 
tackle the same problem at London Bridge would mean four 
or five millions, an expenditure that was, of course, out of the 
question. The time taken in getting trains into and out of 
that station was on an average 7 or 8 minutes per train, but 
for an electrical train only from 2 to 25 minutes were re- 
quired. There would thus be a gain of something like 
5 minutes per train in the terminal accommodation. If the 
new svstem did not enable them to do anything else, he hoped 
that it would, at any rate, enable them ‘to put on additional 
trains for their longer-distance passengers. 

Lord RimBsLtEsDALE spoke of the influence of electrification 
upon overcrowding. 

Col. Sir HERBERT JEKYLL. K.C.M.G., R.E., referred to the 
work of the Traftic Commission, and emphasised the importance: 
of that co-ordination of tramways and railways that Lore 
Ribblesdale had recommended. It did not look аз 
though railway companies would be able to widen their 
lines very much near London. as the cost was pro- 
hibitive. and the only way of increasing their capacity was, as. 
Mr. Dawson suggested, to make the existing lines carry more 
traffic. у 

Mr. W. Worsy Beaumont said that with regard to some of 
the railways in England, it was to be remembered that, although 
the increase in the number of trains rendered possible by the- 
substitution of electric for steam locomotives, would secure a 
very considerable return to those railways, there was another 
question--the accessibility of the railway stations to the public. 

Mr. №. К. COOPER hoped that people would not regard elec- 
tric traction as capable of regaining lost local traffic, whatever 
the conditions. For distances of a mile or two, electric railways 
could not expect to compete successfully against tramways or: 
motor omnibuses along parallel routes. It was for longer dis- 
tances that, he thought, electrification was advantageous. 


Mr. Ошукк Bury (General Manager of the Great Northern 
Railway Co.) said that the problem was a commercial one. 
There were many railways round London with a longer dis- 
tance traffic in which they had been able to cloak their sub- 
urban traffic. and it was not always known whether that sub- 
urban traffic paid or not. On the Great Northern they had 
been at great trouble to find out whether their suburban traffic 
paid or not, and they had recently had electric tram competi- 
tion in their district. Those trams had taken quite a million 
of their passengers in the last six months, but such passengers 
were those who travelled between two or three suburban 
stations. and perhaps lived in the road through which the trams. 
passed. The company still had to run those trains, and they 
missed those passengers. No amount of electrification was going 
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to get them back again. Some time ago he asked for tenders 
tor the electrification of the whole of their suburban lines. The 
company gave every sort of information to the gentlemen send- 
ing in those tenders, but the pertlemen in question told the 
company that it must not expect to carry the passengers any 
cheaper. He agreed that they might get trains in and out of 
a terminal station a little quicker, but not much quicker. He 
was prepared to admit that by electricity the trams could be 
accelerated, but, as one of the greatest firms in this connection 
told them, they could run more trains for the company, but even 
then the company could not carry more passengers. He did not 
see in those circumstances how a case could be made out for a 
board of commercial gentlemen who wanted to see a successful 
resnit. Sir Herbert Jekyll had said that they must cultivate 
their trattic a little further out. The Great Northern did that, 
and they did it with steam just as well as with electricity. If 
the nearer suburban traffic did not pay, why should they put 
15 millions sterling into electrifying it’ He had had the 
biggest firms come to him, but they could not make out their 
case. Where was the advantage in carrying people if it did 
not pay’ They could not get at the actual facts as to the 
results after electrification, either from the States or any- 
where else. | 

Mr. A. C. Еплллз (General Manager, Metropolitan Railway) 
said that his line had been steam, but now was electric. They 
had in this way obtained experience, but they had had a bad 
time of it. That was due to electrifving a steam railway, which 
was quite a different thing from starting quite fresh; the con- 
ditions were not at all comparable. Coming first of all to the 
commercial question, they were less comparable stil. In their 
case they were running a steam railway, and fairly successfully, 
paying as much as 3 and 34 per cent. They had to electrify 
whether they liked it or not. The facts were that they had 
gone down írom that percentage to a half.per cent., but that 
was not due entirely to electrification. When they were run- 
ning their concern by steam they had the plant and everything 
yoing, and it earned the money. Then when they came to 
electrify, they had an entirely different plant, and they had to 
pay for it. When they came to put aside and realise the old 
plant they could get very little for it; it had to be practically 
scrapped. Capital had to be raised by preference stocks, and 
that largely accounted for the drop in interest on the ordinary 
stock. hen, after the arbitration, they had to adopt a systein 
they did not want to adopt. He (the speaker) agreed that the 
arbitrator took the only course he could take, having regard to 
the time at which the question was brought forward. The sub- 
ject of electric traction had moved on since then. They had 
to adopt the direct-current system with a pcsitive rail and also 
an insulated negative rail, and so were using the most expen- 
sive system of railway traction in existence. If they had been 
able to use either the three-phase or the single-phase system, 
their capital might have been perhaps a half less, and their 
maintenance expenses a third less. At least, so they were 
advised. But they had to have electric traction then and could 
not wait. The contractors paid the expenses of that inquiry, 
and they failed, he thought, because electrical traction other 
than the direct-current system was then only in the experimental 
stage. Mr. Bury had severely criticised electric traction. Mr. 
Bury's suburban traffic was not the suburban traftie of the 
Metropolitan or of the District or of the Tube Railways, and 
although Mr. Bury said that he could work very quickly at the 
terminals, yet he (the speaker) thought that, if he came to 
Baker Street, he would find there that they did it as quickly as 
any company could do it, and with no very marked difference 
between the time taken, even when using an electric locomotive. 
They found that where they could bring a train in and out in 
from 2 to 25 minutes, they could do it now in from 1 to 14 
minutes in a busy time, with the passengers getting out on one 
side and in on the other. Then there was the question of roll- 
ing stock. They had the corridor trains with the gates. There 
must be more control over each train when they were running 
electrically, if they were going to have an acceleration of 1:5 ft. 
‘per sec. per sec., which was about as much as the passengers could 
stand. The system had many advantages. but it also had its 
disadvantages. On the Tube railways they had gates at the 
‘end, but the Metropolitan found that on running into the 
country there was such a tremendous draught that they had to 
have a closed vestibule. Over here people did not like standing 
in gangways, and there were certain public departments which 
did not think it was proper. Then the company had to con- 
sider the complaints of people coming from 14 or 15 miles out, 
and so they thought that they might use some of the old stock, 
and accordingly converted their ordinary rolling stock of the 
type alwavs used in England, put motors on, and ran block 
trains. Those trains ran very well, and were much appreciated 
by the public. The travellers had suited themselves to the cir- 
cumstances, got in and out quicklv, and did not try to get into 
the train after it had started. The Metropolitan had been the 
victims of experiments, but they had got over that, thanks to 
the very excellent staff. Mr. Dawson had stated some running 
times taken by steam and by electricity, and he would like to 
tell them that on the Inner Circle Railway of 13 miles they 
had 27 stops, and they took 70 minutes to do it formerly; they 
could now do those 13 miles, with 27 stops of 20 seconds each, 
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in 50 minutes. That brought him to the fact that those trains 
started quicker, and that they would brake quicker, which 
meant a greater wearing on the tyres and on the rails. In 
England one did not see a broken rail; at any rate, they were 
very rare. Abroad the percentage was very much higher. That 
was due very largely to the composition of the steel in the 
rails. The engineers were afraid to make the steel of the rails 
too hard, but they were now making it harder. The Metro- 
politan had hardened the check rail, and thereby practically 
solved the problem of electric trains running over the permanent 
way. Then they found that they must go in for automatic 
signals. He would like to go even further, and say, ''Light 
the tunnels and run by sight." He would be willing to reduce 
the speed and the weight of the trains for that. He knew that. 
their rails had some nasty curves, but these curves could be 
provided for, and they must get a system of following more 
quickly. If they came next to the question that Mr. Bury 
asked as to the cost of running, either per train-mile or per 
ton-mile, comparing steam with electricity, he would say that 
the balance would be in favour of steam. He had got out some 
figures, and after taking out the weights of the steam trains, 
and taking the electric trains, putting them all evenly, he found 
there was a difference of something like a penny, but to get 
that he had to include a certain. number of steam trains and 
goods trains, and compare them with the all-steam trains up 
to December, 1904. If they eliminated the steam and goods 
trains at present run, there would only be abeut five-hundredths 
of a penny per train-mile in favour of steam as against elec- 
tricity. It was quite true they gave the passengers more by 
electricity than they used to get by steam, but they would never 
get those passengers to travel now if they went back to steam. 
Mr. Bury had said that they must look at this financially; 
but, of course, they must also look at the fact that electricity 
was improving every day. He wondered that, having started 
three-and-a-half years ago, what they started with was not 
now out of date. They had come to the conclusion that de- 
preciation was a very serious thing, and had put by a very 
considerable sum for it. It must also be remembered that 
when they had steam the ''tubes" had not been started, and 
the. other forms of competition were not in existence. It was 
hardly fair, therefore, to say that the old Metropolitan and 
the old District were not a success run electrically without 
considering the other facts that had brought them to their 
present position. The more one was in the position of а 
wholesale merchant of electricity, the more one was likely to 
be financially successful. The Metropolitan was now big 
enough to consider itself a wholesale merchant, and he be- 
lieved that they would be able to show better results. 

Mr. Dawson, in his reply, said that he believed that elec- 
tric traction was going to be one of the few solutions—if not. 
indeed, the only solution—of the overcrowding problem. They 
must look forward to people going, not four or five miles 
out, but 10 or 15 niiles away from their work. The solution 
of the rolling stock question was an easy one; it consisted 
simply in a slight alteration of the side-door type. It was 
well known in Europe—particularly in Germany, where those 
trains were used for suburban traffic. It consisted simply in 
cutting away a portion of the compartment and converting it 
into a sort of corridor train. Evervbody—railways and tram- 
ways and the travelling public—rejoiced to see that the Board 
of Trade had followed the recommendations of the Commis- 
sion, of which Lord Ribblesdale was such a shining light, and 
had appointed Sir Herbert Jekyll to consider the whole ques- 
tion from the broad point of view. Mr. Beaumont also 
touched upon the question of the accessibility of the stations. 
He (the speaker) did not think that that was so important as 
it appeared at first sight. If they were considering distances 
of only three or four miles, that would be very important, 
but for distances beyond that it did not matter so much. 
Trams were running at their highest rate of speed, and with 
the crowded state of the streets that would not increase, but 
railways would very materially increase their speed— would. 
in fact, nearly double it. If those trains were now travelling 
10 or 12 miles, there was not much to choose between them 
and the trams, but if they were going to be able to travel 
20 miles an hour, there would be a great advantage in their 
favour. Mr. Bury apparently did not suffer from traffic diffi- 
culties. He (the speaker) agreed that the electrification ques- 
tion was а financial one. If thev were not going to increase 
their receipts, but were going to increase their expenditure, 
then it would not, of course, be wise to electrify. Не thqught 
that Mr. Bury must have got the tenders of experts some vears 
ago, and electricity had travelled very far since then. 
Mr. Bury was numbered that evening among the doubters; 
perhaps ina few years time he might be numbered 
amongst the faithful. Mr. Bury seemed also to be in an 
exceptionally happy position, because he could run the same 
service of 10 or 15 miles at the same speed as by electricity. 
There were not many lines in that position. Mr. Ellis had 
confirmed his most sanguine expectations—namely, that, under 
the most difficult conditions in which he had been placed, he 
had been able to operate at practically the same cost as with 
steam. If the Brighton Co. were as successful as that, they 
would be perfectly satisfied. 
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ELECTRIC DRIVING AT THE MOTHERWELL IRON AND STEEL 
WORKS 


An Electrically Driven 500 h.p. Rolling Mill 


Y the courtesy of Mr. J. Frood, General Manager 
B. the Motherwell Iron & Steel Co., Ltd., we were 
recently permitted to inspect an important application 
of electric driving at these iron-works. Тһе works 
contain two steam-driven mills, and а new 15" ‘* mer- 


showing the smaller one in the foreground, is given in 
Fig. 4; and Fig. 5 is а drawing showing the regulator 
more in detail. 

The same piece of apparatus includes both the starter 
and the regulator. 


The upper part of the vessel con- 


chant `` mill has recently been added, in which electric 
driving 15 employed. The mill in question is utilised 
generally for rolling sections and strips, and is driven by 
a 500 h.p. motor. In addition to this, the hard rolls, 
live rolls, shears, straightening machine, and other 
appliances used in connection with the mill are elec- 
trically driven. 

Most interest, of course, attaches to the large mill 
which is worked on the slip regulation system by a 
500 h.p. three-phase motor. A general view of the 
mill is shown in Fig. 1. The motor is shown in Fig. 2. 
This motor, as already stated, is a three-phase motor 
rated at 500 h.p., and it runs at 145 to 150 revs. per 
minute. Between the motor and the mill is a 28-ton 
flywheel 19 ft. 6 in. in diameter. The frequeney is 25 
eveles per second, and there are 20 poles. By means of 
the slip regulator, to which reference will be made 
presently, the speed can be reduced momentarily to 
110 revs. per minute if necessary, to allow the flywheel 
to give up extra energy to the mill during the short 
periods of very heavy load. The motor has a bar-wound 
rotor, and current is supplied to the stator at 2,000 
volts. The weight of the rotor, together with its 
coupling, is 7 tons. Fig. 3 shows the coupling em- 
ployed to connect the rotor to the flywheel. A flexible 
packing js employed to relieve the machine, to some 
extent, from the shock which it will necessarily experi- 
ence as the work is put into the rolls. 

The slip regulator is based on the following svstem : 
—The windings of the rotor are connected to a liquid 
resistance, and this resistance is made to increase auto- 
matically as the load on the motor increases. The 
insertion of resistance in the rotor naturally causes it 
tolag behind the stator in phase, and, as the speed 
decreases, the flywheel supplies energy to the system, 
as already explained. А similar type of slip regulation 
Is used both for the large merchant mill and also for 
the smaller hard rolls, which are driven by a 125 h.p. 
mctor. A photographie view of the two regulators, 


GENERAL VIEW 


OF ROLLING MILL. 


tains a number of horizontal pipes, through which water 
is circulated to keep the liquid cool, and below these are 
large horizontal plates which can be lowered into the 
liquid to decrease the resistance between them and fixed 
electrodes at the bottom of the tank. As the liquid is 
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heated it rises and is cooled by the cold-water pipes, 
so that there is a continuous cireulation. The moving 
plates are actuated by a hand wheel, and are also 
independently attached to lever carried on a projecting 
spindle by asmall brake motor. The other end of this 
lever carries counter-balance weights. 

To start the mill motor, the plates are lowered by 
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means of the hand wheel after the main stator switch 
has been put on. After they have been lowered a 
certain distance, the lever engages with the lever at- 
tached to the brake motor. In the stator circuit of the 
rolling-mill motor there is a small three-phase series 
transtormer, the secondary circuits of which are con- 
nected to the stator winding of the brake moter; the 
rotor of the brake motor is an ordinary short-circuited 
rotor. As the current supplied to the rolling-mill motor 
increases, the potential across the primary of this series 
and the potential of the 
secondary rises. sufficiently high to start the brake 
moter, the speed o1 which will. of course, depend on 


transforiner also increases, 
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Fic. 3.—COUPLING BETWEEN MOTOR AND FLYWHEEL. 

the amount of extra load cn the main motor. As the 
brake motor turns, it lifts the plates which are in the 
liquid and thus increases the resistance of the roter 
carried in the main motor, and the speed of the main 
motor drops. When the Icad diminishes again, the 
brake motor no longer exerts sufficient torque to 
counter-balance the difference in weight between the 
moving plates and the counter-weights, and the former 
again fall, decreasing the resistance of the stator cir- 
cuit in the main motor, and allowing it tc speed up 
again, thus restoring to the flywheel the energy that it 
has given up to the mill during the heavy load period. 
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The mill has only been in operation for a short time, 
so that it is ditficult to give any figures as to the con- 
sumption ot eleetricity ; put, roughly speaking, 40 Board 
of Trade units are used per ton of iron rolled. 

(Current is supplied by the Clyde Valley Electrical 
Power Co.. Ltd. 11.000-volt overhead E.H.T. mains 
are taken frcm the company’s North Motherwell sub- 
station, and the current is transformed down to 2.00 
volts in a smail sub-station which: the Clyde Valley 
Company have erected close to the mill, and thence 
the mains go underground to the switeh-room in the 
basement beneath the slip regulaters, entering thrcugh 
duct seen in the ercss-seetion of Fig..6, which 

general arrangement of the plant. In the 
chamber just above this are the isolating links. and a 
narice w passage is left between these and the back of the 
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hivh-tension board, where the oil switches and ‘bus- 
bars are placed. The three isolating links are mani- 
pulated by one handle, and there is a main switch so 
arranged that the door of the chamber cannot be opened 
unless the switch is off. 

The oil switches at the back of the board are arranged 
with an overload release in the usual way, and there 
are го Independent circuit-breakers. The board to the 


Fic. 4.—Suie REGULATORS FOR THE 150 Ахр 500 н.р. ROLLING 
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left hand of the drawing are used for the large mill 
motor and the smaller motor on the hard rolls. The 
right-hand board supplies current at 400 volts three- 
phase for the other moters employed. It should be 
mentioned that the two slip regulators are shown more 
or less diagrammatically on this drawing, and that the 
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one used for the smaller rolls is cf a considerably 
smaller size than that used for the 500 h.p. motor. In 
the case of these smaller rolls, the motor is also con- 
nected directly to them, and the whcle system is exactly 
similar to that in use with the large merchant mill, 
but on asmaller scale. 

The live rolls on which the material travels аз it 
passes out of the mill are driven by a 20 h.p. 400-volt 
three-phase motor running at 750 revs. per minute, 
through a spur gearing with about 10 to 1 reduction. A 
connecting rod attached to the last wheel of the train 
drives the rollers themselves. The motor is beneath the 
floor, but is readily accessible for inspection and repairs 
by lifting a plate, Its speed is regulated as usual by re- 
sistance in the mctor circuit, and the arrangement 18 
such that some resistance is always left in circuit. 
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A vertical hot saw, shown in Fig. 7, is driven by a motor running at 720 revs. per minute. At the top is 
30 h.p. motor; its controller switches are on the gallery a flywheel, which is driven from the motor through 
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Fic. 6.—GENERAL ARRANGEMENT OF SWITCH 
GEAR. REGULATORS, &c., MOTHERWELL IPon 
AND STEEL WORKS. 


SCALE OF FEET 
15 


0 5 10 20 25 30 
Seen in the illustration. The main switches and ani- single reduction vear; ana а triple reduction rear, inde- 
meter are contained in a watertight case, and there is pendent of this, drives the shears. In addition to the 


starting switch and the resistance switch in the rotor 
circuits, there is a short-circuiting device on the motcr 
itself, as there пау be to some extent а variable resist- 
ance between the brushes and the slip-rings owing to 
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Fic. 8.—Moror-DRIVEN SHEARS. 


the jarring of the machine. The motor is not mounted 


Е 


ОСЕР р „| _ | on springs, as is done in some works to prevent it from 
ТЕЕ receiving mechanical shocks, but а raw hide pinion is 
used. 


Two other motors. rated at 30 li.p. and 20 h.p. respec- 


a controller on the front of the platform that puts tively, drive а reeling machine апа straightening 
resistance into the rotor circuit. machine. The latter is used fcr polishing bars and 


The shears shown in Fig. 8 are driven by a 20 h.p. taking the scale off them. Both these motors are fitted 
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with the same short-circuiting device as is used on the 
shears motor. 

All these motors are connected on separate circuits 
on the 400-volt board in the basement, and the fuses, 
switches, and ammeter near the machines are in each 
case enclosed in the waterproof iron case already referred 
to in connection with the hot saw. This case is again 
clearly seen in our illustration of the shears. 

The arrangements for driving the two mills, and also 
the other motors, have been installed by the Electrical 
Company. and their Glasgow representative kindly 
accompanied us to the works, supplied us with much 
of the data included in this article, and made arrange- 
ments for photographs to be taken for us. We have 
also to thank the Clyde Valley Electrical Power Com- 
pany for their assistance, 

This is pot the first introduction of the Mctherwell 
Tron and Steel Company to electrical driving, as many 
of the machines used in connection with the two steam- 
driven mills are electrically driven. These take current 
at 460-velt continuous-current from the Motherwell 
Burch Electricity Works network, 


THE COST OF ELECTRICAL POWER SUPPLY 


R. J. Е. C. SNELL'S Paper on this subject was discussed 
at Shetteld last week by the Leeds Local Section of the 


Institution of Electrical Engineers. The Paper and reports of: 


the discussions in London, Glasgow, and Dublin will be found 
in our issues of January 16th, 23rd, 30th, and February ZOth. 


Mr. Н. E. Yersury (Shettield Corporation Tramways Depart- 
ment) opened the discussion by remarking that some of the 
author's axioms and tables were open to criticism; he did not, 
however, mike any direct attack on them. He agreed that the 
cost of equipping large power stations could not be reduced to 
less than £12 or £13 per kilowatt installed. He was sorry to 
see that in Table VIII. the Shettield costs had been omitted 
from the comparison. Their charge for power was 0:64. per 
unit, and the works costs 0°36d. Viewing the Paper as a 
whole, he considered the arguments advanced for centralisation, 
and the contention that local generating stations should obtain 
extensions of supply from a power company or by co-operation 
among neighbouring towns, was more applicable to London than 
the provinces, where he was sure it would be impracticable. 

Mr. Witson HanmrNELL (Leeds) was of the opinion, as the 
result of considerable experience among manufacturers, that 
where existing factories are already supplied with efficient power 
plant, they could generate electrical energy for themselves more 
cheaply than it could be obtained from outside sources. At the 
same time owners would prefer to avail themselves of an outside 
power supply, even at an enhanced price, to sinking a large 
amount of capital in extra plant. They would be prepared to 
pay up to 14. per unit, although they might generate for them- 
selves at, say, 0°64. 

Mr. N. E. FEppEN (Engineer and Manager, Sheffield Corpora- 
tion. Electricity Supply Department) considered the author's 
tables fairly accurate, although they were not quite to his way 
of thinking. In many of the Shettield works the load factors 
are of the following order :-—200 h.p. load factor 18 per cent.. 
600 h.p. 14 per cent., 1,000 h.p. 7 per cent. These works could 
not put down their own plant with the necessarv spares and 
supply themselves at as low a rate as they could obtain current 
from the Corporation. The running load factor in the Shettield 
generating station is from 40 per cent. to 45 per cent.* Refer- 
ring to Table I., he pointed out that the price of town's gas is 
taken at 2r. per 1.000 cubic feet. but in Sheffield it can be 
obtained for half that amount, and yet his department are 
adding to their power demand at the rate of 200 to 200 kilowatts 
per week. The examples of suction and producer gas plants 
in the Paper must, he thought, have been very perfect pro- 
ducers, engines, and men. After taking into consideration the 
expenses incurred bv shutting down for cleaning and repairs, 
wages of attendants, explosions, &c.. many users of such plants 
in Shetheld had changed over to the Corporation supply. The 
speaker doubted if a power company could supply in Sheffield 
as cheaply as the Corporation, because their diversity factor 
would be very small for several years. The average price 
obtained by the Corporation for their full power load was 0:94. 
per unit. 

Mr. А. J. Crinse (Sheffield. Corporation Electricity Supply 
Department) criticised Mr. пек contention that the prices 
charged for power were not high enough to enable undertakings 


“ Thisisextremely high in vew ef the fict that the tramways are supplied from 
their own generating station. - Ег. E. E. 


to conduct their business on a sound commercial basis, and said 
that if higher prices were charged they would get no customers 
at all. 

Mr. J. W. BravcHaMP (Chief Assistant Engineer, Shettield 
Corporation Electricity Supply Department), referring to Table 
ПІ. and the column “ Units per Capita," asked if it was pos- 
sible to obtain the consumption of power per unit of turnover. 
In a jobbing engineering works with which he was acquainted 
the cost of power worked out at 5 per cent. on the turnover. 

Mr. H. Dickinson (Engineer-in-Chief, Leeds Corporation Elec- 
tricity Supply Department) said that generating plant in engi- 
neering works is often run very badly, and was allowed to pet 
into a very uneconomical condition. and he felt confident the 
figures quoted by the author in Toble 1. were not obtained in 
regular practice. He wished the author had laid greater stress 
on the convenience to manufacturers of being able to obtain 
their power from outside sources, instead of generating it them- 
selves. Works managers found it much inore advantageous to 
be able to devote the whole of their time to the production of 
work, than to have the additional worry entailed by the rə- 
sponsibility of a power plant. His experience showed they were 
warning to appreciate this fact, and he was confident they 
would continue to obtain their power from outside, even if 
called upon to pay a higher price than to-day. Reterring to 
Table VI., he did nct agree with the figures quoted for ccst 
of distribution. It was imperative to lay down cables larger 
than called for by present requirements; the capacity should 
not be less than double. It would, therefore, be many vears 
before the figure of £12 per kilowatt was obtained. The great 
ditliculty engineers had to face was the high capital cost of 
tne older stations. What originally cost £15 per kw. could 
now be obtained for £5. They must therefore endeavcour to 
reduce these charges to the present-day level. The diversity 
factor in Leeds, which he took as the ratio of the sum of the 
consumers’ maximum demands divided by the power load at 
the station was 24. | : 

Mr. E. J. Marsu (Shettield Corporation Tramways) considered 
the whole matter a question of a rational system of charging. 
There had been many systems devised, but all were more on 
less unsatisfactory. Everyone seemed to have a different way 
of calculating the diversity factor, which led to much confusion. 

Mr. Warpace (Shettield) advanced the opinion that the pre- 
sent attitude of the Board of Trade in the case of accidents 
and the imposition of heavy fines would be an inducement to 
power users to come on the mains. 

Мг. Е. W. Warprone (Shettield) laid stress on the question 
of capital cost, which he considered to be the decidiag feature. 
When inanufacturers found they can get reliable power without 
having to lay down large capital sums, they would readily 
become customers of a power supply company. The question 
of spare p'ant in large works was not such an important item 
as it was often thought to be. Low power costs could. he 
thought, only be obtained by the use of alternating current. 

Mr. SNELL once mere responded to the reveated request for 
the definition of Diversity Factor, and said.it was the sum 
of all the consumers maximum demands divided-by the maxi- 
mum demand at the generating station. Despite My. Yerbury's 
criticism, he must still adhere to the opinion that concentration 
would necessarily result in economy, and was the only practical 
way to secure reduction in costs. He was glad Mr. Hartnell 
confirmed his figures with regard, to the generating costs of 
local plants; at the same time there were several points to 
consider which were favourable to'pbtaining a supply trom 
outside sources, Space became valuable, and а manufacturer 
was sometimes glad of an opportunity to get more room by 
clearing out his own plant. Logal nuisances sometimes arcse 
which could be avoided in this manner. During brisk times 
he was glad to have the opportunity of supplementing his 
power without installing extra generating plant. When it 
became a question of permanently increasing the power. he 
found it advantageous to avail himself of an outside source. 
when such power was available, rather than to lock up capital 
in new plant. Replying to Mr. Fedden with reference to the 
critical load factor and size of plant beyond which it would 
not be commercially possible for an outside power company to 
supply, he said, no company could afford to supply a paper 
mill at a cost of 02d. ; it would not pay for the cost of the 
transmission system involved. He knew of two examples where 
the load factor in steel works is over 20 per cent. With a 
diversity factor of 1:8, and actual cost per unit of 0°65d.. it 
did not necessarily. follow that а consumer could be supplied at 
that figure. It was necessary to have a maximum demand 
indicator on a consumer's premises to get at the diversity factor. 
He did not find апу definite ratio between kilowatts installed 
апі kilowatts demanded. Mr. Dickinson had criticised the 
figure of £12 per kw. for transmission, which he considered 
{со small. Although the present price was about £30. vet it 
world be quite feasible to obtain the low figure named. Refer- 
ring to а suggestion made bv one speaker that electrical energy 
sheuld be generated at the pit and transmitted direct to London 
end other large centres instead of sending the coal by гап, he 
world sav that such а scheme had been seriously considered 
involving transmission at 30.000 volts, but it was fcund that 
the cost. would he prohibitive. 
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ACCUMULATOR LOCOMOTIVES FOR MINES 


THEN considering the replacement of steam haulage by an 
W alectrical system, two alternatives are available: either a 
stationary motor driving a rope haulage or electric locomotives 
may be employed. The former possesses appreciable advan- 
tages over a steam gear, in that the power costs are lower, 
owing to the fact that the generation of power for all purposes 
is centralised, and the transmission losses are reduced to a 
minimum. There is also a greater freedom in the choice of 
the locality of the gear, and the maintenance costs are lessened 


Fic. 1.—LocoMorivkE WITH: BATTERY їх Pacz. 


by the reduced wear and tear of the ropes and track owing 
to the steadier drive. These gears share with the steam-driven 
gear, however, two disadvantages. The first cf these is the 
presence on the track of moving ropes and guide rollers, and 
the second is inflexibility. They are not suitable for rapid 
extension as the workings progress, and their use is therefore 
confined to the main galleries, while the coal is usually hauled 
from the working face to the main track by ponies. On all 
scores it is advisable, if possible, to replace animal hauling by 
a quicker, more efficient, and less costly mechanical system. 
The only method available is to employ electric locomotives. In 
a fiery mine, these must be of the accumulator type, on account 
of the difficulty of rendering the collection of current from an 
overhead wire absolutely sparkless. Moreover, a system in- 
volving the use of accumulater locomotives is more flexible, as it 
may be extended or removed to a different part of the mine 
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Fic. 2.—Locomorive WITH BATIERY REMOVED. 


more easily than a line with a trolley or third rail for collecting 
the current. 

The chief point militating against the success of accumulator 
locomotives is. of course, the difficulty of obtaining a suitable 
battery, having a sufficiently large capacity combined with a 
comparatively small weight. In the system described below, 
which has been developed by the Felten & Guilleaume-Lahmeyer- 
werke Co., of Frankfort, this point is in а large measure dispcsed 
of by the ease with which the batteries are changed, and the 
«tranzements made for rapidly re-charging them. They аге, 
moreover, of a special type, having a large capacity in proportion 


to their weight. Charging benches, alongside of which the loco- 
motives may be run, are erected at suitable places. 

The locomotive frame is of angle iron, and is covered with 
iron sheets. It carries three or four rows of four rollers each, 
which revolve about axes parallel to the longitudinal axis of 
the locomotive. In addition, two small winch barrels, to which 
ropes or chains are fastened, are attached to the back and front 
of the framework. They are keyed to a common shaft, and are 
turned by means of a crank handle fixed at the back of the loco- 


Fic. 3.—Virw or LOCOMCTIVE SHOWING METHOD Or CHANGING 
BATTERIES. 


Li 


motive, The charging bench is the same héight above the rail 
level as the top of the locomotive frame; ànd is equipped with 
rollers end winches in a similar таппег: Тһе battery cases are 
fitted with two sets of hooks at either end (see Fig. 5), and are 
fastened to the locomotive by means of catch pins inserted in 
the end pieces of the framework, which also prevent any tendency 
of the battery to move backwards or forwards while travelling. 
To transfer an exhausted battery from a locomotive to the 
charging bench, the catch pins are removed, and the chains 
fastened to the charging bench winch barrels are attached to a 
pair of the hooks on the battery case. A few turns of the 
handle then rolls the battery on to the bench, and leaves the 
locomotive free to receive a fresh battery from an adjoining 
bench. All that remains to render the locomotive ready for 


Fic. 4.—MiwNiNG LOCOMOTIVE AT UNDERGROUND BATTERY 
CHARGING STATION. 


another journey is to insert a plug in a socket on the battery 
case. The whole process of exchanging an exhausted battery 
for a fully charged one occupies a тїлгїе at most; ard is easily 
accomplished by one man. 

The front of the locomotive is fitted with a seat for the 
driver, round which are grouped in ccnvenient pesitions the 
controller, measuring instruments, brake lever, &c. The motors 
are two in number, and are arranged for series-parzllel control. 
Their combined ratin* is 19 h.p. The total weicht of a locomo- 
tive is about 5) tons, 245 tons being accounted for by the battery, 
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which consists of 84 cells, type 11. J. 100. manufactured by the 
Accumulatorenfabrik A.-G., of Berlin. At the one-hour dis- 
charge rate the battery has a capacity of 74 ampere-hours, which 
suflices to haul a train of 50 loaded tubs, having a gross weight 
of about 27 tons, for a distance of two miles on a gradient cf 
1 in 250 at an average speed of 6) miles an hour, and to make 
the return jcurney with empty tubs. If desired, a battery de- 
signed for extremely rapid charging may be supplied, its capacity 
then falling to 60 ampere-hours on a one-hour discharge rating. 

A large number of these locomotives have been delivered by 
the Felten & Guilleaume-Lahmeverwerke, and are understood to 
have given satisfactory results. At the Zeche | Margarethe, 
solde, Westohalia, for example, they are new employed in 
pla^e of ponies, and have resulted in a saving of 50 per ceni. in 
the working costs. In other cases, the economy has been even 
vreater, on account of the conditions of hauling, and the costs 
of pony-tending. A further point in its favour is that the 
working costs of a haulage system with clectric locomotives may 
be computed with exactitude, as a contract can usually be 
made with the accumulator manufacturers to keep the batteries 
in good working order. 

It will be noticed that the locomotive shown in Fig. 2 is pro- 
vided with a current collector. This may be connected to the 
motor circuit in place of the battery by means cf a change-over 
switch, and current is then supplied to the motors from an 
overhead wire. The addition of the current collector is of 
value in some special cases, as, for example, when the coal is 
brought out from the mine through a drift, for in this case a 
large portion of the line is permanently in use, and as the 
tunnel is well ventilated from the surface, no danger is to be 
apprehended from slight sparking at the overhead wire. Cur- 
rent may thus be supplied to the motors from this source for 
part of the journey more economically than from the battery, 
and the latter will require re-charging less frequently than would 
ctherwise be the case. 


DOUBLE FILAMENT LAMP. PATENT ACTION 


R. JUSTICE SWINFEN EADY had before him last week 
N the case of True and the Variable Electric Lamp Syndicate, 
Ltd.. r. The Bryant Trading Syndicate. The action related to 
a double filament lamp, and it was alleged that the 
defendants had intringed two patents taken out by a Mr. Robert 
Quain, and assigned to the plaintiffs. 

The first of these, No. 15,689 of 1901, described a specially 
designed lamp-holder. This was a ring or tube, the upper end of 
which was fitted with transverse pins, which fitted into the 
bayonet points of the ordinary socket. "The lower end of the 
ring or tube was divided into a number of strips by vertical 
slits, the lower ends of which were opened out. А short distance 
above these lower ends there was formed a recess with a corre- 
sponding rim projecting outwards, and the cap of the lamp had 
a corresponding rib or ring projecting round it, and fitting into 
the spring recess in the ring when the lamp was pushed up into 
its place. Thus the lamp could be freely turned round its vertical 
axis on the spring recess, and as different contacts were thus 
put in circuit, either or both of the filaments were rendered in- 
candescent. Thus revolving the lamp a short distance changed 
its candle power. Although the patentee first described this 
specially designed holder as an intermediate fitting between the 
ordinary socket and the lamp, he also pointed out that the special 
holder might be formed upon a permanent socket, and as part of 
it. and without any intermediate fitting, and if the upper socket 
was so formed it would be adapted to receive his lamp with its 
projecting ring or rib. The third claim in the patent claimed 
this modified form of the apparatus as a portion of the patented 
invention. This form of the invention, the judge decided, was 
practically identical with the apparatus described in the patent of 
Edison and Hill, 22.527 of 1895. which was a clear anticipation, 
and the patent No. 15,689 was therefore invalid for want of 
novelty. | z 

The novelty in the second patent sued upon, No. 18,569 of 
1901. was to be found in the cap of the lamp. No special torm 
of holder was required. The lamp was adapted for the bayonet 
socket-holder. in common use. The device which enabled the 
filaments of different resiztance in the same lamp to be used 
separately or together, consisted of a wire parsing completely 
through a transverse opening in the upper part of the cap, its 
ends projecting sutticiently to engage in the slots of the bayonet 
socket. The opening on each side of the lamp through which 
the wire passed was elongated horizontally. and the wire was 
pointed in the centre of its length to a vertical point in the 
centre of the cap. The wire could thus move freely backwards 
спа forwards to the extent of the length of the slot in the cap, 
and either or both of the contact pieces connected. with the fila- 
ments could thus be put in circuit. 

Until this invention, the judge continued, there was not any 
variable lamp on the market, without a switch upon the lamp 
itself. which was capable of being used in the ordinary fittings 
in common use, and unless some intermediate or adjusting 
piece was also employed. He had arrived at the conclusion that 
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the invention was new, useful, and had not been anticipated, 
Hunter and Jacks’ patent 3.426 of 1894, he said, was quite 
different, and Edison and Matthews, 7.550 of 1894. which was 
also relied upon by the defendants, had nothing to do with 
the plaintiffs invention. It had also been contended that the 
plaintiff's claim was invalid, as the second claim was an im- 
dependent claim for the use of a screw nut upon the end of 
a wire athxed to the holder, to permit it to change its position, 
aud that the use of such a nut for such a purpose was one of 
the oldest devices. In the judge's opinion the patentee was 
merely describing a method of attixing the invention to the 
holder as an advantageous method of using it where special 
circumstances rendered it expedient in case of vibration, for 
Instance. 

The objection to the plaintiffs second patent failed, and he 
decided in favour of the validity of the patent. There would 
be an injunction restraining any further infringement of the 
plaintiffs’ second patent, and the plaintiffs would have the costs 
of the action, except so far as they were increased by the claim 
in resvect of the first patent. 


AN EXAMPLE OF INTERIOR ARC LIGHTING 


NE of the latest examples of interior are lighting is the 

extensive installation which has been recently carried ош 
at Messrs. Debenham & Freebody's large premises in Wizmue- 
street, London, W. Large floor space illumination had to he 
combined with artistic and hygienic treatment, and the open 
spaces and. considerable freedom from obstruction due to 
partitions and columns gave opportunity for the use of lare 
units of light spaced at wide intervals, thereby conducinz to a 
considerable economy in current consumption; while at the 
same time the requirements of even diftusion of light and in 
trinsic brilliancy at every point were met by the adeption of 
the indirect as opposed to the direct method of illumination. 
The type of lamp adopted was that of the Union Electr: 
Company's open inverted arc, and these were fitted with in- 
verted reflectors for the purpose of throwing the light up to 
the ceiling, where this was sufticiently near the correct hanging 
level of the iamp to afford a good, even illumination. The 
reflector used was a 194 in. diameter enamelled cone, whose 
interior surface of white threw the light up strongly to the 
ceiling. 

In cases where the ceiling was not sufliciently near the crater 
of the arc to give a sutliciently strong illumination, it was 
necessary to fit over-reflectors similar in shape to a Chinese 
umbrella, and constructed with a surface of vitrified white 
enamel, measuring 354 in. in diameter. These were placed 
approximately 12 in. above the arc, and a small under-retlector 
measuring 12 in. diameter, was placed immediately below the 
arc, so as to catch any rays which might fall at an angle greater 
than about 5 degrees to the horizontal. 

The ampere rating of the lamps varied with the illumination 
required in the different parts of the building. Care was taken 
to avoid an appearance of shadow on passing, from, say. 4 
department showing light goods (having in themselves a hizh 
co-efficient of reHection) to a department where darker gocds 
are displaved and more licht is absorbed. Speaking generally. 
the calculations were based cn a useful illumination of about 
three and a half candle-feet, but in some cases the figure reached 
the value of five candle-feet. The greater portion of the lamps 
for the interior lighting were of the 8-ampere type, arranged 
on the basis of one lamp per 450 to 600 sq. ft. of floor surface. 
Appreximately, 200 arc lamps were used in the building. 


Central Technical College Old Students’ Association. —The 
Annual General Meeting and Dinner of the Central Tehnical 
College Old Students’ Association was held on Saturday last, 
Prof. W. E. Dalby, President, in the chair. Prof. A. G. Ash- 
croft, Messrs. M. C. Booth, A. E. Childs, and H. Crompton 
were elected as additional Vice-Presidents, and Dr. R. J. Cald- 
well, Messrs. Е. C. Lea, Е. К. Stevens, E. В. Cree, and R. 
Whymper, were chosen to fill vacancies on the Committee. The 
toast of the Old Students’ Association was proposed by Pref. 
Raphael Meldola, and was responded to by Dr. Е. F. 
Armstrong, who is the Honorary Secretary апа Treasurer 
of the Association. Prof. Н. E. Armstrong proposed 
the Imperial College of Science and Technology; he 
alluded to the important research work that had been 
carried out by old students of his (chemical) depart 
ment, and expressed the hope that great attention would be 
given to the subject of fuel economy in the research work of 
the new college. Sir William White, K.C.B., and Prof. W. А. 
Tilden (Dean of Royal College of Science) replied. Sir William 
White said that the new college must be no mere enzincering 
school, but it must be devoted to the highest specialised tech- 
nical instruction, and Prof. Tilden put forward the claim of 
pure science for greater recognition. Prof. Dalby gave the 
health of visitors, and this was acknowledged by Mr. Е. G. 
Ogilvie апа Prof. J. Adams. There were over a hundred old 
students present. 
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THE “DICK” AUTOMATIC VOLTAGE REGULATOR 


I3 a previous issue (ELECTRICAL ENGINEERING, Vol. II., page 
929) we gave a full description of the electrical equipment ot 
the Vienna-Baden. single-phase railway, in which was included 
a short note referring to the construction and action of the 
"Dick" voltage regulator, which is in use in the power station 
of that railway at Leesdorf. We are now able to give some 
further details of the construction ot this regulator, which is 
manufactured by the Austrian Siemens-Schuckert Co. There 
are two tvpes manufactured, one for direct-current, and one for 
alternating current, but the principle is the same in both. "The 
diagram in Fig. 1 shows the connections for either type of 
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MAIN OR EXCITATION 
BUS BARS(D.C.) - 


Fr. 1.—DiaGram or Cox- Fic. 2.—REGvLATOR For Use 
NECTIONS FOR A REGU- ON ALTERNATING-CURRENT 
LATOR OF EITHER CIRCUITS. 

TYPE. 


regulator. Tbe machine /) is the main generator, or, in the 
case о! an alternating current system, the exciter. In the 
shunt field circuit of this machine is an adjusting resistance 7, 
ага a regulating resistance #. The latter is divided up into 
а nunibes of sections, connections being made from these tec- 
tions to metal rings in the lower portion of the regulator, as 
shown in the diagram. These metal rings are separated from 
оле another by rings of insulation and are piled up to form a 
cylinder, the lower end of which is closed, and which contains 
mercury. A plunger P floats in the cylinder, and by its move- 
ment alters the leve! of the mercury, thereby varying the 
number ot sections of the resistance R, which are chort-circuited. 
To th» plunger P is attached an iron core (', which is lifted up 
by the action of the solenoid S. This soleroid is connected 
acrcss the mains, the voltage of which is to be regulated, in 
series with an adiusting resistance W and a series resistance w. 

The action is as follows :—1f the voltage of the mains falls, 
the anpere-turns cf the solenoid 5 decrease; the plunger falls 
and causes the mercury to rise and short-circuit more sections 
of the resistance #; this causes an increase in the exciting 
current of the machine /), and a consequent rise in voltage. 
In the case of a high-pressure alternating-current system, the 


solenoid S and the resistances W and w are connected in series 
with the secondary of a transíorn.er, the primaiy winding of 
which is across the main high-pres:ure bus-bars. Fig. 2 shows 
the type of regulator for use on alternating-current circuits. 
That used for direct-current working differs only very slightly 
in external appearance. The solero:d, th» connections to the 
metal rings, and the adjusting resistance are visible, as well 
as the balance-weight at the top, by which the sensitiveness of 
the regulator can be varied. The adjustment, in the first 
place, is made by means of the kand-regulated resistances W 
and r. 

The regulator 1s supported on a bracket on the wall for the 
smaller sizes, and, of course, must always be placed upr:ght. 
The amount of mercury varies from about 8j oz. in the smallest 
size to about 6 lb. in the largest size. The mercury must be 
chemically pure in order that the ring-contacts shall remain 
clean, and care must be taken that dust does not enter into 
the cylinder. 

Where several alternators are working in parallel and are 
supplied by one exciter, only one regulator is needed. This 
is placed in the field circuit of the exciter, as is shown in 
Fig. l, and by this means the voltages of all the generators 
are regulated simultaneously. "This is the method in use at 
the power-station of the Vienna-Baden single-phase railway at 
Lee;do-f. The solenoid S, in series with an adjusting resis- 
tance and a ғегіеѕ resistance, is in this case in the secondary 
circuit of an cH transformer which transforms down from 
10.029 volts to 110 vclts. 

An alternative arrangement in the case of an alternating- 
current generating station is that in which each generator has 
its own exciter, which may be either shunt or comvound wound. 
Each exciter has a regulator of the continuous-current type in 
its field circuit, the solenoid of which consists of two windings. 
The inner windings are connected in parallel acioss the terminals 
of a small auxiliary continuous-current generator, driven by 
a synchioncus motor connected to the alternating-current mains. 
The outer windings are in series, and are in the main circuit 
of the auxiliary continuous-current generator. In this main 
circuit are also an adjustable resistance and the variable 
resistance X of a regulator of the alternating-current type, the 
solenoid of which is connected to the alternating-current mains, 
either direct or through a transformer, according as to whether 
the main voltage is low or high. "This arrangement works in 
the following manner :—The inner windings ot the continuous- 
current regulators tend to hold up the plungers, thus leaving 
all the sections of the resistances # in circuit. The outer 
windings act in an opposite direction, and terd to overcome 
the ampere-turns of the inner windings, thus letting down 
the plungers and short-circuiting come of the sections of the 
resistances Æ. Should the voltage of the system fall, the rcs:s- 
tance of the alternating-circuit regulator 15 short-circuited ; 
the current in the main circuit ot the auxiliary generator 
increases; the outer windings overpower the inner windings, 
and the field currents of the exciters are increased. 'Гһе 
regulators can be adapted to suit practically any arrangement 
for excitation. 


Agricultural Hal! Motor Exhibition.—We understand that the 
thirteenth of the series of annual automobile exhibitions orga- 
nised by Messrs. Cordingley and Co., at the Agricultural Hall, 
is to be held trom March Zlst to 28th. The display of heavy 
vehicles is to be a feature, and there will be a special *'inven- 
tors — cection. 


Institution of Electrical Engineers.— Ihe following is the result 
of the ballot for new members at the Institution on Thursday :— 
As Associate Members —\\. Clark, Н. Cooch, G. Е. Dewynter, 
i. H. Jenkins, C. O. Jolly, A. G. Lee, W. U. Lonnon, F. Pape, 
Н. 5. Thompson, A. Wallis. As Students:—S. M. Hills, E. 
^ogson, К. Н. Webb. 


Post Office Telegraphs and Telephones.-—* геги has been 
issued giving a statement of the gross amounts of income and 
expenditure for the Post Oftice telegraphs and telephones during 
the year ended March 3lst, 1907. The accounts for the tele- 
graphs and telephones are, unfortunately, not shown separately, 
but a committee hes under consideration modifications in the 
arrangement cf the accounts to render it possible to separate 
the working of the two branches in futvre statements. The 
amount of expenditure in respect of salaries, superannuations, 
and maintenance is given as £4,027,665, to which is added 
2118.642 for interest, capital experditure to the extent of 
£748,979, and £116,639 expended by other departments, making 
a total of  £5,011,925. The total receipts amounted to 
£4.569.227. so that the balance of expenditure over receipts 
wes £642,698, a lower deficit than has been shown since 1905. 
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REVIEWS OF BOOKS 


Electric Arc Lamps. By J. Zeidler and J. Lust- 


garten. 188 pp. 8} ins. by 5} ins. 103 illus- 
trations. (London: Harper & Bros.) 5s. 


Tuis book is an eminently practical study of modern 
are lamps, appealing mainly to lighting engineers as a 
handy unbiassed work of relerence, showing. the leading 
types of lamps available, their distinetive features and 
performances, and the practical conditions determin- 
ing their choice and arrangement. The descriptions are 
rig sorously confined to modern apparatus suitable for 
the systems of supply available in the United Kingdom ; 
we have not been able to find, for example, any "refer- 
ence to are lamps for use on constant-current series 
circuits. This rigorcus limitation adds to the value ot 
the book as an up-to-date guide to the practical man, 
and argues a. praiseworthy elf- abnegation on the part 
of the authors in the use of historical matter. Whilst 
the preface describes the book as an English edition of a 
German work written by one of the authors, it reads 
more like an original work, as deseriptions of. English 
apparatus predominate ; and it may be added that the 
style occasionally lapses into a species of colloquialisin 
that is rather distinctly British. An example of this 
is the repeated statement that the regulating mechanism 
of alternating-current lamps may be constructed ©“ with 
an induction motor principle." The first chapter gives 
a highly compressed statement of the main physical 
facts and properties of electric ares, including the rela- 
tions established by Mrs. Ayrton for the length, P.D., 
and current in continuous-current ares. Bremer's dis- 
covery is represented—not very happily—as being 
"that by impregnating carbon pencils with a metallic 
salt-like calcium or other rare metallic carth he was 
able to obtain a very luminous gas.” (The italics are 
ours.) It was rather the discovery that the fluorides 
of the earthy metals gave manageable slags or ashes 
that made it practicable to utilise the previously known 
qualities of their vapours in the are. 

The second and third chapters describe the “ Elec- 
trical Principles "" and ** Construction of are lamps, 
and are generally excellent in clarity and conciseness, 
covering a pumber of types of lamps in general use, 
and their adaptations to different supply conditions. 
The classification under '' Electrical Principles "" is 
determined by the elec ‘trical regulating arrangements 
under the headings ‘ Series,’ “ Shunt,’ and “ Dif- 
ferential”; but this classification cannot be followed 
when dealing with * * Construction," where the natural 
divisions are * Open Arc," *' Flame Are,” апа“ En- 
closed Are " lamps. This change, ecmbined with rather 
frequent. references backwards and forwards, and to 
figures on distant pages, produces a somewhat irritating 
effect when reading the book consecutively, but will 
probably detract little from its use for reference, 

The descriptions of actual lamps are generally ЧЕН 
and аге not too full of detail; and the instructions for 
testing and adjusting lamps and their accessory resist- 
ances, choking coils, &e., are practical and easy to 
follow. The descriptions and diagrams of cireuit con- 
nections. in Chapter V. will be found particularly useful. 
The important subject of the choice of carbons is in- 
adequately treated. It is one on which information 
from the user's point of view is badly wanted. 

Chapter IV., on the < * Applieation of the Electrie 
Are," commences with a study of the vielà and dis- 
tribution of the light given by are lamps of the various 
classes, profusely illustrated by diagrams; but the polar 
diagrams require the current and power consumption 
to make them complete and comparable. The com- 
parison of efficieney under various supply conditions is 
not complete, and the alternating are is particularly 
sinned against by the omission. The utilisation. of 


the qualities of different kinds and arrangements of 
arcs is illustrated by certain examples, in which the 
calculations take due account of the reflective power 
of the surroundings. This is a very useful chapter. 

The book is profusely but somewhat unequally illus- 
trated. The diagrams and detail illustrations cf parts 
are generally clear and good. The poorer blocks are 
mostly unimportant. Figures 56 and 58 have been 
exchanged, and therefore disagree with the text refer- 
ences, The two illustrations of interior lighting would 
have been more instructive if photographed by are light 
instead of daylight. We cannot say а good word tor 
the index, but the ‘ Contents " is an admirably full 
and well-arranged guide to the book; which is, on the 
whole, so good that a very early opportunity ought to 
be available for its improvement in the process oi revi- 
sion for a second edition. 


Lucien 


The New Physics and its Evolution. By 


Poincaré. (Authorised translation of  * La 
Physique Moderne, son evolution.) 844 pp. 
7l in. by 5 in. (London: Kegan Paul, Trench, 
Trübner & Co., Ltd.) ös. 


Tuts is one of the International Scientific Series, and 
is translated from the French. It represents an 
attempt to pass in review all the changes that have 
taken place in the views of physicists, and all the 
principal discoveries made in physics, and its prac- 
tical applications, during the past ten years. The 
pages of this small volume contain space far too small 
for the carrying through of such a feat adequately, 
even though the technical side of the subject is touched 
upon very slightly. But the principal dithculty in the 
accomplishment of the task the author has set himself 
lies in the fact that it is scarcely conceivable that a 
single brain can grasp all provinces of modern physics, 
and give expert opinions upon subjects ranging from, 
say, modern methods of accurate measurement to 
chemical thermodynamics and the relations of the 
ether and matter. Nevertheless, on looking through 
the book, one has to admit that the author proves him- 
self to be a sound scholar, possessed of exceptionally 

‘atholic taste and of a rare power of getting at the 
best route to the heart of many a labyrinthine subject. 
But though the author professes to set forth the funda- 
mental facts of each branch of physics before discussing 
the modern developments of that branch. we fear that 
the extremely condensed form of the preliminary pabu- 
lum will prove almost completely non-nutritive to the 
average reader. Indeed, we think that even ardent 
students of physics, when they come across portions 
of the book dealing with branches unfamiliar to them. 
тау find these portions of but small instructiveness. 
Further, if the reader be a physicist and also a speci- 
alist in some technical matter, and will read carefully 
the part of the book touching upon his own branch of 
work, he may easily find various evidences of slightly 
imperfect grasp of proportion. The author is at his 
best, on the other hand, in the art of taking a broad 
view of some large region of theoretical physics. For 
example, he is excellent in the first chapter, on the 
evolution of physies, where he convinces the reader 
that the torrent of modern discoveries is nof revolu- 
tionary, but only evolutionary, and that to-day we add 
to ordered knowledge at a greater rate than did our 
grandfathers, only because the number of seekers has 
increased in all countries, while their quality has not 
diminished. In such vein the author very happily 
and very eleverly diseusses many matters of wide and 
general interest to physicists, and thus makes the book 
well worth perusal by all to whom physies is important. 
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ELECTRICAL EQUIPMENT OF SHIPS 


PAPER dealing with the electrical equipment of ships 

Г\ жаз read on February 12th by Mr. W. D. Kirkpatrick, 

before the Liverpool Engineering Society. The author сот- 

menced his Paper by referring to the important objection which 
had been raised to the introduction of electrical machinery on 
board ship, that is, the effect upon the compasses. Various 
devices, he said, had been designed to overcome this difficulty, 
and about 1895 the ironclad dynamo was introduced for this 
purpose, and was largely used by the British Admiralty. The 
external magnetic field in this type of machine is reduced by 
about one half. The armouring also forms a valuable protec- 
tion against shot and shell if the machine is in an exposed 
position. It has, however, also the effect of increasing the 
total weight by about 60 per cent. for the same output, com- 
pared with an ordinary unenclosed dynamo. This has led to 
the general adoption of the 4 and 6 pole machine of the open 

typ, which combines a minimun: of external leakage with a 

maximum of accessibility to the brushholders, and is at the 

same time self-ventilating. 

With regard to the system of wiring on board ship, the usual 
insulated two-wire system is now used; but in the early days 
of electric lighting a single wire was ured throughout, the 
ironwork of the ship being treated as a ‘negative or return 
conductor. ‘The protection of the cables is to a large extent 
done by means of wood casing, a form of protection which is 
especially applicable to cabin and saloon fittings. When, how- 
ever, cables and wiring have to be carried through engine. and 
boiler rooms and cargo space, screwed conduit or galvanised 
iron tubing is used for this purpose. Cables armoured with 
galvanised wire have also been used with some success, but 
this has been found unsuitable for cargo space work, especially 
if cattle are carried, as the iron wire appears to perish rapidly. 
Cable tarred and braided over the armouring has proved itselt 
most durable under there conditions. In the British Navy only 
vuleanised rubber lead-covered cables are used, run on teak 
battens fixed to the bulkhead, and secured by brass clips. In 
some foreign navies, notably that of the Japanese. the cables 
and wires are attached directly to the bulkheads, without 
teak backing being used. This method, in the author’s opinion, 
is for some reasons preferable to the British practice, but he 
points out that it entails considerably more holes being drilled 
in the bulkheads, which is at all times objectionable, owing to 
the difficulty of making them efficiently water-tight afterwards. 
The standard voltages for ship work are much lower than those 
in use for shore purposes, and it is only within very recent years 
that 100 volts has been exceeded or indeed become general. 
These low pressures are becoming inconvenient owing to the 
large sectional area of cable required to convey the current for 
power purposes. 

In a modern steamer there are auxiliary engines distributed 
all through the ship, affording quite a parallel to a large 
engineering or shipbuilding works where machinery is widely 
scattered. In these cases it has been proved by the large 
adoption of the electric system of power distribution that this 
svstem is by far the most economical. The saving is largely 
due to decreased steam consumption resulting from the use of 
one well arranged and closely governed engine situated in close 
proximity to the boilers, instead of a large number of engines 
at various distances from the boilers, using enormous quantities 
of steam per i.h.p. The main causes of loss with steam-driven 
auxiliaries may be taken as:—(1) Condensation. (2) The use 
of too great a range of temperature in the cylinders. (3) Leak- 
age past valves and pistons due to wear. In order to emphasise 
the uneconomical use of steam under the second condition, the 
author considers the case of winches, which must necessarily 
exert a powerful effort throughout the stroke. When steam 
at a boiler pressure of, say, 250 lb. is used with cut-off at 
three-quarter stroke, the waste in not using the steam expan- 
sively is very great. The advantages of cables over steam pipes 
are obvious. 

The modern traction type of electric motor with a few 
modifications would answer all the requirements laid down as 
essential for ships' use, because the conditions under which it 
actuallv works on land are as bad as, if not worse, than those 
which would have to be contended with at sea. 

The main factor is, after all, the question of cost, and in 
this connection the case cited of a steamer built for a Glasgow 
firm in 1906 ts of interest. She is a boat 350 ft. in length, by 
48 ft. beam, and 27 ft. depth, and carries 6,000 tons dead- 
weight. Her main engines are capable of indicating 1.600 h.p., 
and she has a sea speed of 10°5 knots. When at sea the full 
load for auxiliary work may be taken as follows :—-Air pump, 
9 h.p.; circulator, 9 h.p.; feed pumps, 20 h.p.; bilge pumps, 
5 h.p.; forced draught fans, 6 h.p.; and lighting dynamo, 


20 h.p. This totals up to 67 h.p. The ship is also fitted with 
eight winches, of which six only would be working at full 
load at once. Each is capable of developing 12 h.p. The full 
load in port would theretore be as follows :-—-Six winches, 
72 h.p.; feed pump, 10 h.p.; and lighting dynamo, 12 h.p. ; or 
94 h.p. in all. To deal with this load it was proposed to 
install three direct-coupled generating sets, each capable of 
developing 52 kw. at 100 volts. The cost of the three generating 
sets, switchboard, and wiring was estimated at £1.870; the 
cost of the eight winches, including control gear. £848; and 
the rest of the auxiliary plant, £810. Total, £3.528. The 
estimated cost of the corresponding steam plant, including a 
dynamo for lighting, was £2.690. Thus the electrical installa- 
tion cost £838 more than the steam. The saving in fuel, 
however, is considerable. 

In general, the average steam consumption of the best steain- 
driven auxiliaries has been shown to be in the neighbourhood 
of 70 lb. per i.h.p. hour, whilst that of electrical generating 
sets of the size under consideration is often specified not to 
exceed 26 to 27 Ib. per ih.p. hour. Taking the b.h.p. : 1.h.p. 
of the latter engine at 93 per cent., the dynamo at 86 per cent., 
the cables at 95 per cent., and the motors at 78 per cent.. an 
overall etlicieney of the electrical installation of 59 per cent. is 
obtained. This shows that the steam used per b.h.p. on the 
motor shaft is 44 lb. per hour, representing a reduction of 
45 per cent. on the steam consumption of the best steam-driven 
auxiliaries. In this calculation, however, the assumed i.h.p. 
of the steam-driven plant is compared with the b.h.p. of motor- 
driven auxiliaries. The average mechanical ethciency of steam 
engines, as generally used for this work, may be taken as 70 per 
cent.; therefore 70 lb. of steam per 1.h.p. represents 100 Ib. per 
b.h.p.. and the saving of coal due to electric driving is 56 per 
cent. instead of 25 per cent. On this basis it would be reason- 
able to expect in the case under consideration a daily saving of 
1.800 Ib. of coal, or about 240 tons per annum on a working year 
cf 300 days. This coal could not be put on board at much under 
15s. per ton, which represents a saving of £180 per annum. 

The author then described the electric plant. on the new 
Cunarders Lusitania and Mauretania. Four electric motors аге 
employed for opening and closing the main exhaust sluice valves, 
another four for turning the main shafts, whilst six more 
operate the turbine cover lifting gear. There are also two 
electric bilge pumps. and three sets of electrically-driven refri- 
gerating machines are fitted forward. ‘These steamers have a 
generating station composed of four sets of Parsons turbo-gene- 
rators, each capable of supplying 375 kilowatts or 4,000 amperes 
at 110 volts. There are altogether about 160 motors on board, 
varying from the 59 h.p. ones, which drive the forced draught 
fans, to 4 h.p. motors, for boot and knife cleaning machines, 
potato peelers, &c. The passenger lifts, and hoists for the 
mails, baggage, and galley stores are all electrically driven, as 
are also the four iib cranes aft. There are some 6.000 lamps 
of 16 c.p. distributed throughout the ship, of which over 700 
are in the engine and boiler rooms. It is interesting to note 
that nearly 100 tons of copper cable were required to distribute 
the power about the ship. The Admiralty requirement that the 
main cables should be placed as far as practicable below the 
water line, necessitated their passage to the forward parts of 
the ship to be through the boiler rooms, and in order to with- 
stand the heat they had to be specially prepared with a heat- 
resisting compound, and afterwards covered with two thick- 
nesses of asbestos braid. In the boiler spaces they are run along 
the bunker side on porcelain insulators, and are cased in with 
sheet iron for protection. 

One objection to the use of electrically-driven winches, cap- 
stans, &c., is that special men are required to work the con- 
trollers, as à man accustomed to work with steam would not be 
able to operate them properly. The gear, however, can be 
adapted to suit the man who has to work it, and in this con- 
nection it is interesting to note one of the latest British Admiralty 
specifications for control gear, which reads as follows :— 

“АП control gear is to be designed and constructed so that 
it shall be unaffected by heavy continuous vibration, such as 
may proceed from ша шегу in motion, or sudden, violent 
shocks as produced by gun-fire. All hand wheels, handles. and 
levers used in operat'ng the gear are to be of ample size and 
great strength. and constructed so as to give a good non-slipping 
grip. They should be of the size and shape usual with steam 
and hydraulic gear, even though this should be wholly dis- 
proportionate to the work they have to do, as they will be 
used bv men accustomed to mechanical gear. and inevitably 
handled with the usual amount of force. The movement of 
all levers must be limited by extra strong mechanical stops, 
and their connection to the gear itself must be such, that the 
operation of the gear is entirely independent of the force used. 
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All levers to have a motion arranged to move in a manner 
harmonious with the motion to be produced. All hand wheels 
are to be arranged so that motion in a counter-clockwise direc- 
tion completes the circuit, increases the speed or otherwise 
compares with the effect of opening a steam or hydraulic 
valve." 


The author then referred to a new type of starting switch, 
the multiple lever switch. "This consists of a number of switches, 
instead of a single contact-arm and a row of contact-segments. 
These are arranged so that each time a hand lever is moved 
forward and backward, a switch 1s closed, and the resistance in 
the armature circuit of the motor is gradually cut out. In 
this device each single switch 18 arranged to be held in position 
electrically until the last one is closed and the handle released, 
when all the switches open except the last. 


CORRESPONDENCE 


ELECTRIC WIRING FOR PLUMBERS. 
To the Editor of ELECTRICAL ENGINEERING. 


SIR,—A few weeks аро 1 renewed an appeal which I made а 
good many years ago, in the columns ot one of your contem- 
poraries, on behalf of the suppression of anonymity, on the 
ground that where reviewers, writing anonymously, make 
definite statements of fact, it is against the interests of the 
profession generally, that owing to the anonymity the statements 
cannot be tested. I now beg to make a similar appeal to vou, 
on the stronger, I trust in your opinion, the far stronger ground, 
of the dignity of literature, and of the good name of the 
journal you have so recently established. and for which vou 
claim our suffrages. 1 need hardly explain that my appeal is 
caused by the very small review of my book on ''Wiring for 
Plumbers, &c.," which appears in your current issue. I venture 
to say that the statement made in the review is such as should 
never be made in a journab having а good name to maintain. 
It is such a statement as might have been made by a giggling 
boarding-school miss of the early Victorian era. The modern 
athletic gir] would scorn it. I submit that both the dignity of 
literature, and the position of your own journal, as a serious 
representative of what is now an important industry, are dis- 
tinctly compromised by the insertion of such childish matter 
under the name of a review. 

The ridiculous nature of the so-called review is perhaps some- 
what accentuated by the fact that, if vour reviewer is able to 
earn a living more or less directly owing to the establishment 
of an electrical industry, he owes it very largely to the work that 
was done by myself and others, who were in the fighting line 
when probably he was in his cradle, possibly before he was born. 

I trust that I am not mistaken, even in this very effeminate 
reviewer, when I say that he would hardly have written such 
stuff over his own signature. 

Yours very truly, 


бүрхкү Е. WALKER. 
Bath. February 21st, 1908. 


[The review to which Mr. Walker takes exception was on his 
book, ''Electric Wiring and Fitting for Plumbers and Gas- 
fitters,” and was as follows :—“ In the unlikely event of our 
employing a plumber or gasfitter for electric wiring and fitting, 
we should give the preference to one who had not read Mr. 
Walkers book." In reply to his letter we need only quote a 
few passages from the book :— 

“In many towns also, an apparatus is fixed in the neighbour- 
hood of the meter, known as a demand indicator. an arrange- 
ment for discriminating between the current taken during certain 
hours when everybody wants it, and that taken during the 
remainder of the 24 hours when scarcely anybody wants it, the 
charge for the former being very much higher than for the 
latter.” 

““The terms 3-watt, 5)-watt. 4-watt lamps, &c.. refer to what 
is called the efficiency of the lamp, the amount of light given 
for a given expenditure of current and pressure."' 

“The watt 1s the electrical unit corresponding to the foot 
pound in mechanics.” 

“Two kilowatts expended in half an hour equal one kilowatt 
hcur. and 2C kilowatts expended in 20 hours equal 20 kilowatt 
hours.” 

“То the authors mind this arrangement [looping in] is only 
allowable in very special cases. such as where there are several 
lamps in the window of a tradesman’s shop, or several lamps 
close together. pendant from a ceiling. as in a drawing office, or 
in an ottice with a number of desks. He very much prefers that 
each lamp should have its own pair of wires from the last 
distribution board.” 

“Thus each lamp should be protected by its own fuse; each 
branch circuit. as explained. is also protected by its own fuse, 
and so on. the fuses being larger in proportion as the currents 
thev have to deal with increase.” 

“The connection made between the tube and one conductor 
will do no harm. so long as no second connection is made 
between the tube and the other conductor.” 


* Another simple test that plumbers can carry out if they 
have access to the current for which the wiring is to be done, 
but which requires care, is to take a piece of tube, say 2 ft. in 
length, being careful that the enamel is perfect on it everywhere, 
and make a circuit, as for an electric light service, from the 
supply wires to the tube, including a switch and an ampere 
meter. [This figure shows the length of conduit connected 
through fuses and an ammeter across the supply cables.] Соп- 
nection may be made to the tube by binding a clean, thin, naked 
copper wire at each end of the tube, outside of the enamel, but 
so as not to injure the enamel. . . . In place of using binding 
wires in the manner described, metallic plugs may be pushed 
into the ends of the tube." 

We leave our readers to judge whether the book merited a 
longer or more favourable notice.—Ep. E. E.] 


Electric Clocks.—Mr. Н. Н. Cunynghame, C.B., delivered 
the sixth and last of a series of Cantor Lectures upon ‘ће 
Theory and Practice of Clock-making," at the Royal Society of 
Arts оп Monday, and devoted himself to electric clocks, which 
he regarded as the clocks of the future. .'1he main advantages 
of electric clocks were that the wheel train was done away with 
altogether, and they were much cheaper and simpler. Тһе 
great obstacle was to get a constant battery, one that would 
continue in good working order for four or five years. This 
would be quite possible once the difficulty of the contacts was 
got over, as he had every belief it would at no very distant 
time. Electric clocks could be divided into several groups. 
The earliest form was to have an electromagnet which attracted 
a mass of iron placed at the end of the pendulum rod. The 
drawback to this system was that in making and breaking 
contact the spark n occurred tended to oxidise the metal 
and create an imperfect contact. In connection with this primi- 
tive form of clock, instead of having a battery, the inventors 
sometimes buried zinc and copper in the garden. The objection 
toit was that the accuracy depended upon the constancy ot the 
battery. One of the first attempts to obviate this ditticulty 
was made by Hipps, although, he believed, the principle was 
invented by the French experimenter, Foucault. This system, 
known as the Hipps' butterfly escapement, consisted of a pendu- 
lum having an armature at its end moving over contact springs; 
to the pendulum is attached a flipper which, when the swing 
of the pendulum becomes too slow, causes the pendulum to 
make contact with the springs and thus to receive an electrical 
impulse, which sets the pendulum moving again. This system 
did away with the difficulty of the want of constancy in the 
battery to a great extent, because the number of impulses were 
largely reduced. On the whole, it had done its work very 
well, and one clock driven in this manner was still working 
satisfactorily in the Swiss Government Observatory at Neu- 
chatel. The reason advanced for this working better than any 
others ‘Hipps’ clock made, was that very great care had been 
taken to make the electromagnet of the finest iron. In other 
places this type of clock had not worked so well. Ап in- 
genious clock had been invented by Féry, which the lecturer 
could not describe on account of patent questions. But it 
worked with a polarised bob, and the inventor believed he had 
obtained a really constant battery. Another class of clock was 
that known as train remontoir, or self-winding clocks. the 
general principle of which was that a falling weight operated 
a tumbler switch which closed an electric circuit, and put into 
motion a motor which wound the clock up, the circuit being 
broken when the weight made another contact at the end of 
the wind. There were many svstems of this’ nature, including 
those of Allen, Webber, and Hope Jones. Next there was the 
' Magneta " system, which was based upon the principle adopted 
by Wheatstone in his early telegraphic experiments, in which 
he dispensed with the use of a batterv and contacts. Against 
this advantage was the disadvantage that the clocks had to be 
wound up every day, although, of course, this could be accom- 
nlished electrically if necessary. A new system was the 
Cunynghame— Hope Jones electro gravity detached escapement. in 
which a flipper on the pendulum catching in a small arm frees 


Jt and allows it to drop upon a finely jewelled roller fixed to 


the pendulum, and this gives the latter an impulse forward. 
The arm is only weighted with 14 grammes, but the armature 
fles forward on to the arm in such a violent wav that an 
excellent contact is secured. Mr. Cunynghame stated that he 
had had this arrangement under test, and had never known 
the electrical part to fail. Coming to electric svnchronisation, 
the lecturer regarded as the most simple arrangement that 
adopted by the Standard Time Co., in which an electro- 
magnetic plunger drops into a cam on the minute hand and 
thus corrects it if either slow or fast. Cornu's method was verv 
similar. Another plan, invented by Rudd, involved the use 
of two pendulums, one for time measuring and the other the 
working pendulum. If the working pendulum is working in- 
accuratelv it is corrected each hour bv the time pendulum. 
In conclusion, the lecturer had a few words to say upon the 
unsatisfactorv nature of batteries, which, he said. was mainlv 
due to the impurities in the zinc setting up local action. and 
the formation of zinc crystals on the carbon side. His own 
opinion was that the best form of battery would be a large 
size gravity Daniell. He advocated fhe use of large batteries 
with not too strong chemicals. - 
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DIRECT-CURRENT TURBO-GENERATORS 


HE Paper read by Mr. W. Hoult betore the Manchester 

Local Section of the Institution of Electrical Engineers, 
on Tuesday, February 18th, dealt chiefly with the commutation 
and other commutator difficulties in the design and construction 
ot large direct-current turbo-generators. ‘The author referred 
to the pioneer work of Messrs. Parsons, and then went on to 
point out that owing to the high peripheral speed of the 
armature and commutator, great difficulties have arisen in the 
mechanical апа electrical. design, requiring much experimental 
work and careful attention to each detail. Until the last few 
years the position. of the brushes had to be adjusted for 
variations of load. Messrs. Parsons have an automatic brush 
control which is actuated by the initial pressure of steam in 
the turbine. This control gear is working very successfully 
on many sets, even on traction loads. [t has, however, a 
tendency to lag, and other disadvantages, and is not now 
fitted. as special windings are used to obtain a fixed brush 
position with varying loads. 

The methods mostly used may be put under three headings :— 
(1) By compensating windings; (2) by commutation poles; (3) by 
a combination of compensation windings and commutation 
poles. In the first method windings which are in series with 
the armature are placed in slots in the pole-shoes, so that at 
all loads their ampere-turns are equal but of opposite direction 
to the armature ampere-turns, thus balancing all armature 
reaction. Sparking due to distortion is thus prevented, but 
that due to the current reversal in the short-circuited coil is 
left, to overcome which either the brushes are given а lead 
or the machine is over-compensated. This method, which in 
principle was first suggested by Fischer-Hinnen, was patented 
in 1893 by Prof. Н. J. Ryan, but was allowed to lapse for 
the reason that manufacturers, being able to build machines 
to give every satisfaction with natural commutation, would not 
take it up. A patent for a similar winding was taken out in 
1803 hy Messrs. Parsons and Stoney. In the second method 
auxilary poles placed midway between the main shunt poles 
are used, throuch the winding of which the main current or a 
portion of the main current passes. The object is to give a 
magnetic field so as to produce in the coil undergoing short 
circuit by the brush ап E. M.F. acting in opposition to its 
reactance voltage, and of such a value as first to reduce to 
zero the current present in the coil, and then, while stil] in 
opposition to its reactance voltage, to induce a current in the 
opposite direction, which ав the coil leaves the position of 
short circuit shall have become equal in strength to the current 


Fic. 1.—Curves or Frvx DISIRIBUTION FOR АХ INTERPOLE 
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of which it then becomes a part. In the third method both 
compensating windings and commutation poles are used, the 
former preventing distortion of the main field, and the latter 
providing a reversing field to overcome the I. M.F. in the coil 
undergoing short circuit bv the brush. 

in Fig. 1 curves are drawn showing the flux distribution 


due to the various windings. Curve A shows the flux distribu- 
tion of the main shunt field and the commutation field separately 
excited with normal full-load current. Curve B shows the flux 
distribution due to the current in the armature. Curve C 
shows the resultant flux distribution of curves A and B. 
Curve D shows the flux distribution due to the compensating 
windinz, which for the purposes of making the diagram clearer 
has been assumed to exactly neutralise that due to armature 
reaction. Curve B being neutralised by curve D, the resultant 
field is that shown by curve А, except that the commutation 
pole flux is much smaller, as in this case anipere-turns are not 
required on the commutation pole for the armature ampere- 
turns. 

Figs. 2, 5, and 4 are flux distribution curves of a 700-kw.. 
600-volt generator running at 1,500 revs. per minute, and fitted 
with commutation poles. The curves were taken by a Duddell 
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high frequency oscillograph, which was connected to an arma- 
ture coil by brushes pressing on two of the steel binding rings 
on the commutator which in turn were connected to two 
adiacent commutator segments. Fig. 2 shows the shunt field 
excitation only. Fig. 3 shows the shunt field excitation with 
the commutation coils separately excited with 300 amperes. 
Fig. 4 shows the flux distribution with the machine at full 
load. the current through the commutation coils being 950 
amperes. They show plainly the effect of the armature reaction 
on both the main field flux and the commutation flux. It will 
he noticed that the commutation flux does not distort the 
main field at no load. 

Fig. 5 shows the field-magnet system of a Siemens 750-kw. 
420 to 550-volt direct-current turbo-generator, the photo being 
taken during the connecting up of the compensating windings. 
Fig. 6 1s a diagram showing the general scheme of connections 
for a generator with compensating windings and commutation 
poles. The main drawback of machines fitted with commuta- 
tion poles alone is that the main field is distorted by the 
armature reaction, so that the maximum voltage per segment is 
considerably increased on approaching full load, thus giving a 
greater tendency for ‘‘flashing over’’ with dust on the com- 
mutator. Machines fitted with commutation poles alone can 
be built about 10 per cent. to 15 per cent. cheaper than those 
fitted with compensating windings, and for machines in which 
the maximum voltage per segment can be kept below about 30, 
and in some cases below 45, they are perfectly satisfactory. It 
is necessary that the iron of the commutation pole should be 
worked on the straight part of the magnetisation curve, and 
consequently at a very low density, in order that the reversing 
field may increase in the same proportion as the armature 
current. The correct reversing field can be obtained by adjust- 
ing the air-gap of the commutation pole or by means of a 
diverting resistance in parallel with the commutation pole 
windings. The former method is that now mostly in use, 
especially with machines fitted with compensating windings. 
The air-zap in this case should be designed so large that the 
correct. commutation field can positively not be obtained. When 
the machine is on test the poles. or preferably the pole-shoes, 
can be slacked ba^k and iron plates inserted until sparkless 
commutation and minimum heating of the commutator is 
obtained. It is quite possible to have perfect commutation 
and still have considerable heating due to currents in the short- 
circuited coil. 

With large machines fitted with commutation poles only, the 
correct reversing field is often obtained by means of an adjust- 
able diverter. 1f new brushes are put on the machine of a 
quality different from those with which the diverter was set, 
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it is quite possible that to regain sparklers commutation the 
resistance will require to be altered, which can readily be done 
if the diverter is adjustable. If an ordinary non-inductive 
resistance is used as a d'verter in parallel with commutation 
coils, the latter, owing to their being highly inductive, will 
take less than the normal amount of current on а sudden 
increase in the load, thus causing momentarily very Баа 
conditions for commutation, which, if the variation is large 
as on a "short," would cause the machine to flash over on 
the commutator. To overcome this the diverter winding should 
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be placed round an iron core with an adjustable air-gap, the 
air-gap being altered to suit the number of turns through which 
the current is flowing so that the time constant of the diverter 
circuit equals that of the commutation system. The diverter 
сап also be arranged ғо that a larger current than the normal 
will flow momentarily through the commutation coils so as 
to hurry up the magnetisation of the commutation poles. 

lf, instead of having the brushes in the neutral position, they 
are moved backward, a compounding effect is produced. In 
Fig. 1 curve Z, shows the flux distribution due to the current 
in the armature when the brush is moved backward from its 
neutral position, so that the armature current has now a 
compounding effect, the amount (/) being the difference between 
the ordinates of curves # and 7,, which is shown in curve Æ. 
The field under the main pole is then increased from F to F4 f. 
The smaller the air-gap the greater will be the compounding 
effect obtained. In the same way, by assuming the brush 
position to be moved forward, it can be seen that an under- 
compounding effect is produced. If the generator is to work 
on a circuit by itself a compounding effect is ап advantage, 
but if, as is most usual, it has to work in parallel with other 
machines, it would take the peaks on a fluctuating load. 
Difficulties have also been experienced with compensated 
machines working in parallel on traction loads, and Messrs. 
Parsons brought out a patent in 1900 ‘to improve the stability ’”’ 
by bringing the equalising connection to tappings on the com- 
pensated winding instead of the junction of the compensating 
winding and the compound winding. 

Up to about the last two years all direct-current turbo- 
generators have been fitted with either metal or a combination 
of metal and carbon brushes. It has, in fact, often been stated 
that it was a practical impossibility tor high-speed generators 
to run with carbon brushes alone, but it is now becoming 
generally recognised that they will supersede the metal brushes 
in the same way as they have done on slow-speed machines. 


The prejudice created against carbon brushes has been caused 
to a large extent through their being used on commutators 
that were not suitable. It 1s essential for their successful 
operation that the brushes be kept cool, and consequently the 


commutator should be specially ventilated and be of a 
thoroughly sound mechanical construction. The author has 
made many experiments with carbon, metal, and graphite 


brushes, and although the latter type of brush is very satisfac- 
tory on slow-speed machines, he considers that they are as 
yet hardly mechanically strong enough for the high speeds of 
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FIELD SYSTEM OF SIEMENS 750.kw. TURBO-GENERATOR. 


turbo-generators. This type of brush is usually made by com- 
pressing the graphite in moulds, thus forming a series of layers 
which easily break away at the leaving edge. In the author's 
opinion, the only graphite brush of that type capable of being 
used on a high-speed machine is one in which the layers are 
in the direction of the running of the commutator, and con- 
sequently having the cross resistance in an axial direction 
instead of tangential. The brushes then do not break away 
so easily, the commutating qualities are about as good, and 
advantage of the low friction coefticient is still obtained. Other 
graphite brushes that were tried, although of a soft nature, 
ground fine particles of copper from off the commutator that 
were quite perceptible to the eye. 

Endrueit brushes with carbon brushes slightly in advance 
of them are used to a considerable extent on turbo-generators. 
These brushes are made by wrapping layers of copper foil 
and paper together, the whole being then baked so as to form 
the paper into carbon. 

The Boudreaux brush, which is made of a special metal, has 
very good commutating qualities, but even with a very light 
pressure it tends to cut the commutator. 

Parsons use a brush made of brass wire which usually works 
on a corrugated commutator. The corrugations increase the 
area for radiation and decrease the current density аё the 
surface of the brush. Some of their machines are fitted with 
all the positive brushes in one cell and all the negative in the 
other. 

The author then described the Siemens type of commutator 
(see ELECTRICAL ENGINEERING, Vol. II., page 882) for large 
high-speed machines fitted with carbon brushes, and which is 
constructed as follows :—The commutator bars are provided 
with tunnels along their entire length, through which the air 
is drawn axially from each end by the action of a radial fan 
placed between the two commutator units. The blades of this 
fen also form the electrical connection between the two com- 
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mutators. The inner unit is cooled by air which passes through 
channels in the spider clore to the shaft. The sides of the 
shrink rings are protected by specially treated wood plates, 
which are held in position by a wedge-shaped metal ring, 
thus ensuring that no connection can be made from the com- 
mutator to the shrink rings by dust on the commutator or by 
tlashes from the brushes. 

Fig. 7 ıs a photograph of an armature of a Westinghouse 
machine having an output of 250 kw. at 3,000 revs. per minute 
at a pressure of 500 volts. The armature is provided with a 
radial type commutator, on which it is claimed that carbon 
brushes can be used at a speed of 3,000 revs. per minute 
without trouble from chattering, that there are no exposed 
shrink rings to increase liability to flash over, and that the 
commutator is kept very cool owing to the large radiating 
surface. (See also ELECTRICAL ENGINEERING, Vol. 11., p. 883). 

The great advantage of carbon brushes is that when once 
adjusted they require no attention when the machine is 
running, and very seldom require attention when the machine 
is stopped. They also are not sensitive as regards commutation, 
so that if the commutation poles of the machine are not on 
the straight part of the saturation curve on overloads, spark- 
less commutation can still be obtained. It would appear that 
owing to the much lower current density at which carbon 
brushes can be worked, that the commutator would require to 
be proportionately longer, but as the arc of contact can Бе 
much greater, owing to the higher surface contact resistance 
and cross resistance of the brush, the commutator does not 
of necessity become excessively long. 

The drawback to metal brushes and combinations of metal 
and carbon brushes is, that although perfect commutation can 
be obtained, they require attention when on load. They may 
even run for three days without much attention, but although 
no sparking can be seen by the attendant, considerable sparkin 
takes place under the brush owing to the are which wa 
originally covered being increased, and this sparking often 
damages the surface of the commutator. Also owing to their 
low resistance large currents circulate through the short- 
circuited coil, especially if the brushes, owing to their adjust- 
ments, are not in their correct position. These currents work 
either with or against the main field and the commutation 
field, giving a magnetising or demagnetising effect so that if 
the brushes chatter at all, parallel working with other machines 
can become very uifficult unless the generator has а separate 
excitation. 

Messrs. Brown Boveri, in their turbo-dynamos, have departed 
from the ordinary construction of magnet frames, the field 
system of their machines being built up of a number of soft 
iron core plates in the slots of which the windings are fitted. 
This gives a continuous inner cylindrical surface, which has 
the advantage of decreasing windage resistance and allowing 
silent running. 
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have not the same tendency to ‘‘build’’ as those with solid 
field magnets. | 

As regards the construction of  direct-current turbo- 
generators. Special care must be taken to have all the materials 
homogeneous and the windings and insulation kept perfectly 
rigid so that there may be no possibility of their moving either 
from centrifugal force or variations of temperature. Shafts 
are usually made of mild steel and run in white metal bearings, 
which have a spherical seating so that they can follow any 
whipping of the shaft. Most firms now use former wound 
armature coils fixed in open slots and held in position by 
strong fibre wedges, driven into grooves in the armature teeth, 
so that the pressure 15 evenly distributed over the entire 
length, the end windings being held by manganese bronze 
shrouds. АП parts of the armature must be accurately 
balanced piece by piece as manufactured, and when assembled 
must be balanced both statically and dynamically as perfectly 
as possible. Usually arrangements are made so that balance 
weights сап be added at each end of the commutator and at 
the turbine end of the armature. To obtain the static balance 
the armature 15 laid on two well-levelled steel rails with 
hardened surfaces. When the armature is lying across the 
rails there are several forves acting. First of all there may be 
an out-of-balance weight at a certain radius producing a certain 
torque. The friction between the shaft and the rails causes 
a torque in opposition to this. The deformation of the shaft 
causes another torque which is also in opposition. Both the 
friction torque and the deformation torque can be regarded 
as constant. The armature will not revolve so long as the 
torque due to the weight is equal or less than the sum of the 
friction and deformation torques, so that there is a limit of 
the angle within which the armature never starts moving of 
its own accord, even when having an out-of-balance weight. 
The armature is then revolved until it just reverses of itself. 
This gives the limit on one side. This position is then marked 
by a line through the centre which marks the limit. The 
armature is then revolved in the other direction, and the other 
limit determined in the same way. By dividing into halves 
the angle between these two, the position of the out-of-balance 
weight is found so that the weights to balance this are placed 
diametrically opposite. The armature is then put so that the 
line dividing this angle is horizontal. To obtain the weight a 
thin string attached at the top by a wooden plug is hung over 
and weights are added until the armature staris to revolve 
clockwise. The weight is then determined, at which the 
armature just starts revolving counter-clockwise. The -mean 
of these two weights is then the amount required to balance the 
armature. 

After having been balanced statically, the armature still 
requires to be balanced dynamically, for if the out-of-balance 
weight and the balance weights which were put in are not in 
the same plane perpendicular to the axis, they will act as a 
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A striking feature of their machines is that they are fitted, 
except when a steady source of supply is available, with a 
direct-coupled exciter, for the purpose of preventing the 
machine reversing its polarity. On sudden overloads, owing to 
the turbine dropping in speed, the voltage of the exciter is 
lessened proportionately, and consequently the generator has 
not such a tendency to take up all the load if running in 
parallel with other machines. А separate exciter is of con- 
siderable advantage with this type of machine as their fields 


COMMUTATOR WITH RADIAL WORKING SURFACES. 


couple of forces. This couple must be overcome without alter- 
ing the static balance, which is done by taking off some of the 
balance weights, and putting them on the corresponding place 
at the other end of the armature. If on running the armature 
up to speed a good balance cannot be obtained by this method, 
it shows that there is another couple acting in another axial 
plane. To get rid of this couple equal weights should be put 
in a diametrically opposite position at the two ends. The two 
weights are then moved round, always keeping them in opposite 
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positions to each other until the place is found where the 
balancing is best. Then the weights are altered until the 
vibration disappears. Although the armature may be balanced 
so that there is no vibration near the machine, it sometimes 
happens that vibrations appear in another part of the building 
some distance away. This trouble, however, usually only 
appears on running up the machine when it may have to pass 
through its critical speed. 


DISCUSSION. 


Mr. G. J. Stoney (Messrs. C. A. Parsons & Co.) said that 
commutation poles had not always proved satisfactory in prac- 
tice, and that the combination of compensating winding and 
commutation poles seemed much more satisfactory. It still 
had its defects, however, and he believed the. real solution was 
to have compensating windings only, and to put on suilicient 
compensating winding to give a commutation field. In 1885, 
he said, his firm had tried the compensating winding, but it 
did not work, because thev had only the same number of 
ampere turns on the compensating field as сп the armature. 
A tew years ago they had returned to the same subject, and 
increased the number to between 2 and 24 times the ampere 
turns on the armature, and immediately got exceedingly good 
results. The great advantage of having compensating winding 
only without interpoles is that the lauging of these interpoles 
with sudden changes cf load is avoided. Also. it is not neces- 
sary to actually make the compensating winding of апу certain 
amount, so that diverters are not necessary. With compensat- 
ing winding only. there is a very smooth field in the air-zap, 
and as а result it is possible to shift the brushes considerably. 
They had found that metallic brushes were perfectly satis- 
factory, and there was no trouble whatsoever due to sparking 
under the brush, and there is no movement of the brushes 
from no-load to 25 per cent. overload. Carbon brushes require 
careful treatment, and the number of brushes was much larger 
than is necessary with brass wire. <A great deal has been said 
about surface-wound armatures as against slotted. They had 
experimented on the latter, and found that they did not give 
nearly as good commutation as surface-wound. Ue did not 
think the surface-wound were any more likelv to break down. 
Another point about having compensating winding only without 
commutating poles was that there was no trouble in parallel 
running. Mr. Stoney then referred to his firm’s preference for 
two-pole as against four-pole designs, and seid in conclusion 
that in his opinion, one advantage of the adoption of compen- 
sating winding and surface-wound armatures was that. dynamos 
could be built for much higher speeds than with the ordinary 
slotted armatures and a mixture of compensating апа commu- 
tation poles. 

Mr. 5. L. Pearce (Chief Electrical Engineer, Manchester 
Corporation), referred to experiences as to the addition of 
compensating windines to the old machines installed some six 
years ago in Dickinson Street, which greatly diminished the 
brush movement required. They. found, however, that the 
brushes wore away at pretty much the same rate as they did 
before, a considerable amount of wear and tear going on under- 
neath the surface of the brush; every 336 hours they had to 
renew the brushes completely. The second type of turbo- 
machines installed in his station were fitted with commutating 
poles only. The chief trouble has been due to flashing over. 
These machines, unlike the Parsons corrugated type, had 
smooth commutators fitted with carbon brushes. To prevent 
flashing to earth thev had the inside faces of the shrink rings 
lined with wood. As to the type of brushes, they had tried 
nearly every brush that was procurable. At the present time 
they found a successful combination in three ‘Endruit ”’ 
brushes, and one hard carbon brush. They had tried the use 
of external blowers, and these were certainly able to effect а 
verv considerable reduction in the temperature of the commu- 
tator bars. His chief criticism was with regard to the 
mechanical construction of the machine. 

Mr. V. A. Н. M’Cowesx (Chief Electrical Engineer, Salford 
Corporation) spoke of having ordered Brown Boveri machines 
for Belfast. and later he has had a 1.C00-kw. Brown Boveri 
machine running in Salford. They had been free from com- 
mutator troubles, but the brush expense was verv excessive, 
working out to about ‘006d. per unit. These machines were ar- 
ranged with separate exciters, and as far as parallel running is 
concerned thev had had no trouble at all. 

Mr. J. S. Peck (British Westinghouse Co.) thought that, as 
had -been the case with moderate speed machinery, the slotted 
armature and carbon brush would come to stav. Regarding 
the ventilation of the commutator, the ventilating duct throuch 
the commutating core must certainly reduce the wearing depth 
very much. 

Dr. E. BosresnERG. (British Westinghouse Co.) agreed with 
Mr. Hoult that carbon brushes were possible, and worked well 
if the commutator were ventilated. With carbon brushes, good 
mechanieal construction is more important than the composition 
of the brushes with layers that give a high resistance in the 
direction of movement of the commutator, although the latter 
will be preferable from a scientific point of view. With regard 
to balancing, the operation was very much shortened if arrange- 


ments were made to have resonance at a low speed by support- 
ing the bearings by means of springs. 

Mr. W. Parker (Messrs. Siemens Brothers Dynamo Works) out- 
lined some of the considerations which had led to the supercession 
of the metal brush in ordinary machines, and pointed out how 
histury was repeating itself. An impression got abroad at one time 
that carbon brushes could not be got to run on commutators at 
high peripheral speeds without excessive vibration. This, at 
all events, was the reason why the first turbos designed by the 
firn wich he represented were designed to run with metal 
brushes. They had now, however, several machines running 
successfully with carbon brushes. When the question of con- 
structing D.C. turbos with carbon brushes was seriously taken 
in hand, it was found that the vibration difficulties could be 
overcome with a suitable brush-holdevr, and that the real ditt- 
culty was the excessive heating of the commutator. In order 
to overcome this it is absolutely necessary to cool the commu- 
tator artificially. With the method of cooling the commutator 
described in the paper it is possible to keep the temperature 
rise on the commutator down to about 40° F., with a density 
in the brushes of about 45 amps. per вч. in. Mr. Hoult in his 
paper gave the impression that the commutator would be con- 
siderably longer with carbon brushes. This, however, is nut the 
case, as the following comparison shows :—With metal brushes 
the density is kept down to about 130 amps. per sq. in., and 
the are of contact to about one-third in., hence the current col- 
lected per in. axially of commutator is 45 amps., about. Now 
with carbon brushes it 1s possible to increase the arc of contact 
to 1 in. or more, and the current collected per in. axially is 
therefore 45, hence the commutator, when fitted with carbon 
brushes and artificial cooling, is no longer than when fitted with 
metal brushes. 

Mr. G. D. Srarox (Messrs. Willans & Robinson) made a few 
remarks on the difficulties of mechanical design, and said that. 
with reference to Mr. M'Cowen's figure of O'O003d. per unit tor 
brush renewals, he understood that in Mr. Pearce's case this 
amount was about doubled. 

Mr. J. D. Влпле said that failures of binding were almost 
unknown. Regarding the use of metal brushes, it was quite a 
common thing with the Parsons commutator for the tempera- 
ture rise, after long tests of say six to twelve hours’ duration, 
to not exceed 50 to 60 degrees Fahr., frequently 40° F. only, 
and he did not think that in a well-designed machine the 
heating of the commutator was in itself quite such a dittculty 
as was inferred. The heating of the commutator was, in his 
opinion, caused by the use of the carbon brushes. 

Мт. Mines Warkren (British Westinghouse Co.) made а few 
rémarks from the chair. 'lhere was one point he would like to 
bring out, and that was that manufacturers in the future in 
this matter would not be controlled so much by what they them- 
selves think as by what the users think. However much they 
might be convinced that a smooth core armature will stand, he 
was rather afraid they wonld never be able to convince the 
user. The same applied to the metal brush. Another point 
that had not been touched upon was the question of volts per 
segment. The user in the future would find by experience that 
machines of high voltage per segment in the commutator were 
not so satisfactory under dithcult conditions of load. Mr. 
Stoney was perfectly right in saving that from а theoretical 
point of view a very strong compensating winding was much 
better than a commutating pole, but if уоп could show that a 
commutating pole did work, and vou could put it off and on 
very suddenly, and there was a high factor of safety. then the 
ecmmutating pele machine would be a cheaper machine than 
the other, and the user again would buy the cheaper machine. 

Mr. Homer, in reply, said that Mr. Stonev had inferred that 
with commutation poles the brushes had to be set almost micro- 
scopically. He had always found that there was a considerable 
range through which the brushes could be moved with sparkless 
commutation, the only difference being that with the brushes in 
advance of the neutral position, the shunt regulator switch had 
to be moved further for the same increase of load, owing to the 
demagnetisation of the main field. Mr. M'Cowen referred to the 
amount of attention required with the metal brushes in his 
station and their excessive cost in renewals. The speaker had 
had machines to run absolutely sparkless with them, but as a 
brush wore down it, of course, needed to be ted forward, which 
altered the bearing surface. so that the back of it only was in 
contact with the commutator. It usually then took the attendant 
all his time to keep the machine satisfactory. As regards Mr. 
Peck’s reference to the Siemens ventilated commutator, the 
amount that can be safely turned down is about à їп, so that 
it will be very inany vears before a new commutator would be 
required. 

Wireless Communication” with — Lightships.— 4 letter has 
been received by the Margate Corporation from the Board of 
Trade in reference to the resolution recently passed favouring 
a system of wireless telegraphy between the Longsand lichtship 
and the shore. The letter from the Board of Trade pointed out 
that already the establishment of wireless telegraphy had been 
sanctioned between six lizhtships and the shore as an experi 
ment, and thev were not prepared at present to extend it to 
the Longsand lichtship, as from the short time it had been in 
operation the Board had been unable to form an opinion as to 
the success or otherwise of the experiment. 


Fes. 27, 1908. 
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TESTS OF A LIVE STEAM FEED-WATER | 
HEATER | 


A DESCRIPTION of a series of tests undertaken by Prof. 
{\ Goodman and Mr. D. R. Maclachlan, of Leeds, with the 
object of determining the gain in boiler efficiency obtainable by 
the use oi live steam feed-water heaters, ig contained in a 
Paper read by these authors at last Friday's meeting of the 
Institution of Mechanical Engineers. The tests were made 
upon a boiler of the “dry back" type manufactured by Messrs. 
Davey, Paxman & Co., of Chelmsford, 8 ft. in diameter, 
14 ft. in length, with 60 tubes, each 3 in. in diameter. In 
the installation in question the feed-water is supplied by means 
of a force-pump driven from the cross-head of the main 
engine; on its way to the boiler it passes through a filter for 
removing oil, and thence (when in use) through a live steam 
feed-water heater. The feed-water enters at the top of the 
heater, and 1s sprayed into a chamber supplied with live steam 
from the boiler. The water, falling in a spray through the 
live steam, attains a temperature pearly equal to that of the 
live steam, and, collecting at the bottom of the heater, flows 
by gravity through a non-return valve into the boiler. Cocks 
are fitted to the heater for the discharge of air which collects* 
in the heater. А small quantity of steam escapes with the 
discharge of the air, but this quantity was not measured, being 
practically negligible. The boiler is fitted with an induced- 
draught fan of the ordinary type, placed at the base of the 
chimney. 

The water was measured in two standard tanks, each holding 
1.250 lb., fitted with floats and accurately engraved brass 
scales. The level in the boiler gauge-glass was taken with the 
other observations, and care was taken to see that it was the 
same at the beginning and end of each trial. There was a 
slight leakage from the blow-off cock, which was allowed 
for. The drippings from the feed-pump gland were caught 
and returned to the feed-tank. 


In order to ensure the greatest possible accuracy in the coal- 
measurements and to be absolutely certain that the coal was of 
the same quality on both days, the whole of the coal required 
for both tests was previously weighed up in l-cwt. bags, and 
a numbered brass tag was tied to each. On the day of the 
first test, bags bearing ‘‘even’’ numbers were taken for the 
first six hours, and those bearing “odd” numbers for the second 
six hours; the remaining bays were used up on the second 
day. In order to eliminate errors due in estimating the quantity 
of fuel on the grate at the beginning and end of the trial, in 
the one the fire and ashes were cleaned out one hour before 
the test commegced, and the weight of fuel required during 
that hour was measured and the times of firing noted on the 
log sheet. The same fire was similarly treated one hour before 
the end of the trial. The second fire was treated in an exactly 
similar manner, but half-an-hour before the beginning and end 
of the test. The working of the fires before the trial, as 
regards quantitv of fuel fired and the times of firing, being 
exactly the same as that before the end of the trial ensured 
that the fires were as nearly as possible the same at the end 
and at the beginning of the trials, both with regard to thick- 
ness and composition. The same stoker was employed through- 
out both trials, and samples of the coal taken periodically 
were tested. 


The results of the two tests show that the boiler evaporated 
almost exactly the same quantity of water per pound of coal 
both when the heater was in use and when not in use, the 
results being even slightly better when the boiler was working 
without the heater; the actual increase in etticiency was 0:6 per 
cent. It would be useless to pretend to this degree of accuracy 
in апу boiler trial, апа the difference might easily be 
accounted for by errors of observation, notwithstanding the 
great care taken to eliminate all errors, but at the same time 
the authors would point out that with the heater in use the 
actual heat radiation surface was increased by that of the 
heater, and if this be taken into account the two tests agree 
even more closely. They are therefore forced to the conclusion 
that the heater has no material effect on the economy of the 
boiler. but from all appearances the deposit in the boiler 18 
materially less when the heater is in use than when the feed- 
water passes direct to the boiler. The authors have assumed 
that the steam was dry and saturated throughout the tests, 
and from the fact that the boiler was not forced and the 
steam was taken off quite steadily and at practically the same 
rate оп both days, they do not see any reason for believing 
that it was other than dry, but whether so or not, it was 
the same on both occasions, and therefore the results are strictly 
comparable. 


CATALOGUES AND PAMPHLETS RECEIVED 


FACTORY LIGHTING.—A neat little booklet from the 
Union Electric Co. points out the economic advantages of 
good lighting in factories, and putting forward the claim of 
the ene types of “Union” are lamps for this class of 
work. 

TESTING LABORATORY.—We have received from the 

Westminster Electrical Testing Laboratory a booklet giving 
the scale of fees for all conditions of testing work. Lamps, 
instruments, transformers, and small machines can be tested 
at the laboratory. Special fees are quoted for outside work, 
and a list ot instruments kept for hire 18 appended. 
‚ АКС LAMPS.—A new leaflet from the Union Electric Co. 
is devoted to alternating-current arc lamps. The types dealt 
with comprise a differentially-wound enclosed lamp for 45 burn- 
ing hours, in sizes trom 8 to 12 amperes, and the “Kohinoor ” 
series-wound semi-enclosed lamp for 4 to 6 amperes, giving 
20 burning hours. Each type is listed with several patterns 
of cover, and a tull series ot accessories is included. 

GAS AND WATER-TIGHT TREMBLING BELL.—We have 
received from the Sterling Telephone & Electric Co. a descrip- 
tion and a full-size drawing of their trembling bell for use on 
mines, railways, and ships. ‘The entire mechanism, exclusive of 
hammer and gong, is in a hermeticaily-sealed chamber, tne 
motion being transmitted to the hammer by means of a german- 
silver diaphragm. A pamphlet, issued by the same company, 
describes water-tight telephones for use under sinular conditions. 

INSULATING MATERIALS.—A new list issued by Messrs. 
A. Cort & Co., of Camberwell, contains full particulars of their 
various qualities ot vuleanised fibre for electrical and other 
engineering purposes. ‘Lhe uses of fibre and its advantages 
over rubber and leather for many purposes are pointed out. 
Particulars ot the ebonite, gutta-percha, and vulcanite sheets, 
rods, &c., manutactured by the company, and a list of their 
balata, gutta-percha, and cotton driving belts are included. 

STORAGE BATTERIES.—-An_ illustrated pamphlet issued 
by the Chloride Electrical Storage Co., of Manchester, describes. 
the battery-booster plant installed at the North Wall Elec- 
tricity Works of the Dublin Port and Docks Board. The load 
on the station will ultimately include a number of crane and 
capstan motors, and will consequently be very variable. The 
battery consists or 240 “chloride” cells, with a capacity ot 
84U ampere-hours at the 9-hour rate, and is in series with a 
Highteld reversible booster. 

INSTALLATION RULES.—The Royal Insurance Company 
have issued a booklet in which are reprinted the wiring rules 
of the Institution of Electrical Engineers. The  import- 
ance of contractors making themselves acquainted with these 
rules is emphasised in an introduction. where the principal ways 
in which fires are liable to be produced in impertect electrical 
installations are summarised. Extracts are also given. from the 
1905 Board of Trade medium pressure regulations, and the 
Home Оћсе special rules for mines. 


Wireless Telegraphv.—Mr. С. Marconi delivered a lecture on 
wireless telegraphy before the Liverpool Chamber of Commerce 
on Monday. He stated that 90,000 words of "commercial" 
messages had been transmitted between the Company's stations 
in Canada and treland, and that it was now possible to transmit 
at tne rate of 100 words per minute, but а speed of 20 words 
per minute was that regularly maintained. A  2,000-word 
wireless telegram from New York had been printed in that day s 
T'imes. 

Flour Bleaching Processes.—On Saturday Mr. Justice Parker 
delivered judgment in an action taken by the Flour Oxidisa- 
tion Co., against Messrs. Carr & Co., for infringement of 
patent in respect of processes for improving the quality ot 
recently ground flour, and for the revocation of Andrews’ 
patent No. 1661 of 1901. The intringement alleged is the use 
by the defendants of the Alsop process as described in Alsop's 
patent No. 14006 of 1903, and it was further alleged that the 
system adopted by Andrews was anticipated by two previous 
patents taken out, one in 1897, and the other in 1898. After 
carefully weighing the evidence, Mr. Justice Parker stated 
that he had come to the conclusion that the only point for him 
to take into consideration was want of novelty in Andrews’ 
patent. Carefully considering the alleged anticipation, he had 
come to the conclusion that these did not specify the use of 
czone, but nitrogen oxides, although the patent hinted at the 
possibility. of ozone being used in this connection; in other 
words, Andrews had put into effect what had been previously 
sugzested, but not acted upon. He failed to see that this 
could be claimed as an anticipation, and had ceme to the con- 


clusion that neither of the patents. relied upon could 
be regarded as prior publication of Andrews’ inven- 
tion. lfe therefore found for the defendants. and 


granted а stay for a month to give the plaintiffs 
an opportunity of appealing. It may be pointed out that the 
action for the revocation of patent No. 14006 of 1905, granted 
to J. €. Alsop, and which has been declared invalid Бу the 
Courts (ELECTRICAL ENGINEERING, Vol. IT., pp. 206 and 782). 
will shortly come before the Honse of Lords. when, if the appeal 
is successful, the judgment above given will not hold good. 
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DISCUSSION ON DYNAMO DESIGN AT BIRMINGHAM 


НЕ Paper by Messrs. F. T. Wall and 5. P. Smith 

on the eddy-current losses in. the pole-shoes ot 
dynamo-electrig machines, which was read and dis- 
cussed at Neweastle on February 3rd (see BLECTRICAL 
ENGINEERING, February 13th, p. 241), was re-read and 
discussed at Birmingham on February 12th. Mr. 
Wall's Paper on the reluctance of the air-gap (see ELEC- 
TRICAL ENGINEERING, Vol. Il., p. 965) was also read 
and discussed. In the former Paper the authors 
described an experimental method of measuring the 
eddy-current losses in pole-shces, and curves showing 
how these losses depended on speed, flux-de nsity, and 
the relation of the air-gap to the slot opening. In 
the latter paper Mr. Wall described some experiments 
made to determine the Пих distribution with toothed 
armatures. 


Dr. W. E. SvMrPNER. (Municipal Technical. School, Birming- 
ham), in opening the discussion to the first Paper. said. that 
the curves of experimental results would be found valuable, 
but the empirical formula given was far too complicated for 
ordinary use, and had no theoretical justification. 

Mr. J. D. Coarks (Birmingham) thought that the method of 
varying the air-gap, aaopted by the authors, would not keep 
the reluctance of the circuit quite constant owing to the changes 
produced in the distribution of the lines in the neighbourhood 
of the teeth. 

Prof. G. Karp (Birmingham | University) asked why the 
authors considered it necessary to use for electric heating. coils 
which had very litue self-induction. Did the authors use 
alternating current for heating? 

Mr. T. F. Warr (in reply) agreed with Dr. Sumpner that the 
use of such a formula as that deduced from the experiments 
is not desirable for practical purposes. The object in putting 
the results in that form was to compare them with the values 
as deduced from theoret/cal considerations. With reference to 
Prof. Kapp’s remarks as to the winding of the auxiliary heating 
«oils, these were wound two in one slot. so that they could be 
connected up non-inductively, the object being to get rid as far 
as possible of the flux due to the currents in the coils, which 
were heated by direct current. Another method by which these 
losses cou.d be measured was by "running down " curves. All 
that is necessary is in the first place to have a machine in which 
the air-gap under one pole could be varied. Then by choosing 
a gap so large that there would be no appreciable loss due to 
flux pulsations a "running down”’ curve would be taken and the 
power dissipated by all the losses in the machine deduced in 
the usual way from this curve. The air-gap under the experi- 


mental pole would then be reduced to a value which would 
allow ot eddy current losses in the pole-shoe, and, keeping the 
Нах density constant, another “running down" curve would be 
taken. The power deduced from this latter curve would then 
give all the losses occurring in the first case, plus the losses due 
to eddy currents in the pole-shoes, and by simply subtracting 
the results the losses could be at once deduced. 

The CHAIRMAN (Prof. Kapp) then called. for a discussion 
on Mr. Walls Paper on “Тһе Reluctance of the Air-Gap in 
Dynamo Machines." 

Mr. H. B. Marrggws (Birmingham) described some experi- 
ments which he had made on a machine with semi-enclosed slots. 
‘The + distribution curves which he had obtained were sinu- 
suidal, 

Mr. J. D. Coates (Birmingham) pointed out that the flux 
densities in the teeth used by the author were rather low, and 
asked if this was because the research was undertaken main!y 
with reference to induction motors. A comparison ot Figs. 9 
and 13 (ELECTRICAL ENGINEERING, Vol. 11., p. 966), for which 
the air-gap lengths were equal, showed that the general distribu- 
tion of tux was the same in each case, although the flux density 
of Fig. 13 was twice that of Fig. 9. This would seem to show 
that the variation of the permeability of the teeth with tlux 
density had not vet begun to make itself felt. 

Dr. W. E. *vMPNER said that he would like to know the exact 
meaning of the curves in Figs. 9 and 13. Не presumed that 
the ordinates represented the "density of the lines of force on 
the surface of the iron. Mr. Walls curves did not give the 
density in the actual air-gap, where the irregularities due to the 
slots, although appreciable, would be much less than those indi- 
cated in the curves. Moreover, these curves did not indicate 
the wave form of the electromotive force induced in the con- 
ductors, especially if these conductors were imbedded in slots. 
The induced electromotive force was the product of the tlux 
densitv at the conductor into the speed at which the lines 
crossed the conductor. It must be remembered that for con- 
ductors in slots. while the flux density may be low, the relative 
speed of the flux and conductor is much greater than the rela- 
tive speed of conductor and pole. Hence the static distribution 
of the flux afforded little indication of the wave form of the 
electromotive force. 

Mr. Т. Е. Warr (in reply) said that the curves given by Mr. 
Matthews afforded a useful comparison of results, although, of 
course, since mean values are dealt with in this case, the "peaks 
shown in Figs. 7, 9, 11, and 13 could not be determined. In 
reply to Mr. Coales, he thought that if the flux density were 
increased to such an extent that the permeability would be 
appreciably affected, the peaks shown in Figs. 7, 9, &c., would 
be correspondingly smoothed out. As Dr. Sumpner remarked. 
the curves of Figs. 9, 15, &c.. show the flux density at the 
surface of the iron and not in the actual air- gp. 


NATIONAL TELEPHONE СО. 


HE ordinary general meeting was held on Thursday, Mr. G. 
Franklin, president, presiding, when the report and accounts 
given in our issue for February 13th were adopted. The chair- 
maa said he thought the result of the working for the year 
ended December 31st, 1907, would be perfectly satisfactory to 
the shareholders. The income had increased by £145,546 during 
the December half-year over the corresponding period of 1906; 
Post Оћсе royalties had increased by £14,121, and the working 
expenses had increased by £69,840. Dealing with various items 
of the working expenditure, he made reference to the increase 
of £9,637 in rent, rates and taxes, and insurance, which, he 
said, was largely due to the liabilities imposed upon the com- 
pany under the Workmen’s Compensation Act. For the com- 
plete vear 1907, there had been an increase of £265,223 in the 
income, working expenses had increased by 2127.863. and Post 
Осе rovalties "had increased bv £26,071. The net result was 
an increase of £111.299. Working expenses were 65:59 per 
cent. of the income, compared. with “62°60 per cent. He thought 
the large increase in revenue was entirely due to the large 
capital expenditure of recent years, and he gave the following 
firures of capital expenditure during the past three years: 
1905, £975,119; 1906, £1,129.671 ; 1907. £1.129.511. The capital 
cost per station was now £30 5s, 11d. . compared with £50 95. 1d. 
twelve months ago. The total capital expenditure to date, ın- 
eluding land and buildings, was £14.198.072, against share 
= debenture capital subscribed of £11,115.174, leaving 
£3.084.898 provided from revenue sources. It had been asked 
where was this reserve, and how was it represented, and his 
reply was that it was invested in the business, and to the 
extent. of over £650.000 in freehold and leasehold properties. 
Vhe number of stations had increased during the vear by 
39.372, which was ample evidence of the vitality of the com- 


pany's business. Most. of these stations were upon the measured 
rate, which was coming into universal use as a consequence oí 
the evils which experience had shown to result from the un- 
limited service rate. In the course of his reply to the deputa- 
tion which recently waited upon him in this connection. the 
Postmaster-General said :—*“ I have had a certain number of 
cases taken out--a considerable number—and it appears that 
on the average five years ago, when they first began their flat 
rate, they were using 3.000 calls in the course of the year. In 
five years these same subscribers on the average have increased 
their calls from 3,600 to 11.000. In no single case have they 
taken a second line; they are using the same line. They are 
paying no more now for their 11,000 calls than they were five 
vears ago when they were paying on the average of their 5.000 
calls." The company had many cases of tlat-rate lines used to 
excess, and to such an extent was this so that 24 per cent. of 
the total calls had become ineffective owing to the lines being 
engaged. Some subscribers thought nothing of sending 250 or 
500 calls per day along a line, with the result that nobody else 
could get into communication with them, a state of affars which 
was bad both for the subscriber and for other subscribers. It 
was generally imagined that the cost of a telephone in capital 
and maintenance was the same, whether the calls were few or 
many, but the direct contrary was the fact. Moreover, it wes 
peculiar. to the telephone business that the larger the number 
of subscribers, the greater the capital cost per subscriber. For 
instance, if they had an exchange with 1,000 subscribers, the 
capital outlay on switchboards and junctions would be £4 per 
subscriber, but if there were 10.000 subscribers, the capital 
cost would be £13 per subscriber. For these reasons the 
directors had felt. bound to co-operate with the Postmaster- 
General to bring into torce throughout the provinces a measured 
service rate system which, he thought, would be justified both 


to the shareholders and to the subscribers. This system had 
been adopted, as the result of careful study, in the United 
states, Austria, Germany, and other European countries, and 
also in Australia. To attempt the retention of the tat rate 
was to fly in the face of experience. The critics of the com- 
pany and its policy were pleased to picture the company as 
a Very prosperous goncern, and they were described as an under- 
taking with watered capital, inferior plant, &c. The fact was 
that the interest and dividends paid upon the capital had 
never reached 43 per cent. per annum. He wondered how 
many of those members of Chambers of Commerce who waited 
upon the Postmaster-General recently were, in their own busi- 
ness, satisfied with such a modest return on their capital as 
43 per cent. Even taking into account the large reserve, the 
profits had never exceeded 6} per cent., whilst the dividends 
upon the deferred stock had never exceeded 6 per cent. per 
annum, a by no means too large return upon a business which, 
though licensed, was not protected, and which was generally 
full of ditliculties and technicalities. As indicating the growth 
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of the business, he stated that the number of the staff had 
increased during the year from 6.310 to 7,911, and the number 
of shareholders from 11,647 to 12,648. The average holding 
of the shareholders was £593. In reply to questions by share- 
holders, the chairman stated that the capital cost of the Post 
Осе stations was apparently about £50 per station, but as 
this referred to London only, it must not be compared with 
the figure of £30 which he had mentioned. The cost of the 
Post Othce system in London had been increased on account 
of it being entirely underground. The capital expenditure in 
Germany was equivalent to about £27 to £28 per station. 
With regard to new capital, there was a balance in hand of 
about £569,000. The Board had been legally advised that it 
would not be possible to attempt at the present moment to 
settle the legal rights of the various class of shareholders and 
debenture holders because in 1910 or 1911 the circumstances 
might be different. At the same time, the directors recognised 
the dithculties and steps were to be taken to settle the matter 
at the cost of the company. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


i SCHLEICHER and G. Schultz describe experiments 
A which they have made upon the rusting of iron, in order 
to ascertain whether it is a chemical or ап electrochemical 
process (Stuhl und Fisen, 1908, 28, 50). The experiments mainly 
consisted in potential measurements, which they obtained by 
immersing rusty and clean wrought-iron and cast-iron plates in 
water and connecting them together. The authors find that if 
the potential is zero, or if it remains at a constant value, then 
both the plates employed are affected in the same manner— 
in other words, they are oxidised to the same extent. A 
change in the E.M.F. takes place when one plate is more 
attacked than the other. The greatest E.M.F. which was 
obtained between two plates of wrought-iron was 0°36 volt, the 
current measurement being about 000018 ampere. When a 
rusty plate was connected with a clean one, it was found 
that the clean iron plate acted as cathode, iron being dissolved 
from the anode plate, and the E.M.F. falling rapidly. Taking 
a clean wrought-iron plate and connecting it with a clean cast- 
iron plate, it was found that the cast-iron plate functioned as 
cathode. The initial E.M.F. fell nearly to zero, but after a 
time rose again and finally remained constant; in this case both 
plates became oxidised. ‘Experiments made with wrought-iron 
turnings and also with cast-iron turnings showed that the 
metal rusted more rapidly in water containing carbon dioxide 
than in water from which most of the carbon dioxide had been 
expelled. 

Two Papers were read before the Faraday Society on Tuesday, 
both being of a highly physical and mathematical nature. The 
first was by Dr. "Veley upon ‘‘Hydrolysis as lllustrated by 
Heats of Neutralisation." The author tried to correlate, so far 
a& data permitted, hydrolysis values with those of heats of 
neutralisation, as formule proposed to calculate out the latter 
from determinations of the former have raised interesting and 
important issues. Unfortunately, important lacune occur, either 
the heats of neutralisation have not been determined, or the 


dilution and initial temperature have been omitted in many 
hydrolysis values available, or the former have been determined 
but not the latter. The author hopes that these lacune may 
be filled in bv attention being directed to these omissions. lm 
the experimental part of the Paper numbers are given for 
hydrochlorides of bases not containing carbon, such as ammonia 
and hydroxylamine. Аз bases containing carbon, the chloro- 
anilines, phenylhydrazine, and piperidine have been studied. 

The other Paper was by Dr. T. Knox, “А Study of the 
Sulphur Anion and of Complex Sulphur Anions," the sub- 
stances studied being the red and black modifications of mer- 
curic sulphide. The conclusions arrived at are that the black 
modification is the less stable owing to its greater solubility in 
sodium sulphide solution. This is only what one would expect, 
since when the black sulphide is left in contact with an alkali- 
sulphide, it spontaneously passes over into the red modification. 
The intluence of temperature upon the solubility was found to 
be very small. The solubility of the mercuric sulphide in 
sodium sulphide has been found to depend on the formation of 
the complex anion HgsS,”. The constant for the formation of 
the complex from the ions Hg'' and 5” is :— 


HT. 
Lg 


From this the free energy of the reaction, Q, may be calculated, 
on the assumption that it does not vary with temperature. The 
solubility of Нех in Na, S, was found to be about half that in 
the corresponding Na,S solutions. The hydrolysis of Na,S in 
dilute solutions has been shown to be practically complete. From 
the hydrolysis constant of Na,S, the second dissociation con- 
stant of Н. has been calculated. With the aid of the various 
constants obtained in this investigation, the concentrations of 
the S" and other ions in the various sulphide solutions have been 
calculated. 


k, = = 5:1 x 109i, 


ELECTRICAL SCIENCE 


British and American 


The Ether of Space.—On Friday last, at the Royal Inst- 
tution, the evening discourse was given by Sir Oliver. Lodge. 
who took as his subject ''lhe Ether of Space." Physical 
action at a distance, the lecturer stated, was impossible; if 
matter acted upon matter, it was only by means of a con- 
necting medium. When a spring was distorted, the particles 
of matter of which the spring was composed were merely dis- 
placed, it was the connecting medium between the particles that 
was strained. The ultimate particles of matter could never 
come in contact with one another. Newton, in order to explain 
gravitation, had found it necessary to conceive а connecting 
medium, which, he supposed, filled the interstellar space. This 
elastic connecting. medium, which was universal and omni- 
present, was called the Ether, and according to the theory of 
Prof. Larmor, the ultimate particle of matter, which was called 
an electron, was merely a point of strain, or a knot in this 
medium. Round this point of strain there was a slight tendency 
to rarefaction, a minute stress in the ether. This was an ex- 
planation of gravitation; and when a large number of electrons 
were massed together, the stress in the surrounding ether be- 
came enormous. For instance, to hold the moon in its orbit, a 
steel rod of over 3,000 miles in diameter (one and a half times 
the diameter of the moon itself) would be necessary. Clerk Max- 
well had calculated that this hypothetical stress was, at the 
surface of the earth, of the nature of 5,060 times the ultimate 
streneth of steel. The ultimate strength of the ether was 


probably of the nature of 10? dynes per sq. cm., and if all the 
matter in the universe were in one piece, this value would cer- 
tainly be exceeded. The essential difference. between ether and 
matter was as follows :—' The ether was, as a whole, at rest, 
was, in fact, our standard of rest: it had the property ot 
elasticity, could be strained, and exhibited the phenomenon of 
recoil, АП potential energy was due to a state of stress in the 
ether. Matter, on the other hand. could be moved, could effect 
impact, but could not be strained. Sir Oliver then. showed 
by experiments how fluids in motion possessed the property of 
rigidity; the water-Jet of a Pelton wheel was impenetrable and 
could be hammered; a chain or a rubber tyre became rigid when 
in quick motion, and a paper disc acquired solidity when in 
motion, sutlicient to cut through a piece of cardboard. ‘The 
tuid matter, represented by the air particles of a smoke vortex- 
ring, was rigid on account of the rotational motion. Not only 
rigidity, but elasticity, could be imitated by matter in motion. 
This was shown by Lord Kelvin's model, in which the axes of 
four rotating rigid bodies were connected together in the form 
of a square: and the property of elastacity was present along 
either diagonal. Thus the electron, which possessed the property 
of rigidity, might be a point of vortex motion in the ether, 
and elasticity could also be explained by motion. The lecturer 
said that he looked forward to the time when we could state 
definitely that ether in motion was the fundamental and unique 
thing in the material universe. There was no friction between 

ether and matter; to test this, he had passed а beam 
of light several times between two discs, which were rotating at 
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an enormous speed, but this had not the slightest effect on the 
light waves. ‘The lecturer then showed two experiments to 
illustrate the theory that the ether spins round the line joining 
an electric charge to a magnetic pole. 

A downward force was applied to one extremity of the axis 
of spin of a gyroscope; the axis was slightly depressed, but 
rotated in a plane at right angles to the plane of spin. his 
precessional motion was, therefore, a test for spin. The ap- 
paratus to show the electrical analogy consisted of a vertical 
current-carrying wire, at a short distance from which was a 
magnetic pole tree to rotate. The current, which could be looked 
upon as an electric charge flowing down the wire, corresponded 
to the downward force, and a magnetic line of force between 
pole and wire corre: ponded to the axis of spin of the gyroscope. 
When the charge ilowed downwards, the magnetic lines ot 
force, and with them the magnet pole, revolved round the wire; 
if the charge tlowed upwards, the pole revolved in the opposite 
direction. ‘This seemed to indicate that there was an etheieal 
spin in a direction at right angles to the spin of the magnet 
round the wire. These three vectors: the direction of flow of 
the electric charge, and the direction of the magnetic Hux, at 
right-angles to one another, in one plane; and the direction of 
motion in a plane at right-angles to и could be said to Бе 
the three uniting vectors of the univers sir О. Lodge con- 
cluded the discourse with some words on ен апа on the 


density of the ether. The electron had a mass only one- 
theusandth of the mass of the hydrogen atom, but me d 
itself had a density of about 10'7 grams per cu. cm., or fifty 


thousand million times the density of platinum. If the Et ity 
of the ether was kinetic, t.e., due to motion. the velocity of the 
vortex spin must be comparable with the translational velocity of 
ether waves, that is, with the velocity of light: and the con- 
sequent amount of kinetic energv stored up in every cu. mm. 
of space must be about 3x10' kw. hours, or an amount ої 
energy represented by the total output of a million kilowatt 
ower-station working for M million years. (See also 
Binoda. ENGINEFRING, Vol. p. 655.) 

Self-Inductance Calculations ene are two papers in the 
January Bulletin of the Washington Bureau of Standards, deal- 
ing with the accurate calculation of solenoid coils of any number 
of lavers. The one, by L. Cohen, is an improvement of the 
well-known formula for long solenoids of more than one layer 
given by Maxwell. Maxwell's formula was developed on the 
assumption of a uniform field. within the coil, which means that 
the end effects were neglected; but as the author shows, this 
formula may lead to an crror in the inductance as large as 
12 per cent., even when the solenoid has a length ten times its 
radius. In the present Paper, the author proceeds by writing 
down the self-inductance of each laver separately, and the mutual 
inductances of all the lavers among one another. and then sum- 
ming these terms with as great accuracy as practicable. The 
final formula, which 18 too long for reproduction here, possesses 
an accuracy of the order one part in five hundred. It ought 
to be mentioned, however, that the formula is derived on the 
usual current-sheet assumption, and thus takes no account of 
the shape of the cross-section of the wire or the thickness of 
the insulation. In another Paper in the same number of the 
Bulletin, E. B. Rosa indicates a method to calculate very accu- 
rately the self-inductance of а coil of any lenestà and any 
number of lavers, wound with insulated round wire, taking ac- 
count of the shape of the section as well as the thickness of the 
insulation of the wire. His method rests upon the use of numeri- 
cal tables of correction, which he has compiled. He starts with 
the ordinary current-sheet formula of Ravleich, then by refer- 
ence to his tables applies the correction fer the finite thickness 
of the winding. At this stage the computed value is the self- 
inductance of a solenoid wound with square wire of infimitesimal 
insulation. ‘Three other corrections have now to be applied to 
allow for the fact that the wire is ciecular and not square, and 
that the insulation is of thickness not nevlizeable. For exanivles 
of the actual calculation and for tables of correction, the original 
Paper must be consulted. 

Phaoasphorescence produced by Canal and Cathode Rays.—\n 
a well-known experiment due to J. J. Thomson, a distinction 
between the cathode rays and the canal ravs produced during 
the passage of a discharge through a rarefied gas. is well shown 
by causing each in turn to bombard a sample of lithium chloride 
contained in the discharge tube. The heavy positive ravs (the 
‘canal’ rays) produce а bright red light w here they strike the 
salt, while the negative or cathode rays cause a rteely- blue phos- 
phorescence. E. Trowbridge has now succeeded in causing 
cathode ravs to produce а red light by their bombardo nent. of 
lithium chloride, thus abolishing this particular distinction be- 
tween the two kinds of rays. His experiments аге described 
in the February number of the American Journal of Science, 
The cathode in the tube used was а concave aluminium disc 
which projected the cathode rays along the tube through the 
central circular hole in a ring anode. The part of the tube 
behind the anode was surrounded by a coaxial solenoid carrving 
à current and producing a longitudinal magnetic field. ` у 
adjustment of the position of the solenoid {һе cathode beam 
сап be concentrated into a sharp focus оп а screen. bearing 
lithium chloride, placed at the end of the tube. The solenoid's 
field acts, in fact, as a sort of magnetic lens, the ravs seckine 

x ` TY 
the weakest part of the field. Under the intense bombardment, 


the screen shows a red spot surrounded by the usual blue phos- 
phorescence. It would seem that the colour difference is, there- 
fore, an effect dependent on the energy delivered per unit area. 


Continental 


Electrodynamics and the Ether Problem.—W. Ritz, who re- 
cently became known as a somewhat successful theoriser on spec- 
trum lines, breaks some very new ground in the February 
number of the Annales de Chimie et Physique. The Paper, 
which extends over 150 pages, is nothing less than a frontal 
attack upon the conception ot the ether, and an attempt to sub- 
stitute a modernised emanation theory for the wave-theory of 
light and electromagnetic radiation. Briefly, he argues that the 
ether, from being a very rarefied kind ot gas, has evaporated 
into a mere conception ot physical space with no assignable pro- 
perties. Nobody has succeeded in demonstrating the existence 
of the ether. The aberration of light from extra-terrestrial 
sources does not decide as between emission and undulation, and 
there is no known means of bringing the transmissive properties 
of the ether into evidence except by the intermediary of matter, 
a procedure which simply begs the question. The finite rate 
of propagation of radiant energy involves 1n reality nothing but 
a time-lag or retardation, and may be introduced into electro- 
magnetic equations as à retardation of potential. As regards 
the wave-motion of light, there is nothing to prove the existence 
of wave-trains. АП we know 15 that there are stationary waves 
at the source, and periodic effects at the receiving end or in 
intermediate matter, and these are amply covered by postulating 
a finite rate of propagation acrcss empty space. For these to 
whom an acticn at a distance is inconceivable, the author sug- 
gests the emission of ultra-mundane particles by electrically 
charged bcdies. He puts forward a system of electromagnetic 
equations from which the conceptions of ''force" are elimi- 
nated. They аге entirely kinematical, but represent, as he 
claims, all that we know, and no more. Gravitation falls into 
line as a second-order effec t, and the secular displacement of the 
perihelion of. Mercury finds a complete and satisfactory explana- 
tion in the fact that gravitation 15 propagated with the velocity 
cf light. — Michelson's experiment, the stumbling-block to the 
ether theory, becomes also quite comprehensible. Apart from 
the stationary ether, the electron. theory, as developed by 
Lorentz, is retained in its entirety. 

Mechanism of Band Spectra.—A determined attempt to ex- 
plain the genesis of band spectra is made in the Physthalische 
Zeitschrift for February 1st by Johannes Stark, the discoverer 
of the Doppler effect in canal rays. He makes the very natural 
assumption that the bands are due to the detachable ** valency 
electrons," whereas the hnes are due to the internal “ring elec- 
trons.” The valency electrons revolve about the positive 
nucleus in orbits having the shape of elongated ellipses, and as 
they rapidly radiate energy, the ellipse becomes steadily 
smaller. The stopping and starting at each end of the major 
axis generates an electromagnetic wave, and the waves so 
generated coalesce into two bands, one in the red, corresponding 
to the waves generated at ''aphelion," and one in the ultra- 
viclet. generated at ‘‘ perihelion. ‘These bands taper towards 
each ether. As a rule, we only see the aphelion bands, апа this 
explains why most spectrum bands are sharp on the теа side and 
fade off towards the blue. The author „е the minimum 
wave-length of the bands of water, carbonic acid, benzol, and 
other compounds from Planck's radiation law, and obtains some 
interesting confirmations of his theory, followed by daring pre- 
dictions. 

Discharge from Metallic Oxides.—Some interesting fixrures 
LUE the discharge from metallic oxides are given by 

Deininger in No. 2 of the Annalen der Physik. Platinum, 
MR carbon, nickel, and other substances emit negative 
electrons at a red heat, aud the current so generated attains 
saturation. when thev are kept at a negative potential cf 20 to 
20 volts. Richardson’s formula, which, to a first approximation, 
makes the current density proportional to the square root of the 
absolute temperature, is found to apply very closely. Covering 
the metal with an oxide of calcium, strontium, or barium, exerts 
a very pronounced effect upon the emission of electrons. Net 
onlv is the emission enormouslv increased, but the individual 
properties of the metal are practically obliterated. "Thus, on 
covering the metals with quicklime, the author obtained satura- 
tion current densities of 730, 810, 710, and 750 micro-amperes 
per square centimetre from platinum, carbon, tantalum, and 
nickel respectively at 1.1509. C., whereas without the oxide the 
current densities were 0°04, 3, 0°2, and less than 0°01 respec- 
tively, even at 1,300° С. It is evident that in the former case 
the nature of the metal is irrelevant. 


Electric Lighting at “Mecca. According to the Daily Graphic, 
an American consular report on the Mecca pilgrimage states 
that an English firm has been granted the contract for lighting 
the prophet’s sanctuary at Medina with electricity. 


Metropolitan Association of Electric Tramway Managers.- -'l he 
quarterly meeting of the above association was held. at the 
Municipal and County Club, Whitehall, S.W.. on Friday. 
February 14th. A number of subjects of interest to managers in 
the Metropolitan area were discussed at the meeting. 


// 
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LOCAL NOTES 


ABERDEEN: Deeside Electricity Works.—The Electricity 
Committee last week paid an otticial inspection to the generating 
station Of the Deeside Electricity Supply Co., which it has 
recently acquired, 

ACTON: Electricity Statistics.—The accounts for the nine 
months ended December 5156, 1907, showed a deficiency of 
52.181 compared with an estimated deficiency of £1,887. 

BAILDON (YORKS.): Electric Lighting Scheme.—A scheme 
for giving a supply of electricity in this district has been sub- 
mitted bv a Baildon firm ot electrical engineers, and is now 
under consideration. 

BELFAST: Automatic Point Controllers.—At the weekly 
meeting of the Electrical and Tramway Committee on Monday 
the tramways manager, Mr. Andrew Nance, recommended the 
purchase ot three sets of Tierney's automatic controllers at 
£80 each as an experiment. If successful they will be ap- 
plied to all the points, the total cost being about £3,500. The 
present svstem by which the points are moved by boys costs 
£1,750 per annum. 

BERMUDA: Electric Supply.—The Bermuda Electric Light, 
Power and Traction Co. will soon commence to supply current 
in Hamilton, the capital of the island. This company, an 
American concern, secured the necessary powers by an Act in 
1904. but owing to delay in commencing work, the Hamilton Cor- 
poration declared that the rights acquired had been forfeited, and 
refused the company permission to erect poles, &c. The Govern- 
ment, however, sided with the company, and accorded the neces- 
sary permission. ‘To protect existing lines at crossings, two 
parallel guard wires are used, instead of the network of guard 
wires, the mesh of which was not to exceed six inches, at first 
stipulated for in the regulations. 

BIRMINGHAM: Progress of Electrical. Undertaking.—Mr. 
R. A. Chattock, City Electrical Engineer and Manager, de- 
livered a lecture at the Midland Institute last week, in which he 
dealt with the Corporation electrical undertaking. He stated 
that a very smal] plant was installed in the year 1882, but in a 
very few years this became overloaded, and in 1889 the Birming- 
ham Electricity Supply Company was formed. In 1900, the 
Corporation purchased the undertaking from the company, and 
three vears later decided to municipalise the tramways and to 
work them by electricity. In connection with the new arrange- 
ments for supply in the city, the supply of current to large 
power users was being taken up in a very gratifying manner, 
especially for rolling mill work, large motors having a capacity 
of 200 h.p. or 500 h.p. being installed in many instances for this 
purpose. During the year 1900, when the Corporation pur- 
chased the undertaking from the company, the plant capacity 
was 2.700 kw., but at the present time the capacity of the three 
renerating stations at Dale End, Water Street, and Summer 
Line is 16.476 kw., and whereas during 1900 the units sold 
were 5,040,822, 1% was anticipated that during the vear ending 
March 51st, 1998, the units sold would reach 21.000.000. The 
horse-power of motors connected to the mains in 1900 was 550, 
but at the present moment this amounts to 6,000. 

Tramway System.—aAt the suggestion of the Board of Trade, 
side gates have been placed to all the new cars to lessen the 
risk of accidents. The brake invented by Mr. A. W. Maley, of 
the Leeds Tramway Department, described in ELECTRICAL EN- 
GINEERING, Vol. II., p. 851. has been fitted to three new cars 
by consent of the Board of Trade for a period of three months, 
but the manager has been authorised to endeavour to secure 
the consent of the Board of Trade to their use on all the 30 new 
cars recently ordered. 

The committee report that the Electric Suppiv Committee, 
under powers given to the Corporation in their Tramway Acts 
of 1905 and 1905, request that a sum of £12.293. expended in 
cables, and £1.021, the cost of laving cables for the Aston route 
within the сіу. should be assigned to the electric lighting 
undertaking. Already a sum of £67,500, expended on feeder 
cables in connection with the tramways, has been assigned to 
the electricity undertaking. 

The following terms have been arranged for the temporary 
working of the tramways in the Handsworth district :—(1) 
Birmingham will provide sufticient cars, for which Handsworth 
will pay £1 10s. per car per week as hire. (2) Handsworth 
Council will pay to Birmingham working expenses at the rate 
of 514. per car mile. (3) Handsworth Council will provide 
electrical energy, car-shed accommodation, and maintain. the 
permanent way. (4) Birmingham will maintain overhead equip- 
ment, the cost of which is included in the working expenses of 
eid. (5) Birmingham will hand over to Hardsworth all receints 
from the trathe. This arrangement is subject to reconsideration 
immediately the outstanding questions between the Handsworth 
Council апа the company, who have control of the Aston tram- 
wavs. are settled, so that through services can be arranged. 

BOLTON: Power Supply.—Messrs. Н. Bessemer & Co., Ltd., 
of the Bolton Tron and Steel Works. have asked for a reduc- 
tion in the charges for electricity supplied by the Corporation to 
their works, and if no concession is made they propose erecting 
their own power station. 

BO'NESS: Electricity Works Assessment.—The National 
Electrical Construction Co., the owners of the electricity works 


at Bo'ness, appealed against the decision of the Valuation Com- 
mittee of the County Council of Linlithgow, in connection with the 
valuation of the electricity works and mains. The Committee's 
valuation was £650 upon the works and £650 upon the mains, 
whereas the company contend that the total valuation should be 
£400, which was the sum at which the valuation stood for the 
year 1906-7. The Valuation Committee, on the other hand, con- 
sider that £400 was an arbitrary sum and was not а fair 
valuation of the undertaking, the capital expenditure upon 
which amounted to £20,946, and on account of which an annual 
payment of £1,650 was made to the town council. ‘Taking into 
account, however, that the works had only been in existence 
for three years, they were willing now to fix the annual value 
at 3 per cent. on the cost, or £720. The Appeal Court has 
upheld this decision. 

BRENTFORD: Tramway Track Repair.—At the last meeting 
of the District Council the Special Committee appointed to 
consider the condition of the tramway track reported that the 
repairs were being carried out in a most unsatistactory manner 
by the Tramway Co.’s men, and that the present condition of 
the track was dangerous to trathc, due to the track being so 
much worn and in a bad state of repair. The Council жаз 
recommended to serve notices on the company under the Tram- 
ways Act of 1870, and the London United Tramways Act of 1898, 
to take up the existing wood block paving, to take out and 
replace with new all worn points and rails, to readjust rails 
where they are sunk, so as to obtain a cross fall of 14 in. at 
least on to the near side rails in every case throughout the 
street. ln the event of the notice not being complied with 
within seven days, as mentioned by the Tramways Act, the 
Ceuncil.-(which agreed to the above recommendation)— will 
make representations to the Board of Trade and request that 
authority to direct inspection by an oflicer, and if the default 
complained of is proved to his satisfaction, his report is to be 
adduced as evidence, and proceedings be taken against the com- 
pany for legal penalties, viz., not exceeding £5 per day for 
every day the non-compliance continues, until the entire track 
has been thoroughly repaired to the satisfaction of the Council. 

BRIGHTON: Tramway Undertaking.—At the meeting of the 
Brighton and Preston Ratepayers’ Association, a suggestion was 
made, with the hope of bringing the tramway undertaking into 
a more flourishing position, that lighter trams should be pur- 
chased for working on the hills, it being stated that the outlay 
would be more than repaid by the saving of 50 per cent. in 
current. It was also suggested that electric motor-omnibuses 
should also be taken up in connection with the tramwavs. 
Councillor Ashby, a member of the Tramways Committee, 
assure | the members of the Ratepavers’ Association that if they 
спіу understood the inner working of the undertaking, they 
would realise the ditliculty in the way of running the svstem 
successfully. A great drawback was the interference of the 
Council with the recommendations of the manager, a state of 
affairs which would not exist in the case of a company. Ап 
objection to lighter cars was the lability of accidents. With 
regard to electric motor omnibuses, the Council had already 
received applications for permission to run these, and he agreed 
that this permission should be allowed. During the course of 
the discussion, it was suggested that the tramway system could 
only be made to pay by placing the control in the hands of the 
{гаће manager, who would fit the service to the public require- 
ments, instead of having hard and fast time tables fixed by a 
cenimittee. 

The Southwick Electricity Works.—At the meeting of the 
Corporation on Thursday, Councillor Griffiths asked that the 
report as to the first year’s working of the Southwick electricity 
works should be presented as soon as possible after March 
Slst, and in the course of a speech went into some detail 
concerning the fina.ce of the undertaking. There appears to 
be some misunderstanding on this matter between Mr. Coun- 
cillor Griffith. and the Chairman of the Electricity Committee, 
Mr. Alderman Carden. The transfer to the Southwick works 
was only made in February of last year, and it is consequently 
impossible to give any reliable data until a year’s working has 
been completed under the new conditions. On the previous 
year's working а loss ot £10,233 was made, due to the necessity 
for having to run two stations fully staffed and under steam 
for about ten months out of the year in question. This en- 
tailed a very great expenditure, but was unavoidable, as the 
risk of shut-dowas in the event of Southwick plant failing 
during the period of testing would otherwise have been too great. 
So far as can be judged from the current vear's working. 
there is everv prospect of reducing the £10.0% loss of last 
vear to something about £2,000, and the accounts would have 
been on the right side this vear had it not been for the excep- 
tionally high price of coal during the last six months. The 
average price has increased by well over 3s. per ton for the 
vear's working. and this represents a total sum of over £3.0C0. 
The £10.000 deficit of last vear was paid out of the reserve 
fund. and there is still a balance of some 210.000 or £12,000 
from which this year's deficit will in all probability be paid. 
It may be pointed out that the rates have never been called 
on for anything so far by the Electrical Department, and, in 
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fact, in past years of prosperity the undertaking has contri- 
buted no less than £14,000 to the rates, and in view of the 
present position it would have been very much better had this 
sum been kept in the reserve fund. 

CANADA: Toronto Electric Light Co.—In connection with 
the purchase of electrical plant of the Toronto Electric Light 
Co. by the Corporation, an independent valuation has been 
made which sets the value of the plant to the Corporation at 
$4,000.000. The company intended to ask 36.000.000, but the 
Corporation Consulting Engineer recommends that in this event 
a separate plant should be erected. The basis suggested by the 
Corporation adviser is one year's revenue in addition to the 
value of the plant. | 

CHEADLE AND GATLEY: Revocation of Electric Lighting 
Order.—TYhe Board of Trade have revoked the Cheadle and 
Gatley Electric Lighting Provisional Order, 1900. 

CHISWICK: Smoke Nuisance from Tramway  Station.— 
The engineer to the London United Tramways Co. has written 
to the Council in reply to complaints which have been made 
by that body with reference to the emission of black smoke 
from the generating station. The engineer states that the ap- 
paratus which was installed some months ago, and which it 
was claimed would entirely prevent the emission of smoke, had 
been a complete failure, and was about to be removed from 
the power station. It appeared to be impossible to operate the 
company's station without the emission at times of a quantity 
of light smoke. Every precaution, however, was taken 
to reduce this to a minimum, and, in his opinion, there 
was not a chimnev-shaft in London dealing with so much 
boiler capacity which was more free of smoke than the com- 
panv's. It was stated by the Chairman of the Council that 
the Sanitary Inspector was dealing with the matter. 

CLECKHEATON: Proposed Abandonment of Tramways.— 
With reference to the proposal of the Yorkshire (Woollen) Dis- 
trict Electric Tramway Co. to abandon certain authorised tram- 
ways, the company has written to the Board of Trade offering 
to assiun their powers to the local authority for a purely 
nominal consideration, and = stating their willingness to enter 
into an agreement to work the tramways. The.company takes 
this position for the reason that the local authorities of Cleck- 
heaton and Liversidge are of opinion that the tramways would 
be profitable. ‘The company further states that as the lines 
already constructed only yield on the average a return of 2 per 
cent. per annum on the capital outlay, they consider they would 
be ill-advised in raising further capital for the construction of 
the lines above referred to. At the meeting of the local Chamber 
of Commerce on Thursday, it was decided to again protest 
avainst the company being allowed to abandon this part of their 
original scheme, 

New Telephone Charges.—At the meeting of the Chamber of 
Commerce on Thursday, it was decided to ask Sir Т. Р. 
Whittaker, the Member for the division, to do his utmost 
towards securing the appointment of a Select Committee to 
inguire into the question of telephone work and charges. 

DOUGLAS (ISLE OF MAN): Electricity Supply.—<A proposal 
has been before the Town Council to engage а consulting 
engineer to report upon the cost and feasibility of utilising 
water from the reservoir in connection with the generation of 
electricitv for lighting the town and working the tramways. 
Rough estimates go to show that the conversion of the trams 
on the Douglas Promenade and in the upper town would cost 
between £70.000 and £80,000. At present there is a profit of 
£6,000 per annum made upon the existing trams, and the 
Council hesitate to face the risk of reducing three-fourths of 
the present system, which cost £59,000, to the scrap heap. Con- 
sequently it has been decided not to go further with the scheme, 
but to leave it open for private enterprise. 

DUNDEE: Electrical Contractors’ Dinner.—The annual 
dinner of the Dundee branch of the Electrical Contractors’ 
Association, was held on the 19th inst. 

DUNFERMLINE: lectricity Supply.—Following upon the 
decision of the Town Council to appoint an engineer to submit 
estimates as to the cost of erecting a generating station, and 
alternatively of taking a supply of electrical energy in bulk 
from the Fife Electric Power Co., Sir Alexander Kennedy has 
been appointed to do this. 

EAST НАМ: Are Lamp Hiring Scheme.—The Borough Elec- 
trical Engineer is to circulate a pamphlet in connection with 
the hire of are lamps at an inclusive charge per quarter, to- 
gether with a draft form of application and agreement to be 
entered into by consumers who wish to avail themselves of an 
installation under this system. 

EDINBURGH: Electric Pressure Testing.—It has been de- 
cided to instal an apparatus for testing electrical pressure in 
the City Chambers, and that the apparatus be placed under the 
direction of the gas inspector, who already has similar powers 
of control in relation to the gas supply. 

FARNHAM: Overhead Wires.— A special meeting of the 
Urban District Council was held !ast week to further discuss 
the application of the Farnham and District Electric Supply Co. 
to be allowed to adopt overhead wires as part of their scheme 
for supplying electricity in the district. Inquiries have been 
made of a number of other places similarly situated to Farnham, 
and extracts from the return show that at Burgess Hill no 


complaint has been made with regard to overhead wires: 
Felixstowe and Walton are quite satisfied, provided ight steel 
poles are used; the Chelmstord Borough Surveyor states that 
all lines should be underground, and Walton-on-Naze has agreed 
to overhead wires to facilitate the operation of the company. 
At the end of the discussion, a resolution was moved suggesting 
that the company might endeavour te evolve a scheme to carry 
the wire at the backs of houses instead of on poles in the 
public süeets. An amendment to this was Шо, waving the 
consent of the Council to use all overhead wires provided the 
poles be placed at the backs of houses. The amendment was 
carried by five votes to four. 

HANDSWORTH: Zhe Tramway Question.—At the last meet- 
ing of the District Council, it was reported that the chairman 
of the Council and the chairman of the Tramways Comnmatte: 
had at last been able to interview Mr. Emile Garcke and the 
secretary of the Tramways Company in London, with reterence 
to the Handsworth tramways. As a result, a letter from the 
secretary of the company had been received, expressing the 
company’s willingness to enter into negotiations with Hands- 
worth for the sale of their section of the cable tramways. if 
Birmingham will join Handsworth in the matter. A suggestion 
was made that the price should be fixed by arbitration it they 
could not agree, leaving it to the respective local authorities to 
settle their liabilities between themselves, 

HANLEY : “Free” Wiring- Mr. C. Н. Yeaman has presented 
a report dealing with the question of how far it would be possible 
to extend the efforts now being made to encourage the use сї 
electric lighting in small houses and cottages. He states that 
most schemes of this sort have been worked in conjunction with 
a hire-purchase or. deferred. payment. wiring scheme. From in. 
quiries made, he has ascertained that, out of 200 electrical 
undertakings, 162 have not entered upon апу such scheme, 12 
have tried and abandoned it. and only 26, of which Hanley is 
one, continue to work a system of deferred payment in conne- 
tion with electric wiring. Of the 26 undertakings providing 
wiring, four did the work themselves, six handed it over 
entirely to private firms, and 16 employed a contractor under 
their own management. Aiter very carefully investigating the 
evidence he has been able to collect, Mr. Yeaman has come to 
the conclusion that little more can be done in Hanley than has 
been done up to the present. . 

HEANOR: Electric Lighting Scheme.—An electric lightinz 
scheme is under consideration by the Town Council. 

HESTON & ISLEWORTH: /efuse Destructor.—1t has bwen 
decided to place the management of all matters relating to the 
refuse destructor under the Electric Lighting Committee. 

HUDDERSFIELD: Electricity Accounts, — Тһе gross receipe 
of the electricity undertaking for the past year were £250.75». 
whilst the expenditure amounted to £19,569. After meetin: 
capital charges, there remains a balance of £985, which has been 
placed to depreciation and contingencies fund. This latter fund 
now stands at £11,874. 

IPSWICH: Free Wiring.—The Electricity Department is now 
prepared to instal wiring, lamps, and plain fittings, upon the 
basis of a quarterly rental per lamp installed. The consumer 
is asked to sign an agreement undertaking to pay the renu! 
for at least three vears, should he occupy the house for that 
period. The whole installation will remain the property c! 
the Corporation, and the consumer will be required to ке! 
his landlord's signature to an agreement confirming this. The 
consumer may, at any time, arrange £5 purchase the installatior 
for cash, or by paying an increased rental for a period. The 
supply will be measured through a meter in the usual way, and 
charged at 4d. per unit. with a discount of 5 per cent. tor 
prompt payment. If desired, a prepayment or slot meter can 
be installed, 4d. per unit extra being charged in lieu of meter 
rent. 

KINGSTOWN (DUBLIN): Condition of Tramway Track.— 
At the meeting of the Council last week, a resolution was 
proposed that. as the tramway company had failed to fuii 
its statutory obligation to keep the tramway track in Kingstown 
in a safe condition, the District Surveyor be authorised to rail 
off for public traflic such parts of the tram road referred to 
After some discussion it was decided that the Surveyor be 
instructed to make out a list of the dangerous places, and to 
forward it to the tramway company, with a request that they 
should at once be put in order. 

LONDON: London County Council: Electric Light Тоат. 
At the meeting of the L.C.C. on Tuesday. the Woolwich 
Borouch Я applied for sanction to borrow 55.070 to cover 
expenditure (£1.762) incurred up to September 56th. 1907, and 
to be incurred, in the purchase of electrical apparatus for lettin 
on hive and for wiring consumers’ premises on the hire-rental 
system. The amount applied for is made up as follows :—-Ar 
lamps, £1.000; motors, £1,150; radiators, £350. and wiring 
work, £500. 

Tramway Mattere.--On the recommendation of the Highwavs 
Committee the Council decided. in conection with the electrin- 
cation of the Beresford Sauare to Abbey Wood tramways. te 
"urchase 150 yards of tramway in High Street, Flumstead. fror 
the Bexley Urban District Council. The price. fixed at the cost 
of construction, less depreciation, is £1.169 15s. 9d. Certain 
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modifications will be required in the track work of the purchasea 
tramway in order that through running may be arranged. 

ма. Sharp asked the Chairman of the Highways Committee 
what progress was beinz made with the construction of the 
tramway from Hammersmith to Harlesden, and whether it 
would be opened in timz for the Franco-British Exhibition. 
Mr. Whitaker Thompson replied that dithculties have arisen with 
Hammersmith Borough Council in regard to paving works, and 
the dispute might have to be taken to the Board of Trade tor 
arbitration. Lhese delays mignt ргеуса the completion of the 
whole of the route before the Exhibition, but the Council. had 
the permission of the Board of Trade to complete the tramway 
as far as Uxbridge Road, and that would be done as ғсоп as 
possible, but the rapidity of completion of th» portion north of 
Uxbridge Road must depend on the reasonableness of Hammer- 
smith Borough Council. 

Camberwell > London Power Bills.—From March 31st, 1900, up 
to the present time, the sum of £1,568 has been spent in 
opposing electric power bills. 

rinsbury: Tramway Speed.—The Borough Council have de- 
cided to ask the Board of Trade to restrict the specd to twelve 
miles an hour upon the L.C.C. tramways along Goswell Road. 

Hammersmith: Reserve Fund.—Iin June, 1905, the Borough 
Council resolved to provide a reserve fund in connection with 
the electric light undertaking, and at that time the sum of 
£2.5L0 was carried to the credit of the fund. Nothing has 
since been added, but £7,000 has been transferred from the 
funds of the undertaking to the relief of the rates. At the last 
meeting of the Council, the Finance Committee reported that 
it was most desirable that the reserve fund should be placed 
on a more satisfactory basis before any further contributions in 
aid of the rates were made. The Council adopted the com- 
miitee's recommendation that the further sum of £2,500, being 
part of the accumulated surplus ot £0,500 not yet appropriated, 
be carried to the credit of the reserve fund. 

Islington: London Power Bills.—Mr. Vorley, chairman of the 
Lighting Committee. reported to the Council last week having 
attended an important conference between the Law and Par- 
liamentary Comm‘ttee of the L.C.C., and representatives of 
Porouch Councils possessing electricity undertakings. Unani- 
monslv the Borough Council representatives said that the Elec- 
tricity Supply Bills ought to he opposed in Parliament. Result- 
ing from the meeting an informal conference was afterwards 
held of the same Borough Council representatives, and some 
important resolutions were passed; so important were they that 
he had every confidence that they would affect the whole ques- 
tion of bulk supply in London in the future. Before he men- 
tioned the matters publicly, however, he desired to bring the 
resolutions before the Lighting Committee, and no doubt a 
full report would be presented to the Council. By 18 votes to 3 
the Council agreed to a resolution empowering the Lighting 
Committee. should they deem it desirable to modify the scale 
of charges to large consumers of electricity possessing high load 
tractors, provided always that such modification apply to all 
consumers taking current under the same conditions, and that 
every such modification be reported to the Finance Committee 
for their sanction. 

LUTON: Opening of Tramway System.—-The system of 
electric tramways which have been constructed by Messrs. J. G. 


TENDERS INVITED AND 


ACCRINGTON.—New baths, with electrical installation, are 
to be erected at Accrington at a cost of £9,500. 

ACTON.—Tenders are invited for the annual supply of 
meters, prepayment meters, carbons, house fuse-boxes, meter 
boards, and cables. Particulars from Mr. J. M. Blair, the 
Electrical Engineer, 130 Churchfield Road, Acton, and tenders 
to the’Clerk by February 29th. 

AUSTRALIA.—The Commonwealth Government calls for 
tenders by April 14th for the construction and laying of two 
cables between Victoria and Tasmania. £1,000 deposit is re- 
quired, and full particulars and specifications may be inspected 
at the Commonwealth Government ottice, 72 Victoria Street, 
Westminster. 

BELFAST.—Extensions of cables have teen authorised at а 
cost of about £250 in connection with the Campbell College. 

BRADFORD.—The Tramways (Committee has decided to 
spend £21,000 on the renewal of the track in various parts of 
the city. 

BURY.—The Corporation invite tenders for the supply, de- 
livery, and erection of two 2,000.kw. turbo-alternators with 
exciters and condensers. Specifications and general eenditions 
maw be obtained from Mr. S. J. Watson, Electricity Works. Bury 
(fee £2 2s., returnable), and tenders to the Town Clerk by 
March 16th. 

DUNDEE.—Tenders are invited for E.H.T. three-phase and 
direct-current switchboards and substation generating machinery. 
Full particulars from Mr. H. Richardson, the Chief Electrical 
Engineer (fee £3 3s., returnable), and tenders to the Clerk 
by March 2nd. 

FINCHLEY.—The Council invites tenders for the supply and 


White & Co. were opened on Friday. The contractors some 
time ago submitted a proposal, which was accepted, to construct, 
equip, and lease the tramways tor a period of wears, the Cor- 
poration to provide the capital, which amounted to £62,000. and 
the company to pay rent equivalent to interest and sinking tund 
charges during the term of the lease. The svstem adopted is 
overhead trolley, and the distance at present covered is about 
six miles. Already there are thoughts of extending the system 
and linking up with the neighbouring town of Dunstable. 

MANCHESTER: Progress of Tramways.—-In an address by 
Alderman E. R. Wilson at the Longsight Publie Hall, on 
Thursday, it was stated that the capital expenditure upon the 
Corporation tramway system now amounts to £1,/50.000. Last 
vear no less than 145.264.0С0 passengers were carried, 69 per 
cent. of whom paid a fare of one penny. The average tare 
received was 'l'19d., and. whereas the old tramway company 
paid £8,000 in rates, the ‘Tramways Committee now pays 
£25.0°C per annum. The average cost per mile of track has 
been £5.270, with an additional £1.090 per mile for overhead 
equipment, | 

51 ОСКТОХ (RURAL): Revocation of Electric Lighting Order. 
—The Board of Trade have revoked the Stockton (Rural) Electric 
Lighting Order, 1902. 

TAUNTON: Electric Tramway Agreement.—The Taunton 
Electric Traction. Company has made an application. for a 
renewal of the agreement which expires in August, under which 
the British Electric Traction Co. guarantees to the Corporation 
a minimum payment tor the supply of electricity in connection 
with the tramways. The company intimates that 1f satisfactory 
terms can be arranged, including a reduction in the price paid 
for current, the extension of the trams to Rowbarton will be 
put in hand. The question of negotiating with the company is 
in the hands of the Electric Tramway Committee, and a report 
will be presented at the meeting in March. 

YORK: Light = Railway Inquiry.—The Light Railway 
Commissioners heard an application. on Tuesday by the Cor- 
poration for powers under the Licht Railway Act to convert 
the existing horse tramways to electric traction, and for the 
construction of additional lines. Mr. Tyldesley Jones, who 
represented the Corporation, said that there was a difference 
of opinion, both on the Council and in the city, as to whether 
the Corporation shonld work the lines themselves or lease them 
to a company or some other firm. A pledge was therefore 
given that before any decision should be come to on that point 
the ratepayers should be consulted, and a special clause had 
been introduced into the Order to enable the ratepayers to 
vote as to three alternatives :--(v) Shall the light railways be 
constructed and worked by the Corporation? (b) Shall the 
hight railways be constructed by the Corporation and then 
leased to a company, firm, or person to work them? (е) Shall 
the undertaking be leased to a company to construct and 
work? The cost of the tramways on the surface-contact sys- 
tem was estimated at £128,000. and the Corporation owned 
the electric lighting station, which contained quite sufficient 
plant to deal with these tramways. The North-Eastern Railway 
Co. contended that certain bridges should be rebuilt, but 
after hearing the evidence the Commissioners decided to grant 
the application, and expressed the opinion that the bridges 
were safeguarded in the order. | 


PROSPECTIVE BUSINESS 


erection of one 700-kw. high-speed engine and dynamo com. 
bined. Specifications, &c., from the Electrical Engineer, Mr. 
E. Calvert, Electricity Works, Squire's Lane, Finchley, N. 
(Fee, £2 2s., returnable.) "lenders to the Town Clerk by March 
and. 

GLASGOW.—The Tramways Department invite tenders for 
the supply and erection of two movable bridges over the Forth 
and Clyde Canal at Dalmuir and Kilbowie. Full particulars 
from the General Manager, 46 Bath Street, Glasgow, and tenders 
to the Town Clerk by April 15th. 

HANDSWORTH.—Tenders are invited for (a): 315 kw. 
generating set, (b) feed-pump economiser and pipe work, (с) 
switchgear for 315 kw. generating set. Full particulars from 
Messrs. Kennedy & Jenkin, 17 Victoria Street, fee £3 3s., re- 
turnable, and tenders to the Town Clerk by March 4th. 

HANLEY.-—On the 18th inst., Mr. Н. R. Hooper held a Local 
Government Board inquiry into the application of the Corpora- 
tion to borrow £18.000 for electricity extensions. Included in this 
were a new 50) kw. steam generator, £5.000; mains, transformers. 
meters, instruments, and tools, including overdraft mains at 
December, 1904, and expenditure under all these heads to 
December, 1906, amounting to £5.358; and future extensions 
from that date of £12.642. Owing to the new requirements 
of the Local Government Board, that the expenditure under 
each head should be given separately and in detail, the In- 
spector was furnished with full particulars of the expenditure 
from the commencement, and he decided to deal with the appli- 
cation as at the 12th inst., at which date the expenditure in 
excess of previous sanctions amounted to £9.451. while to 
avoid the necessity for a further sanction at an early date he- 


330 ELECTRICAL ENGINEERING 


Fes. 27, 1908. 


ооа —— —— — o ——__ TUE, 


also allowed prospective sums to be included for new plant, 
£5,000; new mains, &4,000; new transtormers and substations, 
£5.000; and instruments, boosters, &c., of £538; making a 
total of £21,969, or nearly £4,000 on suspense account for the 
next two years, beyond the amount applied for. The 
Inspector emphasised the point made in several recent 
inquiries that meters and testing instruments, having short 
lite. should be provided out of revenue. Also that independeri 
ledger accounts must be kept of the expenditure against each 
sanction, and the Electrical Engineer gave such particulars for 
the period since he took осе in the spring ої 1905. The 
Electrical Engineer pointed out that while he entirely agreed 
with the principle of paying out of revenue for all smal] items, 
these made a large annual sum in the aggregate, and an under- 
taking adopting this virtuous policy suffered in its cost sheet 
in comparison with one not doing so, unless such’ charges were 
made upon a depreciation and reserve fund into which surplus 
balances or profits were paid annually. 

HASLINGDEN.—At a meeting of the Haslingden Town 
Council on February 20th, it was reported that the Local 
Government Board had sanctioned a loan of £8,400 for the 
erection of a refuse destructor at Lincoln Place, which will 
be worked in connection with the electricity undertaking. 

HEYWOOD.—The report by the Electricity Committee with 
regard to extensions at the electricity works, involving an 
expenditure of £10,000, has been approved. 

HORNSEY.—The Finance Committee recommend the adop- 
tion of the recommendation by the Electricity Cominittee that a 
new feeder for the supply of electricity to the Muswell Hill 
district should be laid, and that application be made to the 
Local Government Board in this connection with regard to a 
loan of £10,000. 

ILFORD.—The Council invites tenders for the supply of the 
following, required during the year ending March ólst, 1909, 
for the electricity department :— Meters, cables, incandescent 
lamps (carbon and metallic filament), arc lamp carbons, house 
service fuse boxes, joint boxes, coal. Full particulars from Mr. 
A. Н. Shaw, Electricity Works. Ley Street, Ilford, Essex. 
and tenders to the Clerk by March 10th. 

LEEK.—The resident engineer is to undertake the duties of 
consulting engineer in connection with the proposed extensions 
at the electricity works. 

LLANDUDNO.—The Council has authorised the extension of 
the plant at the generating station, which has been rendered 
necessary 1n connection with the supply of electrical energy to 
the tramways. 

LONDON: London County Council.—Tenders are invited for 
the supply and delivery of about 525 tons of steel girder tram- 
way track rails and fastenings required for the reconstruction on 
the overhead trollev system of electric traction, of the existing 
tramways from Brixton Road to near Camberwell Green. А 
statement must be made as to where the rails will be manufac- 
tured. Specifications, &c. (fee, two guineas, returnable), from 
the Chief Engineer to the Council, and tenders to the Clerk by 
March 3rd. 

MANCHESTER.—The Electricity Committee invites tenders 


for the supply, delivery, and erection at the Stuart Street 
station of natural draught cooling towers. Particulars from 
Mr. F. E. Hughes, secretary to the electricity department, 
Town Hall (fee, two guineas, returnable), and tenders to the 
chairman of the Electricity Committee by March 10th. 

RICHMOND (/re/and).— A sub-committee of the Richmond 
Asylum has been appointed to consider the installation of 
electric light. 

ROCHDALE.—Major Stewart, R.E., on Tuesday held a 
Local Government Board inquiry into an application by the 
Corporation for sanction to borrow £22,175 for the purposes 
of electric lighting. It was explained that in the first few 
vears there was а loss of £5,543 on the electricity undertaking, 
which had to be paid for out of the rates, but £5,350 of this 
was repaid, and there was now a reserve fund of £4,000, The 
net profit had increased from £1,195 in March, 1905, to £4,135 
last year. The Inspector expressed satistaction with the 
accounts. 

SPAIN.—The Gaccta de Madrid of February 7th notifies that 
the Compania del Ferrocarril de Sarna а Barcelona have 
applied tor a concession for an electric tramway in Barcelona, 
and that a period of one month froin the date of publication has 
been appointed for the presentation of more favourable proposals. 

The Gaceta of February llth notifies the approval ot the 
transfer of an electric tramway concession granted to the 
Seville Tramways Co., Ltd., to the Compania Sevillana de Elec- 
tricidad. 

The Gareta of February 11th also announces that tenders will 
be opened at ncon on March 16th, at the Junta de Obras del 
puerto de la Coruna, for the supply of three three-ton electric 
cranes, at a maximum cost of 133,919 pesetas (about £4,618). 
Local representation 3s necessary. 

WREXHAM.—Tenders are invited for stores. Particulars 
from the Borough Electrical Engineer, and tenders to the Town 
Clerk by March 6th. 

WEST HAM.—With regard to the estimate of the cost ot 
plant required for the Council's electricity undertaking up to 
March 3lst, 1910, the consideration of which stands adjourned 
pending the decision of the Finance Committee of the Council 
on the question of applying to the Local Government Board 
for sanction to a loan for the sums of £7,045 and £64,880, a 
further report has been made by the Electrical Engineer giving 
an explanation of the necessity for the new plant, and also 
articulars as to the periods during which the amounts will 
e required. It is estimated that for the vear ending March 
Slst next £12,300 will be wanted for generation, and £4,500 
for distribution. For the year to end March 31st, 1909. £18.005 
is put down for generation, and £9,750 for distribution. and 
for the following year £6,325 for generation, and £14.000 tor 
distribution. The Electric Lighting and Tramways Committee 
have approved this allocation of the estimated cost, and have 
instructed. the Electrical Engineer to submit the same to the 
Finance Committee. 

WIGAN.— Tenders are to be invited by the Board of Guardians 
for an electrical installation at the new Workhouse Infirmary, 
Billinge. 


TENDERS RECEIVED AND ACCEPTED ` 


BELFAST.—Quotations have been received for scrap 
copper and wire, and the tender of Messrs. Pearce, Brown, 
Smith & Co., 7 Wilson Street, Finsbury, London, has been 
accepted. 

BIRMINGHAM.—An order has been placed with Messrs. 
Dick, Kerr & Co. for 30 electric tramcars, similar to those 
already in use. 

BIRMINGHAM.—The Birmingham Tame & Rea Drainage 
Board have accepted the tender of Messrs. Johnson & Phillips, 
Ltd., for the complete erection and equipment of a 6,600-volt 
transmission line in connection with the new storm water pump- 
ing plant which is being installed. 

CHISWICK.—The Council has accepted the tender of 
E. Evans. Hounslow, for the annual maintenance of fire- 
alarms and telephones in the Council's offices. 

KIRKCALDY.—The tender of Mr. К. Bryson, of Kirkcaldy, 
has been accepted for wiring the new sanatorium at £29 15s. 

LEEK.—4An agreement has been entered into with the D.P. 
Battery Co. to put the batteries at the generating station into 
eood order and maintain them for ten vears at a premium of 
£65 8s. per annum. An offer by the Vulcan Boiler & General 
Insurance Co. for insurance of the engines and dynamos at 
£52 3s. has also been accepted. 

LOCHGELLY.—The Lochgelly Coal & Iron Co. have placed 
an order with Messrs. Johnson & Phillips, Ltd., for the com- 
plete erection of a 3,000-volt overhead transmission line for 
their Lochgelly works. 

LONDON: London County Council.—The tender of P. & W. 
Maclellan, Ltd., amounting to £1.072 18s. 9d., for the supply 
of 126 tons of tlat-bottomed rails, &c.. required for the tramway 
car-sheds at Bow, Hammersmith, and Hackney, has been ex- 
tended to include about 115 tons of two kinds of flat-bottomed 


rails with bolts and fish-plates, for the first portion of the 
centra] car repair depót in Woolwich Road. For the rails the 
price quoted is 2s. 6d., less than the original figure of £7 8s. 94. 
per ton. The total cost of the 115 tons is estimated at £956. 

The tender of the Electrice Construction co., Lid., tor the 
supply of 500 kw. machines is to be extended to include a 130 
kw. machine required for starting tne larcer machines, now being 
installed at Hammersmith temporary. substation. The price of 
the machine 1s £541 10s. 

The Couneil has accepted the tender of the India Rubber. 
Gutta Percha, & Telegraph Works Co., Ltd., for the ‘supply 
of 500 plough bases at 54s. each, and 600 leads at 4s. each, re- 
quired in the tramways denartment. 

The Council have accepted the tender of Messrs. Johnson 
& Phillips, Ltd., for supplying and laying cables in connec- 
tion with the extension of tramways in Seven Sisters and 
Caledonian Roads. 

Lambeth.—The Borough Council has accepted the tender ot 
the General Electric Co. at £35 2s. 8d., for the supply of addi- 
tional electric light fittings for the new Town Hall. 

Stepney.—An order has been placed with the Tudor Accumu- 
lator Co., Ltd., for a battery of nine cells (in connection with 
the meter testing switchbozrd at the generating station) at £64 

MUMBLES.—Mr. A. Н. Gibbings, of Liverpool, has offered 
to undertake to convert the present 200 public lamps from gas 
to electricity at a cost varying from a minimum of £2 15s. to 
£3 10s. per lamp per annum, according to the number of hours 
of lighting. The present cost of publie lighting is about £2 3s. 
per lamp. During the discussion which took place upon this 
offer, it was stated that some time ago Mr. Gibbings had told 
the Council that electric light would prove cheaper than gas. 
but from this offer it appeared that it would cost about £150 
per annum more than they paid for gas. In reply to this, it 
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was pointed out that there would be considerably more light. 
It was decided, however, to inquire of Mr. Gibbings it he 
could give better terms. 

WEST HAM.—The Electric Lighting and Tramways Com- 
mittee has accepted the offer of the Bell Punch and Printing 
Co.. Ltd., to extend the contract for ticket punches for a 
period of three vears, at the rate of 12s. per punch per annum, 
instead of 15s., as per the present contract. This will effect an 
annual saving of about £52 105. The Committee has approved 
the acceptance of the offer. of the present. contractors, the 


Ф 


Cryselco Co., tor the annual supply of carbon lamps at present 
contract prices, tess 10 per cent.. and also the purchase from 
Wm. Cory & Sons, Ltd., of 12.000 tons of North Country coal 
at 105. (a considerably more favourable price, points out the 
Engineer, than obtained during the past year), and 12.000 tons 
at 9s. 8d., of North Country coal, slightly iower calorific value 
accounting for the difference in price. 

WILLESDEN.- The Urban District Council has accepted 
the tender of G. & H. Turner for the annual maintenauce ot 
the telephone system. 


COMPANIES' MEETINGS AND REPORIS 


ABERDEEN SUBURBAN TRAMWAYS.-—The accounts for 
the half-vear ended January 31st, 1908, show a profit of £887, 
making. with the sum brought forward, a balance of £1.587 at 
the credit of profit and loss account. 

BRUCE PEEBLES.—<An extraordinary general meeting was 
held in Edinburgh on Monday to consider a resolution for the 
voluntary winding up of the company. Mr. W. Peebles, who 
presided. said that the conditions which had led to the present 
crisis were: (1) the need of further working capital, accom- 
panied by extreme stringencies of the money market. (2) The 
stoppage of practically all new contract work for this reason. 
(3) High price of raw materials. (4) The low prices obtained 
through undue competition. When the company was formed 
the prices obtainable for its ordinary manufactures were nearly 
double those of to-day, but there had been a constant decline 
brought about, first by various competition, and latterly by 
the continued competition of home firms. With regard to the 
Moscow tramway contract, option had been obtained which it 
was hoped would be of benefit. The chairman impressed upon 
the shareholders that the business was а valuable one, and that 
if they agreed to a scheme of réconstruction the company 
might emerge from the crisis stronger than ever. The com- 
bined holding of his family in the company was £78,000. <A 
resolution requesting the joint liquidator to consider whether 
a scheme of reconstruction was feasible was carried. 

Mr. A. W. Tait, one of the liquidators, has prepared a state- 
ment in regard to the financial position of the company. giving 
comparative figures for 1906 and 1907. Dealing first with the 
assets, the buildings and works at East Pilton are stated for 
1907 at £49.000, and for 1906 at £49,647. The other assets 
are :— Working plant, machinery, tools, othce furniture, trade 
marks, patent rights, &c., £104.248. as against £110,091 (in the 
1907 figures the amount of goodwill was about £25.000); stock. 
stores. work in progress, and finished work, £82.565, as against 
£109.595: book debts. £125,669, as against £501,572; cash in 
hand and bank. £5.124, as against £2,886; shares in power and 
traction companies, £115.777, as against £51,920; and special 
reserve fund investments, £11,937, as against £7,718. The 
hahihties were— Preference share catal. £150.000 as against 
£159.050: ordinary share capital, £141,905 as against 2141.905; 
delenture:, together with interest accrued, £75.890 as against 
£75.890: debts due by the company, £185,909 as against 
£208.907. There is an addition this vear of overdraft on the 
Roval Bank at December lst of 252.589, and there is a reserve 
account—special reserve £11,556, and general reserve £27,000. 
The net Joss after making provision for the clearing up of 
the contracts still on hand carried into this balance-sheet was 
£151,228. and if deducting the general reserve fund and special 
reserve fund there was a loss of £92,671. 

A committee of shareholders has been appointed to confer 
with the liquidators. 

An application has been made in the Edinburgh Court of 
Session on behalf of Mr. C. J. Shields, a preference shareholder. 
objecting to the appointment of Mr. A. №. Tait as ofticial 
liquidator, on the grounds that he is not subiect to the juris- 
diction of the Court, that it is inexpedient that a director 
should be appointed liquidator. and that the expense attendant 
on the appointment of a London accountant is undesirable in 
the interests of economy. 

BUENOS AIRES & BELGRANO ELECTRIC TRAMWAYS. 
—At the annual meeting on Thursday. Mr. J. B. Сопсапоп. the 
Chairman of the company, who presided. stated that the accounts 
comprised the working for the six months to June 30th, 1907. 
as well as the half-yearly instalment received in accordance with 
the agreement for the sale of the property. The actual net 
profits for the six months to June 30th, after deducting London 
office expenses. amounted to £52,668. and in view of the sale. 
this sum was higher than it would have been, as no provision had 
had to be made for depreciation and renewals. The report and 
accounts were adopted. Dealing with a complaint as to there 
being no dividend declared upon the ordinary shares, the chair- 
man stated that it was not proposed to pay this dividend owing 
to the fact that before it could be made, an application to the 
Courts for a reduction of capital would be necessary. This 
would involve expense, but even if this were deducted, the 
directors hope to make a very large distribution to the ordinary 
shareholders. ` 

CHARING CROSS. WEST END & CITY ELECTRICITY 
SUPPLY: West End Undertauking.—The report shows gross 


earnings for the vear ended December 5151, 1907, amounting to 
£151,920, compared with £126,145, and expenses. including 
depreciation, £80,114, compared with £84,088. After bringing 
in the balance of £4,574 from last vear, and paying interest 
on the debenture stock, there is a balance of £42,023, out of 
which the dividend for the year on the preference shares, and 
an interim dividend for the first half-year at the rate ot 5 
per cent. per annum on the ordinary .shares has been paid, 
amounting to £28,000, leaving а balance to be dealt with of 
£14.025. "The directors propose a final dividend for the second 
half-vear at the rate of 5 per «ent. per annum, making 5 per cent. 
for the whole year, absorbing £10,000, and to carry forward 
£4,025. The company has now connected to its West End mains 
the total equivalent of 538,964 8-c.p. (or 50 watt) lamps, which 
is an increase of 28,375 upon last vear's figures. The total is 
made up as follows :—391,201 in lighting, 10,238 in heating, 
and 137,525 (5,501 h.p.—4,129 kilowatts) in motors. 

City Undertaking.—The gross earnings of this ungertaking 
were £118,545, compared with £105,502, the expenses being 
£63,748, compared with £57,524. Interest on debenture bonds 
and loans, and dividend on preference shares absorbed £48,133. 
From this is deducted the deficiency on preference shares’ 
dividend, 1902.1905, £4,406, leaving £2,256. The City under- 
taking has, therefore, been able out of its revenue for the vear 
1907 to pay the interest on its debenture bonds and dividend 
on its preference shares, to repay the balance of £4,406 to the 
West End undertakings, and to carry forward the sum of 
£2.256 2s. 3d. The company has now connected to its City 
mains the total equivalent of 454,757 8-c.p. (or 30 watt) lamps, 
which is an increase of 42,073 upon last year’s figures. The 
total includes 287,787 in lighting, 26.770 in heating, and 140,200 
(5,608 h.p.—4.209 kilowatts) in motors. 

The report further states that no progress was made in the last 
session of Parliament towards мео the question of the bulk 
supply of power in the metropolitan area. The question has 
again been carefully considered by the l'oard, in conjunction 
with the Boards of other electric lighting companies, and they 
are still of opinion that the most practical way of dealing with 
the question is to entrust the bulk supoly to an undertaking 
composed either of all or some of the London electric supply 
companies. With this end in view a Bill is being promoted 
in the present session of Parliament to constitute a ioint com- 
mittee representing eight of the London electric supply com- 
panies. "The chief object. of this joint committee will be the 
rendering of mutual assistance and the giving of a supply of ` 
energy in bulk. А special resolution approving this Bill will 
be submitted at an extraordinary general meeting of the share- 
holders to be held immediately after the annual meeting on 
March 3rd. 

CHELSEA ELECTRICITY SUPPLY.—The report for the 
vear ended December 31st, 1907, shows a profit of £33,099, 
which with £1,092 brought forward and £451 balance of interest, 
makes a total of £34,642. After deducting interest on deben- 
ture stock, interim dividend of 6 per cent. on preference shares, 
and interim dividend on ordinary shares at the rate of 4 per 
cent. per annum, there remains a balance of £20,924. which 
the directors recommend shall be appropriated as follows :— 
Renewals and depreciation. fund, £11.619; debenture stock 
premium redemption fund, £519: amount written off cost of 
extinction of founders’ shares, £802; final dividend on the 6 
per cent. preference shares, £900; final dividend on the ordinary 
shares at the rate of 5 per cent. per annum, making 4} per 
cent. for the vear. £6.179; leaving a balance to be carried to 
the next account of £904. 'The number of 8 c.p. lamp equiva- 
lents connected on December 31st. 1907, was 240,735, an addi- 
tion of 7,430 during the vear, and the total number of units 
sold was 5,548.628. being 240.914 more than the previous vear. 
At the close of the meeting on March 11th a special meeting 
will be held for the nurpose of confirming the promotion of 
the London Electric Supply (Joint Committee) Bill in Par- 
liament. 

GROSSE BERLINER STRASSENBAHN.—The report for the 
vear 1907 shows a net profit of £490,000, which allows of a 
dividend of 8 per cent. on the capital of £5.000.000. The 
unfavourable effect of the cold winter of 1906-7. and the fol- 
lowing wet spring and summer months, had been offset by the 
very favourable conditions during the autumn months. Owing 
to the increased cost of material. the maintenance expenses had 
increased. The net receipts per car-mile had been 81 pence.. 
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the same as the previous vear. The total number of car-miles 
had increased from 51:5. million in. 1906 to 552 million. in 
1907. the number of passengers carried. from 364 million to 
378 million, and the receipts from £1,700.C00 to £1,770.000. 
The working expenses were for the past year 55'9 per cent. of 
the receipts, against 55:9 per cent. for the previous year. The 
cost of the energy supplied. was 2255 per cent. of the total 
working expenses, amounting to some £214.000. The company 
now owns some 525 miles ot single track, and 2.494 cars. The 
number of emplovees amounts to 10,460. Of the smaller com- 
panies, the West Berlin suburban tramways shows a net profit 
ot 345.072. and pays а dividend of 53 per cent. The Beilin- 
Charlottenburg сше аух show no net profit. 

LANARKSHIRE TRAMWAYS.-- The result of the December 
halt-vear's working show revenue amounting to £34.929 and ex- 
penses to £20.732. Dedw ting interest on debentures, interest 
on loans, contributions payable to local authorities, and amounts 
written off, a total of 24.124. there remains 210,070, and add- 
ing balance brought torward from the last accounts, \.z., £5,182, 
the sum of £15,252 is available tor distribution; £5,500 has 
been placed to reserve tor depreciation; a dividend 15 recom- 
mended at the rate of 6 per cent. per annum on the issued share 
capital for the half-vear; £240 is absorbed in directors’ fees; 
and £895 is carried forward. Part of the original single line 
in Clyde Street has been taken up and double track substituted, 
the cost of the original line being written off in the attached ac- 
counts. During the half-year £5.000 has been paid off the loan 
from the company’s bankers. The time allowed for the construc- 
tion of the extensions authorised by the company's order of 1905 
expires next August, and application. is now being made to 
Parliament to extend the tine tor a further period. The 
directors, however, propose to proceed at once with the con- 
struction of two short extensions, one to the Hamilton Burgh 
boundary in the Bothwell Road, and the other from Motherwell 
Cross to the Motherwell Burgh boundary beyond Coursington 
Bridge. То meet the inunediate requirements for capital ex- 
penditure for these extensions and seven additional cars, the 
shareholders are now invited to subscribe for £20,770 additional 
share capital at par. which 1s the balance the company is now 
authorised to issue without [further sanction from the share- 
holders. 'The shareholders will be asked at an extraordinary 
general meeting. to be held immediately before the general 
meeting on the 20th inst. to grant authority to issue the remain- 
ing share capital authorised by the company's order of 1903 as 
and when required. 

At the meeting on Thursday, the report and accounts were 
adopted. Mr. A. R. Monks, who presided, stated that the 
Cambuslang extension of 54 miles which had been opened during 
the vear, and which had been linked up with the Glasgow train- 
ways, had fully realised expectations. 

LANCASHIRE UNITED TRAMWAYS.—-The accounts for the 
year 1907 show a profit of £12.789. and there is a balance of 
£289 atter payment of the prior lien debenture stock interest. 

MATHER & PLATT.—The report to December 5156 last 
shows a net profit for the year, atter charging depreciation and 
making provision for directors’ remuneration and expenses. 
of £125,677, to which is added the balance brought forward 
from last year, viz.. £15,380. showing an available total of 
£141,057. The preference dividend, and the interim dividend 
on the ordinary shares paid on September 1st last, for the half- 
year to June 30th, 1907, absorbed £22,000, leaving for disposal 
£119.057. The directors recommend a dividend of 5 per cent. 
er annum on the preference shares for the half-year to Decem- 
Es ólst last: a dividend at the rate of 10 per cent. per annum 
on the ordinary shares for the year to December 31st last (less 
interim dividend paid in September); a bonus of 5 per cent. on 
the ordinary shares; transfer of £40,000 to reserve account 
(bringing up the amount to £340,000); transfer to ‘Employees’ 
lnefit Fund” of £5,000, carrying forward £16,057. The 
meeting will be held in Manchester to-day. 

NATIONAL ELECTRIC SUPPLY.—-The annual general meet- 
ing was held at Preston last week, Mr. J. Booth presiding. The 
sum of £5.745 has been expended upon capital account during 
the vear ended December 31st, 1907, principally in mains and 
additions to the pumping plant at the station. The receipts 
have increased by £1,650. the company. having sold £104.000 
units more during the vear than during the previous year. The 
net revenue account shows an increase of 61.200, and a dividend 
has been declared upon the ordinary shares of 8s. per share. 
£600 have been added to the reserve and depreciation account, 
and the remainder is carried forward. In the course of a few 
remarks upon the future position of the electric supply industry 
in Preston. the Chairman stated that although the increasing 
use of metallic filament lamps might, on the surface, be against 
the interests of electric supply companies, he had no fears of 
this nature, because he thought that consumers would go in for 
greater illumination with the satisfaction of not having to pay 
minore for it. The demand for electricity for power purposes was 
also steadily growing, and there was also a small demand for 
electricity for cooking and heating purposes, improved appli- 
ances for which were being put unon the market. 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING.— 
The report for the vear ended December 5151, 1907, states that 
the number of units sold was 9.282,5/0, as against 8.076.770 in 
1906. an increase ої 14°92 per cent. ‘The increase has not been 


in proportion to the estimate which was formed in the beginning 
of 1907, due to the falling off in the demand for electrical 
energy for power and other purposes in the engineering and 
other trades, owing to lessened work, and this combined with 
the increased cost of coal has had a depreciatory effect upon 
the anticipated profits for the year. The gross profits for the 
vear for Newcastle amount to £18,501, and for Newburn to 
£856, which, together with the sum of £9 received for transfer 
fees, and £2,248 brought forward from last year, makes the 
total £21,615. After deducting directors’ and trustees’ fees, 
income tax, &c., and making provision for leasehold redemption 
fund, there remains a net balance of £19,922. The directors, 
after providing ior interest on debenture stock, &c., recommend 
a dividend at the rate of 4 per cent. per annum tor the halt- 
vear ended December 31st (less income tax), which, together 
with the interim dividend paid in August last makes 4 per cent. 
for the year. "To accomplish this it will be necessary to draw 
upon the reserve fund to the amount of £1,222. The directors, 
however, feel justified in recommending this in view of the 
abnorinal price of coal and the other circumstances mentioned 
above. An arrangement has recently been made with Messrs. 
John Spencer & Sons, Ltd., for a term of years to utilise their 
exhaust steam at the Newburn station and thus energy will be 
produced at a very low rate, which will assist the profits of the 
station considerably. 

NORTHALLERTON ELECTRIC LIGHT & POWER.— The 
result of the year's working to December 91st. 1907, is a net 
profit of £142, which, with the balance brought forward from 
last account, makes a total of £214. A dividend of 5 per cent. 
is recommended, 

NORTHAMPTON ELECTRIC LIGHT & POWER.—The 
report for the year ended December 31st, 1907. shows that the 
equivalent of 5.222 eight c.p. lamps have been added to the 
lighting load, and 33 h.p. to the motor load. "The number ot 
consumers has increased by 108. and the output by 857.161 units, 
an increase of 114 per cent. The maximum load on the plant 
during the year was 645 kw., an increase of 105 per cent., whilst 
the load factor was 127. The report refers to the considerable 
increase in the cost of coal, but points out that the apparent 
increase in rates and taxes is due to overload between two veats 
in respect of income tax on the bonus paid in 1906. In all other 
items of working costs, there has been substantial decrease in 
power units generated. Owing to the continued extension of 
business, further plant is needed, and additional capital outlay 
will have to be incurred during the current year. The directors 
propose to add £2,000 to the depreciation fund, to write £100 
off motors, and to apply the balance of £1,186 in payment of a 
half-year's dividend of 5 per cent. on the preference shares, and 
6 per cent. (making 5 per cent. for the year) upon the ordinary 
shares, carrying forward £162. 

NORTH LONDON RAILWAY.—At the half-vearly meeting 
on Thursday, Lord Rathmere, the Chairman, in moving the 
adoption of the report, which shows a very heavy fall in receipts 
from passenger tratlic, namely, £18.180, stated that the cause 
of this formidable decline was the great increase in the number 
and ethciency of their competitors. Electric tube railways and 
electric tramways were most dangerous competitors, the London 
County Council electric tramears being equipped apparently re- 
gardless of expense. However convenient these luxurious con- 
veyances might be for the persons to be carried, as ratepayers 
the railway cempanies felt they had a grievance. 

NOTTING HILL ELECTRIC LIGHTING.—At the ordinary 
general meeting on Tuesday, Sir William Crookes presiding, 
the report and accounts given in our last issue were adopted. 
In the course of his speech the Chairman referred to the fact 
that the company now paid rates to an amount equal to 25 per 
cent. per annum on their share capital, but the Board had 
been taking advice with a view to appealing against the assess- 
ment. The manner in which the assessment arrived at was 
actually a tax upon their goodwill. The price of coal had 
incrgesed very considerably during the past half-year. and was 
55 per cent. more than in the previous year. Everything 
pointed to increasing prosperity in the future, a very important 
contract having been entered into in connection with the 
Franco-Rritish Exhibition, by which the Hammersmith Borouzh 
Council would take from the company not less than one million 
units between April and November. At the conclusion of the 
general meeting, a special meeting was held for approving the 
Bill promoted by the Kensington and Knightsbridge, Netting 
Hill, St. James and Pall Mall, Westminster and the Cental 
Company. which has been deposited in Parliament to enable 
the companies to link up their supply, and generally assist each 
other. Referring to the other Bills relating to electric power in 
London, the Chairman stated that it was thought advisab!e to 
oppose both in order to get clauses inserted to protect their 
interest. 

OXFORD ELECTRIC.—The report for the year ending De- 
cember 31st. 1907, states that the revenue account shows a profit 
(including £895 brought forward from last vear) of £15.848. 
After providing £2.0C0 for debenture interest and writing off 
52.529 on account of hire-purchase and college installations. 
the balance available for dividend is £11.519. "The directors 
recommend a dividend of 7 per cent. per annum on the ordinary 
shares, à 5 per cent. dividend on the preference shares. and a 
5 per cent. dividend on the preference share capital issued in 
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1907, placing to reserve and renewal of plant account, £2,500, 
and carrying forward £977. Jt is estimated that at December 
31st last there was the equivalent of over 91,000 8-c.p. lamps 
connected to the mains. ће number of Board of Trade units 
sold during 1907 was 12 per cent. larger than in the previous 
A considerable portion of this increase is due to current 


vear. 
supplied for motive power purposes. The meeting is оп Маро 
6th. 


SCARBOROUGH ELECTRIC SUPPLY.—The report for 
1907 shows that although there has been an increase in the 
amount of energy supplied during the year, the receipts have 
continued. to be adversely atfected by the depression of trade 
in the town, while the expenses have risen owing to the higher 
price of coal. The capital outlay during 1907 was £1,350. as 
against £3,427 for 1906, the principal item ot expenditure 
being for extension of mains. The accounts show that after 
placing the sum of £750 to depreciation account there is а 
balance on revenue account of £4,238. The directors recom- 
mend that a dividend be paid (free of income-tax) at the rate 
of 4 per cent. for the vear, which will absorb £3,990, leaving 
to be carried forward £248. The meeting will be held to-day 
at Scarborough. 

At the meeting on Thursday, the report and accounts were 
adopted. The Chairman stated that the Corporation had ep- 
proached the company with regard to the erecticn of a refuse 
destructor, and had asked what price they would charge per 
ton for this. A price for this was very difficalt to arrive at, 
for, from their investigations, they found that it averaged from 
6d. to 3s. per ton in various parts of the country. The Electric 
Supply Company had asked 2s. 6d. per ton, but the Corporation, 
although they made no offer, evidently thought this too high. 
At the same time, he thought it would be a pity if the Corpora- 
tion went to the expense of erecting works themselves without 
endeavouring to come to terms with the company. 

SIMPLEX CONDUITS.—The second annual general meeting 
of the above company was held last week at Birmingham. The 
chair was occupied by Mr. Henry Huggins (chairman). The 
profits of the year, after providing for bad and doubtful debts, 
amount, with interest on investments and transfer fees, to 
£13.894, and after charging directors’ fee, depreciation, and 
income tax, 22,340, and adding the amount brought forward 
trom last vear £1.379, there remains for disposal £12,933. 
The Chairman congratulated the shareholders upon the result 
of the vear, pointing out that after paying a dividend of 6 per 
cent. on the preference shares, amounting to £2.280 and 10 
per cent. on the ordinary shares, absorbing £4,000, they had 
carried £4,000 to reserve, and £2.653 forward to next year. 

SMITHFIELD MARKET ELECTRIC SUPPLY.—At the 
meetinz on Friday, the report and accounts, given in our issue 
for February 15th, were adopted. Mr. Н. NS. Leon stated that 
the position of the company, so far as the Corporation of the 
Citv of London was concerned, remained unaltered, and, as 
stated in the report, this was the reason for the directors' hesi- 
tation in declaring апу dividends for the vear 1907. 

YORKSHIRE ELECTRIC POWER.—Mr. А. С. Lupton pre- 
sided at the half-vearly meeting on Wednesday last week, when 
the report and accounts, given in our issue for February 5th, 
pave 191. were adopted. He pointed out that in the revenue 
account under the heading of Management and General Ex- 
penses, no amount had been charged to the item ‘* Auditor 
appointed under provisions of the Act." He stated that the 
Board of Trade would in future probably appoint the same 
auditors to represent them as those now representing the share- 
holders. with the result that unnecessary trouble would be saved 
and a definite saving to the finances of the company made. The 
extra cost of coal shown by the balance sheet he said was largely 
due to the fact that the sale of current had been greater than 
in the preceding ha!f-vear, but also in part to the abnormal rise 
in the price of coal. The revenue account showed a 40 per cent. 
In rease. Опе of the most significant changes which had taken 
place during the year was with regard to the application of 
electricity in the textile industry. Four years ago the use of 
electricity for textile purposes was so small as to be practically 
negligible, but to-day in their power area, there were districts 
where entire mills were run electrically. One great satisfactory 
feature was that nearly all the consumers had connected, or 
arranged to connect, more motors than they had originally in- 
tended. A determined effort was also being made to attract new 
consumers into the district. the power mains being laid in 
districts pre-eminently suitable for electric power factories. He 
was glad to sav that the feeling of opposition on the part of tne 
local authorities was largelv passing away. and the revenue which 
the company was deriving from the supply of electricity was 
growing fast. During the half-year under review, agreements 
ior 3.252 h.p. had been made, which was nearly four times 
the increase of the preceding six months. Terms had been 
arranged with the Brighouse Corporation, under which the 
municipal generating station was closed and power taken in bulk 
trom the company. <A considerable revenue was also hoped for 
from tramways in this borough. In conclusion, Mr. Lupton 
stated that the time of waiting for many of them had been 
very tedious, and the directors had had very anxious moments, 
but it was felt that the company was now fairly started on its 
wav towards success. and the districts served bs the company 
were appreciating the facilities offered them. 


PARLIAMENTARY INTELLIGENCE 


LONDON ELECTRIC POWER BILLS.—The London (West- 
minster & Kensington) Electric Supply Bill was read a second 
time in the House of Lords on Tuesday. The London Electric 
Supply Bill was read a second time in the House of Lords on 
Thursday. 

THE SUPPLY OF ELECTRICITY BILL.--In reply to a 
question in the House of Commons last week Mr. Llovd George 
stated that he hoped to introduce a Bill amending the Electric 
Lighting Acts as soon as there seemed to be a reasonable 
prospect of time available for its discussion, 

LONDON & WINDSOR MOTOR ROADS, TRAM ROADS, 
& TRAMWAY BILL.—'This Bill, which has been under. con- 
sideration by Mr. Campion, one of the Examiners of Proofs tor 
Private Bills, with the Standing Orders ot the House of Com- 
mons for several days, has been referred to the Standing Orders 
Committee upon a number of points in connection with 
notices, бе. 

PETITIONS AGAINST BILLS.— The period for lodging peti- 
tions against Bills in the House of Lords has now expired, and 
since our last issue 42 petitions have been deposited against 
the London & District Electricity Supply Bill, 28 against the 
London Electric Supply (Joint Committee) Bill, 17 against the 
London & Windsor “Motor Roads Bil, 13 against the West 
London, Barnes & Richmond Tramways Bill, whilst. several 
petitions have been presented against the Highgate Hill Tram- 
ways Lill, London County Council Tramways Bill, London 
(Westminster & Kensington) Electricity Supply Co.’s Bill, and 
the Crovdon & Southern District Tramways. 

PROGRESS OF ELECTRIC BILLS.--The Metropolitan Dis- 
trict Railway Bill and the Great Northern, Piccadilly & Bromp- 
ton Railway Bill were read a second time in the House of 
Lords on Thursday. The South Wales Electric Power Distribu- 
tion Co.'s Bill was read a second time in the House of Lords 
on Wednesday last week. 

STANDING ORDERS COMPLIANCES.—The West London, 
Barnes & Richmond Tramways Bill has been referred to the 
Standing Orders Committee, owing to the promoters being 
unable to secure the consents of the London County Council, 
Surrey County Council, Hammersmith Borough Council, Wands- 
worth Borough Council, and the Barnes Urban District. Council. 
The Croydon & Southern District Tramways ВШ has been re- 
ferred to the Standing Orders Committee owing to the consent 
of the Crovdon Corporation and the Croydon Rural District 
Council not having been obtained. The London United. Tram- 
ways Bill, the promoters of which are unable to obtain the 
consents of the Brentford Corporation and the Middlesex and 
Surrey County Council, has been referred to the Standing 
Orders Committee. 


NEW COMPANIES 

J. BONN & CO.—This company was registered on February 
19th, with a capital of £1,5C0 in £1 shares, to take over the 
business of engineers, mechanical and electrical instrument and 
appliance manufacturers and model-makers, carried оп by J. 
Bonn at 97 New Oxford-street, and 9 Lawrence Street, High 
Street, Bloomsbury, W.C., as “J. Bonn & Co." The sub- 
scribers are :—J. Bonn, A. E. Jones, Mrs. B. Bonn. Mrs. 5. 
Jones, Е. Mayer, W. Н. Woodall, J. P. Whitehorne. No 
initial public issue. Registered without articles of association. 
The first directors are J. Bonn and А. E. Jones. Rvgistered 
othce, 97 New Oxford Street, W.C. 

BRITISH MAGNETO CO.—This company has just been 
registered, with a capital of £1.000 in £1 shares. to carry on 
the business of electricians, manufacturers of, dealers in, and 
avents for the sale of all kinds of electrical apparatus for motor- 
cars or otherwise, motor ignition devices and electrical accumu- 
lators, motor-cars and boats, &c. No initial public issue. 


Telegraph Traffic.—The cable between Trinidad and Demerara 
was restored to working order on the 2156 instant. The via 
Hanekin land line route was restored on the 20th instant. We 
are further advised that the cable between Cayenne and Salinas 
(Brazil), belonging to the Compagnie Francaise des Cables 
Télégraphiques, which ceased working on January 2/th, was 
repaired. on the 24th instant, having thus been down for 28 
days. This company's route via Hayti is therefore again open 
for trattic to South America. The storm which recently passed 
over Great Britain caused derangement of telegrapme wires, 
communication with Bolton, Blackburn. York, Middlesbrough, 
Darlington, Sunderland, and West Hartlepool being interrupted. 
Continental wires also suffered, some of the daily papers being 
without their market reports. Now that the French company’s 
repairing steamer has completed the Brazilian repair, she will 
proceed to re-establish the Paramaribo-Cavenne cable. The 
following new telegraph otlices have been opened in the United 
Kingdom, viz., at Carlton (Bedale), Easebourne (Midhurst), 
Hales (Market Drayton), King’s Sanatorium (Midhurst), Llan- 
defeilog (Llanelly), Portland, Flagship (Weymouth), Salsburgh 
(Motherwell), Station Road (Wescliff-on-Sea), and Tedburn St. 
Mary (Exeter). 
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APPOINTMENTS AND PERSONAL NOTES 


The West Ham Electricity Committee have appointed Mr. 
Whitney, of the Midland. Electric Corporation for Power Dis- 
tribution, mains assistant. 

Dr. William Mansergh Varley, assistant professor of physics 
and electrical engineering at the Heriot-Watt College, Edin- 
burgh, and exanuner in physics for the Central Welsh Board, 
has been appointed headmaster of the Devonport Technical 
School. 

А recommendation by the Electric Light Committee of the 
Bray Urban District Council that the salary of Mr. McDonnell, 
assistant electrical engmeer, be increased by £10 per annum, has 
been adopted. 


MISCELLANEOUS BUSINESS NOTES 


FRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars, net c.i.f. port of arrival, quoted on 
Tuesday night, was £59 10s. to £60 per ton (last week, £58 10s. 
to £59 per ton). 


HARRIS, LEE & CO.--In reference to the statement of 
affairs given in our last issue, а meeting of creditors was held 
on Wednesday last week, when Mr. Brown, of the Electrical 
Ordnance Co., occupied the chair. А cable was received from 
South Africa stating that the firm were unable to obtain ап offer 
for the whole of the stock locally, and it was said to be understood 
that an offer would be made to continue the business on behalf 
of the creditors. In the result, however, it was decided that 
the liquidation of the company be proceeded with as quickly as 
possible with а view to an immediate winding up. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
In the bankruptcy of H. B. Budd, Ruminantly, East Grin- 
stead, Sussex, the accounts show unsecured liabilities amounting 
to £1,022 12s. 51d., and net assets estimated to realise 
£36 5s. 9d., ог a deficiency of £980 7s. 0:4. Тһе debtor for 
the last 12 months has had a business known as the Hastings 
& St. Leonards Electric Installation Co., at 37c Robertson 
Street, Hastings. A composition of 7s. 6d. in the £ has been 
spproved. 


Wireless Telegraphy.— The Manchester Courier states. that 
the Council of the Liverpool Chamber of Commerce has adopted 
a resolution urging the Government to introduce wireless tele- 
graphy installation in British possessions abroad. The president, 
Sir Alfred Jones. states that it was hoped the Colonial Office 
would establish the svstem in the West Africa, but they had 
urged it was not feasible, though Signor Marconi had expressed 
his confidence that there would not be the slightest ditticulty 
in working it. lnquiries showed the cost of laying а cable for 
Southern Nigeria and Lagos would be about £20.000, and that 
the cable companies wanted a guaranteed income of £4.000 a 
year before they would lay the cable. As against this, the cost 
of installing wireless apparatus would be only about £2.C00. and 
the cost of working about the same. 


MISCELLANEOUS CITY NOTES 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY 
0. —The directors recommend a final dividend on the pre- 
terence shares at the rate ot 7 per cent. per annum, and on the 
ordinary shares at the rate of 11 per cent., making 10 per cent. 
for the year. After crediting depreciation account with £8.09 
and transferring to reserve £4,000 the sum of £10,136 is carried 
forward. 

CHELSEA ELECTRICITY SUPPLY CO.--The directors те. 
commend dividends for the half-vear to December 31st, 1957, at 
the rate of 6 per cent. per annum on the preference. share 
capital, and 5 рег cent. per annum on the ordinary share capital 
of the company, making 6 per cent. and 44 per cent. respectiveiy 
for the year 1997, after paying debenture interest and placon: 
£11,619 to depreciation fund, £519 to debenture premium re- 
demption fund. and writing off £802 from the cost of extinction 
of founders’ shares; carrying forward £904 as against £1% 
in the previous year. The dividends will be payable on and 
after March 16th, 1908. 

COUNTY OF LONDON ELECTRIC SUPPLY CO.—ihe 
directors recommend a final dividend on the ordinary shares oí 
6 per cent. per annum for the half-year to December 31st, 197, 
making 5 per cent. for the year. The sum of £25.0C0 has been 
transferred to reserve for depreciation, and £4,381 carried 
forward. 

METROPOLITAN ELECTRIC TRAMWAYS.— It is stated 
that underwriting arrangements have been completed for an 
issue of £173.800 44 per cent. debentures at 96 by this com- 
pany. This issue wil range pari passu with the existing 
£350,000 44 per cent. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE 
CO.—The transfer books will be closed until March 3rd. 

UNDERGROUND ELECTRIC RAILWAYS СО. OF 
LONDON.— It is stated that Messrs. Edwin Waterhouse, J. 5. 
Phillips, J. B. Ackroyd, Thomas Skinner, and M. Prior, who. 
together with Mr. Lynden Macassey as secretary, agreed to act 
as an advisory committee to examine the scheme proposed br 
the Underground Electric Railways Co. of London, Ltd.. and 
Messrs. Speyer Brothers for dealing with the profit-sharing 
notes issued by the Underground Electric Railways Co. of 
London in 1903, which mature in June, have held a number of 
meetings to consider the scheme in conjunction with the cor. 
responding committees in Amsterdam and New York, and will 
complete almost immediately their investigation. 

W. T. HENLEY'S TELEGRAPH WORKS CO.—<A dividend 
of 15 per cent., less tax (including an interim dividend of 5 per 
ike paid in December), has been declared upon the ordinary 
shares. 


New Telephone Charges.— The Postmaster-General has sent à 
letter to Lord Joicey inviting the various Chambers of Com- 
merce, which comprised the recent deputation concerning the 
telephone charges, to select a few of their number, say five or 
six, to discuss personallv with him the questions in dispute 
He states that for the discussion to be usetul and complete. the 
smaller user should be represented as well as the large user. 
The Secretary of the Newcastle Chamber of (Commerce has 
stated his intention of arranging the suggested conference. 


OFFICIAL ANNOUNCEMENTS AND SMALL ADVERTISEMENTS. 


Official Advertisements are charged at the rate of 1/- per line (column width). 
Small Prepaid Advertisements of Situations Vacant and Wanted, Plant for Sale or Wanted, &c., are inserted at the rate of 1* 


for the first 12 words and ld. per word afterwards. 
Wednesday morning first post. 


Three insertions for the price of two. 


Advertisements can be received up till 


Letters should be addressed to THE KiLowaTT PUBLISHING Co., Ltp., 203-6, Temple Chambers, London, Е.С. 


SITUATION VACANT. 


SSISTANT DISTRIBUTING ENGINEER wanted 


near London. Previous experience with H.T. and D.C. 
mains, arc lamps, and meters essential. Preference given to a 
man suitable for interviewing consumers, Salary £78. 

Apply, stating experience, age, and enclosing testimonials, to 
Box А55, ELECTRICAL ENGINEERING, 203, Temple Chambers, 


London, E.C. 


APPOINTMENTS VACANT. 


THE NATIONAL PHYSICAL LABORATORY. 


Veo OCCUR FOR TWO JUNIOR ASSIS- 

TANTS IN THE ELECTRICAL AND ELECTRO- 
TECHNICAL DEPARTMENTS. The stipends of Junior 
Assistants range from £100 to £150 а усаг. Commencing stipend 
according to qualifications Apply before March 8 to the Director, 
National Physical Laboratory, Teddington, stating age, and giving 


details of experience and references. Applicants should have general 


workshop and practical electrical testing experience in addition 
to a good theoretical training. It is desirable that only copie 
of testimonials should be sent. 


FOR SALE. 
CITY OF BIRMINGHAM. 


HE ELECTRIC SUPPLY DEPARTMENT hae 
for disposal, at their Dale End Station, Eleven High Speed 
Engines and Dynamos; Six Lancashire Boilers; Four Babcock 
Boilers; Spare Armatures; Balancers! Boosters: Direct Current 
Motor-Transformers ; Steam and Feed Piping; Fittings, &c. 
The detailed list of the apparatus may be had by applying 
to the undersigned. 


К. A. CHATTOCK, 


City Electrical Engineer 
14, Dale End, aud Manager. 
Birmingham. 


2th February, 1008. 
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* ELECTRICAL. ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published Feb. 20th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brack:ts indicate communicators of inventions from 
abroad. 


1906 Patents 


24.932. British THomson-Hovsion Со. (Allgemeine Elektrici- 
tits-Ciex.). The preparation of filaments for electric lamps. A 
metallic tungsten filament is heated to a temperature of ap- 
proximately 5909 C. in a chamber with a limited supply о! 
oxvzen. This filament is reheated to a high temperature in a 
vacuum. The filament then consists entirely of tungstous oxide, 
WO.. and it is claimed to have a longer life than the ordinary 
metallic filament. Four claims, no figures. | 

24.233. British Тномѕох-Носхтох Co. (Allgemeine Elektrici- 
tits-Gex,), Holders or supports for lamp filaments incan- 
descing at high temperatures, ccmpceed. wholly of, or having а 
surface coating only of pure thorium or magnesium cxide. The 
holder is moulded, heated to a temperature of at least 2.000? C., 
and then dipped in a mixture of hydrotluoric and sulphuric 
acid. The melting point ot the final product is very high, so 
that there shculd be no danger ot the filament becoming fused 
to the hclder. Two claims, no figures.. 


1907 Patents 


2.416. W. E. Sumpner. The use of an auxiliary winding 
on the electromagnet or transformer porticn of alternating- 
current instruments for the purpose of eliminating errors due 
to phase differences. The ends of the auxiliary winding are 
connected to the opposite plates of a condenser cf such a 
capacity that the ampere-turns of the auxiliary winding are 
equal te the magnetisation ampere-turns of the primary wind- 
ine. Four claims, five figures. 

3,739, LANCASHIRE Dynamo & Motor Co., WARBURTON, & 
KrLsALL. A method of automatic contrcl for motors driving 
punching and shearing or similar machines. When the period 
of heavy load comes on, and the motor siows down, the fields 
is automatically increased, thus compelling the tly-wheel coupled 
to the motor to give up a large amount of energy and at the 
same time preventing the mctor from taking too much power 
from the supply mains. When the load is taken off the motor 
accelerates and the field is automatically decreased, thus caus- 
ing the meter to accelerate at а quicker rate and to take more 
power from the supply mains. А particular case of a series 
motor is described in the specification, in which the series 
winding is provided with a diverter rheostat controlled by 
shunt and series coils. "Three claims, one figure. 

4.364, British Тном*ом-Нооѕтом (General Electric Co.). 
An improved method for treating carbon filaments. The fila- 
ments are heated with a silicon-bearing substance, such as 
quartz, to a temperature of about 1,500? C. for about one hour. 
After this treatment the filaments are reheated in a vacuum 
furnace to a temperature of about 2,0009 C. to drive out апу 
volatile matter. These filaments give out a white light and 
have a high efficiency. Six claims, no figures. 

4.706. HowaRTH (Akt.-Gexs., Brown, Boveri d Cie.). The 
exciting windings of the interpoles of a single-phase motor are 
supplied by an alternating-current, generated by transformer 
action, in an auxiliary winding on one or both of the main 
poles. The interpole field consequently follows all the irregu- 
larities ct the main field, and any electromotive forces induced 
by transtcrmer action in the short circuited armature coils by 
the main field are exactly neutralised by electremotive forces 
induced by rotation in the interpole field. Inductive and non- 
inductive resistances аге placed in the excitation circuit to 
adjust the magnitude and phase of the interpole exciting cur- 
rent. Опе claim, six figures. 

4,742, British Тномѕох-Носѕтом Co. (General Electric. Co.). 
A single-phase motor without a commutator, but possessing the 
characteristics of a direct-current series motor. The motor is 
of the repulsion type, as the field winding only is connected 
to the supply. The rotating member is а ring on which is 
wound a ring winding and also a drum winding, both divided 
into sections, a section of the ring winding being in series with 
a correspcnding section of the drum winding. Inside the ring 
is a stationary iron core set at about 45° to the axis of the 
main field, thus shunting part or all of the main field. Elec- 
tromctive forces, induced by transformer action in portions of 
the ring winding, send currents through the corresponding por- 
tions ot the drum winding, which set up a field at right angles 
to the primary field. A reaction between the stationary and 
rotary members is produced in consequence, which causes the 
ting to rotate. No E.M.F'. due to rotation are induced in 
the ring winding, but E. M.F.'s are induced in the sections of 
the drum winding, which oppose the E.M.F.’s induced by 
trans fermer action in the ring winding. The current and torque 


are thus reduced as the rector speeds up. Two claims, two 
figures. 

14,725, Sremens Bros.’ Dynamo Works (Siemens Schuckert- 
werk-Ges.). А quick-acting voltage regulator of the type in 
which a resistance in the field circuit of the exciting machine 
is periodically or intermittently short circuited and put in cir- 
cuit in order to vary the exciting current in accordance with 
the lead. The improvement consists cf controlling the mov- 
able lever and contact by the differential action of two elec- 
tromagnets with different time constants. Six claims, seven 
figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patent 
Electric traction control systems. 


1907 Patents 
440, British THomson-Hovston Co. 
ах Ges.) Regulating A.C. commutator motors. 
2,652, JoeL. Electric batteries. 
2.675, CONNOLLY. Insulating electric conductors. 
2.720, PATTERSON. Miners’ electric safety lamps. 
2.150, VON ZWEIGBERCK. Motor starting switches. 
2,751, Мох ZwkEiGBERGK. Controllers for cranes, &c. 
2,950, Sucpen & Ropway. Circuit breakers. 
2.963, WELLINGTON & DANIELL. Arc lamps. 
2.964, WELLINGTON & DaNiELL. Arc lamps. 


24,925, RAWORTH. 


(Allgemeine Elektrici- 


5,000 and 3,0004, Воот (Klektrizitdts Akt.-Ges. vorm. 
Nchuckert d: Co.). Electrolytic apparatus. 

5,060, Jones. Агс lamps. 

5,695. Hepke & Diener. Fuses. 

5,881, Torpa. Variable-speed motors. 

6,455, Lea. Tumbler switch. 

6.751, RAVENSHAW, MIDDLETON, & ‘TOWNSEND. Magnetic 


clutches or brakes. 

6.925, ATKINSON. Electric controllers or switches. 

7.449. THorpe. Electricity meters. 

8,642, British THowsoN-Hovsrox Co. (General Electric Co.). 
Mounting incandescent lamp filaments. 

8,706, ScHMIDT. Interrupters for electric circuits. 

9.294, Ногрех & ELPHINSTONE. Automatic switches. 

9,545, ELLioTr. Electric pendant lamps. 

11,071, ALLGEMEINE ELEKTRICITATS GES. 
winding gear. 

11,873, Siemens Beros. Dynamo Works Ltp., & Poynper. 
Method of altering the working speed of polyphase 
motors. 

14.100, British Тномѕом-Носѕтох Co. (General Electric Со.). 
Lightning arresters, &c. 

16,574, LUNDBERG, LUNDBERG, & LUNDEERG. 


Electrically-operated 


Switches. 


17.508, WaPPLER & Fayer. Interrupters. 
17,410, SIEMENS SHUCKERTWERKE Ges. Switches. 
17,717, CowPpER-CoLEs. Electroplating. 


Detectors. 
Works, Ltp. (Siemens 
Couplings for A.C. Genera- 


19.794, Ges. ÜR DRAHTLOSE TELEGRAPHIE. 
19,856, Sıemens Bros. Dynamo 
Shuckertwerke Akt.-Gres.), 
tors. 
20.185, AKTIEBOLAGET 
lamps. 
20,676, Conrad.  Electrically-operated. switches, &c. 
21,035, Yates & Lum. Motor control. 
21.119. Von Peez. Electric indicators. 
22,746, SIEMENS & HALSKE AKT.-GEs. 
descent lamps. 
24.706, JOHNSON & PnHiLLiPS, LTD., & Turss. Arc lamps. 
24,862, Аксомі. Integrating train for double tariff meters. 
27,955, UNTERBERG & НЕМЕ. Testing aparatus for magneto- 
electric ignition apparatus. 


Complete Srecificaticns open to Public Inspection 
before Acceptance. 


1907 Patents 


21.584, Burke. Dynamo-electric machines. 
28.647, FESSENDEN. Production of high frequency oscillations. 


1908 Patents 


549, TRiàMPLER. Electrical heating apparatus. 

1.159. Тномрѕох. Regulation of alternating current circuits. 
2.206, AMALGAMATED Rapio-TELEGRAPH Со. Radio-telegraphy. 
2,575, Howarp. А.С. relays. 


Expiring Patents 
o patents of electrical interest expire during the current 
week. 


ALADDIN. Starting devices for vapour 


Filaments for incan- 
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i PE, RISE OR | RISE OR 
AMOUNT PEN STOCK FALL AMOU on STOCK FALL 
NAME. or н EXCHANGE | SINCE ОЕ : EXCHANGE | SINCK 
SHARE. | *= Interiin. |QuoraTion.| Last SHARE. | *= Interim. | Quoration,| Last 
WEEK. WEEK, 
——— a ' —— 
| 1906 1907 £ 1906 1907 
ELECTRIC SUPPLY. £ P. rA 
Bournemonth & Poole E. 8. Co. Ld. 10 T 5/-* | 104—114 Dublin United Trams Co. ... 10 6 6%* ilu 

Do. 44% Cuin. Pref................... 10 4) | 44% 10—11 xd Do. 6% Pref.. oe 10 6 6% 124—1 

Do. 7 Cum..Second.Pref. | ......... 10 6 67 10—19} xd | Hastings & District E. Tr. Co. Db. ... Stock 4 44%* 97—100 - 

Do. T? Debenture, Red., Stock 4 44% 100—103 I. of Thanet К. 'Ur. & L. Co. Си, Pf... 1 — 2—1 
Bromley (Kent) Е. L.& Power Co. ‘id. 5 E 2/-* 4$—51 Do. AX Dal asped ava caia fani Stock 4 4% 58—63 

Do. 447 1st Deb. Red. ............-. Stock 4 44$ 95—95 Lanes. Un. Trs.. Pr. Lien Db. Stock 5 5% 91—94 
Brompton & Kensington E. 8. Co., Ld. 5 10 dc. 74—84 +} London Street Tramw ays Co.. is 4 4/9 2/-* 5—4 

Do 7% Cnm. Pref.. 5 7 "x 1—8 London United Trs., Ld., Cu. TÉ 10 5 5% 7—3 -{ 
Central É S. Co., Ltd.. 47 ‘Guar. Db.| Stock 4 47* 97—100 Do. 4% Ist Mort. Deb. Red ......... Stock B 4% 81— 85 
Ch. Cross. W. Е. k City É. 8. Co.. 5 5 у фы 45—44 Manx Electric R. Co., 54% Cm. Pf... 5 5 7 44—5 

Do. 1% LIT o. TR 5 4) 24% 42—44 xd Do. 4417 Ist Mort. ‘Deb. Red... ... Stock E 44%* 92—95 

Do. Deb: HI. aars Stock B 4% 97 —100 tetropolitan Elec. Trams, Ltd., Def.. 1 nil — 

Do. TUS Undertaking, "7437 Сп. Pf. 5 44 44 43—41 Do. 5% Cum. Pref. . — 1 5 5% Hh d 
Chelsea Electric Supply Co., Ltd. ... 5 4 2/-* | 38—41 Do. "o Deb. stk. Red.. | Stock 44 447 98—100 

. 49% Deb. Red ............... eee Stock Hi 417 101—104 National Elec, Construction Co. Ltd. 1 10 2/- 4—} 
City of London Elec. Lt. Co., Ltd. . 10 6 5%* 10—11 New General Tr. Co., 6% Cin. Pf... 5 nil — —H 

Do. 0% Cum, Pret sevice — 10 6 62* | 114—124 North Metropolitan Trams Co.......... ‚.|#4 10s. 1/- a" 

Do. 57 Deb. Red .........: | Stock 5 5% 122—125 Do. З Mort: Deb. кессон 100 3} | 8} 89—92 

Do. i ond Deb. Red ............... Stock 44 4M 90—102 n Electric Tiaction Co. Ltd. 1 4 9ў1* 1 
Cty of Durham E, P. Dis. Co.. sus 5 4 2ny* 3—31 =<. Dos $7 Cras Prol sisi эу издеу» аа 1 5 5% 1—1 xd 

Do, 5% Pref.. 5 5 5x 44—41 ро. Wo Deb. Кеа . Stock 4 4417* 93. —06 
County et oüdon Elect. Sup. € Co. Ld. 10 5 47% 71—8 T4 Provincial Tramways Co. Ltd. 10 3 4% 44— % 

Do. 6% Спи. Pref. ......... гә 10 6 6%* 11—11} -$ Do. 6% Cum. Pref. 10 6 67 —104 

ро. 44 Deb. Rod. олголт Stock 4) 447 105—108 South Met. Elec. Tr ams & Ltg. Co. ТА. 

Do. 44°; 2nd Deb. Red . оов. | Stock 44 Ho 96—99 6% Cin. Pf. ш paid)... 1 — 1/14 2—14 
Кашнихон`в Electricity Corp., |, Lti.. 5 + 1/6* i-i Du AX Deb. Radisse езу лата Stock — 4% 78—82 

Do. 6% Cum. Pref.. ae 5 3 <= 4—1} Sunderland Dst. E. Trs.]1st Mt. Db. Rd. 100 5 5% 60—70 

Do. 4) 1st Mort. Deb. "Red ......| Stock 4 44% 70—80 Yorkshire (West Riding) Elec. Trams 5 nil — 25. 
Folkestone Elec. Supply Co., Ltd. ... 5 5 2/-* 4&— 21 Do. 6% Cuin. Pref. . Х T 5 nil — 

00;: бш. PIE Машаны 5 5 216° | 5—54 Do. 44% Ist Deb. Red .............- Str ck 4h | 4X $4—87 

Do. 447/1st Deb. Red  ............... Stock 44 43% и 
Hove Electric Lighting Co., Ltd. ... 5 9 4/-* 64—e 
1. of Wight E. L. & P. Co., Db. Ra....| Stock 44 YY 93—05 TELEGRAPH AND TELEPHONE 
Kensington & Knightsbridge E. L.Co. ^ 10 5/-* 5—9 Anglo-American ы демо Co. Ltd.| Stock 5% 34% 55—58 xd| ~l 

Do -4% Debi Td. узундан нуы Stock 4 47 95—98 Do. 6% Pref, Ord: s ssis Stock 6 67 | 99—101 xd | 
Kens. & N't'ng Hill E.L. Cos. Db. Rd.| Stock 4 4v7* 99—103 Do. Def. Ord. Stock 1i 17 151—141 - 
London Electric Supply Corporation 3 4 2/140* 1ł}—1} Commercial Cable Co., 4% Deb. Red..| Stock 4 4%, 87—90 

Do. 6% Pref............... eene 5 © op? 4g—5} Direct Spanish Telegraph Co. Ltd. 5 4 2/-* 81— 

Do. 4% 1st Mort. Deb. Red ......... Stock 4 4 91—95 Dé, 10% Cuin. Préf: „анас генакънык 5 10 5/-* aad 
Metropolitan Elec. Supply Co., Ltd. 5 5 8/.* 531—041 Do. 44% Debs. 50 4 44% | 994—1 

Do. 4 & Cum. Pref. ... — 5 4h | 44% 11-51 Direct United States Cable Co. Ltd., 20 4 45 188—144 

Do. ы % Ist Mort. Deb. “Red .... Stock 4 44% 107—111 +1 Direct West India Cable Co. Lta., 

Do. 3)% Mort. Deb. Red . Stock 3) | 317 85—90 43 Reg. Debs. Red .. 100 4h | 4j | 99-101 
Midland E. Corp. for P. Dist. Ist Mt. D. 100 & 500) 4 y d 98—101 Eastern & 8. African L:d., 4° / Mt. Deb. 100 4 4% 08—101 
Newcastle & Dist. E. L. Co., £9 pain 10 5 3/71d4.* | 94--10j Do. do. (Mauritius Sub.) 25 4 47 99—101 

Do. 4}% Mort. Deb. Ней. .....1 Stock 4} iz 95—99 Eastern Ext. Australasia & China .. 10 7 7/6 191—134 
Newcastle-11pon-Tyne Elec. Suppis. 5 5 5Z¢ A Do. 47, Mort. Del. Perp. ............| Stock 4 47 09—112 

Do. £2Pn... алка 5 8 1/42d4* | 6}—6 Eastern Telegraph Co. ................... Stock 5 A 151—136 

Do. 5% Pref. (fully paid) “ 5 5 5%% 5—5 Do. BAS. Vraloscusceiervsevuaxubenequés| BLOCK 8 1}% 84—87 

Do. 10/- Pm 5 5 1/414 2—54 Do. 4% "Mort. Deb. . | өзө», Stock + 47 100—103 
Notting Hill Elec. Ltg. "Со, mA ae 10 7h 67* 114—124 G. N. Tel. Co. (Copenhagen) .. 10 20 5%% 32—34 -1 

Oxford Ele eiie Un. Gite ананан 5 ri 2/6* 58—01 Indo-European Telezraph Со, ‘Ltd... 25 18 65/- 54—57 

ро, s Deb. Itel.. Stock 4 4% 93—95 Marconi Wireless Telegraph Co. Ltd. 1 nil — 4-4 
St. NEL, and Pall Mall E. L. Co. ‘La. 5 | 10 5/-* 71—85} National Telephone Co., Ltd., Pref...) Stock 6 6%* | 111—113 

Do. 7% Non-Cum. Pref............ ә 7 3/6* 64—71 Do. Deferred ska bas | Stock 54 07* 1114—1181 

Do. 34 Del. Bed. en Stock 3} 34% 85—00 Do. 6% Cum. Ist Pref. 10 6 6%* 11—18 
Smithfield Mkt. Elec. Sup. Co., Ltd. 5 nil — 4—14 Do. 6% Cum. 2nd Pref.. ie 10 6 6%* | 1054—12 

Do. 4% D:h. Кед .... „| Stock 4 4% 10 —14 DG, 51 Sid Pref. lis аднака іск: 5 5 552" | 54,— 

South London Еее. Sup. Corp. Ltd. 5 3 3/-* | 21—3 Do. 347 Deb. Red .............. Tis Stock 8) | 3% 07—99 
South Me торой an К. 1. & Р; Co.. 1 2) ôd* 1—3 ө; 42 Deb. Réd; сеа: stock 4 47 1001—10?] 

Do. Cum. Pref. TEM 1 D 82d.* 11—12 West African Telegraph Co. Lid. .... 10 4 4/- 10—104 

ро. 1 Ist Deb. Шей onasin Stock 4} 44 101—104 ii e Telegraph Со, ДАРИТЕ 10 7 6% 131—134 =i 
Urban Bire. Supply Co., Ltd. ......... 5 | 5 2/5* 14 -21 Do. Avo E À nd 4 4% 9 1014 

Do. 6% Cum. Pret. .... TT i | ў 2/0* 2—2j 

Do. 4 lst Mort. Deb. Red sania Stock 4 442° 90—93 
os Elec. Sup. Corp., Ltd. 5 | 12 put 8—9 MANUFACTURING 

Do: А Саш. Erel uuo 5 4} 44% 5—54 Aron „суу Meter Co., Ltd.. 1 nil = 

Do, Саш. Pref. . sient 1 6 7 4 
ELECTRIC RAILWAYS. Babeoek & Wilcox, Ord. „- 1| зо [aem | AE d 4! 

ker St. & Waterloo 4% Perp. Deb.| Stock | y X Do. 07 Pref. . 1 6 | Te 1,,—1 
Central London » і нны Sock | 4 | 3% | ева -1 British Insulated & llelsbyCables,Lil.| — 5 | 10 4. | d 

Do. 4% Preferred.............. .........| Stock 4 45, 82—54 хі Do. 6% Cum. ТгеЇ...................... 5 6 6 

ee ича 4 | 27 41—17 xd Do. 44% Ist Mort. Deb. Hed. ..... | Stock 44 | 442 [101—104 
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THE inquiry into the objections to the draft Home 
Office regulations relating to the use of electricity issued 
last year was opened by Mr. JAMES SWINBURNE on 
Tuesday. At the commencement, the opposition asked 
that the following four questions of principle be con- 
sidered and decided first before details of the various 
regulations were gone into:—(a) The question of dual 
control; (b) whether the limiting voltage to which the 
regulations were to apply should not be 250 instead of 
100; (с) whether existing apparatus should be affected, 
i.c., should the regulations be retrospective; (d) 
whether there should be an appeal from the decision 
of an inspector in enforcing the regulations. The case 
for the Home Office was opened upon these points, and 
Mr. G. S. Ram, the Electrical Inspector of Factories, 
gave evidence. It was stated that, as the result of a 
conference between the Home Office and the Board of 
Trade, the latter department has decided to relinquish 
Nos. A 1, A 24, and A 28 of its Regulations in order 
to eliminate any question of dual control. These con- 
cessions, however, by no means satisfy the opposition. 
Yesterday Mr. Swinburne stated that he could not 
make a preliminary report on the four questions of 
principle submitted above, and decided that the inquiry 
should take its normal course, and that the evidence 
put forward in support of the regulations should be 
completed. (Page 341.) 

CONSIDERABLE progress has been made with the ex- 
tension to the Kingsway tramway subway, which is to 
connect the embankment lines with the northern sys- 
tem; and it is hoped that traffic will be commenced by 
the end of March. Most of the new subway is double- 
track tunnel, but a short length is composed of separate 
tubes for each track. A simpler form of conduit con- 
struction is used than in the case of the L.C.C. surface 
lines. (Page 343.) 


THE report and accounts of the Charing Cross, West 
End, and City Electricity Supply Co. for the year ended 
December 81st, 1907, show a considerable increase in 
business over former years. The combined costs of 
West End and City undertakings work out at 1:554. 
per unit, including allowance for depreciation. (Page 
347.) 


A DETAILED description of the instrument employed 
in the directive wireless telegraph system of E. BELLINI 
and A. Tosi, in order to vary the direction of com- 
munication while using fixed aérial conductors, is given 
in an article by these authors, together with a 
theoretical discussion of its action. A similar arrange- 
ment is used for receiving as for sending, and it 1s 
claimed that when receiving signals the bearings of the 
sending station can be determined within one degree. 
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By taking bearings of two known stations, a ship at 
sea can ascertain its position with considerable ac- 
curacy. (Page 348.) 

A GREAT deal of attention is being paid to the manu- 
facture of small transformers tor reducing the supply 
voltage of alternating-current installations to a value 
suited to the most convenient forms of metallic fila- 
ment lamp. A secondary voltage of 100 volts or there- 
abouts is sufficient in many cases, but in some installa- 
tions Where it is desired to use small units of light a 
voltage as low as 25 volts is sometimes used. In prac- 
tically all cases auto-transformers with a single winding 
are used, as these are both simpler and more efficient 
than the type with separate primary and secondary 
windings; and advantage is obtained in cases where the 
secondary voltage is one-half or one-third of the primary 
by utilising all the sections of the transformers as a 
balancer, and dividing the load as equally as possible 
among them. | By this means a smaller transformer 
may be employed, as the copper losses only correspond 
to the out-of-balance current. This arrangement entails 
very little alteration to the wiring of an existing installa- 
tion. <A form of transformer is also made for use with 
single lamps or groups of lamps which are switched on 
and off together. This can form a part of the fitting, 
and avoids no-load losses when the lamps are not in 
use. (Page 351.) 

THe East Ham telephone exchange of the National 
Telephone Co., opened last January, is typical of the 
latest practice in small common battery exchanges. А 
multiple switchboard is employed with a present ac- 
conimodation for 500 lines, and an ultimate capacity 
of 800 subscribers’ lines. Electromagnetic calling 
signals are used instead of lamps, and these are 
restored by gravity when the current is cut off from 
the magnet coil by the insertion of the answering plug. 
The subscribers’ operators’ cord circuit is divided by 
condensers instead of by a repeating coil, and a 16-cell 
battery is emploved instead of 11 cells. (Page 355.) 


A NEW type of solenoid-operated controller for print- 
ing-press motors, which presents some new features, is 
described in an illustrated article. (Page 358.) 

THE report of the Departmental Committee appointed 
to inquire into the working of the National Physical 
Laboratory recommends that the ordinary testing of 
materials to ascertain if they fulfil the requirements of 
contracts should, with certain exceptions, not be under- 
taken by the Laboratory, and should be left to private 
practitioners. On the other hand, the rule as to com- 
pulsory publication of the results is to be relaxed. In 
addition to publishing the contents of the report, we 
vive several extracts from the evidence, the most in- 
teresting of which relates to a request by Sir JOSEPH 
SWAN, that could not be granted, that the Laboratcry 
should undertake for him certain investigations with 
regard to the properties of certain refractory metals 
and metalloids, the results of which, Dr. GLAZEBROOK 
said. might have had a great influence on the metallic 
filament lamp industry, in this country. (Page 359.) 

Тик bulk supply to the Middlesbrough Corporation 
froin the Cleveland and Durham County Electric Power 
Company will be commenced in а few days. A sub- 
station has been eonstructed, which receives current at 
11.000 volts, three-phase, and supplies continuous cur- 
rent from two 700 kw. rotary converters. (Page 362.) 

Ах illustration is given of a new pattern of electric 
kettle. (Page 362.) 

AN article upon impressions produced. Бу electric 
waves upon photographic plates is abstracted under 
** Eleetrochemistry. and Éleetrometallureyv." — JOSEF 
Rieper finds that glass plates upon which an image 
has been impressed and then coated with aluminium 
powder will then reproduce that image when subjected 
to the action of electric impulses. The metallic image. 
in fact, behaves as a coherer. The German Govern- 


ares; 


ment has recently erected an electrolytic plant capable 
of producing 600 cubic metres of hydrogen gas per 24 
hours. The plant has been specially installed for the 
purpose of inflating army balloons. (lage 363.) 


TANTALUM lamps in à number of sizes are now avail- 
able for use on alternatiug-current circuits. (Page 363.) 

UwNbEnR ‘* Electrical Science," in the British and 
American section, is a note of a Paper on the constant 
E.M.F. between mereury and certain electrolytes. P. 
WALDEN formulates а law connecting dissolving power 
with specific inductive capacity. Miss GLEDITSCH tests 
Ramsay's connection between radium, copper, and 
lithium by the spectroscopic analysis of radium 
minerals. (Page 364.) 

AMONG the specifications published by the Patent 
Office on Thursday last is that by A. D. Jones, describ- 
ing the composition used for filling the grocves of the 
positive carbon of the Jandus enclosed flame are- -Jamp. 
which was described in our last week's issue. Опе by 
the British Thomson-Hovston Co. covers a method 
for fusing metallic filaments to the leading-in wires in 
incandescent filament lamps: and SIEMENS & HALSKE 
have one relating to metallie filainents with ccatings 
of another metal. Siemens Bros. Dyxamo Works and 
Н. B. Poynper have patented a modification of their 
method of speed control for polyphase motors. Ап 
abstract of the specification covering their method was 
published in ELECTRICAL ENGINEERING, February 20th. 
1908, p. 285. (Page 365.) 

Ах inquest has been held at Birmingham with regard 
to the death of a tramway conductor caused by the 
overturning of a car. Sir ALEXANDER KENNEDY has 
declined to accept the appointment of consulting elec- 
trical engineer to the Burgh of Dunfermline, in con- 
sequence of the rejection of his recommendation that 
the Council's Provisional Order should be transferred 
to the Fife Electric Power Co. А large increase in the 
deficit of the Hastings Corporation Electricity Depart- 
ment is expected, which, it is alleged, is partly due 
to reduced income from private lighting owing to the 
increased use of metallic filament jamps. The Works 
Committee of the Paddington Borough Council have 
recommended that an offer by the Metropolitan Electric 
Supply Co. for lighting a portion of Harrow Road with 
66 flame arc lamps in place of gas lamps be accepted: 
but the matter is still under discussion. (Page 86%.) 


Ir will be moved in the House of Lords to-day that 
the London Electric Supply Bills be referred to a Joint 
Committee of both Houses. The second reading of 
the Cavehill and Whitewell Tramways Bill has been 
rejected. (Page 369.) Р 


Ах expenditure of £35,967 has been authorised in 
Hull by the Local Government Board, largely for the 
renewal of old cables and the laying of additicnal 
mains. The Napier (New Zealand) Municipality in- 
vites offers for the construction of tramways. Tenders 
for generating plant are invited at Heywood. Stoke- 
upon-Trent, and West Ham. (Page 370.) 


Tne Westminster City Council has accepted the 
tender of the Westminster Electric Supply Co. for the 
lighting required in connection with the Marble Arch 
Improvement Scheme, in preference to the tender of 
the Gas Light and Coke Co. The lamps will be flame 
the Gas Company tendered for high-pressure 
incandescent gas lamps. Subject to Parliamentary 
sanction. the Tramways Committee of the Ilford 
Urban District Council has recommended previsionally 
the adoption of the “ Robrow '' surface-contact system 
for a section of their tramways. The Walthamstow 
Urban District Council has accepted the Vulcan Boiler 
& General Insurance Co.’s tender for the insurance 
against breakdown of eleven armatures at the eleetneity 
works at а vearlv premium of £00. (Page 371.) 

THE question of underground telephone wires in 
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London has, been again before the London County 
Council. Although the Post Ofhce cun lay these with- 
out payment to the Council, and сап rent them to the 
National Telephone Co., the Council still insists on a 
rental being paid by the company if they lay the wires 
themselves. (Page 372.) 

A LETTER from the Jandus Are Lamp and Electric 
Co., received as we go to press, makes clear the points 
of difference between the new Jandus enclosed flame 
are lamp. described in our last issue, and the Blondel 
Lamp. (Page 373.) 

Tne increased earnings of the South Metropolitan 
Electric Light and Power Co. for the past year have 
amounted to over 8 per cent. on the additional capital 
expenditure during the year. Meetings have been held 
during the week of the London Electric, Charing 
Cross and City, Kensington and Knightsbridge, and 
Westminster Supply Companies, at which the reports 
given in previous issues of ELECTRICAL ENGINEERING 
were adopted. The report of the Metropolitan Electric 
Supply Co. shows an increase in the gross revenue of 
£3,048, and an increase of working expenses of £395. 
The further dividend of 3s. 6d. per share makes a total 
distribution for the year of 64 per cent. The report of 
the Brompton and Kensington Electric Supply Co. 
shows a credit balance on the revenue account of 
£31,718. Тһе dividend on the ordinary shares had 
been at the rate of 10 per cent. for the year. The 
accounts of the Cambridge Electric Supply Co. show a 
profit fcr the vear of £8,292; the dividend for the whole 
vear is 6 per cent. The final dividend of the Telegraph 
Construction and Maintenance Co. makes a total of 
171 per cent. for the year. Some objections have been 
lodged to the appointment of the liquidators of Messrs. 
Bruce Peebles & Co. (Page 374.) 


Tnk opposition against the imposition by the Home 
Offee of new Regulations as to the employment of 
electrical energy in factories is very real. No less than 
185 sets of objections had been lodged for consideration 
at the official inquiry by Mr. SWINBURNE which com- 
menced on Tuesday. The need fcr additional official 
control has certainly not been made apparent in the 
statement made by Mr. Ram, and we maintain the 
opinion that in the ease of premises supplied with elec- 
trical energy. the present Board of Trade regulations 
are amply sufficient. They protect the publie, it is 
argued, and not the workman, but since the means of 
protection are the same in both cases there is no need 
to make a change. It might have been expected that 
Mr. Ram would come provided with a long list of 
serious accidents due to causes not preventable if the 
Board of Trade Regulations were regarded, but pre- 
ventable under his new code, but this course has evi- 
dently not been applicable, as the number of serious 
and fatal accidents due to the utilisation of electricity 
in works has been extremely low. 

EDEN 

THE question of suitable supply voltages for incan- 
descent lighting, which, after an acute controversy 
between the interests of the lamp-maker and the supply 
authority, was practically settled in favour of standard 
pressures of about 200 volts, has been reopened by the 
introduction of metallic filament lamps, for these at 
the present time can only be made suitable for such 
circuits in sizes forming an inconveniently large light 
unit to substitute for the carbon filament lamps 
commonly used in existing installations. We will not 
attenipt to predict what the future will bring forth in 
this respect, but what we desire to call attention to is 
that, in the present state of the art of lamp manufac- 


ture, the advantages of high-efficiency metallic filament 
lamps can in many cases only be made available where 
a much lower pressure than 200 volts is obtainable. А 
certain amount is, of course, done by running lamps in 
series, but the disadvantages of this method are 
obvious. On alternating-current circuits the best 
course is to adopt small transformers on consumers’ 
premises; and an article on another page describes the 
results of the activities of a number of manufacturers 
in this direction. ‘The transformers used are, in prac- 
tically all cases, of the auto-transformer ог single- 
winding type, as this gives advantages both as regards 
cost and ethciency; and wherever the conditions of 
the installation allow they should be connected up as 
balancers, and the circuits divided up into two or more 
sections as equally loaded as possible. This arrange- 
ment, especially in installations of fair size, entails less 
alteration to existing wiring than might be at first 
supposed, and results in а very considerable saving in 
the copper losses, as the transformer only has to carry 
the ‘‘out of balance ° current, and indirectly in the 
iron losses, as a smaller apparatus can be used. Owing 
to the much higher efficiency of the metallic filament 
lamp as compared with its predecessor, the currents 
Which the wiring and fuses will have to carry will, not- 
withstanding the lower voltage, not be increased above 
their value under the old conditions. In some installa- 
tions groups of lamps always switched on and off 
together may have their own transformer, as then the 
open-circuit loss when the lainps are not in use can be 


avoided. 
= 


Tue report of the Departmental Committee with 
regard to the working of the National Physical Labora- 
tory, and the Blue Book containing the evidence, affords 
interesting reading, and the result will be that a check 
will be put to some extent on the commercial testing 
of samples in competition with consulting engineers and 
private testing laboratories. Although the amount of 
work done so far in this direction by the Laboratory 
has not been great, it is evident that an extension 
of it was in contemplation by the long tariff of tests 
published in a pamphlet which has been circulated 
freely by the Laboratory, and by the fact that the 
fees for these tests were based practically on less than 
cost price. It appears that the charges were based on 
an estimate of the actual eost of labour and material, 
increased only by 15 per cent. The Laboratory has 
no rent to pay, and no allowance was made for this, 
nor for the fact that costly instruinents have to be 
bought and maintained and an expensive organisation 
kept up, so that the subsidy given by the Government 
and private benefactors was actually being -used to 
divert business from some of the best and most useful 
workers in the engincering professions. The statement 
that this competition at “сиё ° prices was uninten- 
tional must, of course, be accepted unreservedly, but 
that it existed and was capable of serious development 
is none the less certain. The Laboratory is in a posi- 
tion to do a vast amount of useful research work, and, 
in fact, it has already produced some valuable results, 
and this is the more reason that a policy should be 
followed which will enable it to proceed unhampered 
by jealousies and free from sordid business considera- 
tions which must be particularly unattractive to the dis- 
tinguished scientifie gentlemen who are responsible for 
the work and organisation of the institution. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MARCH отн. 


Royal Soctety. 

4.30 p.m. Meeting at Burlington House, Piccadilly. Among 
the Papers to be read are the following :—(1) “On the 
Electrical Resistance of Moving Matter," by Prof. 
Е. T. Trouton, F.R.S., and A. О. Rankine; (2) “On 
the Nature of the Streamers in the Electric *park," by 
Dr. S. R. Milner. 


Institution of Electrical Engineers. | 
8 p.m. Ordinary General Mecting at 25 Great George Street, 
Westminster, S.W. Paper to be read: ‘*Fuse pheno- 
mena,” by Prof. A. Schwartz and W. H. N. James. 
Röntgen Society. 
8.15 p.m. Ordinary General Meeting at 20 Hanover Square, 
W., when Dr. Deane Butcher’s Paper on ** Кесепё 
Improvements in X-ray Apparatus," will be discussed. 
SATURDAY, MARCH бтн. 
Royal Institution. 
3 p.m. Afternoon Lecture 1., by Prof. J. J. Thomson, 
F.R.S., on ‘Electric Discharges through Gases." 
TUESDAY, MARCH 10rn. 
Institution of Electrical Engineers: Manchester Students’ 
Section. 
7.30 p.m. Meeting at the Municipal School of Technology, 
Whitworth Street. Paper .to be read :—‘‘ Electrical 
Testing," by A. E. Jepson. 


Institution of Electrical Engineers: Manchester Local Section. 

7.30 p.m. Special Meeting at the University, when Mr. W. 

Rosenhain will deliver а lecture on ''The Internal 
Structure of Metals.” 


Institution of Electrical Engineers: Glasgow Local Section. 
8 p.m. Meeting at 207 Bath Street, Glasgow. 
WEDNESDAY, MARCH 11тн. 


Institution of Electrical Engineers: Birmingham Local Section. 
7.30 p.m. Meeting in the University. Paper to be read :— 
“ Artificial Load for Testing Electrical Generators," by 
R. K. Morcom and D. K. Morris. 
Association of Engineers-in-Charge. 
7.80 p.m. Meeting at St. Bride's Institute, Fleet Street, 
London. Paper to be read :—‘‘ Notes on Electric Lifts,” 
by H. D. Wilkinson. 


Incorporqted. Institution of Automobile Engineers. 

8 p.m. Annual General Meeting at the Institution of 
Mechanical Engincers, Storey’s Gate, St. James’s Park, 
London. Paper to be read :—‘‘Some Problems Pecu- 
liar to the Design of Automobiles," by F. W. Lan- 
chester. 


THE PROPOSED HOME OFFICE REGULATIONS 
(Special Report. Strictly Copyright) 
H E inquiry ordered to be held by the Home Office 
into the objections against the new draft regula- 
tions issued in August last year for the generation, 
transformation, distribution, and issue of electrical 
energy in premises under the Factory and Workshops 
Act, 1901, was commenced by Mr. James Swinburne, 
F.R.S., at Caxton Hall, Westminster, on Tuesday. 
The regulations in question, which were given at length 
in ELECTRICAL ENGINEERING, Vol. II., p. 282, apply to 
svstems in which the normal working voltage is over 
130 volts for continuous, or over 65 volts for alternating. 
The usual definitions of high and low pressure are 
employed, low pressure meaning a pressure not exceed- 
ing 250 volts, medium pressure meaning a pressure nor- 
mally above 250 volts but not exceeding 650 volts, high 
pressure meaning a pressure normally above 650 volts 
but not exceeding 3,000 volts, and extra high pressure 
meaning a pressure normally exceeding 3,000 volts. 
No less than 185 sets of objections have been lodged 
against the regulations, these representing supply 
authorities, both company and municipal, consumers, 
chambers of commerce, &c., throughout the kingdom. 
As many of these sets of objections represent the views 
of a number of authorities or persons, the actual number 
of objectors is very considerably greater than 185. The 
Home Office are represented at the inquiry by Mr. 
J. H. Gray and Mr. Raymond Asquith. and the official 
witnesses are Mr. J. Scott Ram, the Electrical Inspec- 
tor of Factories to the Home Office, Mr. W. H. 
Patchell, and Mr. J. F. C. Snell. 
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At the commencement of the proceedings Lord Ковент Ceci, 
K.C., M.P., who represents the London electric® lighting com- 
panies and some others, suggested that as there were several 
questions of principle to be settled before the details of the 
regulations were discussed, the Commissioner should take these 
first and give & decision upon them. These points he defined 
as follows :—(a) The question of dual control; (b) whether 
the limiting voltage to which the regulations were to apply 
should not be 250 instead of 130 volts; (c) whether existing 
apparatus should be affected, t.e., should the regulations be retio- 
spective; (d) whether there should be an appeal from the deci- 
sion of an inspector in enforcing the regulations. 

This view was supported by many of the representatives of 
other objectors, and it was decided that Mr. Gray should open 
the case for the Home Оћсе on these points first. 

Mr. Gray said he thought that one matter in connection with 
these regulations had been quite misapprehended, viz., the 
difference between the function of the Home Осе in the 
administration of the Factory Acts, and the Board ot Trade in 
the administration of the Electric Lighting Acts. The differ- 
ence in the functions of these two authorities was responsible 
for a certain inconsistency in the objections to the regulations 
now under discussion, in that it did not seem to have been 
fully recognised that whereas the object of the Home Ottice was 
to protect the employees, the object of the Board of ‘Trade in 
its regulations was to protect the public. The present code of 
regulations had been prepared by Mr. Ram, not as the result 
of consideration in his chair, but as the result of several years 
continuous examination and investigation into all the methods 
of electrical generation in the various installations throughout 
the country. ‘That there should be two sets of regulations with 
the same object in view he agreed was unnecessary, and would 
be unwieldy. ‘This ought to be avoided, and with this object 
in view a conference had taken place between the otticials of 
the Home Othce and the Board of Trade, the result of whiyh 
was that the Board of Trade was prepared to relinquish certain 
of its regulations, which it was conceivable would clash with 
those now proposed by the Home Оіһсе. This he thought settled 
the question of dual control. 

А м regulations are Nos. Al, A24, and A28. We give them 
elow :— 

1. Pressure of Supply to Consumers.— The pressure of a sup. 
ply delivered to any consumer shall not exceed the limit of low 
pressure, except for special purposes, for which a medium 
pressure supply may be given on the consumer undertaking to 
comply with the lovin conditions :— 

(a) Where the supply is for power purposes :— 

(1.) The frame of every electric motor shall be efliciently con- 
nected with earth. 

(2.) The consumer’s wires forming the connection to motor. 
or otherwise in connection with the supply, shall be, as far as 
practicable, completely enclosed in strong metal casing etticiently 
connected to earth, or they shall be fixed in such a manner that 
there shall be no danger of any shock. 

(3.) The supply to every motor shall be controlled by means of 
an eflicient. cut-off switch, placed in such a position as to be 
easily handled by the person in charge of the motor, and con- 
nected so that by its means all pressure can be cut off from the 
motor itself, and from any regulating switch, resistance. or 
other device in connection therewith. 

(4.) Switches, etlicient fuses, or other automatic circuit- 
breakers, shall be provided so as to protect the circuits from excess 
of current, and all switches and cut-outs shall be so enclosed and 
protected that there shall be no danger of any shock being 
obtained in the ordinary handling thereof, or of any fire bein, 
caused by their normal or abnormal action. 

(5.) A notice shall be fixed in a conspicuous position at every 
motor and switchboard in connection with the supply forbidding 
unauthorised persons to touch the motors or apparatus. 


(b) Where the supply is for arc lamps in series :— 

(1.) The consumer's wires forming the connection to the are 
lamps, or otherwise in connection with the supply, shall be. as 
far as practicable, completely enclosed in strong metal casing 
efliciently connected with earth, or they shall be fixed in such 
a manner that there shall be no danger of any shock. 

(2.) The supply to every arc lamp shall be controlled by means 
of an etlicient cut-off switch, placed in such a position as to be 
easily handled by the person in charge of the arc lighting. and 
connected so that by its means all pressure can be cut. off from 
the arc lamp itself, and from any regulating switch resistance 
or other device in connection therewith. Frovided that where 
the arc lamps are connected in series across the outer conductors 
of a three-wire system, it shall be sutticient if one such switch 
be provided for each series of arc lamps. 

(3.) Switches, efficient fuses, or other automatic cut-outs shall 
be provided so as to protect the circuit from excess of current. 
and all switches and cut-outs shall be so enclosed and protected 
that there shall be no danger of any shock being obtained in 
the ordinary handling thereof, or of any fire being caused by 
their normal or abnormal action. 

(c) Where the supply is for incandescent lamps in series :— 

(1.) The consumer’s wires forming the connection to the mcan: 
descent lamps or otherwise in connection with the supply, shali 
be completely enclosed in strong metal casing, and this casimz. 
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together with the switches and lamp-holders, if metallic, shall 
be etticiently connected with earth. ; 

(2.) Switches, efficient fuses, or other automatic cut-outs shall 
be provided so as to protect the circuits from excess of current, 
and all switches and cut-outs shall be so protected that there 
shall be no danger from the ordinary handling thereof, or ої 
any fire being caused by their normal or abnormal action. 

Where the supply is for any special purpose other than those 
above-mentioned, or where the pressure of the supply exceeds 
the limits of medium pressure, it shall be subject to such other 
regulations as the Board of Trade may from time to time 
prescribe. 


24. Responsibility of Undertakers for their Lines, dec., on 
Consumers’ Premises.—The undertakers shall be responsible for 
all electric lines, fittings, and apparatus, belonging to them, 
or under their control. which may be upon a consumers pre- 
mises, being maintained in a safe condition, and in all respects 
fit for supplying energy. 


28. Transformers and High-Pressure Apparatus to be En- 
closed in Metal, 4c.—Where the general supply ot energy is a 
high-pressure supply, and transforming apparatus is installed on 
a consumer's premises, the whole of the high-pressure service 
lines, conductors, and apparatus, including the transforming 
apparatus itself, so far as they are on the consumer's premises, 
shall be enclosed in solid walls or im strong metal casing 
efficiently. connected with earth, and securely fastened through- 
out. 

The next objection was as to whether the rules should be 
made retrospective. He agreed that it would be exceedingly 
hard if these rules, which were primarily intended to deal with 
the future. should be so drafted as, to a large extent, to make 
even a small proportion of the existing works impossible to be 
carried on, and it was with this object in view that the exemp- 
tions had been provided. The last exemption had been 
specifically drafted to protect existing undertakings. It reads 
as tollows:—‘‘It the occupier can show with regard to апу 
requirement of these regulations, that the special conditions in 
his premises аге such as to prevent danger not less adequately 
than if the said requirement were observed, that requirement 
shall be deemed to be satisfied." One great object of the Home 
Otice had been to keep these rules in their shortest and simplest 
form, and to make them as little cumbersome as possible, and 
for this reason he would ask objectors to think twice before 
thev suggested the addition of a large number of words or of 
additional rules. If the objects aimed at could be effected by 
the present rules or by a very small number of alterations, then 
he thought it should be done, but his instructions were that, 
rather than load up these rules with numerous specific excep- 
tions or specific provisions, the Home Оћсе would drop апу 
articular rule. He thought the objectors in many cases would 
be well advised to leave the rules in their present form, because 
this would lead to a proper business-like working of their under- 
takings, far more than 1f many modifications were inserted. 

The third point was as to the right of appeal. This question 
arose to some extent out of the exemption clause which he had 
just read. That there should be some form of appeal appeared 
to be fair, but the procedure was such that an appeal was always 
obtained in the very best possible form. Many of the objectors 
asked that there should be an appeal to some third party or 
that arbitration should be resorted to, or some other form of 
procedure, which would enable each occupier to raise the 
question before the matter became one for prosecution for 
breach of the rules, or failure to comply with them. In the 
application of these rules, the following would be the procedure. 
The Factory [Inspector for any particular district would carry 
out his usual inspection to find out whether the rules had been 
comphed with. It was his duty to point out to the owner 
when a breach was being made, or when an omission was made. 
If the owner did not make the breach good, if it could be made 
good, then, of course. the inspector would report to the Home 
Othice. Reports of all electrical matters came before the elec- 


trical inspector, and unless the electrical inspector was satisfied ` 


with the report, one way or the other with regard to the 
complaint, he would visit the place. if he thought it necessary. 
and examine the matter for himself. He would allow the 
occupier a full hearing, and then consider the report of the 
inspector and any statement made by the occupier together. 
This, he submitted, was really a true solution of this objection, 
but at the same time he thought the Home Office would Бе 
prepared to go further. In addition to what he had just stated 
with regard tó procedure, the owner should be given an oppor- 
tunity of making a statement in writing to the electrical 
inspector, who would then be in a position to consider the report 
of the inspector on the one hand, and the statement of the 
occupier on the other.. If after this any prosecution was insti- 
tuted by the Home Office, obviously it was in the interests of 
those responsible for the prosecution being instituted to take 
the utmost care that they were not fighting for form, but for 
substance. The suggestion that an appeal should be made to 
another Government body, seemed to him impossible. 

The next question of principle was that the regulations should 
not be enforced as regards anv voltage under 250, whether 
alternating or continuous current. This provision had been 
subject to a good deal of criticism, and in reading the many 
objections, it was clearly seen that there had been a good deal 


of misconception due to a confusion of the functions of the 
two Government departments, namely, the Home Осе and the 
Board of Trade. It was stated in the objections that the Board 
of Trade regulations stated that 250 volts was perfectly safe. 
Нз joined issue with this at once. What the Board of Trade 
regulations did say was that nothing beyond a certain voltage 
should be used, and all the Home Осе regulations provided 
was that to any pressure below 65 volts alternating and 150 volts 
continuous their regulations would not apply. If the regulations 
were altered in this respect, it would not be with the consent 
of the Home Ottice. This particular point had been given the 
most careful consideration, and as a result ot the investigations 
made by the electrical inspector, and the information he had 
received during his term at the Home Ottice, it had been decided 
that the voltages named in the regulations must remain. ‘The 
reason for this attitude was that the advisers of the Home Otlice 
believed that 100 volts alternating current was dangerous to life, 
or in certain circumstances lower voltages were dangerous to 
health or limbs. He ventured to ask any electrical engineer 
whether he would be prepared to take into his hands two good 
metal terminals at 100 volts alternating current properly con- 
nected. Not only was it impossible for some people to hold 
100 volts, but it was impossible for them to hold 25 volts alter- 
nating current, and this made 1t а verv serious matter, for there 
were other dangers to be thought of. Suppose a workman on a 
platform, somewhat raised from the ground, accidentally brought 
some part of his body, unprotected, in contact with 25, 30, 40, or 
say 50 volts alternating or continuous current. The mere tem- 
porary contact with a bare conductor would be sufticient to 
startle him, and to make him fall from his position and conse- 
quently to suffer injury, although the supply was at such a low 
voltage. Тһе otlicials of the Home Ottice had endeavoured so 
to draft these rules, and to specify the restrictions as to 
consider not only the safety of the workmen, but also that the 
electrical industry should not be unduly restricted by unnecessary 
regulations. On this account many things had been omitted 
from the draft which, in the opinion of the advisers of the 
Home Office, might very well have been included to bring them 
into conformity with the practice which had existed in the 
administration of the Factories Act in connection with matters 
other than electiical ones, as regards taking proper steps for the 
protection of the workmen. One or two objectors had raised the 
question that these regulations would cost a good deal of monev, 
but he would say once and for all that the question of money 
was no answer in itself, and any objections on this ground alone 
appeared to him to have no substance. If to prevent the loss 
of human life it was necessary to have enormous expense, then 
this expense must be incurred of necessity. 

Mr. G. Scorr Ram, the Electrical Inspector of Factories, said 
he had been responsible for the investigations, upon whicb 
these regulations were drafted. Dealing with the question of 
dual control. he said the Board of Trade had agreed. so far as 
factories were concerned. to withdraw the regulations already 
mentioned dealing with the wiring ot consumers’ premises. ‘The 
other points in the two sets of regulations which more or less 
overlapped had reference to the consumers’ services where the 
supplv was given from the public mains, and in some cases 
there was a high pressure supply which would also include trans- 
formers and the switching device on the consumers! service. 
He proposed to insert at the commencement of the third exemp- 
tion the following addition: ''Nothing in these regulations 
shall apply on the premises of an occupier being a consumer 
of an authorised electric supply undertaking, to апу service 
cables, and apparatus on the supply side of the occupier's ter- 
minals belonging to, or under the control of. the authorised 
undertaking.” This exemption weuld have some effect on the 
following rules in the present draft, viz., Nos. 1. 2, 5. 6, 7. 8, 9, 
10, 21, 25. 26, 27. 28. With regard to the question of appeal. he 
proposed to add the following exemptions, making four in all : 
'* [n case any difference of opinion shall arise between an inspector 
and occupier under these regulations, the occupier shall be 
entitled to make a statement in writing for submission to the 
Electrical Inspector." He thought that the exemptions were 
sutlicient to do away with the objections raised as to the appli- 
cation to existing works. With regard to the voltage, the Home 
Office was not prepared to accept anything higher than 65 volts 
alternating current, and 130 volts continuous current. 

Lonp Roserr Сес, K.C., M.P., cross-examined Mr. Ram on 
behalf of the London Electric Lighting and other companies. 
On the question of dual control, Mr. Ram agreed that it would 
not do to have two authorities controlling the application of 
electricity, and although the Home Осе hoped that it had 
eliminated this dual control, if it could be shown that it still 
existed, they must find a way out of it. The witness's attention 
was drawn to regulation No. 1, which he agreed was somewhat 
widely drawn, and would allow the Home Oftice to have апу 
alteration made it nught think fit. He would not agree that 
the possibility existed of the Board of Trade requiring altera- 
tions one month and the Home Otlice coming along a month 
later and saving еу were quite wrong. His opinion was that 
this contingency could not arise if regulation A 1 of the Board of 
Trade was withdrawn as proposed. Similarly, with regard. to 
the construction of sub-stations, Mr. Ram refused to admit 
that there would be dual control, his view being that whereas 
the control of the Board of Trade related only to the construc- 
tion of sub-stations from the point of view of the safety of the 
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public, the Home Оћсе wished to protect the workpeople in 
the sub-stations. "These matters had been very carefully dis- 
cussed between the Board of Trade and the Home Otlice, and it 
had been concluded that there would be no ditticulties of the 
sort pointed out. 

Lord Robert Cecil said that his clients wished it to be clearly 
understood that there was to be no sort of double control, and, 
to be frank, they preferred the Board of Trade to the Home 
Otlice. 

Atter further cross-examination upon the points as to why it 
was proposed to exempt consumers' service lines from the regu- 
lations, to which Lord Robert Cecil stated that he could get no 
satisfactory replv, counsel suggested that the only way out of 
the difliculties which the electric supply companies, represented 
by him, felt themselves to be in with regard to these regula- 
tions, was to embody some such exemption as that proposed in 
the following clause :——'' Nothing in these regulations shall apply 
to any generating station, sub-station, conductors cables, or 
apparatus of, or belonging to, any company, body, or person 
authorised by Special Act, Licence, or Provisional Order, to 
supply electrical energy for any public or private purpose, and 
complving with the regulations made by the Board of Trade 
under any such Special Act, Licence, or Order for securing the 
safety of the public, or to any system connected therewith, and 
also complying with any such regulation.” . 

The object of this, it was stated, was to exempt everybody 
who is under the control of the Board of Trade at present. 
Having pointed out further instances of dual control in con- 
nection with the Electric Lighting Clauses Act of 1899, Counsel 
put to Mr. Ram the question as to why the regulations under 
the Coal Mines Act were less stringent than those now proposed. 
Mr. Ram refused to admit this. Further instances were put 
to him of generating stations already existing in which a strict 
comphance with the proposed Ол. would involve such 
enormous expense as to render the carrying on of their business 
impossible. The reply was made that there would always be 
some means of getting over such difficulties. On the question of 
the appeal to the electrical inspector against the requirements of 
an inspector of factories under these regulations, Lord Robert 
Cecil said he regarded this as little better than a farce; it 
merely called the attention of an occupier to the existence of 
the penny post in that he conld write a letter. 

Lorp Ковент CEciL.—We ask for some real reconsilerazion 
by an impartial person before we have to go to any very large 
expense.—I do not think this is required or necessary. 

We are not satisfied with an appeal to a magistrate on such 
a technical matter; we want an appeal to an impartial arbitrator 
as provided in the Coal Mines Regulations Act. I do not think 
this is reasonable because you have anything you want as it is. 

Lord Robert Cecil suggested that there should be added the 
words, “ап appeal to a competent, fully qualified person not 
being an ofticial nominated by the Home Осе on the application 
of either party.” Asked as to why the limit had been placed 
at 150 volts continuous and 65 volts alternating, Mr. Ram stated 
that it was not deemed necessary to go below this, as they would 
then be making regulations for such things as electric bells. 
As a matter of fact, he did not think these regulations were as 
stringent as the Board of ‘Trade regulations in this respect. 

Cross-examined by Mr. Vesey Кхох, K.C., on behalf of the 
Newcastle Electric Supply Company and the Cleveland and 
Durham County Electric Power Company, Mr. ham agreed 
that the rules might be modified so that no action could be 
taken against an occupier tor alleged breach of the rules 
without a certificate from the electrical inspector stating that 
there was а cause for prosecution. Counsel pointed out that as 
the rule stood at present he saw nothing to prevent, for instance, 
representatives of a workmen's union from taking action against 
an occupier in the interests of the men, on quite trivial points. 

On the question of passage ways on switchboards, Mr. Ram 
stated that, some of the switchboards of the Newcastle Со. 
were very excellent, aud he often quoted them as models to 
other people. He knew that the company owned about 200 
boards, and that many of them did not comply with the pro- 
posed regulations that there should be a height of 7ft. and a 
width of 3ft. on passage ways. He did not, however, think 
it would be necessary to reconstruct all these, as he thought 
the owners could easily prove their claim to exemption. Gener- 
ally he got over these difliculties by friendly discussion. 

Mr. Vesey KNox.—Why, then, if you have got on so well in 
the past, do you wish to have these regulations ?—We must have 
the regulations to draw attention to the dangers. Merely point- 
ing them out in a memorandum is not sufficient in many cases. 

In answer to further questions, Mr. Ram stated he regarded 
the distance set out in the regulations for switehboards passage 
wavs as being a useful standard. If, however, the boards 
could be made safe by other means, all well and good. 

Questioned by Mr. W. B. Woodhouse, on behalf of the York- 
shire Electric Power Co.. the Incorporated Association of Elec- 
tric Power Companies’ Officials, and the Leeds Chamber of 
Commerce, on the question of the voltages of 65 and 130 re- 
spectively, Mr. Ram refused to admit that whereas a power 
company supplying а sub-station at 10,000 volts would be 
exempt, so far as the sub-station was concerned, if thev supplied 
at lower pressure, they were not exempt. Mr.Ram also refused 
to admit that the latest Board of Trade regulations were less 
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stringent than those issued in 1906. On the point of all metal 
work having to be earthed, Mr. Woodhouse asked if Mr. Kam 
had considered the case of the Thury system; Mr. Ram's reply 
was that in this case it would be unnecessary, and, in fact, it 
would introduce a. danger if this regulation were enforced. 

In reply to questions on behalf of the Barry Railway Co., Mr. 
Ram stated that he saw no reason to produce particulars of the 
accidents which had induced the Secretary of State to certilv 
that electrical generation was dangerous. Neither could he сай 
to mind at the moment any accident upun the passage way less 
than sft. wide. 

Mr. SyDNEY Morse put several questions as to the exemption 
of the consumers’ service lines, upon which a certain amount 
of doubt seemed to exist. 

Mr. SWINBURNE stated that his difticulty on this point was 
that he understood an occupier could not be made to keep a fuse 
in proper order because it did not belong to him, and therefore 
there was a difficulty in enforcing the law against an occupler 
as regards his fuse, but it did not follow that the rules were 
not to be enforced against a supply company, and yet he did not 
see how this was to be done, because the place was not a 
generating station. 

Mr. Morse stated that he felt the occupier would be held 
to be the occupier of the premises in respect of such a fuse or 
switch. 

Mr. Gray, on behalf of the Home Ottice, said this exemption 
had been modified in order to prevent an occupier being held 
responsible for a switch, which he was under a penalty not to 
touch; therefore it had been decided to leave this matter under 
the control of the Board of Trade. 

In reply to further questions by Mr. Morse, Mr. Ram stated 
that the proposal at present. was that the Board of Trade re- 
gulation, А 1, would cease to exist if the Home Ottice regula- 
tions were passed. Further questions by Mr. Morse were 
directed to the points that the expense of complying with tne 
regulations on the part. of. small existing undertakings would 
be prohibitive, and that for economical reasons the station 
would have to be closed. Mr. Ham repeated his previous 
answers that difficulties sach as these could be got over by 
friendly discussion, but Mr. Morse pressed the question as to 
what would happen to supply companies which had had an 
accident whilst not complying with the Home Ottice regulations. 
and to which there could be no defence. No expression ot 
opinion was made. 

The next question was as to the use of switches in the holders 
of portable lamps. Considerable discussion took place between 
Mr. Morse and the witness as to particulars of accidents due 
to this cause. Mr. Ram stated that he could not remember 
any off-hand, although there had been several in small work- 
rooms coming within the Factory Act. Mr. Morse's contention 
was that there had been none, and that if the Home Ottice 
regulations were carried out, very considerable expense would 
have to be incurred in fitting these lamps with switches. 

The Town CLERK or EDINBURGH asked if Mr. Ram would 
agree to the regulations only applying to new work and not to 
existing stations. Mr. Ram was unable to give a definite 
reply. 

At the close of Mr. Ram's re-examination, 

Lorp Rosert CECIL asked that the four main questions of 
горе referred to at the commencement of the proceediugs 
should first be disposed of. If Mr. Swinburne’s report was 
favourable this would dispuse of a large number ot objections to 
individual regulations, and thus shorten the proceedings very 
much, р ў 

After some further discussion, Mr. Swinburne stated that 
he would consult with the otticials of the Home (Office, and 
state the decision arrived at the next morning. 


WEDNESDAY, MARCH 4r. 

Mr. SWINBURNE said that with regard to giving an interim 
report as suggested, tne Home Office does not see their wav 
to accede to this. But he did not wish to put the whole 
responsibility upon the Home Осе. He himself felt that the 
course suggested would put him in the position of having to 
decide something before he had heard the whole question. He 
would have to decide, for instance, whether there was to be 
overlapping before t was really settled what the new rules 
were to be. He therefore thought it best to go on with the 
inquiry. Dealing with the question of expense, Mr. Swinburne 
stated that whilst they were all anxious to reduce this as much 
as possible, tne electrical industry was still young, and the 
expense to be incurred must not be considered merely from the 
point of view of tne importance of this inquiry. hey were 
endeavouring to make rules which would have far-reaching 
Importance, and therefore they should not shirk their re- 
sponsibilities in any way. The inquiry will take the normal 
course, viz., that the Home Otlice shall put forward evidence 
in support of the regulations, after which speeches will be made 
on the questions of principle which have been raised with the 
object of ascertaining whether a decision can be given upon 
these as distinct from the detailed regulations. 

Mr, G. Scorr Ram then went through the regulations erriatim. 
giving the reasons for them, and indicating certain modifications 
to meet objections. We will give a full report in our next 
issue. 


j} 
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THE ALDWYCH-EMBANKMENT L.C.C. TRAMWAY. SUBWAY 


INCE the opening of the service of cars in the 
Sree running from the southern end of Kings- 


way ‘to Theobald’s Road in February, 1906, and the 
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Fic. 1.—-Map or ROUTE, SHOWING JUNCTIONS WITH EXISTING 
TRAMWAYS. 


inauguration in the December of the same year of 
the tramways over Westminster Bridge and along the 
Embankment. the only link remaining uncompleted in 
the joining up of the northern and southern porticns 
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of the London County Council tramway system, 
apart from the alternative route over Blackfriars 
Bridge, has been the extension of the first portion 
of the subway from Aldwych to the point by 
the side of Waterloo Bridge, where the junction will 
be made with the Embankment lines. The work on 
this porticn of the subway is, however, being rapidly 
pushed ahead, and every hope is entertained that traffic 
may be commenced by the end of March. 

It will be remembered that powers were not obtained 
for the construction of the whole of the lines involved 
in the scheme of linking up the northern and southern 
systems until the passing of the L.C.C. Tramways Act 
of 1906, although the Act of 1902 authorised the con- 
struction of the portion of the subway under Kings- 
way. The map in Fig. 1 shows the position of the 
subway with reference to the other lines. Further 
details of the Aldwych-Embankment section of the 
subway are given in the plan in Fig. 2. The length 
of the curved tunnel under Aldwych was constructed 
at the same time as the Kingsway subway, and was 
used partly for the cross-over in connection with 
what has hitherto formed the terminal station. А 
further part of this tunnel was laid with a temporary 
single track, and used for the storage of cars, and 
here a plough pit and an inclined repair pit were pro- 
vided. The permanent concrete work under the tem- 
porary tracks, however, was of a form arranged to 
take the double track and conduits which were eventu- 
ally to be laid. As the repair pit was made in the 
centre of the tunnel, and partly by raising the track 
rails, the removal of the temporary work to permit of 
the new double track being laid on the permanent 
foundations is a comparatively simple matter. This 
part of the subway, following the curve of Aldwych, 
and sloping down at a moderate gradient to the Strand, 
is. generally speaking, of similar construction to the 
Kingsway portion with both tracks in the same tunnel, 
and, together with the pipe subways with which it 
is flanked like the Kingsway subway, formed a part 
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of Ше construetion of the new thoroughfare. The laying 
of the new double track is now in progress. 

In the second portion of the subway, commeneing at 
the junetion of Aldwych and the Strand, the two traeks 
are placed in separate tunnels, and cast-iron circular 
tunnel construction similar to that of the ''tube"' 
railways has been employed. ‘These tubes were driven 
with shields in the usual way, and no particular difti- 
culties were encountered in their construction. They 
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supporting Wellington Street is being cut away. The 
accomplishment of this part of the work has offered 
some engineering difficulties, but good progress towards 
completion has now been made. The alterations to the 
stone pillars, &c., by the side of Waterloo Bridge for 
the formation of the entrance arch are indicated in plau 
in Fig. 3, which shows also the arrangement of the 
junction with existing Embankment lines. Here the 
tracks, as they cross the road, will pass over the 
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are of 14 ft. 11 in. diameter from iron to iron, both 
on straight portions and on curves, and this is suff- 
cient to allow everywhere a clearance of 2 ft. round 
the cars that will be employed. This form of tunnel 
is continued across the Strand and a short distance 
down Wellington Street, but the rest of the subway 
as far as the opening on to the Embankment is all 
double-track tunnel and steel-work construction with 
cross-girders is employed. For the insertion of these 
girders a good deal of the brick arch construction 


tunnel of the District Railway, which is very near 
the surface. The considerable alterations necessary in 
the roof of this tunnel are shown in the lower part 
of the figure. These alterations in the railway tunnel 
have been complete for some months, but the track 
and conduit work has yet to be carried out. 

The conduit system of current collection is employed 
in the whole of the subway. Owing to the difference 
in the conditions in a tunnel reserved exclusively for 
tramways from those prevalent on a road where general 


Digitized by Google 


$ 


Marcu 5, 1908. 


ELECTRICAL ENGINEERING 345 


Mp LET MURUS ET a EST E SS SS Se a ракс ЭР ары ырысы: 57 EE SRI RE RT TER >а ЫЕ ION FEE e SR 


vehicular traffic is also present, it has been possible 
to adopt a design of conduit somewhat different from 
the standard arrangement employed elsewhere on the 
London County Council tramway system. The 
standard road conduit construction as adopted on the 
Embankment was described at some length in ErLEc- 
TRICAL ENGINEERING, Vol. I., page 9, and it is unneces- 
sary to repeat here the features of its design. 

À good idea of the arrangement of the track and 


which is a plan of a portion of this type of track. The 
fixed angle bars at either side of the removable bulb 
angles are also carried on the cantilevers, and serve 
to hold the slot to gauge, and at the same time as 
curbs to the concrete. These are laid in 30-ft. lengths 
and jointed by means of fish-plates. Some further 
details of the arrangement of the castings which sup- 
port the ends of the bulb angle sections are shown in 
Fig. 6, from which it will be noticed that they are 


CROSS SECTION AT INSULATOR BOXES 


| 
CONCRETE | 
| 


A RU En С RE ER RE ae 


— | 
Ағ 95 L 
t E 


SECTION AT SUPPORTINC CHANNELS 


CROSS SECTION SHOWING ARRANGEMENT OF TRACKS IN DOUBLE TUNNELS. 
THROUGH А.А. 


Fic. 4.—Secrion or TRACK AND Сохроіт IN DovusLte Track PORTION OF SUBWAY. 


conduit in the double-track portions of the subway is 
obtained from Fig. 4. It will be noticed that, owing 
to the space between the track rails not being required 
to take the weight of ordinary traffic; not only have the 
heavy cast-iron yokes which are such a prominent 
feature of the standard construction been done away 
with, but the rigid slot rails are replaced by iron ‘* bulb 
angle " sections, laid in short lengths, and easily re- 
movable, so that the whole conduit is a very great 
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cast with a ridge fitting between the ends of adjacent 
sections which prevents creeping or end-play. The 
ends of the bulb-angle sections are chamfered off to 
avoid any possibility of the plough fouling in its passage. 
The arrangement of the insulator boxes, which occur 
every 15 ft., is indicated in the left-hand part of Fig. 4, 
and in greater detail in Fig. 7. The insulators them- 
selves are not quite of the standard pattern as employed 
on the surface lines, as they are bolted to the continu- 


---- .--- eee eee 7-@С------------------------ -> 
15-0770 CENTRE OF NEXT INSULATOR - - --- - - - - вра ----- ---- 
LR 
. [msuiATOR | 
me 
CONDUCTOR BAR 
gm cen 


| 
| SECTIONAL ELEVATION THROUGH CENTRE OF i ai 


ANCHOR AT 
MICOLE OF SLEEPER 


SCALE OF FEET. 
2 3 4 


5 в | | 


| | ANCHOR AT 
А di^. JOINT OF SLEEPERS 


ет > ene fee eae! 


| SECTIONAL PLAN ON AB. 
Fic. 5.—PrAN SHOWING ARRANGEMENT OF Track CONDUIT AND INSULATION Boxes. 


deal more accessible. These bulb angles at each side 
of the slot, and shown in section in Fig. 4, are laid 
in 7 ft. 6 in. lengths, and rest at each end on special 
shaped castings, carried by and bolted to short channel- 
iron cantilevers, embedded in the concrete, and held 
down by Lewis belts. Additional anchoring of these 
cantilevers in a direction across the track is obtained 
by short angle iron anchor pieces rivetted to their 
sides. The positions of these and of the supporting 
cantilevers themselves are shown more clearly in Fig. 6, 


ous-angle irons above them, instead of being attached 
by means of a bracket on the side of the insulator to the 
flange of the slot-rail. The covers of the insulator 
boxes are of a simpler and lighter form than in the 
standard construction for road work. The running rails 
are supported on 12 in. by 6 in. longitudinal timbers of 
pitch pine, to which they are bolted down by means of 
clips. Special anchor-plates are used under the joints. 
The tramway construction in the short sections of 
tube tunnel is shown in Fig. 8, and is similar to the 
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construction in the double tunnel. The figure shows 
how the concrete work is brought up at each side, above 
the level of the track, to form continuous platforms, 
and the arrangement of the cable ducts on one side. 
Owing to the limited space in the tunnel, it is only 


practicable to find room for the cable ducts 
by raising the level of the platforms above the 
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Fic. 6.—DETAILS or BULB-ANGLE SUPPORTS. 


track, but the additional advantage of having con- 
tinuous platform upon which there was room to walk 
on both sides of the track led to the same arrangement 
being adopted on the opposite side. In part of the 
double-track tunnel the cables are carried in ducts 
at the side below the level of the track, as shown in 
Fig. 4, but in the case of the portion under Aldwych 
they are run in the separate pipe and cable subway 
alongside the tramway tunnel. As shown in the plan, 
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special castings are used to connect up the standard 
slot rails with the bulb angle 
above. 


construction described 


The whole of the track and conduit equipment, and 
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also the construction of the subway, was carried out 
by the Works Department of the London County 
Council to the designs and under the direction of Mr. 
Maurice Fitzmaurice, C.M.G., Chief Engineer to the 
Council, while the laying of the cables and other elec- 
trical details are under the supervision of Mr. A. L. C. 
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a large part of this tube section of the tunnel is on a 
curve, and special care has been taken in the accurate 
cutting of the ends of the longitudinal timber sleepers 
and jointing them together. 

In the design of the special form of construction 
for this work, use was made wherever possible of 
standard sections, and this, combined with the sim- 
plieity of the arrangement, has made the cost com- 
pare very favourably with that of the standard equip- 
ment. There is а short section just at the entrance 
of the tunnel at the Embankment, where the standard 
construction with cast-iron yokes has been employed, 
and the cross-over road just inside the tunnel entrance 
is also of the standard conduit construction. There are 
thus one or two points where transition is effected from 
the standard to the special construction, and here 


Fell, Chief Officer of Tramways, who will also be re- 
sponsible for the trafic arrangements. 

In conclusion, we should express our thanks to these 
gentlemen, and also to their representatives, for having 
given us facilities for the preparation of this article, 
and for the drawings placed at our disposal, from a 
selection of which the accompanying illustrations have 
been prepared. 


The Electrical Exhibition.—The Manchester Corporation has 
agreed to permit the use of Platt’s Fields for the electrical 
exhibition to be held in Manchester in October. The use of 
the ground will be allowed free of rent. Temporary buildings 
will be constructed, and there is more than sufticient ground for 
extensions of the building to any size that will be necessary 
for the purpose. The site lies on a tramway route, and is close 
to a sub-staticn of the Corporation electricity department. 
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THE ACCOUNTS OF THE CHARING CROSS, WEST-END, AND 


CITY ELECTRICITY 


N considering the past year’s working of the Charing 

Cross, West End, and City Electricity Supply Com- 
pany, it is of some interest to compare the results in 
the West End and City districts, which are practically 
two independent undertakings carried on by the same 
company. As is well known, the West End area 15 
supplied principally from the original generating station 
at Lamteth, through sub-stations at Maiden Lane, 
Shot; Gardens, St. Martin's Lane, and Green Park; 
and the City area is supplied mainly from the newer 
generating station at Bow, through sub-stations at 
Fenchurch Street, Upper Thames Street, Ludgate Hill, 
and Beech Street. | 

The following table gives an idea of the size of the 
two undertakings, and the growth of the load during 
recent vears :— 

1905. 1906. 1907. 

Distributing mains laid— 


In West.end... .. .. ... miles 273 278 280 
In Hw us cane ERE. wee ua з 229 230 231 
Trunk mains inter-connecting stations 
and substations ... ..  ... miles 112 113 113 
Total connections in equivalent 8 c.-p. 
lamps— 
West-end ow. ш... ss ss css 453,285 510,589 538,961 
City ш. 2. ш... ss seo s. 911,209 412,684 454,757 
Motors connected (iucluded in above 
totals)— 
Total for both areas ... ... B.H.P. 8,000 9,810 11,109 


The connections at the close of last year were made 
up as follows :— 
8 c. p. (30 watt) lamps. 


West-end ... Lighting — ... ... ... 391,201 
Heating ер. Gaa cab 10,238 

Power <.. ack. dm 137,525 (5,501 h.p.) 
Total ... ... .. 538,964 
Сїй... .. Lighting se 4e 287,787 
Heating — Ses 26,770 

Power ... sis ... wes 140,200 (5,608 h.p.) 
Total ... ... .. 454,757 


Total for both undertakings 993,721 


The accounts of the West End and City undertakings 
are kept separately, but it is not possible to obtain 
detailed figures accurately analysing the costs in pence 
per unit sold for each division separately on account of 
the fact that in both cases a portion of the electrical 
energy distributed was purchased '' in bulk " from the 
other undertaking. The units sold and generated by 
each undertaking do not correspond, so that simply to 
divide the costs of the units sold in each case does not 
give correct figures. 

The units generated and sold by the two undertak- 
ings for the year ended December 31st, 1907, are shown, 
together with particulars of load factor, &c., below :— 


West-end City 
under- under- 
taking. taking. 

Units sold for private lighting and power 9,885, C86 \ 8,603,741 
T public lighting ... ... ... 452,647 J 
s Gmbulb moe лш сш 576,064 9,567,690 
Total units sold ... ... ... .. ... 10,913,797 18,172,431 
Units used on works and in transmission 4,933,994 4,022,247 
Total units accounted for... ... .. 15,137,791 22,194,678 
Units bought in bulk... ... ... ... 9,568,690 576,064 
Units generated ... ... ... ... ... 5,569,101 21,618,614 
Total units sold to consumers... 18,488,827 


Maximum demand load factor ... 5,681 kw. 10,849 kw. 


SUPPLY COMPANY 


The expenses for each undertaking and the costs per 
unit sold to consumers for the combined undertakings 
are given below :— 


West- Com- ' Pence 

end. City. bined. per 

Generafing costs. £ £ £ unit 
COMI. =з м. que SER мы, уй 8,349 24,532 32,881 0'428 
Oil, waste, water, stores, &c. ... 350 900 1,250 0:016 
Salaries and wages ... ... ... 6.801 8,799 15,600 0: 203 
Repairs and maintenance .. 8,488 6,925 10,413 0:135 


Total generating costs... 18,988 41,156 60,144 0:782 


Distributing costs. 


Salaries and wages ... ... .. 412 268 680 0:009 
Repairs and maintenance e. 5,939 3,732 9,671 0:125 
Wayleaves and licences ... ... 1,139 147 1,286 0:017 
Total works cost ... .. 26,478 45,303 7,781 0°933 
Management expenses, &с. 
Rents, rates, and insurance ... 12,502 9,370 21,872 0:283 
Salaries, fees, and establishinent 
charges ... ... ... .. ... 6,096 6,481 12,517  0'163 
Lav, parliamentary, and other 
еһагрев г. ... ix Wak онар 974 1,200 2,174 0:028 
Depreciation... ... ... ... 11,000 — 11,000 0:143 
Total, excluding capital 
charges .. .. .. 56,990 62,354 119,344 1'550 


In the case of the West End undertaking, the expen- 
diture as analysed above amounted to £56,990 (includ- 
ing £11,000 for depreciation), and £28,124 was paid for 
current purchased in bulk. The total receipts amounted 
to £131,920. To the balance of £51,806, last year's 
balance of £4,575 and interest amounting to £3,472 
must be added, giving £59,853, of which £17,829 was 
absorbed by interest on debentures, leaving a final 
balance of £42,024 available for dividends. 

Treating the accounts for the City undertaking in a 
similar way, we find a total expenditure of £63,748 (in- 
cluding £1,395 for current purchased in bulk), and 
receipts amounting to £118,548, giving a balance of 
£04,795, of which interest absorbed £30,133, leaving 
£24,662, out of which £18,000 was paid in dividends on 
preference stock. 

The capital expenditure of the two undertakings up to 
December 31st, 1907, is shown below :— 


West End Undertaking, 


Purchase of Station mains, &c., and acquisition of 


Rights СЕ ne m 110,745 
Additional Expenditure on— 
Land and Buildings кы i Tm i .. 168.417 
Machinery sf 8 Е ies PM з 252,189 
Accumulators and Accessories at Generating and 
Distributing Stations  ... RS " xi .. 21,564 
Mains, including cost of laying the Mains and Service 
Connections and Expenses  ... d - ... 431.380 
Meters, and Fees for certifying under the Act ... 25.635 
Electrical Instruments m кР on "- 22s 1.478 
Provisional Orders, &c. ... a ssy iss is 5.105 
Plant and Tools  ... is T T cT m 2.804 
Artesian Well zs T T к? ids us 2.525 
Oftice Furniture  ... - dus s T aud 5.505 
Total expenditure £1,011.145 
City Undertaking. 
£ 
Lands and Buildings ... ses jai = uf .. 314,042 
Machinery "T vid d ui ЧЕ x 559.298 
Accumulators and Accessories at Generating and 
Distributing Stations s "^ Vis s 56,450 
Mains, including cost of laying the Mains and Service 
Connections and Expenses - is iE .. 542.082 
Meters, and Fees for certifying under the Act .. 25.554 
Electrical Instruments ee EP hos sed — 2.571 
Provisional Order and Special Act m ds .. 90.922 
Plant and Tools sh a е Ы M war 2507 
Artesian Wells... ak bas - е T sis 9:001 
Office Furniture ... xd — oe ut T T 925 
Total expenditure £1,291,278 
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A DIRECTIVE SYSTEM OF WIRELESS TELEGRAPHY 


-By E. Bellini and A. Tosi 
(Translated and Communicated by L. Н. WALTER.) 


Jes a previous article by the same authors (ELECTRICAL 
ENGINEERING, Vol. 11l., p. 771), a directive system of 
wireless telegraphy was described, having an aérial 
system in the form of closed oscillatory circuits; and 
diagrams were published, together with particulars of 
some of the results obtained. Тһе principle of an 
apparatus by means of which, using fixed and invari- 
able aérial circuits, the direction of communication could 
be varied, was also briefly indicated. In the present 
article it is proposed to treat in a more detailed manner 
the theory and construction of the instruments above 
referred to, and to which the name of radio-goniometers 
has been given by the authors. | 
Radio-goniometer for Reception.—The points AA, and 
BB, (Fig. 1) represent the lower ends of the two closed 


Fic. 2. 


oscillatory circuits, which are at right angles to one 
another. These circuits are joined respectively to the 
equal and similar windings aa and bb, which are also 
mutually perpendicular, the plane of each winding being 
coincident with the plane of that closed circuit to which 
it is connected. 

Let S represent a transmitting station whose direction 
makes an angle $ with the axis OA. The electro- 
motive forces, e, and e, respectively generated in the 
aérial circuits 44, and ВВ, by the electromagnetic field 
set up by the station S. will have (as has been shown 
in the previous article) the instantaneous values repre- 
sented by the following expressions :— 


e, = Ке ^" sin mt cos ф, 


єв = He" sin mf sin ф, 
where E represents the maximum amplitude of the 
electremotive force which would be produced in one of 
the two circuits if the transmitting station S were 
situated in its plane, and a is the damping factor of the 
oscillations. 

Since the two circuits are tuned to the same wave- 
length, currents are set up in them having the instan- 
taneous values : — 


i, = Ie"! sin mt cos ф, 


A 


7, = le^?' sin mt sin ф. 


B 


These currents in flowing through the windings aa 
and bb set up at the centre of the latter two damped 
oscillatory magnetic fields having the instantaneous 
values :— 


h, = Пе" sin mt cos ф, 


А 


g= —Не*°' sin mt sin ф. 


These fields, directed normal to the planes of the 
corresponding windings, are indicated by k, and hh, in 


Fig. 2. It follows that the resultant field h at the 
centre of the windings will have the value : — 


h = He-# sin mt, 


which is thus independent of the angle ¢, that is, of 
the position or bearing of the transmitting station $. 
The direction of the said field makes an angle y with 
the axis OA, which is defined by the relation 


tan y =h,/h, = – cot ¢. 


This signifies that the direction of h will be perpendi- 
cular to that of the transmitting station. It henee 
follows that if at the centre of the windings aa and bb 
there be suitably placed a very small secondary wind- 
ing—rotatable on the intersecting axis of their planes 
and joined to а detector as well as being tuned to the 
waves emitted by the station S—the electromotive force 
induced in the secondary will have the instantaneous 
value : — 
e, = E" cos mt sin (y — x)......... (1) 

Here xis the angle formed by the plane of the winding 
with the axis O4. The maximum of e; with reference to x 
will be obtained when 


y-x = 90° or х= у - 90 =¢. 

Hence the maximum intensity of reception will also 
be obtained when the plane of the secondary winding is 
perpendicular to the resultant magnetic field h, that is, 
when the plane of this winding is in line with the 
transmitting station S. The intensity of the reception 
is therefore related by a simple harmonie function with 
the angle through which the secondary. winding has to 
be turned. In consequence, if there be rigidly attached 
to the secondary winding a pointer movable over a 
graduated scale suitably oriented, one can determine 
the direction of the transmitting staticn S. With a 
view to obtaining indications of the greatest accuracy, 
it is essential that the secondary winding be very 
small as compared with the primary windings. Asa 
matter of faet, were it otherwise the relation between 
the angle ф and the position of the secondary winding 
which gives the maximum reception, cr zero reception. 
would be represented by a function so eomplieated that 
it could not be regarded as a practical solution. Ви, 
on the other hand, too smal! a secondary winding would 
result in an excessively loose coupling between the 
primaries and the secondary, which would greatly reduce 
the sensitiveness of the apparatus. On this account it is 
necessary to give the apparatus such a form that. 
without diminishing the sensitiveness, it is possible to 
secure the variation of intensity of the reception 
according to the sine law. 

T wo solutions of this problem are available. The first 
is based upon the properties of the magnetie field pro- 
duced in the interior of a spherical winding traversed 
bv a continuous current. Under these conditions the 
magnetic field set up in the interior is uniform. and 
has a constant direetion parallel to the polar axis of 
the winding. Tf in the interior of this spherical winding 
there be suitably placed another, movable winding of 
arbitrary form and dimensions (Fig. 3), the magnetic 
flux which traverses the internal winding will vary as 
the sine of the angle made һу its plane with the line 
AB. The movable winding сап even be placed outside 
the spherical one, with the same results апа witheut 
sensible error. provided the air space between the wind- 
ings be sufficiently. small. The coeffieient of mutual 


// 


Marcy 5, 1908. 


ELECTRICAL ' ENGINEERING 349 


inductanee between the two windings will vary propor- 
tionally as sin y. If one of the two windings—the 
exterior one, for example—be traversed by & damped 
sinusoidal oscillatory current ту = Ie-*' sin mt, the electro- 
motive force developed in the second winding will have 
the value :— 


є = Eje * cos mt sin y. 


This expression is equal to (1). It thus follows that 
if in the space enclosed by the windings of Fig. 1 there 
be placed a spherical winding which is closely embraced 
by the primaries aa and bb, a magnetic coupling be- 
tween the two circuits is secured which may be as close 
as possible, and the sine law of variation of the induced 
electromotive force will always hold. The second solu- 
tion has been worked out with a view to avoiding the 
complicated construction which the use of spherical 
windings involves. For this reason the secondary 
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winding has been given a cylindrical form, and the 
turns have been wound on perpendicularly to the cir- 
cular bases of the cylinder, as is shown in Fig. 4. 
Owing to the great analytical complexity, it is im- 
possible to calculate the value and direction for each 
interior point of a cylindrical winding, of the magnetic 
field set up by a current passing through such winding; 
but one can assume that the lines of force follow as near 
as ean be the course outlined in Fig. 5. Since the vertical 
components of the magnetic lines do not create any 
flux, one has only to consider the horizontal components 
lving in the different right sections of the cylinder. 1 
is evident that owing to the special construction of the 
cylindrical winding, the horizontal components of the 
magnetic lines of any right section will be equidistant 
and parallel to the polar axis of the winding; but the 
number of such lines of force will be different according 
tc the section. 16 results that the magnetic flux across 
a rectangular winding, which closely surrounds the 
evlindrical winding, will be proportional to the sine of 
the angle that its plane makes with the polar axis of 
the cylindrical winding. For this reason the windings 
have been constructed in the manner shown in Fig. 6. 
The adjustment of the oscillation constant of the two 
primary circuits should be effected by altering in an 
equal manner the number of primary turns, at the 
same time preserving the symmetry of each primary 
with respect to the axis of the instrument; and, further, 
this operation should be capable of being carried out 
very rapidly. This has been accomplished by the use 
of the device shown in Fig. 6. The turns of the two 
primaries, which cover almost the whole surface of the 
cylinder, are of silk-covered copper wire, the silk eover- 
ing being removed from the lower end of the vertical 
part of each turn, the bared portion thus constituting 
an annular strip,- 1 centimetre wide. of juxtaposed 
wires, the ends of the windings being insulated. Two 
diametrically opposite movable silver brushes are in 


contact with the bared portion of each winding, the. 


two pairs of brushes, aa and bb, being connected respec- 
tively to the two aérial circuits. The four brushes. 
placed at the four extremities of two mutually per- 
pendieular diameters, are fixed to a slate dise, movable 
around the axis of the instrument. Referring to Fig. 6. 
the winding cAd т Ап is bared between Ad and A,n, 
and the winding uBs m B,e between Bs and B,e. Ву 


turning the brushes in the direction of the arrow, the 
number of turus in circuit is increased equally in the 
two windings. When the brushes are in the position 
dn aud se, all the turns are in eireuit. "The number of 
turns in the secondary winding is fixed, the ends of 
the winding being connected to two contact-rings upon 
which two further brushes bear, the latter being fas- 
tened to the base and connected to two terminals. 
Between these two terminals the detector is inserted, 
across a variable capacity and a variable inductance. 
By altering these latter one can vary the oscillaticn 
constant of the secondary circuit and the degree of 
magnetic coupling between the primary circuits and 
the secondary. 

From the description of the radio-goniometer already 
given, it follows that in order to use it for locating the 
waves sent out by a station whose bearing and wave- 
length are both unknown, it is necessary to simul- 
taneously carry out two different operations; that is to 
say, (1) to tune the apparatus to the wave-length, and 
(2) to set the movable winding in the direction of the 
unknown station; and reception is obtained only after 
both these operations have been accomplished. The 
reception would then be a function of two simultaneous 
adjustments. which is neither easy nor practical. For 
this reason the adjustment of the radio-goniometer has 
been reduced to two independent operations: first, 
the tuning to the wave-length of the signals to be 
received; and second, the orientation of the secondary 
in the plane of the transmitter station. This result 
is arrived at in the foliowing manner:— 

In the case of a symmetrical closed oscillatory circuit, 
the lowest middle point is the seat of a potential node; 
it is thus possible to earth the circuit at this point 
without causing any change іт its behaviour. If one- 
half of such an aérial circuit be detached and one point 
of the winding earthed, the other half of the aérial cir- 
cuit becomes an ordinary symmetrical antenna. To 
ensure that the frequency of this antenna is the same 
as that of the original closed oscillatory circuit, it is 
necessary that the earth connection should be made 
at а potential node; that is, the mid-point of the 
winding. 

This method of reasoning has been applied to the 
radio-goniometer as follows :—'The middle point of the 


Fic. 6. Fic. 7. 


two primary windings (Fig. 7) can be earthed by the 
switch 2, and one-half of the aérial cireuit which is 
connected to the winding can be cut out by means of 
the switch 1. These operations having been completed. 
and the secondary winding turned so that it is parallel 
to the primary in question, the radio-goniometer is 
reduced to an ordinary receiving jigger or transformer. 
whose primary 15 connected to a vertical antenna and 
to earth—an arrangement which permits of the tuning 
to the wave-length of the unknown transmitting station 
being carried out without troubling about its position. 
But since the tune of this symmetrical antenna is the 
same as that of the closed oscillatory circuit. by merelv 
opening switch 2 and closing 1 the radio-gonio- 
meter is perfectly tuned for the directive reception. 
After this it only remains to turn the secondary winding 
until the reception is a maximum. 

Fig. 10 shows the receiving radio-goniometer of aver- 
age size for wave-lengths lying between about 300 and 
800 metres. The ends of the two oscillatory circuits 
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which constitute the aérial structure of the system are 
connected to the terminals aa and bb, each pair of ter- 
minals being joined up to one pair of the diametrically 
opposite brushes. (One such brush is shown at c.) The 
two primaries, mutually perpendicular, are wound—the 
one between the pillars p; рз, and the other between 
the pillars p, py. The supporting end-discs for the 
windings are of slate, the vertical portion of the turns 
being free and unsupported. The bared region of the 
winding, over which the brushes make contact, is SUs- 
tained by the thickness of the lower dise. The switch- 
arm d effects the simultaneous operations of the 
switches 1 and 2 of Fig. 7. 

The twenty-five turns of the secondary, internal to 
the primary, are wound on an ebonite eylinder having a 
metal spindle, the two halves of which are insulated 
from one another. The ends of the windings are joined 
respectively to the upper and lower half of the spindle, 
and through two brushes (not shown in the figure) 
to the terminals ss. To the upper end of the spindle 
a milled head r and double pointer are rigidly attached. 
The one pointer ff is black, and parallel to the' polar 
axis; the other gg is white, and perpendicular to the 
black one. The two pointers move over a graduated cir- 
cular dial, which indicates the position of the trans- 
mitting station. The  milled-head т enables опе 
to turn the slate dise supporting the silver brushes cc 
provided for varying the number of primary turns. 
The terminals ss are joined up to an electrolytic detector 
across a variable capacity and variable inductance as 
already mentioned. The exterior dimensions of the 
instrument are :—Height, 28 centimetres; width, 24 x 
24 centimetres. 

With this apparatus the bearings have been deter- 
mined of a number of stations in the English Channel, 
in France, England, &c., whose wave-lengths were 
within the range above mentioned. Using the same 
radio-goniometer, reception from stations using very 
long waves, such as the Eiffel Tower, Poldhu, Clifden, 
Nordeich, was effected by inserting in the two aérials 
four equal inductances, symmetrically placed with 
reference to the radio-goniometer, two іп each 
oscillatory circuit. The reception under these 
conditions was obviously not as good as it might 
have been, owing to the coupling of the primaries 
with the secondary being too loose. Оп this 
account a larger size of apparatus has been constructed 
with which very good reception from the long-wave 
stations has been achieved. The exactitude with which 
the bearing of a transmitting station can be deter- 
mined is quite remarkable, an accuracy of 1° being 
readily obtained after repeating once or twice the 
process of taking the limiting angles at which reception 
ceases; and this accuracy is independent of the azimuth 
of the transmitting station. The determination of the 
actual position, not merely the bearing, of a station by 
the intersection method has confirmed the great exacti- 
tude obtainable by the use of the radio-goniometer. 
The azimuths of the same station, determined from 
Dieppe and from Havre, always intersected at prac- 
tically the exact spot where the station was situated. 

So far as the zone, within which one is certain of not 
being troubled by transmissions other than the one 
desired, is concerned, this zone is a function of the 
azimuth of the other stations, of their distance, and of 
the intensity and damping of their transmissions. But 
to give an idea of the independence which is obtained 
bv means of the radio-goniomenter, it is sufficient to 
refer to experiments made between Dieppe and Havre. 
In all eases it has been possible to receive clearly at 
Havre from Dieppe without being troubled by other 
transmissions; this, however, was in general impossible 
when the ordinary vertical antenna was employed. 

The radio-goniometer for reception can conveniently 
be used for comparing the strengths of two or more 
transmissions. Suppose now that the detector em- 
[ 


ployed is one which responds solely to the amplitude of 
the oscillations. For each transmission the two limit- 
ing angles on the radio-goniometer are determined for 
which the reception ceases. Calling a and В these 
angles for the one transmission, and y and 6 those for 
the other, the ratio of the amplitudes of the trans- 
missions will be, according to what has already been 


given :— 
sin © p P [sin ке 


If the detector is of a type which responds to the 
total energy received, the preceding ratio is that of the 
energies emitted by the two different transmissions, 
This enables one, further, to determine the diagram of 
the field produced by a directive transmitter station at 
long distances. 

The same means enables one also to determine whether 
a detector responds to the maximum amplitude or to 
the energy of the electro-magnetic field. To effect this 
purpose a directive transmitter station must be avail. 
able for which the diagram of emitted energy has been 
determined by means of a thermo-galvanometer or 
similar instrument. If the detector under considera- 


tion, when used at a directive receiver station, gives a 
diagram similar to that obtained by the thermo-gal- 
vanometer, this means that the detector responds to 
the energy. If, on the other hand, it gives a diagram 
whose radii vectores are proportional to the square 
roots of the Duddell diagram, the detector responds to 
the amplitude of the field. If the detector gives an 
intermediate diagram, this may be taken as indicating 
that its operation is not clearly defined, and that it 
depends partly on the energy and partly on the maxi- 
mum amplitude. 

Radio-goniometer for Transmitting.—This apparatus 
is based upon a similar principle to that of the receiving 
radio-goniometer. Referring to Fig. 1, if in the interior 
of the two windings aa and bb there be an oscillatory 
magnetic field whose direction OT ‘is perpendicular to 
OS, and whose equation is Л = He-*'sin mt, there will 
be created in the windings the electromotive forces :— 

e, = Ee *' cos ті sin y, 

e, = — Ее *' cos mt cos y. 
These will give rise in the aérial cireuits to oscilla- 
tory eurrents of proportional intensity; and each aérial 
will set up an electromagnetic field in space, which field 
will also vary sinusoidally in space, as has been shown 
in the first part of this article. These fields (having 
any direction whatsoever which makes the angle y 
with the axis OA and at a definite distance) will be 
represented by the expressions : — 


та, = Me-* cos mt sin y cos x, 


my, = Me~“ cos mt cos y sin x. 


The resultant magnetic field at the point considered 
will be the algebraic sum of the component fields :— 


m = Ме * cos m t (sin y cos x — cos y sin x). 
= Me ~” cos misin (у — x). 
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The maximum value of the field is obtained when 
between the angles y and x the relation 


у – х = 90° огу = у - 90° = ф 


exists. This signifies that the maximum intensity of 
transmission occurs in the direction perpendicular to 
the magnetic field which excites the two windings aa 
and bb, and that this intensity is independent of the 
angle $; that is, of the direction of transmission. In 
consequence, by causing the magnetic exciting field to 
be turned in a uniform manner, the direction of emis- 
sion of the waves will turn equally and in the same 
sense in the horizontal plane. 

The transmitting radio-goniometer, like that for re- 
ceiving, сап be made in the spherical or eylindrical 
form. The eylindrical form was preferred for the 
reasons already given in the case of the receiving radio- 
goniometer. The movable winding in the transmitting 
radio-goniometer forms part of the primary circuit. The 
magnetic coupling between this circuit and the aérial 
circuits is of a suitable value, such that the propor- 
tionality between the electromotive force and current 
in the aérial circuits may be obtained. The primary 
winding consists of three thick wires joined in parallel. 
This form of winding is necessary in order that the 
primary of the transformer should have the minimum 
inductance. The single turn of three wires is put on 
as shown in Fig. 9, the ten turns (in series) of the 
secondary winding being shown in Fig. 8. Although 
the primary winding does not cover the whole surface 
of the drum, nevertheless the measurements of the 
current in the aérials and others made at а 
distanee with the aid of the thermo-galvanometer have 
shown that the partial winding is practically equivalent 
to the complete winding; and since the latter presented 
considerable constructional difficulties without any real 
advantages, the partial winding has been adopted. 

The transmitting radio-goniometer can, as in the case 
of the receiving instrument, be constructed so that 
waves of different lengths can be emitted. When it is 
a ense cf sending signals to a station whose bearing is 
unknown, or to different stations at the same time, 
the prcblem is analogous to that at the receiv- 
ing station. One solution is obtainable in the 
following manner:—Referring to Fig. 7. where 
the winding in the case cf transmission represents 


one of the two secondary circuits, one сап con- 
vert, by means of the switches 1 and 2, the closed 
aérial oscillatory circuit into an ordinary antenna. This 
makes it possible to send signals equally in all direc- 
tions, and consequently also to the unknown station 
or to a plurality of stations. When, however, it is 
desired to use the directive svstem, one has merely to 
alter the switches 1 and 2 accordingly, and to set. the 
primary in the direction of the corresponding station. 


Fra. 10. 


One can pass in this manner from the ordinary sym- 
metrical transmission to directed transmission, and vice 
rersd, Without its being necessary to touch the tuning 
in any way; and this for the same reason as was shown 
in the case of the reception. A divided circle is pro- 
vided on the transmitting radio-goniometer, and a 
pointer fixed in this ease to the primary winding, so 
that the latter can be oriented in the different 
azimuths. 

The chief dimensions of the apparatus are : —Height, 
50 centimetres: width, 35 x 35 centimetres. 


SMALL TRANSFORMERS FOR USE WITH METALLIC FILAMENT 
LAMPS 


HERE are many instaliations where difficulties 
present themselves in the way of taking full ad- 
vantage of the very great economies which are offered 
Ly the high efficiency of metallic filament lamps as com- 
pared with ordinary carbon filament lamps. Тһе 
principal obstacle is the fact that in a great number 


of cases metallie filament lamps cannot be obtained for 


voltages as high as that of the supply circuit available, 
or can be obtained only in sizes forming an inconveni- 
ently large unit of light. It is true that during the 


last few weeks a 16-candle-power, 100-volt, metallic 


filament lamp has been placed on the market, and 
one or two makes of lamps, of a much larger size, 
however, are being introduced for 200-volt circuits, but 
it is at comparatively few places that a supply voltage 
of 100 volts is avaitable, and for 200-volt cireuits the 
unit formed by two 100-volt lamps in series, or by 
such 200-volt lamps as are already available, is, in 
general, inconveniently large, especially in the ease of 
existing installations planned for smaller lamps. 

Where the supply is alternating, the difficulties can 


be got over by the use of appropriate transformers for 


reducing the voltage, and there is no doubt that, with 
a well-designed transformer, the first cost of the ap- 
paratus is soon paid for by the saving obtained by the 


use of high-effieieny lamps, notwithstanding such lesses 
as there are due to the transtormer itself. We cannot 
but think that if this were more widely realised, the 
use of metallic filament lamps for ordinary domestic 
lighting, office lighting, and other purposes, where that 
16-candle-power lamp has been the standard, would cn 
alternating-current circuits at any rate largely increase. 
Already a good deal of attention is being paid by 
manufacturers to the development of this class of ap- 
paratus, and it is the purpose cf this article to call 
attention to a few examples of small transformers de- 
signed for this purpose which are at the present time 
on the market in this country. 

Speaking generally, the type of transformer most 
suited to the purpose is that with a single winding, as 
it offers advantages both as regards efficiency and first 
eost. Although they ean be used simply as step-down 
auto-transformers, it is advantageous wherever the 
nature of the installation allows it to adopt a distribut- 
ing secondary pressure exactly one-half or one-third of 
the supply pressure, and connect the transformer as a 
balancer with the equivalent of a three-wire or four- 
wire distributor system. As to the secondary pressures 
which are most suitable, a good deal depends on the 
exact make of lamp adopted, and the size of lamp best 
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adapted for the installation in question. In many cases 
100 volts will be a sufficiently low pressure, but with 
some makes of lamps a convenient-sized lamp to re- 
place the existing lamps of an installation is not obtain- 
able until 25 volts is reached. There is no doubt, how- 
ever, that there is some advantage in keeping the volt- 
age fairly low, as the filaments of the lamps are thicker 
and less fragile. 

In installing transformers for this purpose, two dif- 
ferent methods of distribution may be adopted: (1) One 
transformer may be used for each lamp or group of 
lamps which are required to burn always together, so 
that transformer and the lamps it supplies may be 
switched on or off together; or (2) one transformer may 
be used for a whole instaliation, the transformer being 
switched out when no lamps are required. In the first 
system the initial cost of transformers is greatest; 
the advantages are, however, that the installation wir- 
ing has to carry current corresponding to the normal 
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Fic. 1.—SECTION or SMALL WESTINGHOUSE ‘TRANSFORMER FOR 
SINGLE MeTAaLLIC FILAMENT Lamps OR SMALL Groups. 


circuit voltage instead of the reduced lamp voltage, 
and that no losses occur in the transformer when the 
lamps it supplies are not in use. Further, the trans- 
former is always operating at full load corresponding to 
its highest efficiency. The second system has the advan- 
tage of lower first cost of transformers; on the other 
hand, the installation wiring must be suitable for carry- 
ing the current corresponding to the reduced voltage, 
and when only a few lamps are in use, the transformer 
will not be working at its highest efficiency. In arranging 
installations, therefore, it may often be found advisable 
to adopt a combination of these two systems, single- 
lamp transformers being used where it is necessary 
or convenient to always have the light available without 
having first to go to the main switch, as, for instance, 
in bedrooms, cellars, &e. ; and the larger transformers 
for such lamps that are required for certain periods 
only, so that the switching in or out of the transformers 
does not eause any inconvenience, as, for instance, in 
sitting-rooms, shops, &e. With this arrangement the 
installation can be worked at its highest efficiency, the 
large transformers being cut out for the greater part 
of the time, and the eost of the no-load losses—which, 


although very small, otherwise go on continuously—is 
eliminated. 

As already pointed out, the winding of these trans- 
formers with the single winding, and taking the re- 
quired secondary voltage between one of the line wires 
and intermediate tapping, enables the same output to 
be obtained at a smaller cost and with lower losses than 
is possible with an ordinary two-winding transformer. 
Thus in all eases where special eonditions do not compel 
the use of electrically separated primary and secondary 


Fic. 2.—SMALL WESTINGHOUSE AUTO-TRANSFORMERS FOR 


SINGLE LAamrs or Gnovrs or Lamps. 


circuits, the auto-transformer should be used in prefer- 
ence to that with two separate windings. 

A balancing transformer possesses а single winding 
which is divided by means of tappings with two or more 
equal parts, each of which supplies a separate circuit. 
Each of these two circuits, separately controlled, can 
take approximately the same independent load as an 
auto-transformer of that ratio with about the same 
transforming losses. Whenever the distributing condi- 
tions permit, the balancer should therefore be used in 
preference to the auto-transformer. A further advan- 
tage of the balancer is that it сап supply any number 
of lamps as long as the difference in load on the circuits 
having maximum and minimum currents is not larger 
than the ** independent ’’ load mentioned above, which 
may be termed the “ balancing capacity.’ Ав the 
transforming losses remain unaltered, practically any 
efficiency сап therefore be obtained. 

As examples of the electrical performance of these 


Fic. 3.— WESTINGHOUSE TRANSFORMER 
ron METALLIC FILAMENT Lamp 
INSTALLATIONS. 


types of transformers, a 50-watt, 50-period, 100- to 50- 
volt auto-transformer has total losses of approximately 
4 watts (i.e., an eflicieney of 92 per cent.). The same 
transformer used as a two-circuit balancer with a load 
of 50 watts on each circuit (1.e., a total load of 100 
watts) has an efficiency of 976 per cent. An 800-watt, 
50-period, 200- to 100-velt auto having an iron loss of 
124 watts has an efficiency of 97 per cent. If the same 
transformer is used as a two-cireuit balancer, having 
400 watts load one circuit, and 1,200 watts the other, 
the losses would remain. the same, and the efficiency 
will be 08:45 per cent. If the two circuits are loaded, 
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each with 800 watts, the efficiency will be 99:2 per 
cent. At higher frequencies somewhat higher eff- 
ciencies will be obtained. 

A special line of transformers for the first of these systems 
of distribution has been developed by the BrirtsH W ESTING- 
HoUsE Evecrric & MANUFACTURING Co. A section showing the 
general construction of this simple design of transformer is 
shown in Fig. 1, and one or two of the numerous ways in which 
they can be applied to ordinary fittings are illustrated in Fig. 2. 


Fic. 4.- AvTO-TRANSFORMER FOR METALLIC 
Firamenr Lamps. (GENERAL EvLecteic Co.) 


The transformer is encased in a sheet-iron cylinder with lids at 
top and bottom. Ву loosening one nut the casing can be readily 
removed, and the screw terminals to which the lamp and line are 
connected are disclosed. These transformers complete weigh 
for the various sizes from 5 to 7} Ib. 

The transformers already shown in Fig. 1 can also be used 
for the second of the two sysiems described above, but as the 
output ranges cnly from about 25 to 100 watts, the British 
Westinghouse Со. has developed the larger type shown in Fig. 3, 
having capacities ranging from 200 to 2,000 watts. Both types 
are made for standard ratios of 2С0 to 100, 200 to 50, 100 to 
50. end 102 to 25 volts, both as auto-transformers апа balancers, 
aud for different periodicities. 

In these translormers, the portion of the windings not enclosed 
in the laminated iron are protected by end castings through 
which cabie leads are brought out. Lugs are provided on these 
castings so that the transformers can be mounted in any position. 
A shell type construction is used with E-shaped laminations, 
interleaved and clamped so as to enable them to work absolutely 


-—--—-- --200 Volts 


on Lamps 


Fic. 5.—ARRANGEMENT OF WIRING OF AUTO-TRANSFORMER 
FoR BALANCED CIRCUITS. 


without noise. These transformers vary in weight from 12 lb. 
for the 200 watt size to about 27 lb. for 2,000 watts. 

Special transformers for metallic filament lamps have also 
been designed and placed upon the market by the GENERAL 
Егствїс Co., Lro., with high all-day etticiency and small open- 
circuit loss. Fig. 4 shows the general appearance of one pattern 
of these, which is an auto-transformer with two balanced 
secondary circuits. This is suitable for use on a 200-220 volt 
circuit, and gives a secondary output of 100-110 volts, and where 
it is possible to balance the lamps in a building within 5 or 10 
amperes, it will be found that with a transformer of this kind 
an efficiency of 99 per cent. is readily obtained, and under these 
circumstances the capacity of such a transformer is almost 
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unlimited, as they only carry the out of balance portion of the 
load. In addition, the company make transformers from 200-25 
volts, aud from 100-25 volts, so that small c.p. metallic filament 
lamps may be used The etliciency of the j-kw. size wound in 
this way would be as high as 95 per cent. full load, and over 
90 per cent. quarter load, while the open circuit loss on 50 cycles 
would not exceed 16 watts. 

Messrs. Siemens Bros. Dynamo Works, Lrp., have for some 
vcars been in a position to supply small transformers in patterns 
suitable for use both indoors and in the open air for obtaining 
lewer voltages than are commonly available. These were origin- 
ally designed when the only metallic filament lamp was the 
osmium lamp, and were for a secondary voltage of 40 volts. 
‘The stendard arrangement listed is for 110 to 120 volt circuits, 
ond is arranged with two tappings, to be used as a three-part 
balancing transformer for a four-wire distribution. 

A special type of transformer which has been developed for 
use with the metallic filament lamps by Messrs. W. К. 
DuuNAND & Co., of Sheflield, who have for some time specialised 
in the manufacture of transformers of all kinds. Like most 
makers, this firm have adopted the auto-transformer in 
preference to the double-wound type, as being more etticient 
and cheaper in first cost. They also emphasise the advantage 
of arranging the transformer as а balancer and grouping the 
load as evenly as possible on both sides. The iniluence of the 
balancing on the etticilency is made clear by the following 
example, which relates to a 200/100 volt transformer for 18 


Fic. 0.—SMALL TRANSFORMER FOR METALLIC 
FitAMEN: Lamps. (Unton Execrric Co.) 


amperes, 75 cycles, with a constant iron loss of 10 watts, con- 
nected as а balancer. 
Volts on heavier 
Total loss. loaded side. 
18 amperes on one side and nothing on 


CHG О ШӘР oLioisiaclza rub OIA- A beares Mire 41 watts 984 
18 amperes on each side ........ ас owe WAR i$ 100 
18 amperes on one side and 9 amperes 

bb. RS VENE О азгыны eis): I8 i 991 
10 amperes on one side and 8 amperes 

GR ӨӨ ӨР оосо Какие: edens 104 ,, 100 


With regard to the arrangement of existing 200-volt installa- 
tions for these transformers, where the system of wiring permits 
of its being divided into two or more bunches, of approximately 
equal current requirements, as, for instance, when supplied 
from a distribution board, the method shown in Fig. 5 may be 
adopted. Where a distribution board is used this involves only 
the cutting of one bus bar, and the removal of one main from 
the uncut bus bar to the half of the bus bar divided from the 
other main by the cut, in addition to joining in the transformer 
as shown. When this system is used only the difference between 
the current taken by the two halves of the bus bar passes 
through the transformer, and when these are balanced the only 
loss is the extremely small exciting current taken by the trans- 
former. There is a further small loss in the transformer when 
the currents of the two halves are not equal, but this is only on 
whilst the currents are out of balance, and is almost negligible 
unless the two halves are much out of balance, which is a con- 
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dition that seldom obtains for any length of time. Messrs. 
Burnand have considered the question of voltage regulation very 
caretully, and have in some cases only listed transtormers at less 
than their rating, so far as ability to stand maximum current is 
concerned, in order to be able to keep the maximum variation 
ot voltage within 1) per cent. under extreme conditions. Two 
types are listed, one of which has a lower iron loss than the 
other, and in both of these care has been taken to employ 
ron-ageing material, so that the iron losses do not increase with 
ise. ‘Transformers are also made for use where the wiring 
does not admit of dividing into approximately equal sections, so 
that it is necessary for the transtormer to carry the whole 
current, the supply being led into one pair of terminals and the 
lower voltage out of another pair. 

The Union Evecrric Co., Lrp., are also taking up this class 
of work, and are able to supply not only transtormers for a 
secondary of 110 volts, but also for 25 volts. In designing these 
transforme:s, which are of the general form shown in Fig. 6, 
the object has been kept in view of striking a satisfactory 
balance between the initial cost and the economic requirements 
as to efficiency and open-circuit loss. They realise that by using 
special material of the very highest quality, it is possible to 
reduce the losses to the lowest, but at the same time the initial 
cost of the apparatus is considerably increased. and in their 
opinion the increased elticiency does not compensate for the 
increased cost. It is thus their object to supply an apparatus 
of the highest efhiciency, compatible with reasonable cost. "The 
110-volt transformers would be used for Osram lamps of high 
cubdle-power, viz., 50-100, and als» for use with tantalum 


Fic. 7.—Grovur or SMALL Perry TRANSFORMERS FOR METALLIC 


FiLAMENT Lamps. (BriitsH Exvectric TRANSFORMER Co.) 


lamps, for which this pressure is standard. The transformer 
giving 25 volts has been introduced, so that Osram lamps of 
10 and 16 candle-power may be employed without alterations to 
the wirings and fittings at present fitted, for, of course, should 
lamps of perhaps twice or three times the candle-power have to 
be installed in present fittings, the lighting effect would be spoilt 
on account of certain places in the rooms being over-lighted. 
Messrs. JouNSON & PaiLLirs have designed a special series 
of transformers for the purpose we are considering, and have 
adopted the foliowing as the standard voltage ratio :—200/ 100, 
200/50, 200/25, 100/50, and 100/25 volts. The standard fre- 
quency is 50, but they have also made these transformers for 85, 
90, and 100 periods. ‘The cores of these transformers are built 
up by a special process which reduces any additional iron losses 
in the clamping plates to a minimum, and it is owing to the 
careful way in which the laminations are insulated from one 
another, and to the minute inspection of every detail of manu- 
facture of the core, that they are enabled to guarantee specially 
low figures for iron loss. Тһе iron is of the very best quality, 
and similar to that employed in the standard line of trans- 
formers which they have lately put on the market. "The ageing 
co-elficient of the iron is very small, and they claim that 
there 15 practically no increase in the iron loss as time goes on. 
The coils are former wound of a special ventilated type, which 
allows free access to both the core which they surround and to 
every part of the coils. They are insulated from the core by 
distance pieces of special material, which act as spacers to 
allow tree ventilation. Finally, the coils and core are assembled 
and fitted in a cast-iron case of very substantial construction, 
the lid of the case being removable, so that the transformer is 
Open to inspection, ‘Terminals are provided at the side with lead- 
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ing-out wires, to which the connections are made. The trans- 
formers are ot the auto-type, as by this means the output as well 
as efficiency of any given size is very much increased, and the 
iron loss and volt drop made very much smaller. 

‘Lhe foilowing maximum ethciencies are claimed for the dit- 
ferent sizes. ‘Lhe best etticiency is obtained at about three- 
quarter load :- 


Watts......... 9500 1000 1500 2000 3000 5000 
Efficiency ... 925 J5*0 95:5 95:8 6-4 ГО 


А very sunuply constructed auto-transformer for use with 
metallic lament lamps is supplied by Messrs. Warp & GoLp- 
siGNE, of Manchester. There are fully standardised tor primary 
voliages ot 240, 220, 2C0, and 110 voits, and secondary voltages 
of 110, 100, and 25 volts, in capacities ranging from 250 to 1,750 
watts. 

The Pririsw Eveciric TRANSFORMER Co. have given so much 
attention to improving the design of transformers ot all sizes 
that we naturally look with interest to the special apparatus 
for the purpose we are considering manufactured by this firm. 
As may be seen in Fig. 7, which illustrates a gioup of these 
small transformers, the general principle ot their construction is 
the same as ior the larger transtcrmers, tor which the company 
has earned so high a reputation. ‘They are manufactured under 
the Ferry Patents, and are insulated and built up in exactly the 
same way as the largest Berry transtormers, for use on circuits 
of the highest voltages, with radial laminations arranged with 
ventilating spaces so as to ensure as large a cooling surface for 
the iron as possible, and as short a length of mean turn as is 
obtainable for the winding. ‘The efliciencies are kept as high as 
possible, and special attention is paid to reducing the open 
circuit loss to a minimum. ‘Transtormers can be supplied to 
any requirements, and it must be realised that the losses and 
einciencies given on any transfcrmer are necessarily dependent 
on the price to be paid tor the apparatus. In all cases where 
the supply voltage does not exceed 250 volts they recommend 
the use ot auto-transformers, and where it is possible to adopt 
them they supply thes» with the terminals arranged for use on 
two or more balanced secondary circuits, in the manner we have 
already indicated. The transtormers are compact and neatly 
finished, and can be mounted in any position. We understand 
that the company have anticipated the demand for the particular 
type of transformer by extensions to their shops laid out so as 
to be specially suitable tor this class of vork. 

Messrs. ЭнАКЕ & Сокнлм, who have always been to the fore 
where metallic filament lamps are concerned, have made arrange- 
ments for the supply of a thoroughly well-made transformer tor 
this purpose. ‘lhese transformers are made in three sizes, 
namely, for maximum outputs of 1,500, 750, and 500 watts. 
Тһе winding of the transformer is split into two circuits, each 
of which is one-half the line voltage. The highest efticiency, 
that is to say, the least loss, is obtained by dividing the lamps 
equally between the two legs; if this is done there will be a 
balanced load, and the only loss in the transformer will be the 
open circuit loss. The secondary E.M.F. will not be affected 
by an unequal number of lamps being connected to the two legs 
ot the transformer, either of which may be fully or partially 
loaded or not at all, but for the reason mentioned above it is 
better to divide the circuits up so that there may be as near as 
possible the same load on each leg. The open circuit losses of 
the three sizes are 162, 9°5 and 5 watts respectively. These, of 
course, continue the whole of the time the transformers are 
connected to circuit; further losses depend, of course, upon the 
out-of-balance load on the secondary or lamp circuits. The 
copper losses vary up to 12 watts, according to the state of 
the balance on the two legs, and are reduced to nothing when the 
load on the legs is evenly balanced. The open circuit losses 
can, of course, be reduced to a very great extent if a main 
switch is connected on the high voltage side of the transformer, 
so that when light is not required the transformer can be 
switched out of circuit. 

The Foster Anc Laur & ENGINEERING Co., Lro., have made 
a speciality of a compact form of auto-transformer for use with 
metallic filament lamps, which they have been able to put on 
the market at a very reasonable price, notwithstanding its high 
etliciency and excellent voltage regulation. Тһе range of stock 
sizes is very extensive, and they are constructed for frequencies 
of 40, 50, 60, 75, and 85 cycles for secondary voltage of 25, 
2x55, 45, 50, 60, 5x60, 65, 5x65, 100, 105, 110, and 165 volts, 
and for primary voltages of 240, 230, 220, 210, 205, 200, 110. 
105, and 100 volts. We hope at an early date to be able to 
give fuller particulars of this apparatus. 

A number of other firms have already completed or are 
engaged upon the design of special apparatus of this nature, and 
we hope at a future time to be able to give particulars of the 
more interesting of the new pieces of apparatus. 
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THE NEW EAST HAM TELEPHONE EXCHANGE 


By J. W. 


CENTRAL battery telephone exchange equip- 
ment, of a type which is a novelty te London, was 
brought into use by the National Telephone Company 
m = L : А е 1 9 
last January at Mast Ham. The premises in which the 
plant is installed have been specially built for the pur- 
poses of a telephone exchange, and consist of a ground 
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the same standard design as that described in. ELEC- 
TRICAL ENGINEERING of October 31st last in connection 
with the new Gerrard telephone exchange. It has a 
capacity for 1,760 outside lines, and is at present 
equipped with arresters for 1,050 lines. From the ter- 
minal strips on the horizontal side, 42-wire asbestos- 
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Fic. 1.—PLAN or EXCHANGE, SHOWING LAY-OUT OF APPARATUS. 


and first floor each having an area of approximately 
1.370 square feet. The switchboard and its attendant 
apparatus, together with the operators’ quarters, are 
accommodated on the first oor, the ground floor at 
present being divided up into offices and stores which 
are in use by the company, and two lock-up shops. 
The main distributing frame, upon the vertical side 
of which the underground cables are terminated, is of 


covered cable is carried to the switchboard, and there 
connected to the first jack of a series multiple, which is 
repeated every fourth panel through the switchboard. 
Each section has accommodation for 400 subseribers’ 
multiple jacks, and 80 outgoing junction multiple jacks 
in strips of 20 each, and the switchboard is designed 
for an ultimate capacity of 800 subscribers’ lines and 
100 outgoing junctions. It may here be noted that the 
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answering jack, in the ordinary acceptation of the term, 
has been abolished, the multiple jack serving a dual 
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Fic. 2.—Rean View ОЕ SWITCHBOARD WITH PANELS REMOVED. 


purpose. To the inner springs and bush of the last 
strip of jacks in the multiple is connected a 63-wire 
sable of sufficient length to reach the next multiple jack 
when the switchboard is extended. 

This cable is terminated on a strip of connecting ter- 
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Fic. 3.—DIAGRAM OF SUBSCRIBERS’ 


minals fitted in the rear of the last section, as shown In 
Fig. 2. At this point the tip or “ A ” lines are com- 
moned together and CONTE eted to the positive side of 
the battery, and the ring or * B " lines are carried in 
2]-wire cable to terminals at the rear of the particular 
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section in which the signals with corresponding numbers 
to the jacks are situated. Between these terminal 
strips and the connectors at the bottom of the seetion 
to which one end of the winding of the subscribers’ 
calling signal is wired there exists a cross-conneeting 
field, where, by means of single jumper wire—or, as is 
the case at East Ham, by wires made up in cable—the 
calling signal is connected to the ** B " line inner spring 
of the Jack. 

The calling signal is of an automatic mechanical type, 
consisting of an electromagnet and a pendulous arna- 
ture, to which is attached a spherical-shaped piece of 
aluminium, the latter being brought into view with the 
energising of the electromagnet is restored by gravita- 
tion when the electromagnet is de-energised. 

The operation of the line circuit, shown in Fig. 3, will 
be readily grasped. When the circuit is completed by 
the removal of the subscribers’ receiver from the switch- 
hock, current flows from the positive pole of the battery 
through the '* A " line jack contacts, the primary wind- 
ing of the induction coil and transmitter of the instru- 
ment returning through the * B ” line jack contacts and 
300-ohm calling signal to the negative pole of the bat- 
tery. The armature of the signal is thereby attracted, 
closing a local circuit which lights a pilot lamp common 
to a section. With the insertion of the answering plug 
into the jack, the calling signal is disconnected iran 
the line, and restores mechanically as previously 
described. 

The subscribers’ operators’ cord circuit is shown in 
lig. 4. It will be seen that this circuit is divided by 
condensers instead of the repeating coil, which is usual 
with the regular central battery cord circuit used in 
larger exchanges; and, further, that a 16-cell battery 18 
used in place of 11 cells, the purpose of this being to 
keep the transmission efficiency standard. The imped: 
ance coils, through which current is supplied for trans- 
mission, serve also as supervisory signals, and are of a 
similar type to the subscribers’ calling signal, and the 
500-ohm retardation coil connected to the sleeve ecn- 
ductors of the plugs provides the current for the engaged 
test. Provision has been made in the equipment of 
five ringing keys per cord circuit, for calling party-line 
subseribers by the selective system of pulsating ringing 
currents. 


JUMPER 
O CONNECTOR BOARD 
2 
_ 
: 


NICHT BELL 
RELAY SWITCH 


Line AND NiGHT ALARM CIRCUITS. 


Fig. 5 shows a general view of the switchboard, the 
first three sections of which are junction positions, one 
of these is being used temporarily as an electrophone 
position, and the remaining [four are subscribers 
positions. 
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Each section constitutes one operator’s position, and socket switch. The “A” positions have each a 
the principal dimensions are:—Length, 2 ft. 5 in.; capacity for 200 subscribers’ calling signals, which are 
width (including keyboard), 2 ft. 9 in.; height overall, mounted above the multiple jacks in strips of twenty ; 
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Fic. 4.—D1acramM or OPERATORS Corn Cincurr. (SUBSCRIBFRS? SECTION). 


6 ft. З in. Tue ‘В’ positions have each a capacity the present equipment is 500 signals divided between 
for 27 incoming junctions, and are at present equipped four positions. The keyboard and plug-shelf have 
with 25. The connections of the junctions are prac- capacity for 15 cord circuits, the full number being 
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Kic. 5.—GENERAL VIEW OF SWITCHBOARD. 


tically the same as the standard circuits, the chief point equipped; and the supervisory signals in connection 
of difference being that the cut-off relay, which is usually with the cords are mounted immediately below the 
fitted im connection with the sleeve conductor of the bottom strip of calling signals, in two strips of 15 each. 


plug, 1s in this case operated either by a key or plug- Fig. 6 shows the test clerk’s panel. This embodies 


358 ELECTRICAL ENGINEERING Mancn 5, 1908, 


all the principal features of the familiar test clerks’ 
desk of larger central battery exchange equipments, but 
at the same time takes up less space. All the apparatus 
in connection with the testing circuits is contained in 
the panel with the exception of the battery of primary 
cells and condensers, which are accommodated in a 
teak case underneath. 

A set of 16 Chloride cells in lead tanks supplies the 
switchboard with current for transmission and signalling 
purposes. The present capacity of the battery is 420 
ampere-hours at a 9-hour discharge rate, but the tanks 
are large enough to allow of the plates being increased 
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Fic. 6.—Front View or Т'Езт CrtEnk's PANEL. 


when necessary to give 720 ampere-hours at the 9-hour 
rate. 

The charging set consists of a direct-coupled motor- 
generator, the output of the generator of which is 90 
amperes at 45 volts. In addition, two ringing machines 
have been put in, which supply the alternating, nega- 
tive, and positive pulsating currents required for ring- 
ing subscribers’ bells, and also the busy-back and tone- 
test signals. One of these machines is a direct-coupled 
motor-generator, and the other a dwnamotor which 
is supplied with current through a choke coil from the 
battery. 

The number cf subscribers’ and junction lines with 
which the exchange was opened was 208 and 41 respec- 
tively, these figures including 178 lines transferred from 
the Barking exchange, which is now closed. 

The building has been designed so that an additional 
floor can be added for installing a standard central bat- 
tery equipment when the ultimate capacity of the 
present switchboard is reached. 


Electrical Imports into Switzerland.—According to a consular 
report, the total- imports of electrical apparatus into Switzerland 
during 1906, amounted in value to £148,400, as against £147,700 
in 1905. Of these £1,700 and £1,900 were imported from the 
United Kingdom, showing a slight decrease. The average de- 
crease of imports from the United Kingdom during the five 
vears, has been 1°5 per cent. Germany is the principal country 
from which electrical apparatus is Imported into Switzerland, 
and during 1906 no less than £115,000 of the total of £148,400 
came from Germany. 


A NEW PRINTING PRESS CONTROLLER 


d a accompanying illustration shows an automatic startin: 
switch specially designed for use in connection with printing 
machines, which has been patented by Mr. Frank Broadbent. and 
has been put on the market by the Adams Manufacturing Co.. 
of Bedford, who hold a sole licence for its manufacture and 
sale. This new switch is not the first that Mr. Broadbent has 
invented for controlling printing machines; early in 1899 he 
took out a patent for an interlocked starter апа D.P. switch. 
which he had designed in 1898, and the switch now produ ed 
has really grown out of the earlier switch, the difference bein: 
that while the switch patented in 1899 was mechanic all. 
operated, the new switch is electrically operated, and by this 
means quite a number of important advantages are claimed. 

In explanation of the evolution of this switch, Mr. Broadbent 
$пу8: 


"Nome ten years or so ago 1t was impressed upon me that 
for special work, such as the control (that is, the starting and 
‘inching’) of such machines as printing presses, the ordinar, 
starter was а very poor device. Printing-press operators had 
for years been accustomed to ‘inch’ their machines bit by bit 
in order to bring the ‘forme’ to the required position by means 
of the ordinary striking gear. They simply s2e-sawed the 
striking hantle backwards and forwards, so throwing the belt 


CONTROLLER. FOR PRINTING PRESS MOTOR 
(ADAMS MANUFACTURING Co.) 


from the fast to the loose pulley, and rice rersa. This enabled 
them to move the machine very slowly, or, as they called it. to 
‘inch’ it along. When printing presses were electrically driven 
by individual motors the starting switch got precisely the same 
treatment as the ordinary belt-striking device, which means 
that the motor got several times its normal working current 
suddenly thrown upon it, and this current was repeatedly broken 
across the starting-switch contacts. The wear and tear on the 
switches was terrible; the overloads thrown on the motor were 
most destructive to the commutator and brush gear, to sa 
nothing of the mechanical strains thrown upon the armatur 
shaft and driving pinion. We endeavoured to induce machine 
operators to ‘inch’ with a D.P. switch whilst holding th 
starter on the first or second button of the starting swit 
They did this, as long as we stood by and watched them, but 
no longer.” 

Karly in 1899 Mr. Broadbent took out a patent for an inte! 
locked starter and D.P. switch. The essential principle of this 
was that the starting handle, in being pushed over, carried with 
it the D.P. or circuit closing switch, and, when at the en: о! 
the travel, this switch was closed, all resistance was in circuit. 
and the starting handle automatically returned without апу 
assistance from the operator and so startel up the mote 
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gradually. By this means it was impossible for the operator 
to put the D.P. switch in unless all resistance was in circuit, 
and it was impossible also for him to "inch" or to break the 
спешё on the starting contacts. A disadvantage of this switch 
was the room it took up on the press, and to alleviate this an 
arrengement of solenoid control was introduced into the switch, 
by means of which it can be placed at a convenient distance 
from the machine, and operated by press buttons or a small 
“inching " switch placed near the operator’s hand. We under- 
stand that the troubles and breakdowus due to ordinary methods 
of starting, including both the rheostat type of starter and also 
the drum controller, had reached such a pitch in 1904 that the 
Operative Printers’ Assistants’ Society made a claim for extra 
wages for those of their members who had to operate this class 
of apparatus. The reason for this may not be quite obvious, 
but it was a result of the large number of discharges that had 
taken place owing to the breakdowns of motors апа starting 
gear. There was nothing now, of course, in the principle of 
solenoid control, but hitherto it had been usual and necessary to 
use two solenoids, one to operate the main switch, which in turn 
clused the circuit of a solenoid actuating the rheostat proper. 
The method of operation was to use a small switch to energise 
the main solenoid. As soon as the solenoid circuit was closed 
by this switch, the solenoid pulled up the main switch, thus 
closing the motor circuit and energising the rheostat solenoid, 
which then commenced to pull the rheostat starting lever slowly 
upwaras against the retarding action of а dashpot or some 
equivalent device. This permitted of the starting gear being 
placed at a distance from the machine and operated by means 
of a small switch near the operator’s hand, and by opening and 
clesing the switch rapidly the machine could be ‘‘inched "" and 
controlled with precision. There are, however, several disad- 
vantages appertaining to this arrangement, first, on the score of 
initial cost, and also on the cost of erecting and connecting up 
th? two separate pieces of apparatus. Further, electrical inter- 
locking devices are required to make it impossible for the main 
switeh to be energised unless the rheostat is at its bottom 
position with all the starting resistance in circuit. This means 
the introduction of a resistance (either composed of lamps or 
resistance units) into the solenoid circuit as soon as the starting 
lever commenced to travel. A fault or break in this circuit 
causes pumping, and renders the switch practically inoperative. 


Apain, in order to economise in the consumption of energy by 
the rheostat solenoid, it is necessary to introduce resistance into 
its circuit, when in the normal full running position. Without 
these resistances the solenoids would have to be so liberally rated, 
to prevent overheating, as to make the solenoid system imprac- 
ticable. Another disadvantage of the system is the ditliculty 
of using a self-setting overload device, and it is only possible 
to protect the motor from overload by using either a circuit 
breaker which must be set by hand, or a safety fuse which has 
the same and other disadvantages. 

The new switch has been designed with a view to obviating 
these disadvantages, and it may be pointed out that if the 
proposed Home Осе Regulations come into force this year, the 
present method of solenoid control. that is, by means of a 
tumbler switch, will not be approved, and any accident arising 
therefrom, such for instance as the starting up of a machine 
on the restoring of a supply current after a failure, may, in the 
event of a fatal accident, place the switch manufacturer and 
contractor in a very serious position. The construction of the 
switch is simple and robust, and, as there is only one solenoid, 
no waste of energy takes place when the motor is running. 
The switch тау be automatically released in the event of a 
break in the shunt field by connecting the holding on coil in 
that circuit. It will then pause automatically on the first re- 
sistance contact until the shunt field is built up, so preventing 
a rush of current. The cost, both initially and of erection, is 
reduced, due to the use of one apparatus instead of two. Elec- 
trical interlocking devices аге eliminated as the switch is 
mechanically operated. There is thus a saving in the space occu- 
pied by the switch gear. As will be seen, the simple design 
permits of a very simple interlock between the rheostat and the 
shunt regulating rheostat. The motor can always start on its 
streng field, the shunt resistance being gradually introduced 
whilst the motor is accelerating, without the use of any addi- 
tional solenoid. <A self-setting overload release can thus be used, 
and cooling resistances are eliminated. ‘The more certain action 
due to the cleaning of the contacts on the upward travel of 
the switch arm before the dashpot comes into play on the down- 
ward travel. There is a reduction in the amount of attention 
necessary, and there is the further advantage that it is im- 
possible for it to start without the pilot switch being properly 
closed. 


THE GRIEVANCE AGAINST THE NATIONAL PHYSICAL LABORATORY 


The Committee's Report 


OH some two or three years a feeling has existed 

among professional men connected with the en- 
gineering and chemical industries, 
Physical Laboratory was trespassing on the ground of 
private institutions ‘and individuals, in conducting tests 
and investigations for ordinary commercial purposes. 
Public attention was directed to the matter in the Press. 
and, largely as a result of the energetic action of the 
Institute of Chemistry, the Treasury, on December 31st. 
1906, appointed Mr. Gerald Balfour, Sir Andrew Noble. 
Bart., K.C.B., F.R.S., Sir John Wolfe Barry, K.C.B., 
F.R.S., Mr. W. J. Crossley, M.P., and Mr. К. 
Chalmers, C.B., as a Committee to inquire generally as 
to the work performed at the Laboratory. `The Com- 
mittee was instructed to give special attention to the 
following points :— 

(i.) The character of the mechanical, physical, and 
chemical tests undertaken there ; 

(ii.) The possibility of their interfering unduly with 
the business of other agencies; 

(iii.) The desirability of publishing the results of all 
such testing work ; 
and to report :— 

(1) Whether having regard to the industrial interests 
of the country generally and to those of private 
ageneies, апу change is desirable in the scope of the 
work of the Laboratory; and 

(2) On what lines апу further development of 
business should proceed. 

The Committee sat fer nine days, between March 
18th and June 28th. to hear evidence from the following 
witnesses:— 


that the National 


Dr. К. T. Glazebrook, F.R.S. (Director of the National 
Physical. Laboratory), Sir William Ramsay, K.C.B., F.R.S. 
(Vice-President of the Institute of Chemistry), Dr. Percy F. 
Frankland, F.R.S. (President of the Institute of Chemistry), 
Mr. Bertram Blount, F.1.C., Mr. David Howard (Past Presi- 
dent of the Institute of Chemistry), Mr. E. W. Monkhouse 
(Burstall and Monkhouse), Mr. W. О. Kirkaldy, Mr. J. Е. 
Stead, F.R.S. (Metallurgical Chemist), Mr. R. В. Haldane, 
K.C., M.P., Mr. C. J. Bagley (nominated by the Iron and 
Steel Institute), Mr. T. Nash (nominated by the Iron and 
Steel Institute), Mr. R. E. Spencer (nominated by Sir W. G. 
Armstrong, Whitworth & Co.), Mr. H. E. Harrison (Principal 
of the Electrical Standardising, Testing, and Training Institu- 
tion, Faraday House), Sir Joseph Swan, F.R.S., Sir Arthur 
Rucker, F.R.S., Sir Alexander Kennedy, F.R.S. (President 
of the Institution of Civil Engineers), Sir William Preece, 
K.C.B., F.R.S., Mr. Alexander Siemens, Mr. R. Kaye Gray, 
Mr. W. H. Maw, Lord Rayleigh (President of the Executive 
Committee of the National Physical Laboratory), Mr. H. F. 
Donaldson (Chief Superintendent of the Ordnance Factories at 
Woolwich), and Mr. D. B. Butler (Owner of a Cement-testing 
Works). 

The Committee’s report, dated December 16th, 1907, 
was issued last week. 

After reviewing the events which led to the foundation 
of the Laboratory and its opening in 1902, the report 
states that all the witnesses were unanimous as to the 
great value to the commercial community of the re- 
search work conducted there, and as to the high eff- 
cieney with which it is carried out. Particular reference 
in this connection is made to the investigations into 
electrical and engineering questions undertaken in con- 
nection with the "Engineering Standards Committee, in- 
cluding those relating to the standardisation of electrie 
glow-lamps. 


There is ample evidence. the Conunittee says, that 
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work of this kind supplies а long-felt want in this 
country, and is already widely appreciated by manu- 
facturers and '' scientists ' ; and it has no doubt that 
the importance of the Laboratory will meet with a 
steadily increasing recognition. Various investigations 
have already been conducted on behalf of manufac- 
turers yielding results of general scientific interest, 
such, for example, as a comparison of the properties of 
gutta percha and balata, undertaken for the India 
Rubber Company of Silvertown (made to confirm work 
done in the company's own laboratory). 

The Committee is of opinion that auy grievance which 
private agencies may urge against the Laboratory is, so 
far, ‘‘more theoretical than practical," for the number 
of cases in which routine or commercial testing of 
materials has hitherto been undertaken by the Labora- 
tory has been exceedingly small, and the fees earned by 
this means are of '' inappreciable amount.’’ This has, 
however, rather been due to the want of adequate 
equipment than to any desire on the part of the Labora- 
tory to abstain from competition with private enterprise ; 
for, in the official statement issued by the Laboratory. 
and in the pamphlets giving lists of tests undertaken and 
scales of fees, no suggestion was made that any restric- 
tion as to the scope of the work was required in the 
interests of private agencies until 1906, when. as a 
result of the protests of the Institute of Chemistry, an 
exception was made in connection with chemical 
analyses. Incidentally. the argument that commercial 
work is financially necessary to the Laboratory is dis- 
missed. 

While looking upon the apprehensions of those 
interested in testing work as exaggerated, the Com- 
mittee does not regard them as unreasonable or entirely 
without foundation, and considers that ‘‘ a more precise 
formulation of the testing work proper to be undertaken 
by the Laboratory is evidently desirable in order that 
public and private interests may be, as far as possible, 
harmonised. To this end the Committee recommends 
that, subject to certain exceptions, the Laboratory 
should be debarred from undertaking '' Contractual 
Testing.” but should be free with regard to “ Investiga- 
tory Testing.” Contractual Testing is defined as '' the 
ordinary testing of materials to ascertain whether their 
quality and behaviour are in accordance with the re- 
quirement of contracts. . . . It is usually strictly 
routine work within defined lines to determine whether 
samples accord with specification, and does not call for 
anvthing but care and observaticn."  Investigatory 
Testing '' is in the nature of investigation for commer- 
cial purposes of various substances in which no question 
of contract arises."' | 

The following exceptions to this general rule are 
made :— 


(1) There are some tests, chiefly electrical, thermal. optical, 
and other physical tests, which cannot be carried out adequately. 
if at all, in any existing private establishment. In such cases 
it would obviously be absurd to debar the Laboratory from 
undertaking the work merely on the ground that the tests are 
intended to ascertain whether certain materials comply with 
the requirements of a contract. 

(2) No restriction should apply to ‘‘reference’’ testing 
wherever, in cases of dispute, the parties concerned agree to 
refer their differences {о the authoritative decision of the 
Laboratory, or where the Laboratory is called in by a Court of 
Law or of Arbitration. 

(3) In view of the character of the Laboratorv as a public 
institution, it ought to be free to accept any work which any 
Government Department may desire to commit to it. In this 
category is included the work until lately carried out at Cooper's 
Hill on behalf of the Indian Government. 

(4) The restrictions which should be observed bv the Labora- 
{огу in connection with the testing of materials are not intended 
to apply to the testing and verification of instruments (and, in 
connection therewith, of their component parts), which is much 
more generally, and quite rightly, admitted to be within its 
prover functions. There are, however, some cases in which it 
is difficult to draw а clear line between instruments апа 
materials. One important case of this kind which has been 
brought to the Committee's notice is that of glow lamps. 
Where such a doubt exists, it must be left to the executive 


committee of the Laboratory to decide what course of action 
should be followed. 


As an additional safeguard against injurious competi- 
tion with private enterprise, the Comuinittee thinks that, 
wherever the same tests of materials are carried out by 
the Laboratory and outside agencies, care should be 
taken that the fees charged by the former should be at 
least as high as those normally current; in the case of 
reference testing they should be distinctly higher. 
While the Committee fully accepts the assurances of 
the Laboratory authorities that it was not their inten- 
tion in any case to undercut prices, it thinks that more 
attention should be paid to this matter than appears to 
have been done heretofore. 

On the question of the publication of all testing work 
conducted at the Laboratory, the Committee proposes 
to give the Laboratory more latitude. The existing rule 
is to publish all the results of investigations undertaken 
at the request of private individuals and fully paid for 
by them, except in special cases approved beforehand 
by the Executive Committee. In practice very few. if 
апу, exceptions have been admitted. The Committee 
thinks that the rule, as interpreted, has proved too rigid 
and should be relaxed: 


There is cogent evidence that insistence on immediate pub- 
lication of results has already deterred, and must often deter. 
manufacturers and others from submitting to the Laboratory 
investigations likely to vield new results of great importame 
that would hardly be attainable through any other agencies. 
In one case it has been suggested that the operation of the 
rule has been to hand over to Germany an important branch 
of industry which might otherwise have been secured for this 
country. 


This case, relating as it dces to research in connection 
with metallic filament lamps, is interesting, and we 
therefore quote from the evidence given by Dr. Glaze- 
brook in this connection :— 


Another case in which difficulties have arisen is that which 
was mentioned by Nir Joseph Swan in his evidence. 1 should 
like, if 1 may, to read two or three sentences from Sir Joseph 
Swan's letter: ^''The question has occurred to me whether 
the Committee of the National Physical Laboratory would be 
agreeable to enter into any arrangement with me with the 
object of ascertaining the properties, electrical and general. of 
certain substances, more or less nearlv related to the materials 
which have been examined in Dr. Harker's recent researches 
on high temperature furnaces. The substances I refer to aw. 
generallv speaking, the metals or metaloids of the more infusible 
earths, of which thorium, titanium, and tungsten would be 
types, and it might be desirable to extend the research so as 
to find the electrical properties of some of their compounds. 
particularly the carbides and oxides, in a compact and fila- 
mentary form.” That was an enquiry into the materials which 
are now being used for the newest forms of incandescent 
lamps. As a matter of fact, the inquiry into the properties 
of some of these metals has since* been taken up in Germany, 
and lamps which are likely to supplant in great measure the 
carbon filament lamp are being made in Germany, апа imported 
from Germany in large quantities. It is quite probable that. 
had we been able to take the research at that date, the German 
work on these lamps would have been done here. and the 
advantages that have accrued from the introduction of the 
lamps would have belonged to us rather than to Germany. It 
was мг Joseph Swan's intention at first that the tests should 
be carried out with assistance from a company and worked 
for a company with which he is connected, and the negotia- 
tions occupied some little time. Finally he decided to take it 
up himself and to assist the Laboratory with his experience 
in the matter. By that time, however, this question of publica- 
tion had been raised in a somewhat acute form. It appeared 
probable that this Committee was to be appointed. and the 
Laboratory Committee decided that while so important a 
matter was under the consideration of this Committee it was 
not desirable for them to undertake the work, with the result 
that the work has not been undertaken, and some of the results 
I have no doubt we should have arrived at have been obtained 
in Germany. 


The Committee is of opinion that the Executive Com- 
mittee of the Laboratory should hold itself somewhat 
freer than heretofore to exercise a discretion as to the 
withholding of results from publication, either wholly 
or in part, for a limited number of years. But they also 


* From this it would appear that the correspondence in qnestien took place 
some time aio, as the ©" Osram lamp with its tungsten filanient appewed өп the 
market in Tos, and naturally must have heen preceded by а long conme of 
experimental work. In the interest of historical acentaey we beg Du. Glazebroox 
to give us the date of tiis correspondence. — Ed. E. E. 
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think that in cases where publication is thus deferred a 
considerably higher fee should be charged to the persons 
for whose immediate benefit the investigation is to be 
carried out. 

It was also suggested that the authorities of the 
Laboratory might with advantage be kept more closely 
in touch with the practical needs of industry by the in- 
stitution of small Advisory Committees representative 
of different technical interests. The Executive Com- 
mittee has already power to appoint sub-Committees of 
this kind, including members not already on the General 
3oard or Executive Committee, although no regular 
meetings are held; and it is now recommended that 
these Committees be kept up-to-date and in close touch 
with the Executive Committee. 

Sir Andrew Noble and Sir John Wolfe Barry, who are 
themselves members of the Executive Committee of the 
Laboratory, differ from the above report with regard 
to the restriction on '' Contractual Testing,” and recom- 
mend that a restrictive period of ten years would safe- 
guard the interests of the public, which, they believe, 
would be best served by leaving the authorities en- 
trusted with the administration of the National 
Physical Laboratory completely free (as is the case in 
the National Laboratories of Germany) to exercise their 
discretion in accepting or refusing any description of 
testing work. 

This view of the minority has, however, not been 
accepted by the Treasury, who, in a Treasury Minute 
dated February ist. 1908, approve of the recommenda- 
tions made by the majority of the Committee. А note 
is appended to the Treasury Minute to the effect that 
the President and Council of the Royal Society accept 
in principle the recommendations contained in the report 
of the Committee, and the Executive Committee of the 
National Physical Laboratory have expressed their readi- 
ness to use their best endeavours to carry the recom- 
mendations into effect. 


In addition to the quotations we have already made. 
several other interesting matters of a miscellaneous 
nature were referred to in the evidence. 

Dr. Glazebrook, speaking in reference to the necessity of the 
performance of some routine commercial test work to maintain 
a connection with actual engineering practice, said: -" For. in- 
stance, just lately we have been asked to investigate for the 
Гоага of Trade the material of а steam drum that burst in the 
:outh-west of London, and we have one or two other tests of 
that kind on hand. Of course we can carry out the actual 
measurements, but the measurements, if made by men who have 
no real experience of the behaviour of the ordinary materials of 
construction, lose а very great deal of their value." This pre- 
sumably reters to the thermal storage drum that exploded at 
Greenwich, upon whieh the Board ot Trade has recently issued 
its report. 

Regarding the fees charged for testing instruments, Dr. Glaze- 
brook said that if the Laboratory charged high fees this work 
would go to Germany, and, in fact, this was the case to a 
certain extent already. 

Sir William Ramsay, in the course of his evidence, expressed 
the opinion that the analysts at the National Physical Labora- 
tory were not sufficiently experienced to carry out some ot the 
commercial tests submitted to them, and instanced two cases 
in which their results had been at fault. 

Dr. Frankland particularly attacked the “Fest Pamphlet ” 
issued by the Laboratory to the general public, containing lists 
of tests carried out and scales of fees. Private practitioners, 
he said. "have now to meet the competition of a State-aided, 
non-rate-paying concern, which advertises for work in a manner 
which would universally be regarded as derogatory to the dignity 
of a professioaal man, and which charges low fees, and issues 
certificates bearing the seal and imprimatur of a national insti- 
tution. No professional man would ever think of sending out 
a document of this kind Amongst all professional men, every 
form of advertisement is regarded as in the highest degree 
derogatory. . . It is entirely contrary to professional etiquette 
to issue а list of charges to the general public." He also com- 
pared the Laboratorv's fees in some instances with those charged 
bv private practitioners: Determination of calorific value of 
coal. fee, 15s., for a single sample: the usual professional fee 
for this would be £1 1s. Determination of percentage of ash 
in arc lamp carbons, per carbon, 10s. 64. ; the usual fee is £1 Is. 
The National Physical Laboratory authorities propose to charge 
two guineas for chemical tests of steel rails, or about half the 
fees formerly and usually charged. Prokably if the National 


Physical Laboratory charges only two guineas for a steel rail 
it wil be impossible for a private practitioner to get more, 
although he has been getting more. 

Mr. H. E. Harrison drew particular attention to the advantage 
which has been taken in some instances by private firms, who 
use the National Physical Laboratory certificate for purposes of 
advertisement. He read the following extract from the pros- 
pectus ot the Premier Accumulator Co., Ltd. :—* The Premier 
Accumulators have recently been exhaustively tested by Dr. 
Glazebrook, the Director of the National Physical Laboratory 
(President of the Institution of Electrical Engineers). The 
tests, which were of the severest description, extended over four 
months. They thoroughly demonstrated the solidity of the 
special paste and the ability of the accumulators to withstand 
abnormal rates of charges and discharge and yet attain the 
average efficiency of 925 ver cent., which is much larger than 
that obtained by any other accumulator. А reprint of the 
article in the Electrical. Review of 1900, embodying Dr. Glaze- 
brook’s report, is enclosed herewith. The origina! report is in 
the possession of the Premier Accumulator Co., of Northamp- 
ton, and сал be inspected by anyone interested.” ‘That ap- 
peared in the original prospectus, and no doubt assisted very 
materially to tloat the company. Mr. Harrison also showed a copy 
of the firm's present price list with the report. Another docu- 
ment he produced related to а “Lamp Guarantee.” ‘Тһе British 
Thomson-Houston Co. offered to supply three standard 240- 
volt B.T.-H. Edison lamps of each c.p. for test by the National 
Physical Laboratory, provided a competitor who, it was under- 
stood, had agreed to this alternative guarantee of 775 hours at 
59 watts per candle, would do likewise. This suggestion was 
accepted, and in due course the 18 sample lamps (nine selected 
by each maker} were received by the National Physical Labora- 
tory and the test begun." The lamps were tested, Mr. Harrison 
continued, and although it says definitely in the report of the 
Committee that unless special permission is obtained not to 
have results published, they shall be published, yet they were 
not оа, The lamps by the other maker, which аге 
galled A, did not come up to the requisite standard, and instead 
of these results being published they are kept secret. Owing 
to the fact that results are not always published, a maker does 
not hesitate to send his lamps up to Teddington as he would 
send them to Faraday House. When we hand over a report it 
becomes the property of our clients, but we say either it must 
be published in full or not at all. That is our usual condition. 
Teddington is in a very different position. 

Sir William Preece, in the course of his evidence, said :— 
“Here is a place open to the whole country, and if anybody 
knows that any fad that occurs to him can be scientifically tested 
for a small sum by the National Physical Laboratory, he will 
со to the National Physical Laboratory and get it tested. You 
cannot go to private individuals; they charge too much. It is so 
ditlicult to get any private man who owns a laboratory to go 
thoroughly and earnestly into another man’s fad, but with a 
national institution like the National Physical Laboratory, with 
such able assistants and such a capable director, whatever ques- 
tion is brought to them they seem to take in the same earnest 
way as if it had been their own suggestion. I think there is a 
very large field for the National Physical Laboratory for 
research in that direction. .. . In my own case l have sent to 
them three or four times new accumulators for secondary bat- 
teries. that have been brought to me, particularly for ignition 
purposes in motor-cars. When they come I invariably send them - 
to the Nat.onal Physical Laboratory and get them tested there. 
They are thoroughly well tested. and reports and certificates 
are always very complete, and the charges are very moderate. 
Those are things that you cannot give to private people. Nir 
William Preece also spoke at considerable length with regard 
to the testing of incandescent lamps. He thought it desirable 
that thev should bear a mark which would be some cuarantee 
of their conforming with the standards of the Engineering 
Standards Committee, and said that the Board of Trade, 
although they sympathiscd very much with the desirability, said 
that the only way of its being brought about would be for some 
testinz authoritv to be legalised by licence to hold the mark. 
He suggested that the National Physical Laboratory should be 
this authority, and that Edinburgh, Dublin, Manchester, and 
Bristol might be made subsidiary to the National Physical 
Laboratory, so as to avoid undue concentration of work at 


Bushey. 


New System of Wiring.—.A description is given in a 
recent number of the Elektrotechnischer Anzeiger of a system 
of interior wiring in which protected insulated wires are used. 
The two insulated wires are surrounded by a rigid tube of 
copper, brass, or iron, which fits tight around the pair. ‘This 
covering may be a seamless tube, in which case the material 
сап be procured in lengths not longer than 22 ft. If the 
covering is rolled and folded, however, it can be obtained in 
lengths of 325 ft. if necessary. These tubes are very small 
in diameter. and as the metal covering is only 05 mm. thick, 
thev are easily handled, and bent to the required shape. 
Special clamp joints and other fittings are provided, and it is 
practically impossible for moisture to get to the insulation. 
The tubes can be laid on the surface or in the plaster. 
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A NEW SWITCH 


"Г НЕ accompanying illustration shows a new form of 

switch which has been introduced by the Edison & 
Swan United Electric Light Co. for use in positions where a 
"Wedge" switch with the usual elevation could not be used. 
So short is the projection of this new type, which has been 
named the ‘‘Phlatta,’’ that it can be fixed close to the moulding 
in places where doors open against a side wall, and where 
consequently the ordinary tumbler switch has to be placed some 
distance away in order that the door, in opening, may clear it. 
Its neat appearance also renders it suitable for use in positions 


SPECIALLY Frar Form ОЕ SWITCH INTRODUCED 
BY THE Epison & Swan ErEcrRIC Licurt Co. 


where other types would look unsightly. The parts are made 
and assembled at the Ediswan Works, Ponder's End, Middle- 
sex. The principle on which it works is identical with that 
of the well-known ''Wedge"' type, also made by the company, 
in which the contact-making parts are enclosed in a block of 
vitreous porcelain, thus rendering arcing impossible, and, in 
addition, securing an exceptionally high insulation resistance. 
The movements are carefully balanced, and owing to the high 
quality of the spring action a particularly quick make and break 
is effected. In action the switch is noiseless, and works much 
more smoothly than the ordinary type of ‘‘tumbler.’’ А specially 
thin polished wood base, which may be round, square, or oblong, 
is made for this form of switch. 


BULK SUPPLY TO THE MIDDLESBROUGH 
CORPORATION 


T will be common knowledge to many of our readers that 

when the Cleveland and Durham County Electric Power 
Company applied for parliamentary powers in 1900 many Cor- 
porations in Durham and Yorkshire opposed their application, 
among the opposers being included the Corporation of Middles- 
brough. The opposition was unsuccessful, but the Corporation 
continued to extend their undertaking, and obtained some 
valuable consumers within the Borough. At the end of 1906, 
when the Cleveland Company became associated with new 
management and with Messrs. Merz and McLellan as its con- 
sulting engineers, an extremely progressive policy was adopted 
about that time. The Corporation of Middlesbrough were in 
the position of requiring more plant; unfortunately, their 
generating station had been erected upon a very poor site as 
regards foundations, and was, moreover, situated too far from 
some of the large works in the area to make it possible for its 
system of low tension continuous current supply to be extended 
to reach these works economically. 


The Corporation, therefore, were face to face with the choice 
of two alternatives, the first being to lay down a new generating 
station, and, hampered with double capital upon the back of 
the undertaking, to endeavour to compete with the larger 
Power Company who had the right to supply within the 
Borough. The second was to take а bulk supply from the 
Power Company and act as authorised distributors. After due 
consideration they very wisely selected the latter alternative, 
and the value to them of this decision was accentuated by the 
fact that when the question of price was discussed the Company 
agreed to offer better terms if the Corporation were prepared 
to allow them to supply a portion of the district containing 
some of the large iron and steel works directly without pass- 
ing through the Corporation as a distributor. This the Cor- 
poration agreed to, the Company in its turn agreeing that the 
Corporation should continue to supply the valuable district 
containing sundry shipyards and engineering works, in which 
it had already laid mains. One of the conditions of the agree- 
ment is that the Cleveland and Durham Electric Power Com- 
pany will give the Middlesbrough Corporation supply in the 
form of continuous current, and at a sub-station provided by 
the Company in the heart of the works district reserved by 
the Corporation. As the Corporation generating station con- 
tains small plants and is not very commercially efficient, it is 
proposed to use this generating plant to a great extent as a 
peak load station, and to take most of the flat load current 
from the Company's sub-station. By this means the Corpora- 
tion will purchase at an exceedingly low price, and their own 
high generating costs being only on peak load will not affect 
to a great extent the average cost of all units consumed. 

The sub-station built for the bulk supply to the Corporation 
is situated at a point approximately four miles from the 
Grangetown power station and one mile from the Newport 
power station of the Power Company, and two one square inch 
mains for carrying three-phase current at 11,000 volts are laid 
into the sub-station. The whole of the high-tension switch 
gear is of the Electric Co.’s (A.E.G.) make, and the high- 
tension board consists of two feeder panels and two trans- 
former panels, each of the brick-work type, and a bus-bar 
isolating switch, the feeder panels being equipped with ‘‘ Merz 
Price" patent protective relays; the current transformer panels 
are also fitted with overload relays for the protection of the 
transformers. 

In the sub-station are installed two rotary converter sets each 
of the capacity of 700 kilowatts, and comprising a three-phase 
static transformer for each machine, suitable starting and 
synchronising panels (the synchronising being done on the low 
tension side), and two six-phase rotary converters (whose 
synchronous speed is 480 revolutions per minute), fitted with 
a shunt wound mid-wire booster direct coupled. The rotary 
converter sets are of Westinghouse manufacture, as is also 
the low tension three-wire direct current switchboard. This 
board contains panels for four cables and two machines, and 
has two sets of bus-bars, to either of which any machine or 
feeder may be switched without the use of plugs. 


A CHEAP FORM OF ELECTRIC KETTLE 


HE most serious obstacle in the way of the introduction 
of electric heating and cooking appliances in small installa- 
tions has been the expense of the apparatus. The cost of cur- 
rent in such appliances is not as serious as is often supposed, on 


New ErEcrRic Kerrie (ЅІМРІЕХ CoNpurrs, Lrp.) 
account not only of the cheaper rates available in most districts 
for power and heating, but the very short time which efficiently 
constructed apparatus requires to be in use. In order to popu- 
larise the use of electric kettles by the small consumer, Simplex 
Conduits, Ltd., have introduced the type of kettle shown in 
the accompanying illustration, which is listed at the low figure 
of 10s. It is made of tin of pleasing design, and has a 
capacity of 13 pints. The consumption is 500 watts, and if will 
boil its full capacity of water in about 12 minutes. 
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ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


N the Elektrochemische ee of February, Joset Rieder 

describes “linpressions produced upon Photographic Plates 
by means of Electric Waves." The method adopted for retain- 
ing the impressions of electrical waves is the coherer, which 18 
a tube filled with powdered metal, and which under the in- 
Пиепсе of electric impulses alters its resistance. Тһе exact 
cause of this change of conductivity so produced is not quite 
clear. It is, however, supposed that the waves of electricity 
cause sparks to spring between the particles of metal powder ; 
this causes partial fusion, and thus conducting bridges are pro- 
duced. If this explanation is correct, Rieder thought that it 
should be possible to cause these impulses to become impressed 
upon a photographic plate. Accordingly, he drew a figure upon 
a glass plate with a solution of shellac; before allowing it to 
dry fine aluminium powder was sprinkled over it, and after 
drving it was placed, with its back against a very sensitive 
photographic plate, in а box, so that 16 was completely shut 
out from the light. He found after subjecting it to the action 
of electric waves produced by the sparking of an induction 
machine that on developing the plate a complete image of the 
drawing had been produced. In order to test whether 
aluminium powder itself would act upon a photographic plate 
without the intluence of the electric impulses, another plate 
prepared in a similar manner was left in contact with a photo- 
graphic plate, but no image was produced. 

He found, also, that the thinner the layer of aluminium 
powder the greater the intensity of the action upon the plate. 
It was further found that the action was greatest when the 
back of the glass plate upon which the aluminium coated draw- 
ing had been sketched was backed with a sheet of metal. 
Further experiments were then made in the following manner. 
A rubber stamp was dipped into a solution of rosin and then 
pressed down carefully upon a clean sheet of glass. By this 
means a fairly clear impression was obtained. After drying 
the plate was gently warmed so as to soften the rosin, and then 
sprinkled over with aluminium powder, the excess of aluminium 
being dusted off when the rosin had hardened again. This 
plate so prepared was then placed with its back against a 
sheet of copper, and against this, in turn, a photographie plate 
was placed. The plates were then put into a light-.tight box. 
In order to produce the electric impulses а small intluence 
machine, capable of producing а 3 cm. spark, was used. a 
receiving rod 50 cm. high being employed on the box. The 
machine was placed in the author's dwelling, and the box and 
plates were 1emoved 70 metres away from the house. After 
working the machine the plate was developed, when a complete 
photograph of the stamp was found to have been produced. 
Rieder thinks that an apparatus might be constructed. to. show 
the atmospheric conditions, the intensity of the photographic 
image depending upon the intensity of the waves. He suggests 
that a glass plate with only one spot of powder upon it should 
be fixed in a box, and a sensitised film should be passed before 
it by means of clock-work or other mechanical arrangement. 
By this means if there were electrical disturbances in the 
neighbourhood the film would show them, the intensitv of the 
influences being shown by the intensity of the photographic 
image. It might also be used for taking the Morse code, the 
dot and dash being shown by the length of the mark upon the 
sensitised film, the powdered spot acting upon the plate during 
the period that it was subjected to the electrical impulses. If 
this principle can be, satisfactorily worked out, it appears we 
have here a very valuable advance. or the possibilities of a 
very valuable advance, in wireless telegraphy. 

In the Ele£trochemische Zeitschrift of February there 15 also 
a1 account of the German Government plant for the electrolytic 
production of hydrogen for the purpose of inflating the army 
balloons. The oxygen which is at the same time produced is 
compressed into cylinders, and can be employed. for a variety of 
purposes. Until recently the electrolytic methods of preparing 
hydrogen for filling balloons have not been able to compete with 
the purely chemical. The gas obtained by chemical methods, 
^... by the action of sulphuric acid upon iron, is not so pure as 
that produced electrolytically, and has therefore less lifting 
power. The plant referred to has been erected by Messrs. 
Schuckert & Co., of Nuremberg (Electrizitats-Aktiengesellschaft 
vormals Schuckert. & Co.) and is made to deliver 600 cubic 
metres (21.190 cubic feet) of hydrogen in 24 hours. It is, how- 
ever, capable of being worked to almost double this capacity. 
The power is obtained from a dynamo directly coupled with a 
50) h.p. motor. The current delivered is 1.800 amps. at 85 to 
110 volts. The comvressing machinery is driven by a 70 h.p. 
motor, In order to provide against accidental explosions should 
the gases leak into the buildings. the dynamos and motors are 
all cased in. and the electric lamps are enclosed in air-tight 
globes. The electrolysing cells are divided up into three groups, 
which can be separately operated from the switchboard. Each 
croup contains 34 cells connected up in series, and which require 
600 amperes. In the Schuckert system no diaphragm is used to 
separate the anode from the cathode compartment. The electro- 
lysing cells consist of iron tanks, and the anode and cathode are 
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separated by means of bells, consequently the pressure of the 
gas must not be too great either at anode or cathode space, or 
the gases will mix and an explosive mixture be produced. The 
electrolyte is 20 per cent. potassium hydrate, and both anode 
and cathode are of iron. The maximum etticiency is said to be 
obtained when the electrolyte has a temperature of 60—70°. 
This temperature is reached when the plant has been in opera- 
tion for about six hours. At this temperature 64 kilowatt hours 
are required to produce 1 cubic metre (55°16 cubic feet) of gas. 
To prevent the solution being cooled by external intluences, the 
whole electrolysing tank is placed in a wooden box, the spaces 
between the iron walls and the wood being packed in with sand. 
The whole plant, with the exception of the copper current con- 
ductors and the insulating material, is made of iron. The 
renewals required are very slight. Once a year insulating 
material requires to be renewed, and every now and then fresh 
iron anodes are required. About 2 kilograms (4°41 lb.) of anode 
is consumed for every 100 cubic meters (3,530 cubic feet) of 
hydrogen produced. The gas is produced at a water pressure of 
80 mm. (ol in.), and has a purity of 97-99 per cent. It is 
weshed free from any alkali which may spray over it by first 
passing over a surface of water, and then up a tower containing 
coke, over which water trickles 


TANTALUM LAMPS FOR ALTERNATING 
CURRENT 


I^ the earlier days of the tantalum lamp a good deal of un- 

expected trouble was experienced with the peculiar 
behaviour of the filaments when used on alternating currents, 
which made the life of the lamps when used on these circuits 
so uncertain that the makers were forced to recommend that 
their use be confined to continuous-current circuits. The effect 
produced by alternating currents was very peculiar, and con- 
sisted in а breaking up of the filament into short sections in a 
way quite absent in the case of continuous currents. ‘Lhe 
phenomenon was well illustrated in some micro-photographs of 
tantalum filaments which had been used on continuous and 
alternating circuits, under our own observation, which were 
shown at a meeting of the Institution of Electrical Engineers, 
and reproduced in ELECTRICAL ENGINEERING, Vol. I.. page 155. 
А satisfactory explanation of the effect has never been forth- 
coming, but we were pleased to be able to make the announce- 
ment last week that Messrs. Siemens Brothers Dynamo Works, 
Ltd., were now able to supply lamps of certain sizes, suitable 
for use on alternating as well as continuous-current circuits, 
Messrs. Drake and Gorham. who have always been to the 
fore regarding the sale of these lamps, have during the week 
issued a circtdar that sets forth the sizes now available. Look- 
ing through the lst we find that al] the lamps from 50 to 
75 volts, which range in sizes from 12 to 32 c.p.. are available 
for alternating currents, as are also the 100 to 130-volt 25-c.p. 
lamps, and the 32 and 50 c.p. lamps for 1С0 to 160 volts. The 
16-с.р. lamp for 100 to 120 volts, of the same efticiency as 
those already mentioned, viz., 1°77 watts per British candle- 
power, is only recommended for continuous currents, but а 
16-с.р. lamp of slightly lower efticiency (22 watts per c.p.), is 
available for alternating currents at these voltages. Another 
size which is at present only available for continuous current 15 
that for 25 c.p. at 140 to 160 volts. It should be said that 
better results are, as а rule, obtained on 50 cycle circuits than 
on those of higher frequency. 


Manchester Local Section of the Institution of Electrical En- 
gineers.—The annual dinner, at which some 150 members меге 
present. was held at the Midland Hotel, Manchester, on Friday 
last. Mr. M. B. Field in the chair. Among those present were 
the Mayor of Salford (Mr. I. Frankenburg), Dr. R. T. Glaze- 
brook, Mr. Robert Hammond, Dr. €. Hopkinson, and Mr. 
S. Z. de Ferranti. The Lord Mayor of Manchester (Mr. Holt), 
in a letter of apology for his absence, said that he would have 
liked to have been able to give official recognition to the 
representatives of an industry by which the city һаа benefited 
so much. After the loyal toasts, Mr. Robert Hammond proposed 
the Corporations of Manchester and Salford, and in the course 
of his speech mentioned that the supply of electricity per 
head of population was larger in Manchester than in almost 
any town in the country. The Mayor of Salford responded tor 
both Corporations. Mr. J. Adamson proposed “Тһе Institu- 
tion of Electrical Engineers,” and stated that a technical library 
was urgently needed, as well as a suitable assembly room where 
the meetings of the many scientific societies in Manchester could 
be held. Dr. R. T. Glazebrook, in responding to the toast, 
mentioned that the Institution intended perpetuating the memory 
of Lord Kelvin, their late president, in some suitable way; and 
he had no doubt that the Manchester Local Section would be 
anxious to help. Dr. Glazebrook also spoke of the success of 
the London volunteer corps of electrical engineers. Other 
speakers were Mr. Ferranti, Mr. Miles Walker, and Prof. Е. G. 
Baily (Chairman of the Glasgow Local Section). 
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ELECTRICAL SCIENCE 


British and American 


On the Contact Е. М.Е Cs between Mercury and Llectrolytes.--- 
А Paper on this subject was presented at last Friday's meeting 
ot the Physical Society by S. W. J. Smith and Н. Moss. It is 
well known that if the surface tension between mercury and an 
electrolvte be examined by the Lippmann capillary electrometer 
method, the surface tension in the case of practically all electro- 
Ivtes ‘rises to à maximum and falls as the E. M.F. applied to the 
electrometer increases. Pasclen showed that in many cases this 
E.M.F. of maximum surface tension was equal to the natural 
contact potential difference between a dropping mercury electrode 
and a still mercury electrode. immersed in the same mass of 
electrolyte. Since the dropping electrode is supposed to attain 
the same potential as the electrolyte, this observed E M.F. is the 
measure of the contact E. M.F. of mercury and the electrolyte. 
tecently Palmaer has shown that he could reduce the observed 
potential difference between the still and dropping mercury 
until it became zero, and even changed sign, by the expedient of 
adding small portions of certain. substances to the electrolyte. 
Sclutions giving the zero E. M.F. between still апа dropping 
electrodes аге called. “null” solutions, and were supposed by 
Palmaer to make absolutely no contact potential difference with 
still mercury, which implies that the zero potential difference 
between mercury and a null solution occurs at the point of 
niaXimum surface tension. The present authors now show in 
their Paper that this deduction of Palmaer's is not necessarily 
true, and that his results leave the knowledge of the contact 
potential difference between mercury and an electrolyte sub- 
stantially in the same state of uncertainty as before. To show 
this the authors first investigated new wavs of producing null 
solutions. One way consisted in adding sodium sulphide in very 
minute quantity to potassium chloride solution as electrolyte 
till the electrocapillary curve (between surface tension and 
applied E.M.F.) had its maximum at zero applied E.M.F.; and 
a second kind of null solution was obtained by using a different 
electrolyte and altering its concentration till the maximum of the 
electrocapillary curve was at zero E.M.F. In the Paper, the 
laws governing the effect of adding minute proportions of sodium 
sulphide to petassium chloride solution are fully worked out, and 
are shown to be remarkably affected by the presence of dissolved 
oxygen in the solution. But the point of principal interest 
is brought out ру the measurements of one null solution against 
another: it is seen that the potential differences between different 
rull solutions are not the same, after allowing for the small 
cecntact E. M.F. between electrolytes. 


Continental 


Npecific Inductive Capacity and Dissolving Power.—-That there 
is a certain parallelism between the dissolving power and the 
dissociating or ionising power of a solvent has been suspected for 
some time. Апа as the power of a solvent to split a solute 
into jons goes hand in hand with its dielectric constant, it is 
natural to expect a close connection between the dielectric con- 
stant and the dissolving power of a liquid. Such a relation has 
now been discovered by P. Walden. who gives the results of 
his researches in No. 5 of the Zeitschritt für Physikalische 
Chemie, According to Rothmund, the mutual solubility of 
liquids is proportional to their dielectric constants. ‘The author, 
however, takes a “normal electrolyte” in the solid state. viz., 
tetra-ethy] ammonium iodide. N(C Н.) Т. and dissolves it to 
saturation in а number of different liquids, comprising such 
'"arious types as water, acetone, ethyl bromide, and benzonitrile. 
He compares the dissolving powers of these with their dielectric 
constants as determined by their refractive indices for long 
waves, and finds that the dielectric constant is proportional to 
the cube root of the dissolving power. This law resembles that 
found by Baur for the concentration of an electrolyte in two 
contiguous solvents. 

Radium and Lithium.—iIn the Comptes Rendus for February 
17th, Muss Gleditsch publishes the results of her search for 
lithium in radium minerals, a search the interest of which lies in 
the connection between radium and hthiuin discovered by Sir W. 
Ramsay. The authoress finds that all the radium minerals 
analvsed do contain lithium, but in quantities. too. minute for 
chemical analvsis. These quantities were therefore estimated 
spectroscopically, by preparing definite mixtures of lithium and 
sodium salts. and observing the prominence of their respective 
lines. Among the minerals investigated were pitchblende of 
Joachimsthal and Colorado, carnotite, Cornish chalcolite, au- 
tunite, and thorite. Of all these, carnotite contained the largest 
proportion of lithium (0°05 per cent.). and Cornish chalcolite the 
smallest (00001 per cent.) Autunite and thorite contain no 
copper, but a good deal of lithium. This might be attributed 
to the transformation of the copper into lithium, but then 
chalcolite contains 6:54 per cent. of copper, and very little 
lithium. The authoress finds no conclusive evidence against 
Ramsay's hypothesis. but also very httle to corroborate it. 
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CATALOGUES AND’ PAMPHLETS RECEIVED 


FOLDING STEPS.— We have received a new leatlet fiom 
Messrs. J. Н. Heathman & Co., describing a form of folding 
lattice. step-ladder, in which an ingemous arrangement of folding 
treads is adopted, whereby the thickness of the appliance when 
closed is reduced to 23, as against about 6 in. with the ordinary 
design. A form without supporting legs Js made to close to 12 1n., 
and open to 6 in. width of tread. 

INCANDESCENT LAMPS.— A neat coloured show-card is to 
haud from Cryselco, Lid., calling attention to. the carbon-fila- 
ment lamps made at their works at Bedtord. 

MAGNETIC SEPARATORS. -Messrs.. Plutte, Scheele & Co. 
send us a list of electro-magnetic separators of the “Geist” 
type, in which the magnet 1s stationary, and is surrounded by 
a revolving. non-magnetic drum provided at intervals with 
thin iron projections on its periphery. The material to be 
treated is conveyed past. the dun at à tangent and, as soon 
as it comes under the intluence of the magnet, the iron particles 
are attracted, and are drawn off by the revolving drum until 
they are no longer under the inlluence of the magnet when 
they fall off by their own weight. T'he non-magnetic material 
is not attracted by the magnet, aud consequently falls off at 
Опсе. 

MOTOR-CAR ACCESSORIES.—The newest catalogue from 
the General Electric Co. deals with motor-car accessories. A 
full series of ignition apparatus is included, comprising multiple 
and distributor coils, small coils for cycles, contact makers and 
distributors, sparking plugs, high and low-tension wires, con- 
nectors, switches, pocket ammeters апа voltmeters, electric light 
fittings for omnibuses and private cars to take small Osram 
lamps, direction indicators, speaking tubes, accumulators for 
ignition and lighting, dry batteries, primary batteries, motor 
generators, and switchboards for accumulator charging, portable 
lamps, various tools, and Coates’ patent high-tension magneto 
apparatus, which is manufactured at the company's Manchester 
works. 

SMALL MOTORS AND GENERATORS.—Two new leaflets 
dealing with small machines have been issued bv the Crypto 
Electrical Со. А series of small motor-gencrators is listed, 
ranging in output from 200 to 4,000 watts for converting from 
alternating to continuous current. A combined machine with 
a single frame for the same purpose is also included, which is 
specially intended for the charging of ignition accumulators in 
garages, &c. The output of this set is 6 to 7 amperes at 
15 volts. Another leatlet deals with small induction motors for 
single, two- and three-phase circuits. 

[HE WORKING MEN'S COLLEGE, MELBOURNE.—' Ine 
prospectus of this College for the year 1908 contains complete 
information concerning the various courses of instruction which 
can be taken there. The College, founded in 1883, by the Hon. 
F. Ormond, has been repeatedly enlarged by means of private, 
public, and government subscription, and now provides classes 
in all the conceivable branches of the handicrafts, arts, and 
sciences. The average number of students enrolled per term is 
over 2,000, the totai number of students at present enrolled 
being 4,150. 

WATTMETERS AND PHASEMETERS.—A new list from 
the Union Electric Co. contains particulars of a series of Hart- 
mann & Braun moving coil wattmeters of switchboard type for 
continuous and alternating currents, with suitable resistances. 
&e., including special neutral point resistances for use on three- 
phase circuits, where the neutral point is not accessible, and 
a direct-reading phasemeter, which can be graduated in degrees 
or power factor. Full size reproductions of the scales аге 
given, from which it is seen that they are particularly clear and 
easy to read 


Applications of Electricity in Korea.—The American Consul- 
General at Seoul, reporting upon Korea as a market for elec- 
trical appliances, fans, and motors, says that the Koreans are 
rapidly installing. small motors in their shops and lights in 
the homes at Seoul. The modern Korean palace has been 
lighted for some time by electricity, and of late commercial 
plants have been established at Chemulpo and Fusan, while two 
plants under one management, supply light and power to 
Seoul, the capital. The Seoul company installs fixtures of a 
standard nature, charging a monthly rental for these, in addi- 
tion to the regular current charges. This company 1s steadily 
importing and installing American fixtures. The company has 
also been installing many small motors, capable of runuing rice 
mills and other light machinery. It is believed that electrical 
fans will be used in Korea as soon as the natives able to pur- 
chase them become accustomed to the various uses of elec- 
tricity. The American-Korean Electric Co., of Seoul. intends 
to introduce fans extensively during next summer, and electric 
flat-irons. warming pads, and other novelties will probably follow 
in due course. The steady market demand at present. how- 
ever, is limited to motors and fixtures. The Oriental Consoli- 
dated Mining Co., operating at Unsan, has recently installed 
a modern and complete turbine electrical generating plant, 
capable of operating their stamp-mill machinery and mine hoists. 
Water is carried from a reservoir, with 111,599.231 cubic feet 
of available water, through a flume to the power house. 
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“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staj? and is Strictly Copyright.) 


Specifications Published Feb. 27th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets indicate communicators of inventions from 
abroad. 


1906 Patents 

24,925, J. S. BRawonru. In traction systems in which re- 
generative motors are used, it is possible that the voltage ot 
the system may rise considerably above the normal voltage. 
In order that the machinery and instruments, connected to the 
traction mains, shall be protected froin such excessive voltage 
or reverse eurrent, а diverting circuit. between the positive and 
negative conductors is provided, in which are a resistance and 
а switch operated by a relay. This switch is automatically 
closed by a rise in voltage or by a reverse current, and is also 
automatically opened on the restoration of normal conditions. 


One claim, one figure. 
1907 Patents 


4:0, Brirish Тномѕох- Носѕточ (Allgemeine Llektricitats 
Ges.). An improved method of starting alternating-current 
commutator motors of the type in which the armature is short- 
circuited in one axis and excites the motor field. At starting 
the short-circuited brushes are moved from their. running 
positions until the motor speeds up, when they are moved back. 
The other brushes connected to the supply mains are kept 
stationary. Two claims, one figure. 

5.060. A. D. JowEs. The composition in the grooves of the 
positive carbon of the enclosed tlame arc-lamp, which was de- 
scribed in. ELECTRICAL ENGINEERING, February 27th, 1908, page 
299. The composition is a mixture of two parts of calcium 
fluoride (which alone would give the are а whitish-yellow 
colour), and two parts of calcium tungstate (which alone would 
give the arc a purple-white colour). One part of sodium tung- 
state or potassium sulphate is added to steady the arc. ‘Lhe 
mixture 15 formed into a paste with a suitable binder, such 
as dextrine solution, and laid in the grooves of the positive 
carbon. The resultant light from the are is of a brilhant 
yellow colour, and the colour and brilliancy are maintained, 
although the arc is enclosed. Two claims, no figures. 

8.642. Britisa THomsox-Hovusron (General Electric Co.). A 
method of connecting metallic filaments of tungsten, molybdenum, 
titanium, and similar metals to the leading in or supporting wires 
of incandescent filament lamps.. The end of the supporting or 
conducting wire is fused round the filament by means of an 
electric are. The fusing is done below the surface of a liquid. 
such as water, alcohol, or benzine, in which inert or reducing 
elements are liberated by the action of the arc. The liquid 
cools the globule of metal quickly, and ensures a good contact 
with the filament. Three claims, three figures. 

9.294. Н. Г. Ногрех Ахр G. B. ErrniNsrONE,. An improve- 
ment in the device described in Pat. No. 5,595. 1907, for auto- 
matically connecting the primary winding of a transformer to a 
source of electric supply. when current is required to be supplied 
by the secondary. This specification deseribes à relay switch 
which governs the main switch. Two claims, one figure. 

11,071. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. A method 
of automatically reducing the speed of  electrically-operated 
winding gear (for instance, of a mine-cage when a passenger 
load is to be carried). The insertion of a resistance in the 
field circuit of the generator supplying the winding motor has 
the disadvantage that the regulating resistances in the same 
field circuit are then no longer correctly proportioned to give 
uniform acceleration and retardation. This method consists 
in exciting the generator field from a source of lower poten- 
tial when a lower speed is required. The regulating resist- 
ances thus remain correctly proportioned and a uniform accele- 
ration is obtained. The switching over from one source of 
potential to the other is performed automatically when the 
signal 15 given to the operator that a passenger load is to be 
carried. Three claims, one figure. 

11,873. SreEMENS Bros. Dyxamo Works дахр Н. В. Poynnper. 
A modification of the method of speed control of polyphase 
motors, as described in the specification for Pat. No. 10,007, 
1907. (хее ELECTRICAL ENGINEERING, February 20th, 1908, page 
285.) The low-frequency machine of the motor generator is a 
synchronous machine, and the main motor is supplied from this 
machine with a rotary field, either in the same or in the 
opposite direction to that in the stator. An increased as well 
as a decreased speed can thus be obtained, and further, by 
alteration of the excitation of the low-frequency machine, the 
power-factor of the main motor can be made equal to unity, or 
the motor can be made to take a leading current. Four claims, 
two figures. 

19.8566. Sipmens Bros. ЮүхАмо Works, Lrp. (Siemens 
Sehuckertwerke Akt.-Ges.) An elastic device for insertion be- 
tween an alternator and its prime mover in order to render 


it impossible for oscillations to be transmitted from the engine 
to the generator, or rice versd. The elasticity or the natural 
period of vibration of the device can be altered by adjusting 
screws or similar means. One claim, no figures. ` 

22,746. Siemens & HanskE Акт. Ges. ‘The preparation of 
metallic filaments for incandescent filament lamps. The metallic 
filament, for instance, of tantalum, is drawn through a solution 
or plastic mass consisting of a chemical compound of another 
ditfficultly fusible metal; for instance, tungsten. The coating 
thus obtained is reduced in ап atmosphere of hydrogen by 
passing the coated filament. through a tube, which is heated by 
an electric current, and through which hydrogen is passing. 
The coating is thus reduced to a metallic skin, and the final 
filament combines to a certain degree the favourable properties 
oi both metals. Nine claims, no figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


555, CLARK & VrasrO. Electric switches. 
634, Вкітіхн THomson-Hovuston Co. & WEDMORE. 
tion systems. 
6544, Britiso THomsox-Hovustox Со. & WepMoreE. Switches. 
2.926, ARMOUR. Electric recording pyrometers. 
5,025, Hore. Electric cut-outs. 
5,226, Hotmes. Electric heating apparatus. 
35,505, Reuter. Electrical brakes for cranes. 
3.5435, SHELLHAMER. Electric heating-pads. 
5,740, Woop, McLeon, & LaxcasHire Dyxamo & Motor Co. 
Alternating-current motor control. 
35,914, HEvNorps. Electric furnaces. 
5.982, Cowrer-Cores. Electrolytic apparatus. 
4,055, MEYER. Safety plugs. 
4.125, Canor. Wireless telegraphy. 
4,128, Canor. Systems of wireless telegraphy. 
4,1532, Peck. Systems of electrical distribution. 
4,154, Canor. Systems of wireless telegraphy. 
4,855, British Тномѕох-Носѕтох Co. & GARTON. 
of motor-generator sets. 
5.856, FRANKLIN & SEvrkRT. <Alternating-current motor. 
5,952, На. Jointing and distributing boxes for cables. 
7,048, Ввїтїзн 'Гномљѕох- Нооѕтох Co. (General Electric Co.). 
Magnetic wedges for dynamo armatures. 
7,410, Hatcu. Marine electric steering gear. 
7,452, CoorER. Electric contact makers. 
8,173, Mitton. lnductor alternators. 
9,172, INGRAM & Не хт. Electric arc lamps. 
9.572, British Тномѕох-Носѕтох Co. (General Electric Co.) 
Incandescing bodies for electric lamps. 
9.913, Hawkins. Recording meters. 
10.861, PcNca. Multiple circuit armature winding. 
12.574, Laker (7Jallock). Inductor type generator. 
13.983, ғтк. Storage batteries. 
14,752, Scorr. Prevention of inductive disturbances in telephone 
circuits. 
14,955, Torpa & Torpa. Distribution systems. 
15,810, PraNsTiEHL. Sectional induction coils. 
235.416. Féry.  Electrically-controlled pendulums. 
24,751, SIEMENS-SCHUCKERTWERKE Ges. Commutators. 


Distribu- 


Regulation 


Complete Specifications open to Public Inspection 
before Acceptance. 


1907 Patents 


16.566, Maro & HovuLEHaAN. Motor starters. 
26,435, BoscH. Electrical ignition apparatus. 


1908 Patents 


1,754, LertourNE. Electrical projectors. 

2,195, Derain. Dynamos. 

2.508, Stemens & HarskE Axkr.-GEs. Selecting receivers. 
2.685, FESSENDEN. Receivers for wireless telegraphy. 
2,955, FEssENDEN. Wireless signalling. 


Expiring Patent 
The following Patent expires during the current week, after 
a life of fourteen vears :— | 
4.572, of March Sth, 1894. C. Apna4w-RawpaLL. A telephone 
transmitter, consisting of one diaphragm, with two or more 
carbon contacts, each with independent battery and induction 
coil. The secondaries of the induction coils are in parallel and 
are connected to the line Four claims, four figures. 
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Amor ы STOCK FALL 
NAME. ExCHANGE| SINCE NAME. 
ёш *= Interim, | Quoration.| Last 
1906 
ELECTRIC SUPPLY. 2 % 
Bournemouth & Poole E. 8. Co. Ld. 10 7 Dublin United Trams Co. ............... 
Do. 44% Cum. Pref... "—— 10 44 Юр, - 0E PIU, сози» сны рават кА 
Do. 6% Сиш. Second Pref. derer 6 Hastings & District E. Tr. Co. Din .. 
Do. 4} Debenture, Red... | Stock 4 I. of Thanet К. Тт. & L. Co. О. Pf... 
Bromley (Kent) E. L.& Power Co. 14. 5 5 Do. «06 DIG Da iss nssciis tide eg 
Do. 447 1st Deb. Red. .............. Stock 4 Lanes. Un. Trs., Pr. Lien Db. ......... 
Brompton & Vaya 8. Co., Ld. 5 10 London Street Trainw ays Co.. нЕ 
Do. 7% Cum. Pref. . 5 7 London United Trs., Ld., Cm. Pf...... 
Central E. 8. Co., Ltd., 45 “Guar. Db. ош 4 Do. 4% Ist Mort. Deb. Red . 
Ch. gei „У. Е. '& City E. В. Co..... 5 Manx Electric R. Co., 54% Cm, РГ... 
25 A Quin, Pref, оозу зе йз» 5 4} Do. 44% lst Mort. Deb. Red 
"Deb. 77, Gars TENES СИМИК 4 z Metropolitan Elec. газ, Ltd., Def.. | 
Do. “city Undertaking,"447;Cm. Pf. 5 44 44% HB -{ Do. 5% Cum. Pref, .... ссе | 
Chelsea Electric Supply Co., Ltd. ... 5 4 2/-* | 34—4 ^ Do. 4b Deb. stk. Red.. Е $ 1 
Do. 447 Deb. Red . | Stock H 44% 101—104 National Elec. Construction Co. Ltd. 
City of London Elec. Lt. Co., “Ltd. 10 6 5%% 10—11 New General Tr. Co., 6% Cin. Pf...... | 
Do. 6% Cum. Pref. ........ fists 10 6 62* | 114—12 North Metropolitan Trams Co.......... 
Do. 5% Deb. Вей ....................| Stock 5 57  |122—195 Do. 34% Mort. Deb. ..... 
Do. 4h% 2nd Deb. Red ............... Stock 44 | 44% 99—102 Potteries Electric Tiaction Co. Ltd. 
Cty of Durham E, P. Dis. Co.. - 5 à 217% 3—3} Do. 5% Cum. Pref.. —Ó 
Do. BZ Pref. ыза за senis кызкен ъз 5 5 5%* 434—4 ро. 447; Deb. Red . erg 
County ordo Elect. sin s Co. Ld. 10 5 47* 18—8 ti Provincial l'rauiways Co. PE ань. 
Do. 6% Cum. Pref. . ai 10 6 6%" 11—114 Do. 6 Спи. Pref. . 
Do. 44% Deb. Red . нт. | Stock 4 44% 105—108 South Met. Elec. Trams & Ltg. Со. Lal. 
Do. 4 PA 2nd Deb. Red ........ «.....| Stock 4 45 96—99 6% Ош. Pf. (fully paid)... 
Edmunson's Electricity OUT Ltd... 5 4 1/6* d Do 47 Del Ral rions 8 
Do. 6% Cum. Pref. . I 5 3 — ih Sunderland Dst. E.Trs. 1st Mt. Db. Rd. 
Do. 447 1st Mort. Deb. Red ...... Stock 4 417 65—75 -5 Yorkshire (West Riding) Elec. Trams 
Folkestone Elec. Supply Co., Ltd. 5 5 2/-* 42—51 Do. Or i PMG aor нен 
Do; Y Onm. Pret. анызын 5 5 2/6” 5—5$ Do. 44% lst Deb. Кей .............. 
no E^ Jat Den. Red ia ae “| stock 44 44% 94—97 
ove Electric Lighting Co., ni Sat 9 4/.* 61—€ 
Lor Wight E. L. & P. бо Db. Rd, Stock | я} | ayy | 95—93 TELEGRAPH AND TELEPHONE | 
Kensington & Knightsbridge E. L. Co. ә 10 5/-* 8—9 Anglo-American ае а! Co. Ltd.| Stock 38 34% 74—57 "P 
Do; 42. Deb. Bed naiai Stock 4 47 95—98 Do. 6% Pref. Ord. .. ... Stock 5 67 |97}— -l 
Kens. & N't'ng Hill E. L. Сов. Db. RA.| Stock + 44% 99—103 Do Dök UNI ariji Sto-k 1} 17 1 A : 
London Electric Supply сі леан 3 4 2/112* 1j—1i Commercial Cable Co., 4% / Deb, Teil. Stoek 4 45, 87—90 
Do. 6% Pref... a 5 6 07 48—51 Direct Spanish ен" Co. Ltd. 5 4 9J.* 81— 31 
Do. 47 Ist Mort. Deb. Red ........ Stock 4 47. 91—93 Do. ОУ Oum Prefs. Gaviria 10 5/-* | 84-94 
Metropolitan Elec. Supply Co., Ltd. 5 8 8/-* —5 -} ро. 447 le rr 50 4 4hy 102} 
Do. 44% Cum. Pref. ........ = 5 4 437 1—8 Direct United States Cable Со. Ltd.. 20 4 y 136—144 
Do. : fA Ist Mort. Deb. Red... Stock 4 44% 107—111 Direct West India Cable Co. Lut, d 
Do. 8)? Mort. Deb. Red . Stock 3 34% 85—90 447; Reg. Debs, Ие... д.а. 100 44 44% |: 99-101 
Midland E.Corp.for P. Dist. IstMt. Т). |100 & 500 4 44% 98—101 Eastern & S. African Lid. ,4% Mt. Deb. 100 4 4” 98—101 
Newcastle & Dist. Е. L. Co., £9 paid 10 5 4% УЫ xd| -i Do. do. (Mauritius Sub.) 25 4 AY 99——101 
Do. 44% Mort. Deb. Red . | Stock 4) 4% 99 Eastern Ext. Australasia & China ... 10 7 1/6 191—134 
Newcastle-upon-Tyne Elec. Вар piy.. 5 8 57е e Do. 4% Mort. Deb. Perp. ............| Stock 4 4% 99—172 
Do. £2 Pum. ...... 5 8 1/43d* 64—6 Eastern Telegraph Со. $5639 ТИШЕК 5 59 131—136 
Do. 5% Pref. (fully paid) . " 5 5 5%* 5—5 Do, SIX Pret. ci неее е» ‚ннен ъала. BLOCK 3 1 83—86 A 
Do. 10/- Pm 5 5 1/43d 5—5 Do. 4% Mort. Deb.. ens] Stock 4 49° |100—108 i 
Notting Hill Elec. Ltg. Co., Ltd... 10 74 ТА, 11-12xd | -i б. N. Tel. Co. (Copenhagen) ..... ..... 10 20 5y* 39— 94 
Oxford Electric Co., Ltd. ............... 5 7 2/6* 58—954 Indo-European Те pus Co. Lt..... 25 13 65/- 54—57 
Do. 4% Deb. Red.. Stock + 47 98—95 Marconi Wireless Telegraph Со. Ltd. 1 nil = 3—8 
St. James and Pall Mall E. L. Co. Ld. 5 10 107 74—83 xd | -{ National Telephone Co., Ltd., Pref...| Stock 6 6v 108—110 ха -8 
Do, 7% Non-Cum. Ргеќ..........,..... 5 7 т 7 xd o. Deferred ...... — Lee m 51 6% 1084-110ixd -$ 
ро. 2j Deb. Red. лука» аен Stock 3) 317 85—90 Do. 67 Cun. Ist Pref. TEES 10 6 67 101—191 m 
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De. ФУ Duh, Най. еланын Stock 4 47 70—74 Do 5E BE Pow su обал они 5 5 59 52—58 ха | - 
South London Elec. Sup. Corp. Ltd, 5 3 3/-* 2)1—8 Do, ВШ Deb. Ed йыгъыны, Stock 39 | m 7 
South Metropolitan E. L. & P. Co.. 1 24 1/- a xd -i Do. 47 Deb. Red.. stock 4 4% 1004—1094 
Do. 7% Cum. Pref. . сао 1 7 7% 14—18 xd West African Telegraph Co. Ltd. 10 4 4/- 10-104 
По. 4 x lst Deb. Вес. ЖЕНУГЕ Ж... 4} 44% | 101—104 Western омар Cos LE. ms 10 7 6Y 131—128 
Urban Elec. Supply Co., Ltd. 5 5 о/6* | 14—29 4% Deb. MA do dr 5 91 4 4% | 984—101 
Do. учалы Ан рны - күнүн ss d d sp —2 F " 
Do. 447 1st Mort. Deb. Red ...... c 4)z* 90—93 І 
Westminster Elec. Sup. ору Ltd. 5 12 10% 73—8}xd | -3 MANUFACTURING 
Do. 44% Cum. Pref. ..... eve 5 4) 44% Aron Electricity Meter Co., Ltd.. 1 nil zx 
По. 6% Cum. Pref. . T Bid. 1 6 = 
ELECTRIC RAILWAYS. - Babeock&Wileo Ord. ыы] 1| 3 [ане NH Py 
Baker St. & Waterloo 1% Вер. Deb.| Stock 4 4» 88—00 Do. 6% Pref. ... 1 6 Th Li 
Central London . BODIE EC NAT 4 3% 64—67 British Insulated & lielsby Cables, Li. 5 10 4/-* 6—7 + 
Do. 4% Preferred... sess ........] Stock 4 47 82—54 Do. 6% Cum. Pref. . кеб à 6 67 55—60 
Do. Deferred.. аа DOR 4 Q7 44—47 Do. 44% Ist Mort. Deb. Red. Stock 44 | 43% | 101—104 
Do. 4% Debentures.......... Stock 4 4% 100—103 British. Tnomson-Houston Co., Ltd. 
Ch. Cross, Eust. & Нар. Pp. Db... | Stock 4 47 77—81 +1 44% 1st Mort. Deb. Red.. Stock | — | 43% 83—87 xd | -% 
City and South London Cons. .........| Stock 21 44% 85—40 British Westin Khouse Electric с Маш. 
Do. 4% Perp. Deb. . ысы Btock 4 4/4 | 101—104 Co., Ltd., 67 Pref. ............ | 5 nil — 4—2 
Do. 5% Регр. Pref. 1891 ............| Stock 5 6% | 114—117 Do. 4% Mort. Deb. Red............... Stock 4 4% 43—45 
Do. 5% Perp. Pref. 1896 ............| Stock 5 57 112—115 Brush Electric al isi CO. 2 nil = 0—1 
Do. 5% Perp. Pref. 1901 ............| Stock 5 5% 110—113 Do. 6% Pref. .... —— 2 nil = 15 
Great Northern & City Pref. “ А” 10 4 1154, 131—1 Do. 44% Perp. Ist Deb.. bosso seneurces Stock 4 4 y 4 Ii- xå -ł 
Gt. Northern, POMPA: Brompton 10 4 4% stat Do. 447, Регр. 2nd Deb. ... | Stock 4 447 63—64 
Do. 4% Perp. Deb. . Stock 4 4% 86—89 Callender's Cable nnd Const, Co.. L4. 5 15 15/- 103—113 E 
Mersey Cons. а Stock nil rS 9—4 Do. 57 ; Cum. е ТОД 5 5 SY 538—531 
Do. 87 Регр. P Pref; Кейын, Stock nil — 8—6 Do. 48% Jat. Mort. Deb................ Stock 44 | 412 106—108 
Metropolitan Cons. ........................] Stock 1 302—374 -$ Consolidated Eleeti.cal Co., ачи 1 3 sid* —A 
Do. 347 Preference MSN | OCR 3} |3 4 36—89 Crompton & Co., Ltd. 5 bY 143-246 | =A 
Do. 34% “А” Pref. Stock 8 7 76—79 Do. 5% Ist Mort. Keg. Deb. . ..[50 & 100 5 5x —05 
Do. 817 Convertible Pref. Stock 317 79—75 Dick, Kerr & Co., || 7, os вааз бз 1 10 2/-* 1-28 
Metropolitan District .. janes doses) LOOK nil -- 9—10 -1à Do. 6% Cum, Pref. . өөө зе 1 6 Tid 1—1 
Do. 6% Регр. РеЬ...................| Stock | 6 | 6% | 108—113 Do. 4j; Deb. Ней... Stock | 44 | 4X | e»—102 
Do. 47 Deb. stock 4 4% 70—75 E | Edison & Swan United ** A," £5 рані 5 4} 2/6 1 
Do. Perp. Extension Pref. (52 5). Stock nil -- 20—25 о... do. (fully paid) 5 4} 4/2 1 * 
Ass. Ext. Pt. Guar. by U. E. Rs. Со.| Stock 3 33% 44—48 Do. 4% Deb, OU ui ааа зы енды: Stock 4 4 735—8 < 
Underground Elec. Railways Со. о bo. 5% 2n Deb. Rei КАКЕ ИСРА Stock 5 5%% 87—90 
London 5% Profit Shg. Sec. Notes| Various 5 5x 40—44 -9 Electric Construction не LL. ans: 2 — — 1 
Whitechapel and Bow 4% Deb. ........ | Stock | 4 | 4% | 104—107 Do. ТА Cum. Pref. мурны 7 - [uh р. | 
Do. 4% 1st Mort. Deb..... .. Stock 4 4% 65—69 a 
ELECTRIC TRAMWAYS. бинага) le s ^u 5% Sui Pref.) — 10 5 57 1—8 ^ 
das | о st Mort. Deb. Ке Stock 4 ^ 
“Do M ae ГАД. ......... : - hg d sd ree ) Tel. Works Co., Ltd. 5 15 e 119-193 ‘ 
Do. 4$ Deb. Red... ci Stock | 44 | 42 | ов | + p. di it Morts bei Wei “Z| ston | 9 195 [CMM 
Birm. & Mid. Trs., Ld. 1st Db. Rd. ...| Stock Hi y 93 —96 СЕС P. Oo. EM ees eiu. i H H5 | ee | 
British Electric Traction Co., Ltd...| 10 | — | — | y} 09. 44 Deby Red. | a | x l| И. +3 
Do. 67 Cum. Рге!..................... 10 6 6%;* 41—5 -i Tel. Const. & Maintenance Co... 12 15 ewe a А 
Do. 5% Регр, Deb. ... о. Stock 5 5% | 97—101 Do. 4% Deb. Вав. Red . 1 | , 
Do. AE Und DOD... 4i bina Stock 44 4 79—76 White (J. Ө.) & Co., 6% Cu Pref . Ж 70 1 4% 100—108 N 
City of Birmingham Trs. Co., Cin. Pf. 5 5 /б* 48—41 Wilaes & Bobinson rd 10 7 TA 8—9 . 
City of Birmingham Trs. Co. X 4%, We Do. 67 Cum. Pref. . В эь Ч зА i 1—1 
Ist Mort. Deb. ........ ó ssel 100 + 4% 98—101 Do. 1st Mtg. Deb: 47 Red. 100 | 4% 4 72— c 
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ARGENTINE: Electric Lighting and Tramways.— The Review 
of the Hiver Plate states that an extension of three months 
has been granted to the concessionaires of the electric light 
station at Necochea, in which to complete the works. ‘The 
latest reports from La Plata are to the effect that the question 
of the electrification of the tramways of that city will be 
definitely settied in a few weeks time. | 

Rosario T'ramways.—Yhe Review of the Hiver. Plate states 
that on January 15th the term expired within which the 
Rosario Electric Tramway Co. should have had the whole of its 
fifteen lines of tramways in operation, but only nine lines had 
been completed on that date, two were running over a portion 
of the route, and four were uncompleted. A communication has 
been received by the Council from the Tramway Co., however, 
stating that they expect to finish all the lines by April. 

ASTON: Electricity Supply T'ariff.—The committee have ap- 
proved a new tariff for lighting purposes as follows :—For con- 
sumption not exceeding 150 units per quarter, 55а. per unit; 
from 150 to 600 units per quarter, 3jd. per unit; from 600 to 
1.000 units per quarter, 3d. per unit; from 1,000 to 1,500 units 
per quarter, 23d. per unit; and 1,500 units, 214. per unit. 
During January, 91,243 units have been sold for lighting, 73.946 
units for power, and 109,190 units for traction. The advance 
over the corresponding period of last vear is 7,685, 9,212. and 
50,430 respectively. 

BARNES: West London, Barnes, and Richmond Tramways.— 
Ata meeting of the Council last week it was decided to oppose 
the West London, Barnes, and Richmond Tramways Bill. 

BEDFORD: Mains.—The Electrical Engineer has been au- 
thorised to make sundry connections on the low-tension mains, 
in order to equalise the pressure, at an estimated cost of £156. 

BEXLEY: “Free”? Wiring.—The Council is inquiring of the 
Local Government Board whether they would be prepared to 
sanction a loan under the Bexley Tramways Act, 1901, for the 
purpose of free wiring, &c. 

BIRMINGHAM: The Tividale Tramway Accident. —-At the 
inguest concerning the death of the conductor otf the tramway 
car belonging to the Birmingham and Midland Tram- 


ways Joint Committee, which ran off the points at 
Tividale on February 20th, апа overturned, the jury 
returned a verdict of accidental death. The driver otf 


the car stated that when he took charge of the car, everything 
was in perfect running order. When he reached the loop at 
Tividale, however, the car swayed to the right and immediately 
toppled over. Ап examination of the track afterwards showed 
that both the front wheels had passed through the points, 
but that the two back ones were stil in the points wher 
the car went over. The driver maintained that he did not 
exceed the specified limit of eight. miles an hour at this point; 
in fact, he had had to stop on account of a restive horse thirty 
vards from the spot where the car overturned. An oflicial of 
the tramway company expressed the opinion that strain оп the 
саг, due to the fact that the two front wheels were off the 
rails, and the two back ones on the rails, caused the саг to 
collapse. Не could give no other reason for the car leaving the 
track except that it was driven at an excessive speed, but if, 
as the driver stated. he had had to stop thirty yards away, he 
admitted that it would be ditticult to get up ап excessive speed 
in that distance. Ап examination of the broken wheel of the 
car showed seven of the spokes fractured at the hub and at 
the rim. In summing up the coroner stated that there was not 
the slichtest evidence that the car was being driven at а reck- 
less rate, and the jury added a rider to the effect that a 
better class of wheel should be used upon the cars. 

BLACKROCK: Dublin and Central Ireland Electric Power 
BiH.—The Urban District Council has unanimously decided to 
support the Dublin and Central Ireland Electric Power Bill, 
subject to the inclusion of protective clauses. 

BOLTON: Tramway Men's Holidays.—The Tramways Com- 
mittee has arranged that the motor men and conductors shall 
have seven days' holiday annually, and be paid for 60 hours 
in respect thereof. 

BRADFORD: Inspection of Electricity Works.—A party of 
seventy municipal officials, with their ladies, were shown over 
the Corporation Electricity Works, by Mr. T. Roles, the City 
Electrical Engineer, last Friday evening. 

Workmen's Tramway Fares.—A_ report has been prepared 
by Mr. C. J. Spencer, General Manager of the Corporation 
Tramways System, in regard to the facilities already offered 
to workmen upon the tramway service. At present 
there is a universal fare of 14. before eight o'clock in the 
morning, the maximum distance which a passenger can travel 
being five miles, and the average 416 miles. "Taking all figures 
into consideration. Mr. Spencer comes to the conclusion that 
at Bradford, workmen are given greater facilities than upon any 
other tramway system in the Kingdom, and he produced figures 
to show that any extension of these facilities will result in a 
considerable loss to the undertaking. 

BRAY: Bray and Enniskerry Tramway.—A_ project for the 
connecting of Bray and Enniskerry by an electric tramway has 


NOTES 


been revived. Years ago the proposed route was surveyed for 
a light railway, but the venture did not come off. A Greenwich 
firm is now seeking for an Order in Council to construct an 
electric tram track between the places mentioned, and also for 
the lighting of Enniskerry. The proposed line will start at 
Bray Station, and proceed via the Dargle Road to Enniskerry, 
which 18 an alternative to the original proposal of running the 
line along the bank of the Dargle River. The engineering 
portion of the work does not present many difficulties. 

BUENOS AIRES.—The returns of the tramway companies 
in this city for the year 1907 have been issued. There are 
now 525 miles of track (electric), and the total number of 
passengers carried was 218 millions, as against 176 millions in 
the year 1906. The German Electric Light Co. continues to 
show a heavy increase in the output for private lighting and 
power purposes. In 1907 the output was 27 million units, as 
against 22 million in 1906 for these purposes. The output for 
traction purposes in 1907 was 44 million units. 

BURTON: /rtensions of Power Supply.—With a view to the 
Corporation being able to supplement the already particularly 
good facilities they can offer in the way of cheap land, labour, 
tuel, &c., to new industries establishing themselves in the town, 
they have recently instructed Mr. P. J. Pringle, the Borough 
Electrical Engineer, to prepare estimates as to the best means 
of extending the generating plant and mains so as to deal with 
the supply of electric power on as favourable terms as possible. 
16 is stated that twenty-three manufacturing firms have sent in 
inquiries with a view to establishing works at Burton, and that 
in the case of seven or eight firms, negotiations are now pro- 
ceeding. 

CARDIFF: Tramway and Lighting Estimates.—The esti- 
mates prepared by the Electric and Tramways Committee in 
respect of the tramways for the coming year show anticipated 
tratlic expenses of £32,244; general expenses, £8,556; power 
expenses, £14,150; general repairs, £13,475; loan charges, 
£45,156; and special items, £588. The estimated income is 
£112,500 for fares; £14,250 sale of current to electric light 
department; advertising, £2,000; a total of £128,750, leaving a 
surplus of £14,779. In respect of the electric lighting depart- 
ment, Mr. Arthur Ellis anticipates a net profit of £1,594, after 
meeting expenditure, and loan charges to the extent of 
£45,905. 

Charge for Tramway Power.—Iin a report dealing with the 
charge which should be madeto the Electric Lighting Committee 
for energy supplied from the tramway power station, Mr. Arthur 
Ellis, engineer and manager, reports that this should: be reduced, as 
this charged has become excessive during the past year, due to 
the plant installed on account of the electric lighting depart- 
ment becoming remunerative in consequence of the big load. 
Mr. Ellis states in his report that the present tramway station 
at Roath tends to become more and more a lighting station, 
and that eventually the time will arrive when the output for 
tramways will form а very small proportion of the total. He 
therefore recommends that the tramway and lighting depart- 
ments should in future be charged at cost price for the actual 
number of units taken, plus a proper proportion for loan 
charges and depreciation, based upon the actual amount of 
capital expenditure for the respective purposes. The recom- 
mendation has been adopted. 

CHATHAM: Alleged Theft of Fittings.—A. E. Tyrell was 
charged at the Chatham Police Court last week with stealing 
electric fittings from an unoccupied house, and was remanded. 

COBHAM: Electric Lighting.—The Epsom Rural District 
Council has had under consideration an application by the 
Woking Electricity Supply Co. for consent to the company's 
application for a Provisional Order to supply electricity in 
Cobham. The company had been informed that the Council 
would agree, provided they paid the costs of the Council. 
amounting to £20. In reply to this, an offer of £10 10s. has 
been made, but the Council, having positively refused to give 
their consent upon such terms, an agreement has been come to 
by the company to pay a higher sum. 

DUBLIN: Employees’ Provident Society.—The fourteenth 
annual mecting of the Dublin Tramways Employees’ Provident 
Society was held last week. During the year £1.498 was re- 
ceived in subscriptions, &c., and £1,263 was expended for sick 
benefits, medical aid, mortality allowance, &c. 

DUMBARTON: Commencement of | Tramways.—Messrs. 
J. G. White & Co., contractors for the Dalmuir-Balloch tram- 
ways, have begun laying the track. 

DUNDEE: Coal Costs.—The committee appointed to inves- 
tigate the increase in the coal charges at the electricity works 
met last week, when it was remitted to the convener of the 
Electricity Committee and Mr. Richardson to prepare a report 
on the matter. The question was first raised at a meeting of 
the committee by a report, in which Mr. Richardson stated 
that the coal costs had increased owing to the quality of the 
coal and the conaitions under which it was supplied. 

DUNFERMLINE: Zhe Electricity Scheme.—A communication 
has been received from Sir Alexander Kennedy declining to 


368 ELECTRICAL ENGINEERING 


Marcu 5, 1908. 


accept the appointment of consulting engineer to the Council as 
reported in our last issue, on the ground that his report recom- 
mending the transfer of the Council's Provisional Order to the 
Fife Electric Power Co. has been rejected. 

GERMISTON (SOUTH AFRICA): Electric Lighting and 
T'rams.—A scheme for the electric lighting and tramways has 
been submitted to the Town Council. It 1s probable that the 
opinion of an expert will be taken on the matter. 

GUAYAQUIL: Electric Tramways.—Work on the new 
electric street-car line is being pushed forward as rapidly as 
possible. It is expected that a portion of it will be in operation 
shortly. Тһе charter for this line was granted by the city 
some months ago to an independent company. It is believed 
that eventually the new company will either absorb the old 
company operating the mule lines, or be absorbed by it, and 
that the whole system will then be electrified. 

HALIFAX: Local Government Board Loans.—-The Electricity 
Committee have passed the following resolution :— That. the 
Town Clerk be instructed to communicate with the Local Govern- 
ment Board protesting against the excision by the Board, from 
sanctions for borrowing powers, of wages of permanent workmen 
paid out of capital account. and that the electrical engineer be 
instructed to discharge, in future, permanent workmen when 
about to deal with work entailing capital expenditure, and then 
to re-envage such workmen as contractors. 

HASTINGS: Electricity Deficit.—The Electricity Committee 
has reported that it anticipates a deficiency of £5.581 upon 
the electrical undertaking for the year ending March 51st, 1908. 
This includes the deficiency brought forward from last year, 
namely, £258, an increase in interest and sinking fund charges 
of £944, and an increase in working expenses of £242. The 
remainder of the anticipated loss is accounted for by reduced 
revenue. In their report the committee state that the reduced 
income from private lighting is almost entirely due to lower 
consumption, 1n consequence of the increasing use of metallic 
filament lamps. 

HORSHAM: Lamp Connections.— The Flectrical Engineer has 
reported that there are 15.825 lamps connected to the mains, and 
that a further 108 have been applied. for. 1.400 have been con- 
nected during the past financial year, against 1,420 for the 
corresponding period of last year. 

LEICESTER: Tramway Statistics.--In moving the tramway 
accounts for the year 1907 at the last meeting of the Corpora- 
tion, Councillor Flint, Chairman of the Tramways Comnuttee, 
stated that the past twelve months had not been a very favour- 
able one for tramway receipts. The revenue account shows that 
27,417,227 passengers were carried, giving a total revenue of 
£114,667. Working expenses amounted to £70,887, sinking 
fund to £12,029, interest £22,872, and income tax £968. Add- 
ing the bank balance, there is a net balance to be carried forward 
of about 210.558. which the Committee propose to add to the 
reserve fund, bringing this to £53,145. The working expenses 
have increased by £2,572, and coal by £800. In the Comnit- 
tee's report, the following statistics were given :—In 1901. when 
the tramway system was opened, the number of car miles run 
was 868.000, whereas last vear, these amounted to 3,334,924. 
Similarly, in 1901, 10.000.000 passengers were carried, whilst 
in 1907 the figure, as already stated above, was 27,417,227. The 
average receipts per car mile were slightly less than 8d., which 
it 1s pointed out is well below the average of other towns. 

LEYTON: Electric Supply Charges.—A memorial has been 
presented to the Council, bearing some 113 signatures, urging 
a reduction of the charges to consumers of electricity, the me- 
ber who introduced the petition expressing a fear that unless 
they secured more advantageous terms, many of the shop- 
keepers at present using electricity would revert to the use of 
vas. The matter has been referred to the Electric Lighting 
Committee. 

LLANDUDNO: Sunday Tramways.—A private meeting of 
the shareholders of the Llandudno Electric Tramways Co. has 
been held to consider the question of petitioning the Urban 
District Council to sanction tramways on Sunday. There seems 
to be a general consensus of opinion in the town that Sunday 
tramways should be sanctioned, although some difference of 
opinion exists upon the board of the company, as one of the 
directors opposes the proposal. This gentleman, Mr. J. Owen. 
has indicated his intention of resigning his directorship if the 
shareholders go so far as to applv to the Council. А sub- 
committee was appointed with a view to making the question 
a test question at the next election аё Llandudno, and a poll 
is to be taken of the shareholders of the company. 

LONDON: London County Council: Electric Lighting Loans. 
--The Finance Committee reported on Tuesday as follows, with 
regard to an application from the Islington Borough Council. for 
sanction to the borrowing of £25.504, repayable in 20 years, for 
extensions at the Borough Council's generating station in Eden 
Grove. “We have considered an application. from the Islington 
Metropolitan Borough Council for sanction to the borrowing of 
525.504. repayable in 20 wears. for providing additional plant 
at the borough council's electric generating-station in Eden 
Grove. The proposed plant consists of a 1.500 kilowatt turbo- 
alternator with boilers, cooling tower, condenser, pumps, pipes, 
&c.. The total estimated cost works out at the rate of £15 10s. 
a kilowatt, which we are advised is not unreasonable. Tt is 


:2) years since the loan for the last turbine-driven alternator 


was applied for. We understand that the maximum output of 
the station (3,485 kilowatts) now exceeds the safe capacity, 
which is about 3,200 kilowatts. We are informed, moreover, 
that the maximum = requirement during 1908-9 wall probably 
reach 4,000 kilowatts. Having regard to the general financial 
position of the undertaking and to the largeness of the amount 
of the present application, we have obtained from the borough 
council a statement as to the probable financial results of the 
undertaking during the years 1907-8 to 1909-10 inclusive. We 
are still in communication with the borough council on financial 
matters connected with the undertaking, but as we are satisfied 
that the present application is reasonable, and as the borough 
council represents that the proposed additional plant is urgently 
needed, we are of opinion that sanction may be given forthwith 
to the borrowing of the amount applied for, repayable within 
the usual period of 20 years." This was agreed to. 

On the advice of the Finance Committee the Council. has 
sanctioned а loan of £2,594 to the Woolwich Borough Council, 
repayable in 20 years, for additional boiler plant at their zene- 
rating station. ‘This plant wiil partly supplement and partly 
leplace existing plant, and the Borough Council proposes to 
repay to the London County Council the sum of £966 in respect 
of displaced plant. 

Greenwich Footway Tunnel.—The L.C.C., at the meeting оп 
Tuesday, approved а revised agreement to be entered into with 
the London Electric Supply Corporation for the supply of cur- 
rent at Greenwich footway tunnel. Hitherto the Company has 
charged tor current at the rate of 2d. per unit for lighting pur- 
poses, and 13d. per unit for working lifts, &c., but now they 
have agreed to reduce the price, subject to a four vears’ con- 
tract, to 15d. a unit for lighting, and ljd. per unit for power. 
The saving to the Council will be about £345 a year. 

Paddington.—At a meeting of the Borough Council on Tues- 
day, a report was presented by the Works Committee stating 
that since the question of improving the lighting in Harrow 
Road was last before the Council, the Metropolitan Electric 
Supply Co., Ltd., and the Gas Light & Coke Co. had lighted, 
as an experiment, certain lengths of the thoroughfare, in order 
to give a further opportunity of comparing the present and the 
proposed gas schemes with flame arc lamps. "The cost of the 
present system of gas lighting, the report explained, is £198 
per annum (t.e., 66 lamps at £3). The Gas Light & Coke Co. 
now offer an improved system on the following terms :—66 lamps 
at £4 12s. 6d., totalling £305 5s. per annum. There would be 
no initial cost. , If the lamps were taken over from the company 
at the end of five years, the Council would pay £164 (i.e., 50s. 
per lamp) ; but, in the event of the proposed arrangement lasting 
for ten years, the lamps would become the property of the 
Council without payment. Under this scheme, the lamps would 
consist of two Kern burners in improved lanterns, one-half of 
the lamps being turned out at midnight. The Metropolitan 
Electric Supply Co., Ltd., offer a system of 24 tlame arc лл: 
at an average of £13 each, т.е., £512 per annum. The initial 
cost would be about £170, as it would be necessary to erect 
new pillars on a section of the road where tram-poles are not 
available. This offer is made on the understanding that the 
arrangement would be in force for seven years. As in the case 
of gas, half the lamps would be turned out at midnight. The 
figures do not include any cost for the removal of the disused 
gas-lamp columns, as the value of the lamps, &c., would more 
than cover this. The committee reported that they had again 
come to the conclusion that the electric system was undoubtedly 
better than the gas for the purpose of improving the lighting 
and appearance of the thoroughfare, and that the Council would 
be justified in it, notwithstanding the slight additional cost in 
this case. The Council were also reminded that a memorial. 
signed by 200 ratepayers in Harrow Road, had urged the ad 
vantage of electric lighting, and it was announced that a further 
memorial to the same purpose had now been sent in containing 
75 signatures. The Finance Committee called the Council's 
attention to the tact that the proposal opened the question of 
electric lighting for the whole borough, which would involve 
the Council in additional expense, and it was decided to adjourn 
consideration of the same until the next meeting of the Council. 

Stepney.—The Thames Conservancy, at the meeting on Mon- 
day, refused an applicetion by Stepney Borough Council for 
permission to construct, for the purposes of the generating 
station at Blyth’s Wharf, an L jetty with overhead transporter. 
and to place two 48-in. suction pipes in the foreshore and 
river bed. with suction boxes at the outer ends. 

MIDDLESEX: Light’ Railway Undertaking.—In_ connection 
with the revenue account of the light railway undertaking, the 
lessee company (the Metropolitan. Electric Tramways Co.) 
claim that under the agreements they are justified in charging 
against the joint account each vear as part of the working 
expenses a sum for the reconstruction and renewal. at some 
future date, of the tramways and light railway track. The 
Licht. Railways Committee, although agreeing that the provi- 
sion might. be prudent, expressed the opinion that the company 
were not entitled under the agreements to charge against the 
joint revenue any amount for reconstruction and renewal, but 
they agree as to the desirability of a joint reserve fund. The 
recommendation 1s, therefore, made that a joint reserve fund 
shonld be created cut of revenue for the purpose of the recon: 
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struction and renewal of the light railway and tramway track 
in the tuture, subject to the fund being invested in an approved 
stock in the Joint names of the County Council and the com- 
pany, without earmarking it as between the tramways and light 
railways, and that the fund only be drawn on for reconstruc- 
пеп and renewal of tracks with the consent of the County 
Council, It is further recommended that any part of the 
reserve fund not expended at the end of the lease be divided 
in the agreed proportions of 45 per cent. to the County Council 
and 55 per cent. to the company, and that dividends received 
in resvect of the reserve fund be invested from time to time 
and added to the fund. The Finance Committee is to report 
upon the financial proposals. The adjusted accounts for 1905 
new show a net profit of £2,109, the Council's share of which 
is £949: in 1906 there was a profit of £2.299, the Council's 
share being £1,034: while the 1907 accounts show a profit of 
59.200, the County Councils share being £4,140. The follow- 
ing figures of traffic receipts, car-mileage, and revenue per car- 
mile are interesting :-—Tratte receipts : 1905. £140,000: 1906, 
21.9.600: 1907, £239,600. Car-mileage : 1905, 3,286,712 miles: 
19.5. 5.975.465: 1907. 5,037.204. Earnings per car-mile : 1905, 
10644. ; 1906, 10:85d.; 1907, 11°64d. 

NEW ZEALAND: Electrical Enterprises.—The Auckland 
municipality is installing an electric lighting plant, the material 
ter which has been purchased chietly in the United Kingdom. 
The authorised expenditure is £25,000, but already extensions 
are. contemplated. 

А company is being formed, called the Takapune Tramways 
& Ferry Co., with a capital of 2100.000, for the purpose of 
constructing a tramway around Lake Takapune. a distance of 
ten miles. An American Consular report states that English 
concerns have men on the spot in New Zealand looking after 
this business, and urges electrical firms in the United States. if 
they wish to compete, to send competent salesmen. 

NOTTINGHAM: Lecture.—Mr. W. Н. Patchell gave a lecture 
at the University, Nottingham, last Naturday, on “The Sources 
of Economy in Power Production." The lecture was one of a 
series arranged by the Derbyshire and Notts Education Com- 
mittee, and the Midland Branch of the National Association of 
Colhery Managers. 

PENARTH: Proposed Tramways for Cardiff.—Vhe District. 
Council has received a letter from the solicitors to the Penarth 
Tramways Syndicate asking the Council's consent to the con- 
struction of a tramway to Penarth from Cardiff. 

“SOUTHAMPTON: Light Railways.—The Board of Trade has 
confirmed the Portsdown and Horndean Light Railway Order. 
1998. authorising the construction óf an extension of the Ports- 
down and Horndean Light Railway. 

STOKE-UPON-TRENT: Potteries Electric Traction Co.—- 
The Board of Trade have communicated with the Town Council 
with regard to their objections to a Provisional Order under 
the Tramways Act applied tor by the Potteries Electric. Trac- 
tion Co., and North Staffordshire Tramways Co. The Council 
desire that their consent. should be given to certain street 
works, and also to the manner in which these shall be carried 
out. The Board of Trade state that. having given careful 
consideration to the point, they see no reason to refuse the 
promoters the benefit of clause 5 of the Order which disnenses 
with its consent. Considerable objection was taken to this at 
the meeting of the Town Council last week, it being stated 
that if this decision be taken as a precedent, their roads could 
be taken possession of by the Tramwavs Co. withont the local 
authority having any voice in the matter at all. Arrangements 
are being taken to oppose the Confirmation Bill in. Parhameni. 

SUNDERLAND: (Collection of Accounts. - [t is stated by a 
local paper that owing to the large possible lors bv the Corpora- 
ton in connection with the account owing to them by Messrs. 
J. Laing & Sons, for electric power supply, the system of 
collecting accounts is to he revised. 


Death from Electric Shock.—A young man named Nicolls, em- 
ploved in the testing department at the works of Messrs. Bruce 
Peebles & Co.. East Pelton, near Edinburgh, accidentally re- 
ceived а shock from a 6.000-volt testing circuit, and was imme- 


diately killed. 


Dublin Local Section of the Institution of Electrical Engineers. 
--The annual dinner of the Dublin Section of the Institution 
of Electrical. Engineers was held on Saturday evening, February 
29th. in the Aberdeen Hall at the Gresham Hotel. A large 
neriber of the members were present. the chair being occupied 
by Mr. T. Tomlinson, chairman of the Dublin Section. Amongst 
the guests were Sir Charles Cameron, Mr. J. Р. Grithth, en- 
gineer to the Port and Docks Board; Mr. J. H. Moore. President. 
of the Institution of Civil Engineers of Ireland; Mr. К. M. 
Butler. President of the Architectural Association: Mr. Frank 
Gill, chief engineer of the National Telephone Co.. formerly 
hon. sec. of the Dublin Section: and Mr. P. P. O'Sullivan, 
engineer to the Tramway Co. The toasts of the King. the 
Guests, Kindred Institutions, the Parent Institution, and the 
Chairman were ашу honoured, and the programme was enlivened 
by the musical talent of a number both of the guests and the 
members of the Institution. 


PARLIAMENTARY INTELLIGENCE 


CAVEHILL AND WHITEWELI. TRAMWAYS.—A long 
debate took place upon the motion for the second reading ot 
the Belfast Corporation Bill in the House of Commons on 
Tuesday. This Bill, it will be remembered, embodies an agree- 
ment with the Cavehill and Whitewell Tramways Co., for the 
purchase of their undertaking for an agreed sum of £60,000. 
From the commencement of the negotiations there has been 
considerable opposition to the acquisition of the company's 
undertaking, although a poll of the ratepayers resulted in a 
large majority in tavour ot the Bili. Mr. J. Devlin, the Member 
for West Belfast, in moving the rejection of the Bill, set foith 
the circumstances which have led up to the opposition, and 
proposed a compromise of £10,000, provided the tramways com- 
pany purchase and hand over to the Corporation а recreation 
ground on the lines of the road. Mr. J. Muldeon. (Wicklow 
E.), in seconding the amendment, referred to the poll as *' job, 
and contended that the transaction was too transparent flor 
its provision to be set out in consecutive sections in the Bill, 
and consequently the promoters had hidden them away п a 
schedule. "Phe real company with which they were dealing was 
the British Electric Traction Co. Mr. Emmett. the Chairman 
of Committees in the House of Commons, said that he was 
unable to form any opinion as to whether the Bill ought or 
ought not to have a second reading, as he knew nothing about 
the merits. After listening very caretullv, however, to the 
debate, he thought that it would be meeting the interests of 
all parties if he made a suggestion. that the Bil should be 
allowed to go before the Unopposed Committee of the House of 
Commons, and that the House should pass a resolution allowing 
petitioners against the Hill to be heard. After several other 
speeches for and against the Bill, a division was taken, when the 
second reading was rejected by 46 votes. 

DUNDALK ELECTRICITY BILL.- Before the (Court of 
Referees, on "Wednesday, an application was heard for a locus 
against the Dundalk Bill by the Property Owners’ Association 
ot Dundalk. The Corporation, in order to put into force its 
electric Lighting provisional order, has found it necessary to 
secure Parliamentary sanction for a loan. their existing borrow- 
ing powers (amounting to twice the rateable value) being alinost 
exhausted. In order to oppose the Bill, a number of influential 
ratepavers came together, and, after an informal meeting, 
decided to call themselves the Property Owners’ Association 
ot Dundalk with the one object of opposing the Bill in ques- 
tion. The Committee, after considering the tact, decided not 
to grant a locus on the ground that the © Association " was not 
properly constituted, i.e., had not been incorporated. 

LONDON ELECTRIC POWER BILLS. In the House of 
Lords to-day, the Chairman of Committees will move that it is 
desirable that the London Electric Supply, London and District 
Electric Power, and the London (Westminster and Kensington) 
Electric Supply Bills be referred to a Joint Committee ot both 
Houses. 

PROGRESS OF ELECTRICAL BILLS.—-The Wishaw Burgh 
Electricity Bill was read a first time in the House of Commons 
on Wednesday last week. 

The London County Council Tramways Bill. which had been 
referred to the Standing Orders Committee, is to be allowed 
to proceed, subiect to the deletion of clauses relating to certain 
lines in Hackney, for which the consent of the local authority 
had not been obtained. 

The Crovdon and District Tramways Bill and the West Lon- 
don, Barnes, and Richmond Tramways Bill were read a first 
time in the House of Lords on Wednesday last week. 

The London County Council (Tramways and Improvements) 
Bill was read a second time in the House of Lords on Thursday. 


London Underground Railways.—‘The station hitherto known 
as Tottenham Court Road, on the Charing Cross, Euston, & 
Hampstead Railway. is to be known on and after March Sth, as 
Goodue Street, and the name of the present Oxford Street 
station on that line is to be changed to ‘Tettenham Ccurt Road, 
in order to be the same as the station of the Central London 
Railway, which it adjoins. | 

London Electric Power Bills.— The first intimation of ал im- 
portant decision arrived at with reference to the future supply 
of electricity by municipalities within. the metropolitan area 
is given by a circular letter which has been. sent. out from 
Islington to the other 27 Borough Councils. In this communi- 
cation it is stated that on February 20th an informal private 
conference of representatives of Borough Councils who are 
electrical lighting undertakers was held on the subject of the 
Power Supply Bills now before Parhament, with a view to 
common action being taken thereon. The conference recom- 
mended strenuous opposition to the Bills in question, exoressed 
the opinion that the development of the electricity supply of 
London could best be carried out by a combination of the 
existing undertakers, and urged that a conference of the elec- 
trical or consulting engineers of all the Metropolitan. Borouch 
Councils be held for the purpose of drafting à scheme on the 
basis referred to. The conference asks the various Metro- 
politan Porough Councils to endorse these recommendations. 
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TENDERS INVITED AND 


AUSTRALIA.—-The Commonwealth Government calls for 
tenders by April 14th for the construction and laying of two 
cables between Victoria and Tasmania. £1,000 deposit is re- 
quired, and full particulars and specifications may be inspected 
at the Commonwealth Government otlice, 72 Victoria Street, 
Westminster. 


The Queensland Postmaster-General’s Department invites 
tenders by April 20th for the supply and delivery at the Post 
and Telegraph Stores, Brisbane, of lead-covered cable. 

The Camperdown (Victoria) Municipality has decided upon 
having an electrical installation, at an estimated cost of £8,000. 

It is stated that tenders will not be called for with regard 
to the electrification of the Victorian railways, in accordance 
with Mr. С. Н. Merz's scheme, until the middle of the present 


year. 

BELFAST.—The Tramways and Electricity Committee invite 
tenders for twelve months’ supply of stores, including electrical 
accessories. Particulars from the rolling stock superintendent, 
Tramway Offices, Napier Street, and tenders to the Town 
Clerk by March 16th. 

BRISTOL.—The Docks Committee of the city and county of 
Bristol invite tenders for the electric lighting of the second 
tobacco warehouse, Cumberland Basin, and the maintenance of 
the work twelve months after completion. Applications to 
examine drawings and for specifications to be made to the 
Secretary of the Docks Committee (fee, £3, returnable). 
Tenders to be sent in by March 20th. 

BURNLEY.—The Tramways Committee invite tenders for 
the supply of sundry stores and raw material used in mainten- 
ance for the year ending March 31st, 1909, including brass, gun- 
metal, &c., castings, brushes, washleathers, chamois, &c., cleaning 
cloths, cast-iron, brake blocks, and sundry castings, ironmongery, 
iron and steel, timber, nuts, bolts, and washers, india- 
rubber, car painters' requirements, and oil, grease, &c. "Tenders 
close on March 10th. 

The Guardians for the Burnley Union invite tenders for elec- 
а supplies for the ensuing year. Tenders close on March 
_BURY.—The Corporation invite tenders for the supply, de- 
livery, and erection of two 2,000-kw. turbo-alternators with 
exciters and condensers. Specifications and general conditions 
may be obtained from Mr. S. J. Watson, Electricity Works, Bury 
(fee £2 2s., returnable), and tenders to the Town Clerk bv 
March 16th. 

DUBLIN.—Tenders ere invited for the supply of arc-lamp 
carbons. Particulars from the City Engineer, and tenders to 
the Town Clerk by March 11th. 

ERITH.—Tenders are invited for stores for the year ending 
March 3156, 1909, including carbons, meters, lamps, cables. 
joint boxes. bitumen, insulating tapes, and compound and cut- 
outs. Specification and forms of tender from the Chief Elec- 
trical Engineer (fee £1 ls., returnable), and tenders by 
March 18th. ` 

EAST LONDON (SOUTH AFRICA).—The Town Council 
has decided to abandon the existing electric power station, and 
proceed with the immediate construction of a new one at an 
estimated cost of £35,000. 

EASTBOURNE.—A Local Government Board inquiry has 
Ween held with regard to an application for a further loan for 
extensions in the electricity department. 

GLASGOW.—The redecoration and electric lighting of St. 
Ninian's Parish Church, is to be proceeded with in the summer. 

The Tramways Department invite tenders for the supply and 
erection of two movable bridges over the Forth and Clyde 
Canal at Dalmuir and Kilbowie. Full particulars from the 
General Manager, 46 Bath Street, Glasgow, and tenders to the 
Town Clerk by April 13th. 

HASLINGDEN.—The Haslingden Board of Guardians has 
engaged Messrs. Peers. Copeland & Cardin, of Manchester, to 
prepare a scheme for the electrical lighting of the new infirmary. 

HEYWOOD.—The Electricity Department invite tenders for 
the supply, delivery and erection of the following:—(1) A 
Lancashire boiler, feed pump, steam, feed, and blow-off piping, 
water filter, and economiser; (2) steam engine and dynamo, con- 
densers, air and circulating pumps, water-cooling tower, ex- 
haust and circulating piping, return water and oil separator 
pumps; (3) lighting switchboard, alterations to traction gene- 
rator, panels, combined booster and balancer set, and cable con- 
nections between machines and boards. Full particulars from 
the Consulting Engineer, Mr. J. R. Salter, Atherton. Lancashire. 
fee £5 58. (returnable), and tenders to the Chairman of the 
Electricity Committee, Town Hall, Heywood, by March 16th. 

HULL.—In connection with the renewal of old mains, the 
Electrical. Engineer has estimated that the cost of the entire 
replacement of the New Town cables, based upon present 
prices, will amount to £6.075. The renlacement of the Cromp- 
ton bare copner strip svstem in the Old Town is estimated to 
amount to 212.150. The Local Government Board has sanc- 
tioned the borrowing of £6.939 for additional plant and mains: 
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£8.088 in connection with the supply of electrical energy to the 
National Radiator Co.; £16,800 tor actual and prospective ex- 
penditure from January Ist, 1907, and £4,140 ror actual and 
prospective expenditure upon house service from January, 1907. 
The authorised periods of repayment are as follows :—17, 15, 
20, and 15 years. The total amount is £35,967. 


ILFORD.—The Council invites tenders for the supply of the 
following, required during the year ending March olst, 1909, 
for the electricity department :—-Meters, cables, incandescent 
lamps (carbon and metallic filament), arc lamp carbons, house 
service fuse boxes, joint boxes, coal. Full particulars from Mr. 
A. H. Shaw, Electricity Works, Ley Street, Ilford, Essex, 
and tenders to the Clerk by March 10th. 

LANCASHIRE COUNTY ASYLUM.—Tenders are requested 
for the supply of electrical goods and supplies to the Lancashire 
County Asylum, Preston, for the year ending April 5th, 1909. 
March 13th and March 19 are the respective dates for tender- 
ing. 

LEYTON.—At its last meeting the Urban District Council 
approved a list of 27 roads in which the conversion of gas 
lamps to electric lamps is to be proceeded with during the 
ensuing half-year, at an estimated cost of between £400 and 
£500. 

LONDON: ZLondon County Council.—Tenders are invited for 
the supply and delivery of the points and crossings for junc- 
tions and cross-overs, &c., required for the reconstruction on 
the overhead trolley system of the existing tramways from 
Brixton Road to Camberwell Green. Full particulars from the 
Chief Engineer to the Council, fee £2 2s. (returnable), and 
tenders by March 10th. 

st. Pancras.— lenders are invited for the supply of arc lamp 
carbons for twelve months. Full particulars from the Elec- 
tricity Offices, 57 Pratt Street, Camden Town (fee, £2, return- 
able), and tenders to the Town Clerk by March 23rd. 

MANCHESTER.—The Electricity Committee invites tenders 
for the supply, delivery, and erection at the Stuart Street 
station of natural draught cooling towers. Particulars from 
Mr. F. E. Hughes, secretary to the electricity department, 
Town Hall (fee, two guineas, returnable), and tenders to the 
chairman of the Electricity Committee by March 10th. 

NETHERLANDS.—H.M. Consul reports that the Town 
Council of Renkum have granted the concession to Mr. E. F. 
Blase, of Amsterdam, for the building of an electric tramway 
from Renkum via Oosterbeek to Arnhem, with lines to the 
neighbouring places, Waldtriede, Doornwerth, Wolfheze, and 
Ede. about 50 kilometres in all. Communicaticns in regard to 
supplies should be addressed to Mr. E. Е. Blase, Heerengracht 
No. 156, Amsterdam. 

NEW ZEALAND.—The Napier Municipality is open to receive 
offers for the construction of electric tramways in that city. 

STOKE-UPON-TRENT.—Tenders are invited for a 300-kw. 
steam generator (single acting engine and direct-current 
dynamo), together with a water-tube boiler and surface con- 
densing plant. Full particulars from Mr. P. J. S. Tiddemann, 
Electrical Engineer, and tenders to the Chairman of the Elec- 
tricity Committee by March 14th. 

WAKEFIELD.—The Corporation invite tenders for a surface 
condensing plant. Full particulars from the City Electrical 
Engineer, and tenders to the Town Clerk by March 14th. 

WALTHAMSTOW.—Two dozen lamp columns and 24 dozen 
meter columns are to be obtained. 

WATFORD.--Tenders are invited for the yearly supply of 
stores. Schedules and forms of tender from the Chief Elec- 
trical Engineer, and tenders to the Town Clerk by March 11th. 

WEST HAM.—Tenders are invited for а 95,000-kw. 2-phase 
turbo generator. Particulars from the Engineer and Manager. 
84 Romford Road, Stratford, and tenders to the Town Clerk 
by March 12th. 


Anglo-Japanese Water Power Scheme.—An American Consular 
report mentions the establishment of an enterprise for the sup- 
plving of electricity for several cities in southern Japan. On 
December 6th, 1977, the minister of home affairs granted a 
license to the Anglo-Japanese Oi-gawa Hydro-Electric Power 
Co., which has for its object the supplying of electricity to 
Shizuoka and other cities on the Tokaido and neighbourhood 
by utilising the cataracts of the great Oi River. The company 
intends to develop water power of about 66,000 h.p. at Tamochi- 
mura, about 27,000 h.p. at a point between Ikama-mura and 
Hambaraumechi, and abont 8.000 h.p. at Uchinakubi, in Yama- 
nashi prefecture, respectively. The first. being the largest of 
the three works, will be pcstponed for some time. The second 
and third will be started in 1908 at an estimated cost of 
$5.C00.000. The company is backed by a capital of 85.250.000. 
half of which will be equally subscribed by the British and 
Japanese promoters. It is further reported that the company 
will issue $2,500,000 worth of its shares for subscription. 
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TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The Tasmanian Postmaster-General's Depart- 
ment has accepted the following tenders :—Lead-covered cable, 


silk and cotton insulated, with 104 pairs of 1241. conductors, ` 


£165, W. T. Henley's Telegraph Works Co., Ltd., Melbourne; 
hard-drawn copper wire, 70 lb. to the mile, £552, British 
Insulated & Helsby Cables, Ltd., Melbourne. 

The New South Wales Postmaster-General's Department has 
accepted the following tenders :—Five additional subscribers’ 
sections and one junction line section and extension in соппес- 
tion with new switchboard at the Central Telephone Exchange, 
Sydney, R. B. Hungerford, Sydney, £9,809. 

The Victorian Postmaster-General’s Department has accepted 
the tollowing tenders :—Supply of 5,850 conduits of six ducts 
each, and 3,750 conduits of four ducts each, £1,645 18s. 14., 
George Sweet, Carlton. The conduits are to be made ot stone- 
ware, and are to be manufactured in Australia. Half of the 
total quantity is to be delivered within three months, and the 
balance six weeks later. Supply of 50 telephones (wall sets), at 
£3 4s. 3d. each, £160 12s. 6d., W. McLean & Co., Melbourne. 

BLACKPOOL.—The Electricity Department of the Corpora- 
tion of Blackpool has placed an order with Ed. Bennis & Co., 
Ltd., Little Hulton, Bolton, for two stokers and self-cleaning 
compressed air furnaces ‘or a new Lancashire boiler. This is 
a repeat order Ed. Bennis & Co., Ltd., have received from this 
Corporation, who have used ''Bennis" stokers for about six 
rears. 
: DUBLIN.—Since the North Dublin Board of Guardians have 
had under consideration the question of electric lighting at the 
North Union Workhouse, an offer has been received from the 
Gas Company undertaking to light the building by gas for an 
annual charge of £595, which sum will include the maintenance 
of lights, Хе. The company also offer for a sum of £125 to 
fit up all the new lights necessary. The gas company, in à 
covering letter, state that this will show a saving of £4C5 over 
the present svstem if their offer is accepted, whereas the pro- 
posal to use electric light would only give а saving of £142 per 
annum. During the discussion upon this offer, severa] members 


supported the proposed electrical installation, and the matter 


was referred to the Lighting Committee. | 

FRODINGHAM IRON AND STEEL СО.— А repeat order 
for a 500-kw. generator for direct coupling to a gas engine 
running at 120 revs. r minute has bee placed with the 
Lancashire Dynamo and Motor Co. 

HULL.—-Six tenders have been received for three high-ten- 
sion dvnamos required at the Sculcoates generating station. The 
tenders are as follows :—' The Electric Construction Co., £2.812; 
Messrs. Crompton & Со., £4.099 10s.; Messrs. Greenwood & 
Batley, £5.505; Maschinenfabrik Oerlikon, £3.961; General 
Electrie. Co., 55.079; Lahmever Electrical Co., £4.591. The 
Engineer is to submit a special report upon the tenders. 

ILFORD.—-At the last meeting of the Urban District Council 
the Tramways Committee reported having further considered 
the question of extension of tramways in Cranbrook Road. and 
the estimated cost of the '" Robrow " surface-contact. system in 
comparison with that of overhead equipment. "They recom- 
mended that the ‘Robrow’”’ system be adopted for the proposed 
extension, and the tender of the Traction Corporation, Ltd., 
be accepted, subject to Parliamentary powers ic obtained, 
and a satisfactory agreement being entered into with the com- 
pany. embodying the whole of their guarantees. 

LEYTON.-—The Urban District Council has accepted. the 
tender of the Brilliant Sign Co., Ltd., at £18 12s., for fascias 
for the Council's electric show rooms, and the tender of Selig, 
*onnenthal and Co., at £66, for a shaping machine of 14 in. 
stroke, for the generating station. An order has been placed 
with Messrs. Mountain and Gibson for 250 wheel tyres for 
the шу undertaking, to be delivered at the rate of 25 per 
month. . | 

LLANDUDNO.—The tender of the Chloride Electrical Stor- 
are Co., for the supply of an Entz booster and battery at 
£607 and £1,255 respectively, has been accepted. 

LONDON: County Council Tramacays.—Vhe Highways 
Committee have recommended that the offer of Messrs. 
Reid Bros., to lav cable ducts for the Hammersmith and Har- 
lesden tramways and across Putney Bridge, at the rate of 23s. 
per lineal vard, including the reinstating of the pavement. be 
accepted, and that the Works Committee carry out this latter 
portion of the work. 

Hampstead,—Vhe Borough Council has accepted the tender 
of Prvke and Palmer for the annual supply of engineer’s stores, 
and that of R. Ballard for the annual removal of ashes, 
clinker, and boiler refuse at Jd. per ton, to be paid to the 
Council. 

Islington.-—'The Borough Council has accepted the fol- 
lowing tenders for annual supplies for the generating 
station :--Engine-room stores, &c., Pryke & Palmer; arc lamps, 
carbons, and globes. Sloan Electrical Co.. Н. G. Mayer & Co., 
City Glass Co.; oils and lubricants, W. H. Wilcox & (Со. ; 
transformers and accessories, British Electric Transformer Co., 
Ferranti. Ltd.; iron, tools. belting, cotton, rope, &c.. Pryke & 
Palmer: earthenware pipes troughs. bricks, fire-brick, fire-clay, 
&c.. Young & Son; electricity supply meters and prepayment 


meters, Marples, Leach & Co., British Westinghouse Electrical 
& Manufacturing Co., Batt Electrical Co.; cables, British In- 
sulated & Helsby Cable Co., W. T. Henley’s Telegraph Works 
Co., Ltd.; electrical sundries, lamps, brushes, arc lamp parts, 
&c., Bryant. Trading Svndicate, Ltd., General Electric Co., 
Heath & Johnson, Johnson & Phillips; terminal service and net- 
work boxes, British Insulated & Helsby Cable Co., Callender’s 
Cable Construction Co. 

Southwark.—-Yhe Borough Council has received the following 
tenders for 440 yards of 0°2x0°2x0'075 cable :—Union Cable Co. 
(accepted), £142 16s. 6d.; British Insulated & Helsby Cables, 
£176 2s.; Johnson & Phillips, £178 6s.; Callenders Cable & 
Construction Co., £179 5s.; Western Electric Co., £180; 
Siemens Bros. & Co., £183 12s. Ап order has been placed by 
the same authority with the British Insulated and Helsby 
Cables, Ltd.. for a feeder pillar at £34 10s. 

Westminster.—The Works Committee of the City Council 
have received the following tenders for the lighting required 
in connection with the Marble Arch Improvement Scheme :— 
Gas Light and Coke Co., high-pressure lamps similar to those 
fixed in Kingsway, £20 per lamp (for five арк) for installa- 
tion, and £16 9s. 6d. per lamp per annum for maintenance and 
lighting, subject to the usual increase or decrease in the price 
of gas; Westminster Electric Supply Corporation, flame arc 
lamps upon standards of the pattern now in use in the parish 
of St. George, Hanover Square, £40 per Jamp (for five lamps) 
for installation, and £14 per lamp per annum for maintenance 
and lighting. subject to the Council undertaking any replace- 
ments or repairs due to accidents caused by third parties. The 
committee recommend the acceptance of the tender of the West- 
minster Electric Supply Corporation. 

MUMBLES.—The Oystermouth Council having considered the 
offer made by Mr. A. Н. Gibbings for a system of public 
electric Jamps (ELECTRICAL ENGINEERING, February 27th, page 
3530), has decided not to accept the offer as the price works 
out higher than the present cost of public lighting. 

WALTHAMSTOW.—The Urban District Council. has 
accepted the tender of the Vulcan Boiler & General Insurance 
Co. for the insurance of eleven armatures at the lighting 
station against. breakdown at an annual premium of £90. An 
Ohmer is to be purchased from Naider Bros. & Thompson for 
£16 12s., and steam coal is to be obtained from Rickett, Smith 
& Co. at 19s. 3d. per ton until the expiration of the present 
contract. 

WIGAN.—The following tenders have been accepted for 
stores :— Electric lamps. the General Electric Co., and the 
British Westinghouse Electric & Manufacturing Co. ; electrical 
accessories, The Armorduct Manufacturing Co., The General 
Electric Co., and The Electrical Co.; cables, Messrs. W. T. 
Glover, Ltd. 

YARMOUTH.--Messrs. Bowers & Barr’s tender for the main- 
tenance of telephones, fire alarms. and electric bells at the 
workhouse, for three years at £21 12s. 6d. per annum, has been 
accepted. 


Tramway Rating.--On Friday Mr. Justice Darling and Mr. 
Justice Phillimore. in the King's Bench Division, had before 
them in the Divisional Court a motion in which Mr. Page. 
K.C., moved on behalf of the Guardians of Hendon Union for 
a rule nist for a writ of prohibition, calling upon the Justices 
of Middlesex to abstain from hearing a rating appeal brought 
before their court by the Metropolitan. Electric ‘Tramways, 
Ltd., whilst certain members of the Middlesex County Council 
were upon the Bench. The Metropolitan. Electric Tramways, 
Ltd., have leased the Hendon tramways from the Middlesex 
County Council until August 6th, 1925, at a fixed rent, plus 45 
per cent. of the net profits, these latter to be arrived at by de- 
ducting all expenses of running and management and rates. 
The Tramway Co. had appealed against their assessment tor 
rating in the Hendon Union, and the appeal, in the ordinary 
course, would come up for determination by the Middlesex 
County Justices, but upon that Bench, stated counsel. there 
were various gentlemen who were also members of the Middle- 
sex County Council, and he contended that it would be obviously 
improper for them, forming part of the corporate body which 
owned the tramways, and which must benefit if the Tramway 
Co. obtained a reduction in their rateable value, to act as 
judges in the appeal. Sir Ralph Littler was both Chairman of 
the County Council and of the Justices; Sir. Francis Cory 
Wright was both a justice and the chairman of the Tramway 
Committee ot the County Council, and there were other gentle- 
men who were both members of the County Council and Justices 
Mr. Page said that on an application for a respite of the appeal 
the point was raised before the magistrates, and they sat 
specially about three weeks ago and heard it argued. ‘The 
magistrates not only cume to the conclusion that the members 
of the County Council on the Bench might sit, but that, in 
fact. they would. Sir Ralph Littler, in giving the decision of 
the magistrates, said they were of opinion that there was no 
likelihood of bias on the part of the members of the County 
Council. and that the Justices were unanimous in. wishing them 
to sit. Their lordships reserved their decision till Friday next. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars net c.i.f. port of arrival quoted on Tues- 
day night was £58 15s. to £59 5s. per ton (last week, £58 10s. 
to £59). 


DISSOLUTION OF PARTNERSHIP.—The partnership be- 
tween W. T. Garnett and R. R. Stell, carrying on business 
at Barkerend Mills, Bradford, as W. T. Garnett's Cable Com- 
pany, has been dissolved. The business will be carried on 
under the same style by W. T. Garnett, by whom all debts will 
be received and paid. 


LIQUIDATIONS, &c.—The Accumulator and Motor Con- 
struction Co., Ltd., is to be wound up voluntarily. Mr. Jesse 
Smith, of 79 Queen Street, Cheapside, E.C., has been appointed 
liquidator. 

A meeting of the creditors of Messrs. T. A. Evans & Co., 
electrical engineers, of 14 Heathfield Street, Swansea, was held 
a few days ago at Swansea, when a statement was submitted 
showing liabilities amounting to £1,561 15s. ld., of which trade 
creditors were scheduled for £478 2s. 7d. It was stated that the 
debtor commenced business about seven years ago, with a capital 
of £250. Of that amount £100 was his own money, and the 
balance was borrowed from his wife. The position two years 
ago showed a clear profit of about £130, after taking into 
account his own drawings. It appeared that the turn-over for 
1905-6 totalled £1,667, with a gross profit of £555. Against this 
the trade expenses amounted to £235, and the debtor’s drawings 
were £125, but it was impossible to get any definite figures as 
to the trading during the past eighteen months. Не attributed 
his present position to his having taken a big interest in a 
colliery in South Wales, in connection with which he has ex- 
pended approximately £600. At the present time the mine is 
flooded, and the landlord has taken possession. Тһе cash 
creditors were made up of an overdraft at the bank of £550, 
who were guaranteed by third parties, and there were also three 
other claims in respect of money. On behalf of the debtor, an 
offer was made of a composition of 10s. in the £, payable as to 
5s. in three months, and the balance of 5s. in six months, secured 
bv certain of the debtor's local friends. After some discussion 
it was decided that the offer should be accepted, subject to the 
securities being found satisfactory to a committee of inspection. 
It was also resolved that if the outstanding creditors did not 
assent to the debtor's proposal within ten days, that a deed ot 
assignment should be executed to Mr. E. H. Hawkins (Messrs. 
Poppleton & Appleby) and Mr. J. F. Harvey, Swansea, as 
trustees on behalf of the creditors. The committee of inspection 
appointed was as follows:—Mr. E. H. Hawkins, Mr. Howlett 
(С. Strauss & Co., Ltd.); and Mr. Jones. 


MOTORS.—Messrs. Marples, Leach & Co. inform us that 
they have at the present time a particularly large stock of 
motors at their stores in London ready for immediate delivery. 
The list comprise some 80 continuous-current machines, rang- 
ing from 4 to 10 h.p., for various speeds and voltages. The 
self-starting single-phase motors are included from 4j to 5 h.p., 
and for 50, 60, 85, 93, and 100 cycles, as well as a series of 
fourteen 50-cycle high-speed single-phase induction motors. The 
two-phase induction motors are also for 50 cycles, and range 
up to 30 h.p. Those up to 3 h.p. are of the squirrel-cage 
tvpe, but the larger machines have slip rings. The series of 
three-phase motors includes 25-cycle machines, as well as those 
fo» 50 cycles, and also range up to 30 В.Н.Р. Of course, 

rovided they are not overloaded, the 50 cycles machines may 

a used on 60-cycle circuits. In addition to this large stock 
of motors ready for immediate deiivery in London, we under- 
stand that a considerable number are in stock at the works, 
and can be delivered in a week on the receipt of an order. 


Telegraph Traffic.—The lines of the Indo-European Telegraph 
Company were interrupted between Soukhoum and Kall on 
February 28th, but were again restored on the same day. The 
cable between Chio and Tenedos, belonging to the Eastern 
Telegraph Company, ceased operating on the 28th ult. Very 
few cables are now interrupted ; the only ones requiring to be 
repaired or reopened are those to Venezeula, between Tangier 
and Cadiz and Port Arthur and Chefoo. The landline to 
Ohvaz, Persia, is also still down. 


Tramway Frauds at Wigan.—A remarkable case of frauds 
committed against the Tramway Department of the Wigan 
Corporation was heard on Friday before the Wigan magistrates, 
when a young man named J. H. Higham was charged with 
aiding, abetting, and procuring a tramway conductor in the ser- 
vice of the Wigan Corporation to commit embezzlement and 
larceny. It was alleged that the accused, who was formerly a 
tramway inspector, had in fifteen cases prevailed upon con- 
ductors to join with him in defrauding the Corporation in 
respect of money taken as tram fares, using bogus tickets and 
a stolen punch. Several conductors had shared in the stolen 
money. The accused was sentenced to three months’ imprison- 
ment. 


Ф 


APPOINTMENTS AND PERSONAL NOTES 


Some fifty applications have been received for the post of 
electrical engineer to the Sydney Council, which carries with it 
a salary of £900 per annum, from Australia, Great Britain, 
United States, and Japan. Mr. T. R. Johnson, the Chief Com- 
missioner for Railways, has agreed to advise upon the merits 
of the different candidates. 


The Hampstead Borough Council has decided to increase 
the salaries of otlicers connected with the Electricity Depart- 
ment as follows :—J. E. Barnes, assistant shift engineer, £78 
to £85 per annum; F. V. Northey, assistant mains depart- 
ment, £110 to £125; J. Goodchild, assistant mains department, 
£112 to £118; F. E. Limbrey, outdoor inspector, £110 to £120 


per annum. 


The Leyton Council has agreed to increase the salary of 
Mr. Speight, who has been acting on probation as station 
superintendent since the death of the late superintendent, Mr. 
Noles, from £156 per annum to £180 per annum, the amount 
of the salary paid to his predecessor. 


Mr. O. B. Hichardson, the engineer in charge of the refuse 
destructor and steam plant of the Shoreditch electricity under- 
taking at Coronet Street, has been appointed engineer at 
Whiston Street, having charge also of the engines at Coronet 
Street. 'The vacancy filled at Whiston Street was caused by 
the death of Mr. J. Lawson. 


Mr. G. Marconi has been appointed managing director of the 
Marconi Wireless Telegraph Company, Ltd., and of the Marconi 
International Marine Communication Company, Ltd., in succes- 
sion to Mr. Н. Cuthbert Hall, who has vacated these appoint- 
ments. 


Mr. Edison’s Health.—The latest reports state that Mr. 
Edison's condition is now much improved, and that his compiete 
recovery is now regarded as assured. 


Underground Telephone Wires іп London.—An application has 
been made by the National Telephone Company for the consent 
of the L.C.C. to the laying of short lengths of underground 
wires from main routes to distribution points. The company 
has on seven previous occasions, from 1897, onwards, applied 
to the Council for consent to the laying of underground works 
in London, and on June 1st, 1897 (pp. 618-9), provisional con- 
sent was given to the laying of underground cables subject to 
certain conditions which the company were unable to accept. 
In 1900, it being discovered that the company had executed a 
considerable amount of underground work without having in the 
first place obtained a licence from the Postmaster-General, and 
without having obtained the consent of the Council, proceed- 
ings were taken against the company with the result that they 
consented to an injunction restraining them from proceeding 
further with underground works without first obtaining the 
authority of the Postmaster-General and the «consent of the 
Council. The company now point out that the telephone policy 
has been definitely settled by Parliament, and it having been 
decided that the telephone service of the whole country shall pass 
into the hands of the Postmaster-General upon the expiry of the 
company's licence the position of affairs is different from what 
it was when the Council and the company were last in negotia- 
tion. Moreover, in the agreement which was entered into in 
1901 under which the Postmaster-General is to purchase the 
plant of the company in London on the expiry of the licence, 
and in the agreement which was entered into in 1905 dealing 
similarly with the rest of the country, the Postmaster-General 
is under obligation during the remaining period of the company's 
licence, to put down underground wires for the company in 
London and elsewhere, and there would be no point in the 
company doing this work itself, and therefore requiring the 
consent of the County Council, but for the element of delay 
which comes in. The Public Control Committee presented a 
report to the Council on Tuesday, saying that, as the removal 
of this delay would ''accelerate," and consequently increase, the 
company's revenue, some portion of the benefit should be secured 
to the publie. They recommended, therefore, that consent should 
be granted subject to the payment by the company of а sum of 
2s. 6d. in respect of each station added in the London area. 
A number of restrictions as to the method of carrying out the 
work were also recommended in the report. One of these is 
that, in any streets where the Council anticipates constructing 
tramways, the cables shall be laid at least 3 ft. 6 in. below the 
roadway, and another that where cables are laid anywhere near 
tramways or other works of the Council, they shall be laid under 
the supervision of the Council, and the cost of such supervision 
shall be paid by the company. No boxes whatever are to be 
built without the express consent of the Council, which, if given. 
will only be given on full particulars and drawings being sup- 
plied showing the position of such box, and the size and con- 
struction thereof, and such consent shall be subject to such 
modification as to position, size, and mode of construction as the 
Council may require. The Council approved the recommenda- 
tions in the report at their meeting on ‘Tuesday. 
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CORRESPONDENCE 
JANDUS ENCLOSED FLAME LAMP. 


To the Editor of ELECTRICAL ENGINEERING. 


SiR.—In your Editorial Note, on page 298 of your last issue, 
on the Jandus Regenerative Flame Lamp, comparison is drawn 
between this and a previous patent. The essence of the patent 
referred to is a large globe, in which the circulation of gases is 
lunited to a very small portion of the space. Every endeavour 
is made by means of depositing chambers, filtering devices, and 
combimng chemicals, to secure a thorough elimination of the 
fumes before they again re-enter the globe. 


The principle of the Jandus Regenerative Flame Lamp is 


exactly opposed to this. In this lamp the endeavour has been 
to keep the fumes in active circulation, and lead them again 
and again through the arc. The strong upward current, caused 
‘by the peculiar arrangement of circulating tubes, sweeps the 
sides of the enclosing globe, and keeps it clean, allowing а 
sinall inner globe to be used (an essential condition in enclosed 
lamps to ensure long burning hours). 

So far as we are aware, no lamps have been made under the 
Llondel patent to which you refer. The lamp illustrated in 
ELECTRICAL ENGINEERING, Vol. II., page 853, is an open arc. 
In my early experiments I realised that an enclosed long 
burning tlame lamp would be of little advantage unless a large 
economy was effected in the amount of chemicals used. The 
consumption of the positive carbon in the Jandus lamp is about 
0'C6 in. per hour; only a very minute amount of fresh chemicals 
can therefore be given off by the carbons, and the arc must 
depend largely for its supply of chemicals upon previously 
emitted chemicals. 

From recent experiments I have proved that the regenerative 
principle plays a very large part indeed in giving the high light 
etheieney of the lamp. ‘The arc is, in fact, constantly burning 
within a thick white mist of chemical fumes. 

Yours very truly, 
A. ЮьхмАХ JONEs, 
Works Manager, 
The Jandus Arc Lamp d: Electric Co., Ltd. 
Holloway, March rd, 1908. 


MISCELLANEOUS CITY NOTES 


BRUCE PEEBLES & CO. 


The following relating to the 


liquidatorship of Messrs. Bruce Peebles & Co. is given 
in the Financial Times:—Our Edinburgh correspondent 
telegraphs that іп the First Division of the Edin- 


burgh Court of Sessions yesterday answers were lodged for 
Messrs. A. Krauss & Sons, Bristol, to the petition of Bruce 
Peebles & Co., Ltd., for a winding-up order. The respondents 
state that they are creditors for £4,666, the balance of an 
amount agreed in October last in settlement of an action brought 
by Messrs. Krauss against the petitioners in connection with a 
contract. The petitioners, who accepted bills in favour of the 
respondents, object to the company being wound up voluntarily 
and to the appointment of Mr. Tait as liquidator, he being a 
director and having interests which conflict with the interests of 
the creditors. They also object to the appointment of Mr. 
Robertson, Durham, he being the nominee of the shareholders, 
and they desire the appointment by the Court of a neutral 
person as liquidator. They also ask for an order that the 
company should be wound up by the Court, and that the 
Court should appoint one official liquidator or a joint liquidator 
with Mr. Robertson Durham other than Mr. Tait. The answers 
were allowed to be received, and a note was also presented for 
Messrs Andrew Wilson Tait and James А. Robertson 
Durham to be appointea liquidators of the company with a 
supervision order. They state that it is expedient in the 
interest of the company that the liquidation should be placed 
forthwith under the supervision of the Court, and ask that 
their appointment be confirmed. The Dean of Faculty stated 
that the liquidation was a very large and important one, and 
it would be very much in the interests of all concerned if their 
lordships would grant an early hearing. This the Court agreed 
to do. 

CALLENDER'S CABLE & CONSTRUCTION CO.—Mr. John 
Varley, of 11 Stanley Gardens, W., has been appointed a 
director of this company, to fill the vacancy caused by the 
death of the late Sir D. Evans. 

CITY OF LONDON ELECTRIC LIGHTING CO.—The 
transfer books and register of members will be closed until 
March 18th. 

GLOBE TELEGRAPH & TRUST.—A quarterly dividend of 
os. per share on the preference shares and 2s. per share on the 
ordinary shares has been declared. 

INTERBOROUGH RAPID TRANSIT CO.—It is announced 
that if the flotation is assured, the company will issue twenty 
million dollars five per cent. mortgage bonds. 


LIVERPOOL DISTRICT LIGHTING CO.—A dividend of 
5 per cent. per annum for the half-year ended December 31st 
last, less income tax, is announced, making 5 per cent for the 
year. | 

MESSRS. VICKERS, SONS & MAXIM.—The directors re- 
commend a final dividend of 2s. per share on the ordinary 
capital, making 15 per cent. for the year. 

METROPOLITAN ELECTRIC TRAMWAYS, LTD.—Sub- 
scriptions have been invited during the week for a further 
issue of £173,800 45 per cent. debenture stock at 96. The stock 
is redeemable at £105 in the event of liquidation or at the 
company's option after December 3lst, 1950, at six months’ 
notice. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION. 
—The petition to the High Courts for confirming the resolution 
reducing the capital of the South London Electric Supply Cor- 
poration from £325,000 in £5 shares, to £250,000 in £4 shares, 
will be heard before Mr. Justice Nevill on March 14th. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER 
CO.—The warrants in respect of the ordinary and preference 
share dividends for the year 1907 and half-year ended Decem- 
ber 31st, 1907, respectively have been posted. 


NEW PUBLICATIONS 


“Stationary Steam Engines." By William Н. Fowler. 
chester: The Scientific Publishing Co.) 12s. 6d. 

Transactions of the North-East Coast Institution of En- 
gineers and Shipbuilders. February. (London: Andrew Reid 


& Со.) 
“The Steam "Turbine." By Robert M. Neilson. 
Edition. (London: Longmans Green & Co.) 15s. 

Journal of the Institution of Electrical Engineers, No. 187, 
Vol. 40. (London: The Institution.) 5s. 


(Man- 


Fourth 


Chilean Railway Electrification—The American Consul at 
Valparaiso, reports that the Chilean Government has comnus- 
sioned an American electrical engineer to study the feasibility 
of changing the first and second sections of the State railways 
for the use of electrical instead of steam power. It seems that 
the project might be very practical, as there are several good 
streams яле by the railway lines that have their sources 
in the regions of perpetual snow along the Cordilleras that 
must have ample tall for limitless power possibilities. The 
first section connects Valparaiso with Santiago, and is about 
100 miles long, and the second section extends from Santiago 
to Conception, and 1s about 350 miles in length. Double track 
is being laid on the first section. At present the coal bills for 
the State railways are heavy, since a large proportion of the 
coal used is imported at a high cost. 


The Junior Institution of Engineers.—On Saturday, February 
22nd, a visit was paid to King’s College, London, for an inspec- 
tion of the experimental apparatus, &c., in the engineerin 
laboratory, the Siemens Electrical Engineering Laboratory, an 
the Wheatstone Laboratory, through arrangements kindly made 
by Professors D. S. Capper, H. Wilson, Ernest Wilson, and 
Waynforth. The apparatus includes various machines for test- 
ing materials; for thermodynamic work there are a 60 i.h.p. 
Marshall experimental compound engine; 20 kw. Belliss Siemens 
direct-driven set, Parsons steam turbine апа direct-driven 
dynamo, Davey Paxman and Babcock-Wilcox boilers, Dowson 
suction gas plant, Crossley high-speed gas engine, condensing 
plant, various calorimeters, apparatus for flue and exhaust gas 
analysis, &c. Appliances are also provided for the determina- 
tion of the cutting power of tools, and efficiency of machine 
tools, and belts and pulleys, and apparatus for determining the 
effect of blows on springs, and the resisting power of asphalte. 
The Siemens Laboratory is equipped with very complete and 
modern apparatus suitable for the practical instruction pf 
students in every branch of electrical engineering. Direct current 
is obtained from the supply company’s public mains, from a 
battery of Chloride cells, and from a Siemens 50 kw. generator 
of 500 to 550 volts. Alternating current is supplied from a 
Siemens 100 kw. eight-pole revolving field type of alternator 
arranged to give 1-, 2-, or 3-phase currents at frequencies 
ranging from 50 to 25; also from two Siemens generators, each 
of 10 kw. output, with a special coupling, which allows the 
phase displacement of the armatures to be altered. A complete 
tramcar equipment is provided, fitted with two 55 h.p. motors, 
with arrangements for testing draw-bar pulls, efficiencies, &c. 
In the Wheatstone Laboratory were shown the dark room for 
optical experiments, workshops for repairs, the celebrated 
George III. and Wheatstone collections, which include the 
Lodestone which belonged to Daniell, and was used by Faraday 
in his classic experiments on the induction of currents; the 
coils of insulated copper strip used by Henry in his experiments ; 
the rotating mirror which Wheatstone emploved in his experi- 
ments on the velocity of electricity along wires; the original 
Wheatstone bridge and resistance boxes, and Clerk Maxwell's 
dynamical model to illustrate the induction of electric currents. 
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COMPANIES’ MEETINGS AND REPORTS 


ABERDEEN SUBURBAN TRAMWAYS.—At the half-yearly 
meeting, Mr. G. J. Walker, chairman, in moving the adoption 
of the report for the half-year ended January 5318, said the 
free revenue amounted to £887, а sum that was, with one ex- 
ception, the largest that had yet been earned by the Company 
in any half-year since its inception. The total amount at the 
credit of profit and loss account was £1.587, which the Directors 
proposed to tarry forward meantime. Being now entirely within 
the Aberdeen Corporation's area of electric supply, the Company 
was entitled to demand a supply of electricity trom the Corpora- 
tion at the same rates as paid by other consumers for power 
purposes. [f not, the Company would have to consider whether 
it would be cheaper to establish generating plant for the Com- 
panv's own use. ‘The report was unanimously adopted. 

ASCOT DISTRICT GAS & ELECTRICITY. The report for 
the half-year ended December 31st, 1907, shows a profit on the 
gas account of £2,225 8s. 5d.. and a small loss of £14 on the 
electricity account. . After providing for every charge against 
the half-vear’s working and interest on mortgage debenture 
stock, there remains а balance of £2,711 at the credit of profit 
and loss account, out of which the directors recommend the 
payment of a dividend at the rate of 54 per cent. per annum 
on the share capital of the company, that the sum of £183 be 
set aside as a reserve for renewal of plant, and that the balance, 
amounting to £780, be carried forward. The electricity works 
were completed and opened by Sir Walter Palmer, Bart., on 
October 22nd, 1907, and since then consumers have been con- 
nected to the extent of 2,184 equivalent 8 c.p. lamps, and new 
applications are continually being made. 

At the annual general meeting in London on Wednesday 
last week, Mr. J. Manwaring stated that the directors were 
well satisfied with the progress of the electrical portion of their 
undertaking up to date, and although customers had been 
somewhat slow in coming forward at the beginning, there were 
now connected to the mains the equivalent of 2,184 eight c.p. 
lamps, with other orders in hand. The company had been the 
first gas company to exercise electric lighting powers. 

BLACKPOOL-FLEETWOOD TRAMROAD.—The report and 
accounts, given in our issue for February 6th, were adopted at 
the meeting on Thursday. The burden of the chairman’s speech 
was the rating problem. He stated that their undertaking was 
the heaviest rated of all passenger-carrving undertakings in the 
United Kingdom, and everybody seemed to be against the 
company. even the Chancellor of the Exchequer. 1% was not 
the Blackpool rates that were increasing so much as those of 
the smaller councils outside, and the Thornton Council had 
threatened to take the question of the assessment of the com- 
pinv's undertaking to the House of Lords. А satisfactory 
feature of the vears working, the chairman pointed out, was 
that their working expenses were onlv 44 per cent. of the 
gross earnings, a lower figure than that achieved by any other 
tramway company in the country. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY.— 
The annual report for the vear ended December 31st, 1907. states 
that the revenue account shows a credit balance of £31,718. 
which, with the balance of £9,146 brought forward, and 
£409 5s. balance of interest received, makes a total of £41,273. 
After deducting £1.726 11s. 8d. for interim dividend on the 
7 per cent. cumulative preference shares, and £6,779 19s. 10d. 
interim. dividend at the rate of 9 per cent. per annum for the 
half-vear to June 50th on the ordinary. shares, the directors 
recommend that the sum remaining, viz., £52,766 19s. 3d.. be 
dealt with as follows:—'To credit of depreciation account. 
£8.000; to payment of dividend on the preference shares for 
half-vear ended December 31st, £1,716; to payment of dividend 
on the ordinary shares for half-vear ended December 31st, at 
the rate of 11 per cent. per annum, making 10 per cent. for the 
vear, £8,502: to credit of reserve fund account, £4.C00: to 
directors’ additional remuneration. £615: leaving, to be carried 
forward, a balance of 210.156. The death is recorded of Mr. 
William Page. who served the company as a director from its 
earliest. vears. Mr. Stanley Beeton has been appointed to fill 
the vacancy. 

BRUSH ELECTRICAL ENGINEERING. The poll de- 
manded at the meeting of the debenture holders (ELECTRICAL 
ENGINEERING, February 20th, p. 290), was taken on ‘Thursday. 
when it was announced that voting to the amount of £21.571 
had been given in favour of the proposed rearrangement of the 
debenture stock, and £16,256 against. As a clear three-fourths 
majority was necessary to carry the scheme, it was accordingly 
declared lost. A feature of the result is the very small number 
of debenture holders who voted. 

CAMBRIDGE ELECTRIC SUPPLY.--The report and 
accounts for the vear ended December 31st show that during 
the vear there have been connected the equivalent of 2.269 
8.c.p. lamps, making a total to date of 55.648. The number 
of units supplied has been 655.745, an increase of more than 
59.000 units. A water softening plant and a new fuel 
economiser have been installed. An additional transformer sub- 
station has heen built, and the supply mains have been extended 
in several directions. The accounts of the company show a 


total profit. for the vear of £8.292. to which is added £674 


brought forward from 1906. After deducting debenture and 
other interest, £1,529, placing £1,500 to depreciation fund 
account, which will bring up the total placed to the credit of 
that account to £11,500, and writing £250 off suspense account, 
there remains a balance of £5,686. An interim dividend of 
2) per cent., absorbing £2,120, has already been paid, and the 
directors. recommend the payment of a further dividend of 
34 per cent., making 6 per cent. for the year. This will 
absorb £2,968, leaving a balance to carry forward of about 
£598. The report was adopted at the meeting last Tuesday. 


CHARING CROSS, WEST END, & CITY ELECTRICITY 
SUPPLY.—At the ordinary meeting held on Tuesday the report, 
already given in our last issue, was adopted. The Chairman, 
Mr. W. Е, Fladgate, in speaking of the Electric Supply Bills 
now before Parliament, regretted that in the Bill to combine 
all the electric lighting companies they had not been able to 
include the Westminster Co. and four other West End com- 
panies, who had applied to Parliament for a Bill of their own. 
At a special meeting held subsequently the Bill referred to was 
agreed to. Ап article analysing the company's accounts appears 
on page 547. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRI- 
BUTION.— The report to be submitted at the ordinary general 
meeting, to be held on March 10th, states that the profits of 
the year, together with the balance of £1.934 5s. 4d. brought 
forward from 1906, amount to £24.946, from which must be 
deducted interest on loans and debenture stock, £2,356, and 
interim dividend of 23 per cent. on the preference shares paid 
in October last, £6.250, leaving an available balance of £16,541, 
which the directors recommend should be appropriated as 
follows :—In payment of a further dividend of 25 per cent. 
on the preference shares, making a total dividend at the rate 
of 5 per cent. for the year, and of a dividend at the rate oi 
2 per cent. per annum on the amount called up on the ordinary 
shares, £10,958; in transferring to depreciation and reserve 
account, 55.000; in carrying forward to next year, £385. ashe 
total connections to the company’s system at the end of the 
year, including the connections of its associated Parliamentary 
Company, the County of Durham Electric Power Supply Com- 
pany. amount to 20.757 h.p., which, compared with the previous 
vear's figure of 15.200 h.p.. show an increase of 7,557 h.p. Uf 
this increase about 4,С00 h.p. were connected during the last 
months of the year, and have therefore been revenue earning 
only for a short period. The extensions to the general distribu- 
tion system, referred to in the last report as having been 
delaved, became revenue-earning during the summer, and the 
revenue of the company has increased from £34,096 10s. 84. in 
1906 to £49.089 1s. 8d. in 1907, an increase of 44 per cent. 
which is satisfactory. The profits, however, which have re- 
sulted from this additional revenue have been considerably 
less, through the working costs being higher than were antici- 
pated, by reason of the heavy rise in the price of coal. The 
directors report a satisfactory increase in the colliery demand 
for electrical energy. which the company is now able to take 
full advantage of. their power transmission mains being prac- 
tically completed throughout the county. With the increase of 
connections, which stil continue, the directors look forward to 
a material addition to the profits of the current year. Тһе 
expenditure on capital extensions during the year has been 
£194.005. of which £173.955 represents the outlay on the com- 
pany's account, and 220.070 the outlay on behalf of the Parha- 
mentary Company, for which this company receives shares. Of 
this expenditure a large part only becomes productive during 
the current year. The balance of the ordinary share capital 
was paid up early in the year, making the whole of the 
authorised share capital fully paid up. To meet the develop- 
ments of the company, an issue of £250.000 first mortgage 
debenture stock was made by the directors in December, and 
was over-subscribed. Та consideration of the expenses of this 
issue, and in order to provide for depreciation, the directors 
have set aside a sum of £5,000 to depreciation and reserve. 

THE MACKAY COMPANIES.—The annual report states that 
the receipts for the year amounted to $5.830.590, this income 
having been der'ved from investments in other companies 
amounting to $92.075.593. Disbursements were $3.655.216. divi- 
dends to shareholders, and $22,250 expenses. leaving а balance 
to be carried forward of $152,923. A surplus over liabilities 
of $880.470 is shown. Mackay Companies own the whole or 
part of the stock of 102 prosperous cable, telegraph. and 
telephone companies in the United States. Canada. and Europe, 
including the entire capital stock of the Commercial Cable Co., 
and the various companies constituting the land line svstem of 
the Postal Telegraph Co. 

CITY OF BUENOS AYRES TRAMWAYS СО. (1964).-- 
The report for the vear ending December 31st, 1907. states 
that the annuity pavable by the Anglo-Argentine Tramways Co., 
Ltd., has been received. The net revenue for the vear has 
amounted to £65,744; interim dividends have been paid for the 
nine months ending September 50th, 1907, absorbing £46,500. 
leaving a balance of £19.244. The directors recommend that the 
balance be disposed .of as follows: - The payment of а balance 
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dividend of 1з. 5d. per share (making 5s. per share) for the 
year ending December 53186, 1907, absorbing £15,500; £3.60U 
be transferred to general amortisation fund, and the balance of 
£144 75. bd. carried forward. The amortisation fund for the 
debenture capital, with accrued interest to date, amounts to the 
sum of £12,705 4s. 8d. The general amortisation fund for the 
redemption of the share capital now amounts to £17,903, in- 
cluded therein beiag a further sum of £130, the proceeds of sale 
during the year of a small strip of land in Buenos Ayres for 
railway development. The directors regret to have to announce 
the loss. by death, of two of their colleagues auriuz the past year, 
Mr. Wells Hutchinson having died on June 21st, and Mr. Simp- 
son Rostron on November 7th. 

CITY OF CARLISLE ELECTRIC TRAMWAYS.—The report 
for 1907 shows a surplus of £1,784, being a decrease of £117 
as compared with the previous year. and the balance of profit 
and loss account, after providing for debenture stock interest 
and debenture stock trustees’ remuneration, is £632, which the 
directors recommend shall be carried forward. 

CROSSLEY BROS.—The report for the year ended December 
ólst. 1907, stated that the amount at the disposal of the directors 
is £177,677, from which has been deducted a 5 per cent. dividend 
on the preference shares, and a 10 per cent. on the ordinary 
shares to June 30th, amounted to £38,600. leaving £79.077 for 
depreciation. The directors propose a further dividend for the 
half-vear to December lst at the rate of 12 per cent. per 
annum on the ordinary shares, making 11 per cent. for the year, 
carrving forward £54,773. 

FIFE ELECTRIC POWER.—The annual general meeting 
was held last Saturday, in Edinburgh, Mr. Robert Russell, the 
chairman, presiding. The report showed that during the year 
there had been a steady increase of the company’s business, and 
it was stated that the prospects of further business were most 
encouraging. The retiring directors were re-elected. 

O. C. HAWKES.—The report for the year ended December 
dist. 1907, shows that after allowing for bad and doubtful 
debts, and charging cost and replacements and repairs to the 
extent of £504, the net profit amounts to £13,149, including 
the balance brought forward from last account. Deducting 
directors’ fees and balance and income tax, the net sum available 
for distribution is £12,048. An interim dividend of 5 per cent. 
on the preference shares has been paid. The directors now re- 
commend a dividend of 5 per cent. per annum for the Decem- 
ber half year, and on the ordinary shares, making 5 per cent. 
for the vear (the dividend on the 5 per cent. preference shares 
ior the December half year has Rad. been paid), the balance 
to be carried forward is £3.548. 

W. T. HENLEY'S TELEGRAPH WORKS.—The report for 
the vear 1907 shows a net profit of £65.302. After payment 
of directors’ and auditors’ fees, and debenture interest, and 
making allowance for depreciation of buildings, plant, 
machinery, &c., there remains £50,330, making, with £22,320 
brought forward from last vear, a total of £72.650. The 
directors have transterred £10,000 to the reserve account. and 
recommend the payment of a dividend on the ordinary shares 
ot 15 per cent. (less income-tax), of which an interim dividend 
of 5 per cent. was paid on September 2nd last. These pay- 
ments will, together with the preference dividend for the year, 
ue £49,000, leaving a balance of £23,650 to be carried 
forward. 

HOVE ELECTRIC LIGHTING.—The report for the year 
ended December 31st. 1907. shows a net profit of 512.695, com- 
pared with £12.675 in 1906. Тһе gross revenue shows ап in- 
crease of £1,696. but the working expenses have increased by 
£1.676, due to the excess cost of coal and the additional outlay 
found necessary on repairs and maintenance. After payment 
of the final dividend for 1906, and setting aside an amount 
for renewals and depreciation account, there was a balance 
brought forward to the present vear of £526, which, when 
added to the net profits from the present year, £12,695, makes 
an available balance of £13.219. After deducting debenture 
interest. the interim dividend at the rate of 8 per cent., paid 
in October last, and income tax, there remains a surplus of 
£9.055. The directors propose to place 24,000 to the re- 
newals and depreciation account; to pay the accrued dividend 
and interest on the preference shares up to December 515; to 
declare a final dividend, payable on April 15th next, at the 
rate of 9 per cent. per annum, making 8j per cent. for the 
year: and to carry the balance, £780 10s., forward. The ex- 
penditure on capital account during the vear has amounted to 
£2.895. With a view of replacing the capital expenditure 
taken from reserve fund, and investing this to provide for the 
future. 5.000 £5 preference shares were offered to the share- 
holders in November last. and 2.559 shares were applied for and 
aliotted. The investments on account of the reserve fund now 
amount to £11,481. The meeting will be held on March 12th. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHT- 
ING.—At the ordinary general meeting, held last Friday, the 
chairman, Col. R. E. В. Crompton, dealt at some length with 
the effect of the introduction of metallic filament lamps of much 
higher efficiency than the carbon filament lamp. For some time 
to come this might have an adverse effect on the consumption 
of electricity, but he said advisedly ''for some time’’ because 
he felt that the saving would enhance the use of electricity 
as an illuminant, and the chances were that users would be 
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more wasteful in the future than they had been in the past. 
Electric light was becoming more and more of a necessity and 
less of a luxury, and the companies should reap the advantage. 
He complained of the growth of rates and taxes, and said that 
if the sum which this company had te pay of £6,5C0 per 
annum could only be reduced by one-third, the directors would. 
be able to pay a bonus of 2 per cent. upon the ordinary divi- 
dend. ‘They had suffered in common with other electric light- 
ing companies in regard to the increased cost of coal. An all 
the dittcult circumstances of the past year he felt that the- 
results presented would be regarded as satisfactory, for they 
were able to maintain the amount of dividend which they had 
paid to the ordinary shareholders for some years past, viz., at 
the rate of 10 per cent. per annum. He then dealt with the ques- 
tion of the bulk supply of electricity and the Bill which was 
jointly promoted by this and other West End electric lighting 
companies in the present session of Parliament, and which would 
be of benefit to all concerned. The report was adopted, and at. 
a special meeting afterwards held the Bill was unanimously 
confirmed. : 

LANCASHIRE UNITED TRAMWAYS.—At the annual meet- 
ing, Mr. J. M. Henderson, who presided, said the profit for the: 
year amounted to £12,789. and after payment of the deben- 
ture stock interest there was a balance of £289. This amount,. 
with the credit balance brought forward from last year, had. 
been written off the loss on the sale of motor-omnibuses. The 
receipts from the various tramways (other than St. Helens) 
comprised in the company's system, were £69,549, and the 
кои expenses 556.499. The receipts per mile were higher- 
than had been attained in any previous year. The working of 
the new St. Helens and District Tramways Co. had resulted. 
in a profit, but it was not possible to distribute any of it in. 
dividend, owing to the adverse balance of previous years. ‘The 
report was adopted, and Messrs. Joseph Beecham and Robert 
Watson were re-elected directors. 

LONDON ELECTRIC SUPPLY.—The annual meeting was 
held in London on Thursday. Explaining the cause for the- 
dividend of 2} per cent. instead of the 4j per cent. declared 
last year, Mr. R. Benson, who presided, said that in addition 
to the increased price of coal, the revenue under the contract 
with the London County Council was very much less than had 
been anticipated. At the same time they hoped to counter- 
balance this by the supply to the London, Brighton and South 
Coast Railway, which would commence this year. The outlook 
for 1908 was much brighter, for they already had an increase. 
in the receipts up to date. The total пег of units sold 
since the beginning of the year amounted to 2,441,000, an 
increase of 20 per cent. over the same period of last year, and 
this, it should be remembered, was before the Brighton railway 
contract came into force. Тһе gradual decline in the revenue 
which began in 1906, and which continued in 1907, seemed 
now to have ended, and, generally speaking, it must be 
admitted that the result has been less severe than might have 
been anticipated. During the present year it will be necessary 
to spend on capital account about £40,000, in order to com- 
plete works already sanctioned, but they had unused capital 
powers ot £150,000 debentures, £100,000 preference shares, and 
£267,000 ordinary shares. With the Money Market in much 
easier condition, there should not be any difficulty in raising 
the necessary monev. Dealing with the power supply problem 
in London, the Chairman stated he was convinced that the 
true solution lay in the combination and co-ordination, under 
some public control, limiting, for instance, the companies’ 
dividends, similar to those of the gas companies, and giving 
in return some security against waste of capital or loss. It 
was partly with this object that the company had joined with 
others in depositing a Bill in Parliament this Session. The 
report and accounts, given in our issue for February 20th, were 
adopted, and at a subsequent special meeting the Bill men- 
tioned above was approved. 

MATHER & PLATT.—At the annual general meeting on 
Thursday, the report and accounts, given in our last issue, 
were adopted. Sir William Mather, who presided, said that 
their profits were the largest recorded in the history of the 
company, and it was satisfactory to be able to state that their 
foreign trade had expanded very considerably. The extra 
capital required to meet the increasing business had been pro- 
vided out of a reserve, which was ample testimony to the 
wisdom of placing large sums to this fund, which now stood at 
£340,000. The directors recommended the appropriation of 
£5,000 to the employees’ benefit fund, and also £1,000 to the 
Salford Royal Hospital, a principle which Sir William Mather 
said he heartily approved of. 

METROPOLITAN ELECTRIC SUPPLY.—The report for the 
year ended December Slst, 1907, states that the capital ex- 
penditure, which at the end of 1906 amounted to £1,802.383, 
has now reached a total of £1,840,876, being an increase during 
the year of £38,493. The gross revenue for the year amounted 
to £178,684, as compared with £175,636 in 1906, being an in- 
crease of £3.048. As the revenue for 1906 included £5,178 for 
the remainder of the Marylebone business transferred on March 
518 in that vear, the total increase of revenue in the Company's 
areas during the year 1907 was £8.226. The working expenses, 
which in 1906 were £82,938, amounted in 1907 to £85.333. being 
an increase of £595. The Bill which was promoted last Session 
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by the London County Council for a bulk supply їп and around 
London was jointly opposed by all the London supply companies, 
and was thrown out by a Select Committee of the House of 
Commons. The Bill deposited jointly by these companies was 
withdrawn. In the present Session of Parliament a БШ for 
bulk supply and other purposes has been deposited by certain 
persons seeking to be incorporated as the London and District 
Electricity Supply Company, against which this company has 
роле. The Company has also joined with certain other 
of the London Supply Companies in promoting a Dill for estab- 
lishing a Statutory Joint Committee to deal with the supply of 
electricity in London and surrounding districts. This Bill, 
which contains provisions for the guarantee by the promoting 
companies of the interest on the capital of the Joint Committee 
to be authorised under the Bill, will be submitted for the ap- 
proval of the shareholders at an extraordinary general meeting 
to be held immediately after the general meeting. The balance 
at the credit of the revenue account, before providing for de- 
preciaticn, is £95,350. The directors have set aside £20,000 as 
an addition to the Depreciation and Reserve Fund, carrying to 
the credit of the net revenue account the sum of £75,350. This 
sum, with the balance brought forward from last account and 
other receipts, makes a total of £88,767. After deducting 
interest on debenture stocks and loans, dividend on preterence 
shares and other charges, there remains a balance of £44.879. 
To this the Directors have added £21,000 from the undistri- 
buted balance of the Marylebone purchase money which was set 
aside towards the maintenance of dividends during the develop- 
ment of other business to replace the loss of Marylebone. This 
increases the balance at the credit of the net revenue account 
to £65,879. Ап interim dividend of three shillings per share 
(being at the rate of 6 per cent. per annum) on the ordinary 
share capital, amounting to £30,000, was paid on August 6th, 
and the directors recommend that a further dividend of three 
shillings and sixpence per share on such shares be now paid, 
making a total distribution for the year of six shillings and 
sixpence per share, or 64 per cent. This will absorb a further 
sum of £35,000, and leave a balance of £879 to be carried 
forward to the next account. During the year new connections 
representing the equivalent of 49,758 8-candle-power lamps were 
added to the company's system, making a total connection at 
the end of the vear of 755,116 lamps. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING.—At 
the annual meeting on Wednesday last week, the report and 
accounts, given in our last issue, were adopted. Reference was 
made to the death of the late chairman of the company, Sir 
J. D. Milburn, Bart., and to the fact that the profits had not 
come up to anticipation, owing to the abnormal price of coal 
and the slackness of work in certain trades on the Tyne. 

NORTHALLERTON ELECTRIC LIGHT & POWER.—At 
the annual meeting at Northallerton on Wednesday last week, 
the report and accounts, given in our last issue, were adopted. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER. 
—At the ordinary general meeting on Thursday, Mr. Henry 
St. John Winkworth (chairman of the company) presiding, the 
report and accounts given in our issue of February 20th were 
adopted. The Chairman stated that the lamp connections at 
the end of the year amounted to the equivalent of 160,580 
8 c.p. lanips, an increase of 15,668. The consumers connected 
numbered 5.383, and the net revenue increased from £24.118 
lis. 6d. to £27,067 19s. 2d., an increase of about 12 per cent. 
for the year. The units sold increased from 2,581,788 in 1906 
to 2,946,607 in 1907, an increase of over 20 per cent. Seeing 
that the units sold increased. more than 20 per cent. and that 
the net revenue only increased about 12 per cent., the consumers 
had benefited during the year to a substantial extent by the 
reduction of the price, whereas the average price for the year 
1904 was 4'O4d. per unit; it was now 5'25d. Оп the output for 
1907 of 2,946,60/ units, this represented а concession to con- 
sumers of about £10,000 as compared with the average price 
of 1904. Some inquiries had been made by shareholders as to 
the effect upon the business of metallic filament lamps. Although 
the extension of their use might lead to a temporary loss of 
revenne from existing consumers, the directors feel that what- 
.ever benefits the consumer must ultimately benefit the com- 
pany. The capital expenditure during the year amounted to 
£42.281 15s. 8d., and deducting £5.500 placed to the credit of 
the depreciation account, the net addition to the capital account 
is £56,781 15s. 8d., which included about £20.000 in respect of 
the new power house. 'The increased earnings for the year 
amounted to £2.949 1s. 6d., a little over 8 per cent. on the 
capital expenditure for the year. The chairman concluded by 
saving that the directors have joined other London electric 
companies in promoting а Bill in the present session of Parlia- 
ment for the establishment of a joint committee, and to make 
agreements for mutual assistance, and for the supply of energy 
in bulk to, and the taking of energy from, one another. 

Mr. Henry W. Bowden, managing director, in seconding the 
motion for the adoption of the accounts, gave а few details of 
the position and prospects of the company, and an estimate 
of capital requirements during the next few vears. The output 
for the year under review was 565,000 units more than the 
previous year, an increase of nearly 24 per cent.. notwith- 
standing the unfavourable returns in the early part of the 
vear. The cost figures, compared with 1906, are as follows :— 
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Coal, 0'538d. compared with 0°542d.; works costs, 0°827d. com- 
pared with 0'85/d ; total costs, 132d. compared with 1°42d.; 
average price obtained, 325d. compared with 3°58d.; efficiemy 
of distriontion, (21 per cent. compared with 778 per cent. 
The latter decrease is partly due to transformer boosting and 
evtra loss on feeders, sume of which are fully loaded, more 
particularly between Lewisham and Catford, so that steps had 
to be taken to lav down ducts and cables, which could be 
worked ai the existing pressure, but would eventually be 
utilised for an extra hign pressure (10,000 volts) supply. when 
the work was finished he hoped that it would be the end oí 
those heavy capital outlays which had had to be incurred trom 
time to time. He felt somewhat strongly that the expenditure 
should be curtailed to the utmost, without absolutely closing 
the capital account. The cost of the extra high pressure sup- 
ply is approximately £10,000, and he did not think for the next 
tew years the annual expenditure for the ordinary growth of 
the business should exceed this figure. In regard to generating 
plant and costs, he thought it would be admitted that the 
company had progressed with the times when he stated that 
from the resulis already obtained during four months’ working 
а saving had been effected in fuel alone of 2760, or at the rate 
of £2,000 per annum. Considerable difticulty had been, and 
was stil experienced in using Thames River water for con- 
densing purposes owing to the collection of large quantities of 
vegetable matter, mud and other retuse, necessitating the use of 
special revolving screens or strainers and various other devices 
for either preventing the entrance of river refuse to or 
discharging it from the condensers. These ditliculties had so 
far been successtully overcome at the new power house. The 
system adopted consists of sinking two iron chambers. which 
are connected to the river pipes in such a manner that the 
reversal of the water takes place daily, and this automatically 
washes out. the chambers and keeps the condensers free from 
rubbish and permits of the full use of the syphon action at all 
conditions of the tide, thereby reducing the pumping power to 
а minimum. Тһе ethciency could be observed by noting the 
vacuum on the turbines, which is invariably 95 to 96 per cent. ot 
the possible or actual barometric pressure. The coal bill had 
recently been reduced to well under 034. per unit (for a com- 
paratively poor load factor), compared to O'dd. per unit pie- 
viously. The maximum demand was 2.550 kw., and they had 
connected or in hand orders which would bring this figure very 
nearly up to 3,C00 kw. for the ensuing year, without reckoning 
on any orders which may be obtained for bulk supply. 

The report and accounts were adopted after one or two 
complaints as to the smallness of the dividend upon the ordinary 
Shares. 

At a special meeting held subsequently the Bill in Parliament 
already referred to was approved. 

TELEGRAPH CONSTRUCTION & MAINTENANCE.—-The 
report for the vear 1907 shows a net profit of £83,571, atter 
charging the interest on the debentures. To this sum is added 
£104.508 brought forward from last year. From the total 
amount is deducted the interim dividend of 5 per cent.. pad 


. in July. 1907, amounting to £22,410, which leaves £165,470 to 


be dealt with. The directors propose to distribute a dividend 
of £1 4s. per share, together with a bonus of 6s. per share, 
being at the rate of 12, per cent.. and making. with the 
amount already paid, a total dividend for the vear of £2 2s. 
vez share, or 174 ver cent., free of income tax, leaving £179.445 
to be carried forward to the next account. 'The report was 
adopted at the meeting held on Tuesday. 

TORONTO ELECTRIC LIGHT & POWER.— Th» report for 
1907 shows gross receipts of  $1.059./716. compared with 
$899.578 for 1906. whilst expenditure amounted to $651.925. 
compared with 5562.847. After meeting all charges. the net 
revenue amounted to 3387.791, and a dividend of 8 per cent. 
has been declared. The sum of $150,000 has been transferred 
to reserve account, which now amounts to $500.000. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION.— 
At the annual meeting last week, Mr. E. Boulnois pre- 
siding, the report and accounts, given in our issue for 
February 20th, were adopted. The Chairman stated that a 
contract was being entered into for the erection of their new 
station upon a site given by the London County Council to 
replace the Millbank Street Station, and arbitration ргосее4іп 5 
were about to be commenced as to the amount which was to le 
paid. Опе of the reasons that a smaller dividend was paid 
this year, although the receipts were higher. was that the 
£15,000 carried forward in 1905 to equalise the dividend 
through the large increase in the assessment of the company s 
undertaking by the Westminster City Council has been 


exhausted. There was also a very large increase in the price 
of coal. 
WIRRAL  RAILWAY.—At the half-yearly meeting at 


Chester on Wednesday last week, Mr. T. Н. Jackson, who 
presided, stated that the sum of £225.000 has been calculated 
as the cost of converting their lines to electric traction. The 
company has been carefully watching the result of electric trac- 
tion upon other railways, but he did not think апуопе coull 
say that the results had been satisfactory, especially from the 
investor's point of view, and therefore before they attempted 
to raise the sum in question a system involving less capital 
expenditure and lower working expenses must be devised. 
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SUMMARY 


THe inquiry before Mr. JAMES SWINBURNE, F.R.S., 
concerning the proposed Ноте Оћсе Regulations for 
the applications of electricity in factories, was con- 
tinued on Wednesday, Thursday, and Friday last week. 
Mr. G. 5. Ram, Electrical Inspector to the Home Оћсе, 
went through the whole set of proposed regulations and 
explained his reasons for advocating them. He was 
severely eross-examined with regard to the dimensions 
he gave for switchboard platforms and passage-ways. 
Не admitted that a certain form of construction 
used by the Newcastle Electric Supply Co. was, if 
anything, safer than that provided in his regulations, 
although it was not in accordance with the regulation. 
Не also expressed the opinion that practically none of 
the switchboards of the London electric lighting com- 
panies complied with the regulation, and that the same 
was the case with a number of municipal stations in 
the Kingdom. Mr. W. Н. PATCHELL and Mr. J. Е. С. 
SNELL, who had been retained on behalf of the Home 
Office, expressed themselves in favour of this regula- 
tion. Mr. C. P. Sparks’ principal objection to it was 
that it would necessitate expensive alterations in low- 
pressure switchboards. Under the Coal Mines Regula- 
tions, existing precautions may be continued until an 
inspector directs otherwise, and then there is right of 
appeal. Mr. Sparks thought that a similar rule should 
apply in the present case. Much discussion was 
directed throughout to the question whether existing 
work could be exempted from the proposed Regulations, 
and the process by which exemptions could be obtained 
or accorded. Mr. C. Н. Merz, who represented New- 
castle and Durham companies supplying nearly 150,000 
h.p. of motors, and owning 96 sub-stations with a 
capacity of 100,000 kw., said that they were erecting 
ЗО to 40 new sub-stations a year, and would be severely 
hampered by this regulation. Some of its provisions 
were unnecessary, and, on the other hand, important 
provisions for safety were omitted. Mr. W. W. Lackir 
said that to comply with the regulation he would have 
to abandon two sub-stations in Glasgow containing 
0,000 kw. of plant at an expenditure of £120,000. Mr. 
A. А. CAMPBELL SWINTON opposed the regulation on 
behalf of 49 stations, including those of the Edmund- 
sons' group: he had no objection to the rules for new 
work. Mr. Н. Tausot, President of the Incorporated 
Municipal Association, supported previous objectors in 
desiring deletion of the dimensions in the rule apply- 
ing to switehboards, and in desiring the exemption cf 
all existing work. He argued that the passage-ways 
about a switchboard should be as narrow as possible 
to prevent their being used unnecessarily. Rule 12, 
stipulating that starting switches with no-voltage re- 
leases should be employed both for alternating-current 
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and direct-current motors, was then gone into, the 
natural objection being that they were quite unneces- 
sary for a.-c. motors. Mr. Ram admitted that he had 
never seen a no-voltage release for an a.-c. starting 
switch, although they were obtainable. His sugges- 
tion that a no-voltape release for a whole works or 
group of motors might suthce, was characterised by the 
objectors as more dangerous than omitting the device 
altogether. The discussion on this regulation brought 
out points and examples of great interest to electric 
power-users, and was of a thoroughly technieal char- 
aeter. Mr. Patchell said he used no-voltage releases 
suecessfully with large 440-volt and 2,000-volt a.-c. 
motors, but admitted that for small motors the appara- 
tus would cost as much as the motor itself. Mr. Merz 
said he had 3,000 to 4,000 h.p. of a.-c. motors connected 
to his mains, none of which was fitted with no-voltage 
release. Mr. Merz characterised the Regulations as 
'" stupid ’’ and ‘‘ dishonest,” which raised a vigorous 
protest from counsel for the Home Office. The inquiry 
was adjourned until Monday next. (Page 381.) 

THe high-tension transmission line and the trans- 
former sub-stations of the Kngelberg-Lucerne Power 
Supply Company are described. The power station 
was described in a previous issue. Along the edge of 
the lake of Lucerne the steel lattice poles are sup- 
ported on brackets extending out from the shore over 
the surface of the lake, this unusual method of con- 
struction having been necessary in order to keep the 
high-tension wires away from the telegraph and tele- 
phone wires previously strung along the edge of the 
lake. "Three sub-stations, for the double purpose of 
providing a local supply and of dividing up the line 
into sections, are situated between Obermatt and 
Lucerne. The chief sub-station is for the light and 
power supply of Lucerne, and another has been estab- 
lished at Kriens. (Page 389.) 

AN apparatus for the electrical sterilisation of water 
has been put on the market in this country, in which 
a brush discharge is produced between plates of glass 
covered with tinfoil, by means of a small transformer. 
Air is drawn through between the plates and then 
thoroughly mixed with the water. (Page 392.) 

ILLUSTRATIONS are given of the 11,000-vclt overhead 
construction used by the Clyde Valley Electrical Power 
Co. (Page 303.) 

A Parer by Mr. W. В. Parsons, read before the In- 
stitution of Civil Engineers last week. described the 
construction of the New York Rapid Transit subway. 
The greater part of this is cf the shallow tunnel type 
for four tracks. (Page 394.) 

Tne first of the tunnels of the Hudson and Man- 
hattan Railroad Co. under the Hudson River has been 
opened for traffic. Twin cast-iron tube construction 18 
used, and the ecnductor takes the form of a single 
third rail outside the track. (Page 895.) 

Ix the report of the Chief Officer of the Т.С.С. Fire 
Brigade, it is stated that the number of fires caused 
bv defective electric circuits has fallen. from 100 in 
1906 to 88 in 1907. The total number of London fires 
attributed to electrical causes is given as 95, none of 
which were fatal, as against 348 due to gas and 329 
due to oil and spirit lamps (Page 896.) 

A SUB-COMMITTEE of the Engineering Standards Com- 
mittee, with Mr. C. IT. WonbiNGHAM as chairman, 15 
engaged on the question of the standardisation of fuses. 
Among others who have been asked to carry out certain 
investigations for them is Prof. ALFRED SCHWARTZ, of 
the Manchester. School of Technology, who, with Mr. 
W. H. N. James, presented a Paper describing some of 
his results to the Institution of Engineers. These 
ineluded determinatiens of the best length fer fuses. and 
oseillegraphie records of the current and the rise of 
pressure at the moment of the circuit’ being broken. 
At the discussion in London, Mr. LEONARD ANDREWS 
and Mr. Монркү referred. to the magnetic blow-out 


effect of the wires leading to the fuses if they were 
arranged with this end in view; Mr. W. Н. PATCHELL 
gave his experience of network fuses, and also referred 
to the dithculty of obtaining blocks that would carry 
different sized fuses; Mr. Н. M. Sayers advocated 
copper network fuses, replaced every August and 
December; and Mr. C. Н. WonbINGHAM, chairman of 
the Fuse Standardisation Sub-Committee of the En- 
gineering Standards Committee, deplored the diti- 
culties of standardisation. Written communications 
were also received from Dr. Garrard (who spoke at 
Manchester), Mr. E. B. Ѕснаттхек, and Mr. J. Н. M. 
WAKEFIELD, At Manchester, Mr. W. Cramp cast dis- 
credit on the old Preece fuse formula; Mr. C. Е. SwirH 
said that the inductive drop was always more important 
than the ohmic drop in the ease of blowing fuses: and 
Mr. 5. J. Watson expressed preference for aluminium 
fuses in section pillars, and objected to semi-enclosed 
fuses on switchboards. Dr. Garrarp’s remarks dealt 
mainly with the question of time-element, about whic 
he has submitted a Paper to the Institution of Elec- 
trical Engineers. (Page 397.) 

IN a Paper read recently before the Institution of 
Engineers and Shipbuilders in Scotland, Mr. Н. A. 
Mavon dealt with the advantages which could be ob- 
tained in large steam turbine-driven ships by inereasiug 
the speed of the turbines and decreasing the speed of 
the propellers, and described a form of variable-speed 
electrieal transmission by which this could be accom- 
plished. Induction motors are used in this system. 
which are started by allowing the '' stator ’’ to revoive 
and gradually arresting it by a mechanical brake. 
(Page 407.) 

Tue following books are reviewed in this issue :— 
“ Thomas Alva Edison: Sixty Years of an Inventor s 
Life," by Е. A Jones; ‘* Universal Electrical Direc- 
богу” (J. A. Berly’s), 1908; *' Loeal Government 


Board Annual and Official Directory for 1908." 
(Page 400.) 
Ir is pointed out under '' Electrochemistry ап 


„э 


Flectrometallurgy °” that the electrolytic refining of 
gold and silver is now carried out on а large seale in 
the United States and Germany. In the latter country 
the refining of silver was commenced so far back as 
1881. In America the principal product to be refined 
is the gold and silver obtained as slimes in the copper 
refining baths, and the electrolvtical method is fast oust- 
ing the chemical and metallurgical processes which 
have before been used. It is stated that an electrolytic 
plant for the refining of bullion is to be installed in 
London. The United States Mint at Philadelphia em- 
ploy an eleetrolvtie preeess. (Page 409.) 

Uxper “ Eleetrical Science," in the British and 
American Section, is a report of the first of Prot. 
J. J. Tuomson’s course cf six lectures at the Royal 
Institution on electric discharges through gases, ir 
which he dealt with the conductivity of air at ordinary 
pressure. In Papers abstracted in the Continental Sec- 
tion, Ria announces the discovery of a new type of 
radiation which he calls '* magnetic rays 7’; NORDMANN 
proves that red light travels through space faster than 
blue light: and Н. Anranam makes a detailed study of 
the Ferrié clectrolvtic detector. (Page 410.) 

Амоха the patent specifications published last 
Thursday is one by J. S. Peck, describing a combined 
frequeney changing and flywheel load-equalising plant 
for use with slow-speed induction motors on inter- 
mittent loads. A further development in the methed 
of fusing metallic filaments to supporting or leading-in 
wires is patented by the Britisn TuowsoN-HovsToN 
Co. Other specifications of interest are those desenb- 
ing respectively the PcunGa multiple-cireuit multiple 
winding for high-speed direct-current machines. and 
the magnetice wedges patented by the Bririsn Тном- 
sox-Hotcston Co. for retaining the conductors in the 
slots of induction motors. The patent by PRESTON & 
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GiLL for the slipping-belt train-lighting system expires 
this week. (Page 411.) 

APPLICATIONS have been received by the Brighton 
Corporation, both from the Brighton Omnibus Com- 
pany and on behalf of a London company, for permis- 
sion to run electric omnibuses; the Watch Committee 
recommended that permission be given to the London 
company, but this was defeated at the meeting of the 
Corporation on Thursday. А tariff has been drawn up 
by the Dover Corporation in connection with the supply 
of electrical energy for the Admiralty Harbour. А 
report by the Highways Committee of the London 
County Council recommends the purchase of the High- 
vate Hill cable tramways. The Board of Trade has 
sanctioned a 6,000-volt transmission system in connec- 
tion with the Stepney Borough Council’s new generat- 
ing station at Blythe’s Wharf. The surface-contact sys- 
tem is proposed for the tramways at York. (Page 413.) 

300 kw. and 400 kw. turbo-alternators are required 
by the Aston Manor Corporation; two 2,000 kw. turbo- 
alternators, with exciter and alternators, are required 
at Bristol; a surface condenser and cooling tower is 
required at Dewsbury; Lancashire boiler, generating 
set, switchboard, &c., are required as extensions to the 
Heywood Electricity Works. A long report has been 
presented to the Poplar Borough Council with regard 
to extensions involving an expenditure of £27,200. The 
Manchester Corporation require a 6,000 kw. turbo-alter- 
nator. and the Glasgow Corporaticn a 1.000 kw. turbo- 
alternator. in addition to motor generators, rotary con- 
vertors, and extra high-tension and direct-current sub- 
station switchgear. (Page 415.) 

THe contract for three-phase to direct-current con- 
verters in connection with the Avonmouth extension 
scheme of the Bristol Electricity Department, has been 
awarded to Messrs. Bruce Peebles & Co. at £3,647. 
The tender of the Lahmever Electrical Co., at £4,591, 
for the new generating plant at Hull, has been ac- 
cepted. (Page 417.) 

THE Newcastle Electric Supply Co.'s accounts show 
а profit for the vear of £87,379, and after meeting in- 
terest and debenture loans. &e.. dividends upcn the 
preference and ordinary. shares of 5 per cent. and 8 per 
cent. respectively, and transferring £5,000 to deprecia- 
tion, there is a balance of £2.025 carried forward. At 
the meeting on Tuesday it was stated that £1,000,000 
additional capital was being issued through Lloyds’ 
Dank. A new power-house is to be built at Dunsten- 
on-Tyne. with an initial capacity of 30.000 h.p At the 
meeting of the Metropolitan Electric Supply. Co. on 
Tuesday. Mr. W. Harrison Cripps referred to the effect 
of metallic filament lamps upon the revenue, and men- 
tioned an appeal against their assessment, which had 
resulted in a reduction of £10,000. (Page 418.) 

IN the House of Commons on Thursday, the London 
electrie power Bills were referred to а Jcint Committee 
of both Houses of Parliament. Mr. Hanorp Cox pro- 
poses on second reading to move the rejection of the 
Telegraph Censtruction Bill, for the reason that the 
House of Commons should be placed in possession of 
fuller information as to the financial result of the tele- 
graph and telephone systems. (Page 419.) 

JUDGMENT in the Brighton sub-station nuisance case 
has heen given in favour of the Corporation. (Page 
119.) 


Wr think that Mr. G. S. Кам, the Electrical Inspector 
to the Home Office, will be the first to admit, as a 
result of the first steps of the inquiry into his proposed 
regulations, that the experts who are responsible for 
the design of generating stations in this country. and 
the application of electrie power in workshops. are 
even more fully aequainted than himself with the 
dangers that exist. and the safeguards that are neces- 
sary to guard against them. Our report of the proceed- 


ings on Wedyesday, Thursday, and Friday last week 
occupies no less than seventeen columns, and is full of 
technical matter that will be read with interest by all 
users of electric motors, and from which more infcr- 
mation can possibly be derived concerning the best prae- 
tice in this direction than from the draft regulations 
themselves. It will be seen that it is the representa- 
tives of the “ authorised undertakers ' whose veices 
were heard most frequently, and to whose objections 
most attention has been directed; and that the indi- 
vidual power-user is apparently relying on the Corn- 
missicner’s assurance at the commencement of the pro- 
ceedings that his objections will receive consideration, 
even if he does not cross-examine the Home Office wit- 
nesses on the various points, and put in his own wit- 
nesses in support cf his case. Although we do not 
desire that the inquiry should be unduly prolonged, we 
eannot but think that the owners of independent electric 
power plants, and those also who are only contemplat- 
ing the adopticn of electric driving, would find it to 
their advantage to press their claims into greater pro- 
minence The authorised undertaker has three lines of 
defence. In the fist place, he claims that no new 
regulations are necessary at all. Secondly, he main- 
tains that if an interfering Home Office insists on im- 
posing regulations, undertukers who are already obliged 
to observe the Board of Trade Regulations under the 
Electric Lighting Acts, should be exempt. If he is 
beaten back to this point he is separated from his ally, 
the independent power-user, although he himself may 
be entrenched in a stronger position. Lastly, he is able 
to take up his third line of defence, that should be abso- 
lutely unassailable, that existing work, whether it com- 
ply with the regulations or not, should not be disturbed 
unless the Home Oflice ean show that it is absolutely 
dangerous, and under this plea the independent plant 
and the power-user will also receive some protection, 
although he may be harder hit than the larger elec- 
tricity works when it is necessary to extend his installa- 
tion. The Home Office representatives still say that 
they would not even be content to allcw this very 
limited and reasonable exemption, and they argue that 
electricity works, sub-stations, and all works coming 
under the Factory Act, must alter their installations to 
confcrm with the new regulations, unless they can con- 
vince the local inspector (who probably will know 
nothing about electricity other than what he has read 
in Mr. Ram’s regulations), that the existing safeguards 
are as good as, or better than, those in the regulations. 
On his inability to convince this gentleman, he is to be 
'" entitled to make a statenient in writing for submis- 
sion to the Electrical Inspector," or, as Lord Rebert 
Cecil sarcastically put it, his attention is called to the 
existence of the penny post. If the Eleetrieal Inspector 
is likewise unconvinced, the electric power user or the 
owner of a generating station or sub-station, as the case 
may be, may be charged with committing a criminal 
offence if he neglects to alter his installation or works, 
even if no aecident has happened and no actual danger 
has been proved. We need only take one example to 
show the absurdity of this. Mr. Ram has admitted 
that he has never seen an alternating current no-voltage 
release; in accordance with his regulations it is to be 
a criminal offence to use an alternating-current motor 
without this device; vet thousands have been safely in 
use without it for many years; it was also ad- 
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mitted by one of the Home Office witüesses that in 
the case of small motors, the cost of fitting the device 
would be as great as the motor itself. Yet this regula- 
tion with regard to the employment of a device still 
more or less in the experimental stage of construction 
is to be enforced, unless in every single instance a case 
for exemption can be made out. 

„з айе 


From statements made in the discussion on a Paper 
dealing with ‘* Fuse Phenomena,” at the Institution 
of Electrical Engineers last week, we now know that 
the Engineering Standards Committee has taken in 
hand the standardisation of fuses. It may reasonably 
be asked by whom this standardisation has been re- 
quisitioned, and what good purpose it will serve when 
—if ever—the work is completed. Prof. SCHWARTZ, 
we were informed, is one of a number of gentlemen 
eutrusted with experimental work for the Sub-Com- 
mittee, and, if the other investigators are carrying out 
equally laborious tests and preparing equally 
voluminous reports, the final issue of standards 
by the Committee may be long deferred. This 
must be some satisfaction to those, like our- 
selves, who regard a general standardisation of fuses 
as entirely unnecessary. Prof. Schwartz's investiga- 
tions have been directed to low-tension fuses below 
50 amperes, and should, therefore, cover the ordinary 
house distribution-board fuse, for which at first sight 
standardisation would be advantageous. The present 
patterns of carrier-type fuses have very few disadvan- 
tages, and probably the only one is that there are 
differences in the carriers and clips supplied by different 
makers, so that the replacement of broken carriers may 
sometimes oecasion delay. Standardisation of these 
might therefore be desirable, but apparently the work 
is being developed in quite a different direction, namely, 
the standardisation of a cartridge type of fuse. The 
extra cost of fuse replacements, which the employment 
of this pattern occasions in ordinary house-wiring work, 
is a strong argument against this, especially as, to judge 
by the tenour of Prof. Schwartz's remarks in intro- 
ducing his Paper, the German fad of non-interchange- 
able fuses of different sizes which has been copied by 
some American makers is likely to be regarded as desir- 
able practice. In ordinary house-wiring, the current 
for each way of the local distributing boards is 3 am- 
peres on 200 to 250-volt circuits, and 5 amperes on 100 
or 110-volt circuits. The Institution of Electrical En- 
gineers' wiring rules as revised last year specify fuses 
to blow at 200 per cent. overload on these circuits; the 
previous Institution rules, to which & large number of 
buildings have been and are still being wired, prescribe 
100 per cent overload; the Phoenix rules call for 
fuses blowing at 50 per cent. overload. боше local 
wiring rules issued by electricity undertakers have 
Specified only 25 per cent., but this must not be 
seriously considered. We have thus no less than six 
sizes of fuse wires—to blow at 9, 6, 13 amperes at 200 
volts, and at 15, 10, and 71 amperes at 100 volts. Of 
course, it will not be seriously suggested that non- 
interchangeable cartridge fuses with fuse-clips at dif- 
ferent gauges or of different sizes are to be employed 
for all these six sizes, but this is sufficient to indicate 
the difficulties that will have to be encountered if the 
Gorman method be followed, and the large and un- 
necessary cost that would be incurred in fuse-board 


alterations in the event of a change of voltage. If the 
fuses for house distribution-boards are to be absolutely 
standardised at, say, 6 amperes for 200-volt cireuits 
and 10 amperes for 100-volt circuits, there may be 
something to sav in favour cf cartridge fuses of a 
standard size for this purpose, if they can be obtained 
of good and lasting quality at a cheap price, but more 
information is necessary with regard to these before we 
can consent to an official serapping of the ordinary 
carrier fuse, which is still doing good service. If Prof. 
Schwartz had devoted the same energy which he has 
applied in the oscillographie study of fuses to а test as 
to the correctness of the rating of the various makes 
of cartridge fuse on the market, and the rapidity of 
ageing of these when run at 50 per cent. of their fusing 
current, he would have done still more useful and prac- 
tical work. The cartridge fuse is still something in the 
nature of a surprise packet. When we come to the 
question of larger circuits, the non-interchangeable fuse 
and fuse-holder present more serious disadvantages. The 
main switchboards of public buildings would present a 
remarkable appearance if fitted with rows of cartridge 
fuses all of ditferent outside diniensions, aud the nuniber 
of spare cartridges to be stocked would be an extra 
item of expenditure which would have to be considered. 
The use of these, moreover, would make it necessary 
to alter the fuse-clips on the board as extensions to 
the load on any circuit were made. А similar argu- 
ment applies in the ease of sub-stations and sinall 
generating stations in which magnetic cut-outs are not 
employed. We acknowledge that Prof. Schwartz has 
done work that intrinsically is valuable and interesting, 
but if we are to regard his Paper as a prelude to an 
academic and dogmatic standardisation of fuses which 
would add an additional burden to the long-suffering 
electrical contractor, we cannot bid it welcome. 


ARRANGEMENTS FOR THE WEEK 


THURSDAY, MARCH 12тн. 


Institution of Electrical Engineers. 
8 p.m Ordinary General Meeting at 25 Great George 
Street, Westminster. Lecture by Sir William Preece, 
K.C.B., F.R.S., on ‘‘America Revisited, 1907.” 


Electrical Contractors’ Association: London Section. 

8. p.m. Meeting at Restaurant Frascati, Oxford Street. 
Paper to be read :—-'' On the Comparison of Carbon and 
Metallic Filament Incandescent Lamps," by L. Gaster. 

Rugby Engineering Society. 

8 p.m. Ordinary Meeting. Paper to be read :—''The Sys- 
tematic Design of Lines of Direct-current Machines, in 
Relation to the Use of Commutating Poles," by H. O. 
Eurich and F. P. Whitaker. 


FRIDAY, MARCH 1512. 
Physical. Society. 

8 p.m. Meeting at the Royal College of Science, Imperial 
Institute Road, South Kensington. Among the Papers 
to be read is one by S. Russ оп ‘‘The Distribution in 
Electric Fields of the Active Deposits of Thorium and 
Actinium.” | 

Junior Institution of Engineers. 

8 p.m. Meeting at the Royal United Service Instituticn, 
Whitehall. Paper to Бе read :—‘‘ Automatic Fire Ex- 
tinction as Applied to Factories," by G. T. Bullock. 

Royal Institution. 
9 p.m. Evening Discourse by Signor G. Marconi on 
“Transatlantic Wireless Telegraphy.”’ 
SATURDAY, MARCH 14тн. 
Royal Institution. 
3 p.n. Afternoon Lecture II., by Prof. J. J. Thomson, 
F.R.S., on '' Electric Discharges through Gases.” 
Birmingham and District Electric Club. 

7 p.m. Meeting at the Colonnade Hotel, New Street, Bir- 
mingham. А discussion will take place, opened by 
Mr. R. Borlase Matthews, on “The Possibilities of 
Electrical Developments.” 
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THE PROPOSED HOME OFFICE REGULATIONS 


(Special Report. Strictly Copyright) . 


WEDNESDAY, MARCH 4rg.— SECOND DAY. 

A S stated in our last issue, Mr. Swinburne, the Commissioner 
A appointed by the Home Ottice to hear the objections made to 
the proposed regulations for the use of electricity in factories 
(including generating stations and sub-stations), decided that he 
could net present an interim report on the questions of general 
principle that had been raised. 

Mr. J. H. Gray, counsel on behalf of the Home Office, said 
he desired to point out that the regulations proposed, really only 
defined what was already law under the Factory Acts, and which 
the Home Office could enforce at апу time it thought fit. There- 
fore the regulations did not hamper the electrical industry in 
any way. It was not desired to make law what was not law 
before. As things were at present nobody was in a position 
to sav whether they were complying with the law or not. 

Mr. Vesey Кхох, K.C.. counsel for the Newcastle Electric 
Supply Co. and the Cleveland & Durham Electric. Power Co., 
said that the Home Ottice seemed to be under an entire legal 
misapprehension as to the effect of the regulations. If the 
Home Ottice view was the right one, then all that was proposed 
could be done equally well by memorandum. 

Lord Roperr CEciL, K.C., M.P., on behalf of the City of London 
Electric Lighting Co. and other companies, said that to suggest 
the regulations did not impose further restrictions was absurd. 
Dealing with the Board of Trade regulation Al (reprinted in 
our last issue), he asked for some formal communication from 
the Board of Trade stating their intention to relinquish this. 
His view was that they could not relinquish it altogether. 

Mr. Gray said that no official communication had been re- 
ceived from the Board of Trade, but they had been assured that 
reculation Al quá factories would be abandoned. 

Mr. С. S. Ram, Electrical Inspector of Factories, was then 
recalled. and went. through the regulations in detail. We give 
his reasons for their adoption after each regulation below. 

Mr. Ram first dealt with the definitions. These. he said. had 
been drafted in accordance with the general use of the terms, 
and he had kept as near as possible to existing definitions, for 
example, those adopted by the Board of Trade, but for obvious 
reasons the exact wording of the Board of Trade regulations 
could not be taken. With regard to the definition of "system," 
one objector wanted “pressure " instead of electromotive force; 
he azreed to this. With regard to the definition. of “*sub- 
station," it had been asked that single transfcrmers up to 50 kw. 
sheuld not come within the definition. The definition was based 
upon the definition of ‘electrical stations " in the Factory. Acts, 
and therefore could not be altered. The definition of **switch- 
board " was regarded by some objectors as being too wide, and 
it was suggested that it might include a group of two or three 
lighting switches. He agreed that this might be the case, but 
it was immaterial because the definition was only used for the 
purpose of the regulation concerning switchboards. Similarly 
"ewitchbeard passaze wav’? hed been objected to. it being 
stated that it should be limited to space in front or behind the 
switchb ard. dne suggestion had been made that in its present 
wordin the definition could include telephone boxes, but the 
regulations did not refer to them, and therefore could not apply. 
With rezard to the definition of ''danger," there was no defini- 
tion of this in the Board of Trade rules. and objections had 
been t» ken to the Home Office definition as being too wide. 

Dealing with the exemptions, Mr. Ram said he had no com; 
ment te make upon exemption 1. 

Exemption 2 reads that ''Nothing in regulations 7, 8, 9, and 
10 shall apply in electrical stations to any circuit, conductor. 
or cable used for conveying electrical energy for public supply.” 
Mr. Ram now added regulation 28 in this exemption, and after 
the word *'supplv " the words “ог tramway under licence or 
other statutory powers.” 

We give below the exemptions as altered and added to by the 
Home Oftice :— 

Exemptions, 

(a) Nothing in these regulations shall apply to anv svstem the 
normal working pressure of which does not exceed 130 volts 
continuous or 65 volts alternating. 

(4) Nothing in Regulations 7. 8, 9. 10, and 28 shall apply in 
electrical stations to any circuit, conductor, or cable used for 
conveving electrical energy for public supply or traction under 
statutorv powers. 

(c) Nothing in Regulation 12 shall apply to any motor of a 
motor-generator, or to any motor forming part of any electrical 
converter, regulator, or similar apparatus. 

(d) Nothing in these Regulations shall apply on the premises 
of an occunier, being the consumer of an authorised electricity 
supply undertaking. to апу service cables and apparatus be: 
longing to or under the control of the authorised undertaker. 

(e) If the occupier can show with regard to any requirement 
of these Regulations that the special conditions in his premises 
are sucn as io prevent danger not less adequately than if the 


said requirement were observed, that requirement shall be 
deemed to be satisfied, 


The regulations were then gone through seriatim. 
The Proposed Regulations. 


Regulation 1.—All apparatus and conductors shall be sutticient 
in size and power for the work they may be called upon to do, 
and so constructed, installed, protected, worked, and maintained 
as to prevent danger. 

This is based on regulation No. la of the Coal Mines Regula. 
tions, and is intended to cover various matters not separately 
dealt with. For instarce, there is nothing in the Home Ofiice 
Regulations as to the size of cables and wires to be used under 
difterent circumstances, nor for the protection of resistance 
frames and other things about a factory; these are intended 
to be covered by Regulation 1. 

Regulation 2.—All cables shall be covered with insulating 
material, and further etliciently protected where necessary to 
prevent danger: or they shall be so placed апа safeguarded 
as to prevent danger. 

Mr. Ram pointed. out that many objectors were under the 
impression that this regulation required all cables to be covered 
by insulating materials, but this was quite a mistake, because 
they had an alternative in the last line. ‘The regulation did not 
prevent bare wires beinz used under proper conditions. ‘the 
institution of Electrical Engineers Wiring Rule No. 12 (1905) 
provided that where the pressure exceeded 250 volts, the con- 
ductors must be completely enclosed im strong metal, sheathing 
or tubing, and no alternative or exception was allowed. Simi- 
larly, the Board of Trade Regulation. Al, section (а)2 and ВІ, 
set up the same standard. but without any alternative. Board 
of Trade Regulation Al (¢)1 also provided that wires shall be 
enclosed in strong metal casing. and there was no alternative. 
Therefore, Regulation 2 was less stringent. 

Requlation 5.— Every switch, circuit-breaker, and isolating 
link shall be:—-(«) so constructed, placed, or protected as to 
prevent danger; (b) so constructed and adjusted as accurately 
to make and to maintain good contact; (c) provided with an 
efficient. handle or other means of working. insulated from the 
system; (d) so constructed or arranged that it cannot accidentally 
tall or move into contact when left out of contact. 

Section (a) is intended as a gencral protection, so that persons 
could not accidentally knock against а switch in а passage. 
Section (b) was, said Mr. Ram, obviously necessary to prevent 
overheating. and so that there should not be an arc in making 
contact. With regard to Section (c), it had been suggested by 
the Institution of Electrical Engineers, that there should be 
added the words tand so arranged that the hand cannot touch 
live metal." He had no objection to this. Section (d) was 
necessary especially in ud to isolating links. He had seen 
isolating links hinged at the top instead of at the bottom, the 
links being held up by the friction of the hinge, there being 
nothing to prevent them dropping. There were several objec- 
tions to this section. 

Regulation 4.--Every switch and circuit-breaker shall be so 
constructed as to be incapable of remaining in partial contact, 
or of maintaining an arc on breaking circuit. 

Considerable modification was suggested in this to meet points 
raised by objectors. As an instance, however, of why the regu- 
lation appeared as it did, Mr. Ram mentioned one accident 
which he had had to investigate. There was an arc lamp circuit 
at 200 volts alternating current. While the lamp was burning, 
the lamp-man switched off the current. lowered the lamp, took 
hold of it. and got killed by shock. Examination showed that 
although the switch was off (it was a link switch, /.e., two single 
switches connected by a link) the man had only broken the 
circuit оп one pole: the other contact had either come off and 
gone back, or had never come quite off. At the time the regula- 
tion was drafted the Institution of Electrical Engineers' Rules of 
1903 were in force, and rule 45 (с) appeared to fit this case во 
exactly that he had practically adopted it. Now, however, it 
was pointed out by some objectors that it was going too far to 
вау that oll switches should be incapable of remaining in partial 
contact. He was inclined to agree with this, and proposed 
an alteration as follows :— 

* Every switch and circuit-breaker shall be so constructed that 
it cannot be inadvertentlv left in partial contact." "The second 
part he was willing to alter as follows :— 

“Every switch and circuit-breaker shall be so constructed that 
an arc cannot be inadvertently maintained." 

Regulation 5.—Everv. fuse, and automatic circuit-breaker used 
instead thereof, shall be so constructed and arranged as effec- 
tivelv to interrupt the current before it so exceeds the working 
rate as to involve danger. It shall be of such construction or 
be so guarded or placed as to prevent danger from overheating, 
or from arcing or the scattering of hot metal or other sub- 
stance when it comes into operation. Every fuse shall be of 
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such construction or be so protected by а switch that the 
fusible metal may be readily renewed without danger. 

Nome objectors suggested that it should be definitely stated 
what overloads are to be allowed, but he thought this very 
undesirable. With regard to the last sentence, there were still 
many old-fashioned double-pole fuses in use with a positive and 
negative fuse quite close together. When it was necessary to 
change a fuse, a man frequently made a short-circuit: with his 
screw-driver, and was hable to injury. Such а fuse under 
these regulations would onlv be allowed if it were protected 
by à switch. 

Regulation 6.— Every electrical joint and connection shall be 
of proper construction аз regards conductivity, insulation, 
mechanical strength, апа protection. 

Mr. Ram had no comment to make upon this. 

Regulation 7.--Ethcient means, suitably located, shall be pro- 
vided for cutting off all pressure from every circuit. 

The main object of this regulation is that it shall be pos- 
sible to make any part of an installation dead in case апу work 
has to be done upon it. The regulation, said Mr. Ram, did 
not say that efhcient means should be provided for cutting 
off all pressure from every circuit separately. It was conceivable 
in case of small installations that one main switch would serve 
the purpose. In case of larger installations, however, it would 
n:t be practicable to shut down the whole works, if any small 
thing was wanted to be done on one circuit; therefore some 
c¢aicient means must be provided apart from the main switch 
for cutting off parts of the installation. The Institution of 
Electrical Engineers’ rule 100 (of the 1907 edition) dealt with 
this point, and Mr. Ram thought this showed that the neces- 
sity for this regulation was recognised. The two regulations 
were not quite identical, however, the present one going а little 
further and stipulating that  ethcient means, suitably located, 
should be provided for disconnecting such circuits from the 
supply. These last two matters were not dealt with in the 
Institution of Electrical Engineers’ rules. 

Regulation 8. —Every circuit shall be ethciently protected from 
excess of current, and every circuit arranged to carry more than 
750 watts shall be separatelv so protected. : 

This is based on Institution rule No. 21 (1907), and also on 
the Coal Mines Regulation No. 9, but it is claimed to be more 
clearly and concisely expressed in the present draft. 

Regulation 9.--Where one point of a system is connected to 
earth, no single-pole switch other than a link for testing pur- 
poses shall be placed in any cable connected thereto. 

This regulation is bised on Institution Rule No. 15 (1997); 
the link for testing purposes is based on Institution Rule No. 
17. 

Regulation 10.— Where one of the main conductors of a system 
is uninsulated and bare. such as а bare return of а concentric 
system, no switch, fuse, or circuit-breaker shall be placed in 
that conductor, or in any conductor connected thereto, апа the 
said conductor shall be earthed. 

This is identical with Institution Rule No. 18 (1907). It 
was pointed out that the syrtem referred to was not often met 
with. and Mr. Ram said he beheved it was never allowed in 
an installation supplied from public. supply mains, but there 
were instances with factory premises having their own generating 
stations. ‘The danger was that the outer conductor might become 
charged to the full pressure of the circuit. 

Regulation 11,—Every motor, converter and transformer shall 
be protected by a switch or switches, suitably placed, and so 
connected that all pressure may thereby be cut off therefrom and 
from any apparatus in connection therewith. 

So far as motors are concerned, this regulation is based on 
the Board of Trade regulation A.1.. sub-section (a) 5. The 
Home (Ое has added "converters. and transformers.” The 
corresponding Institution Rule (1907 edition) as regards motors 
is 91 (e), and it is also in Mines Regulaticns No. 54. The object 
of the regulation is that 1f any of these pieces of apparatus 
has to be attended to. it shall be possible to make it dead. 
An objection is made by the Coventry Corporation which Mr. 
Ram thought could be met. The objector in this case has а 
two-phase supply. The motors on consumers’ premises are sup- 
plied with two-pole switches, and althcuch the system was what 
might be called a three-wire system, the switch of the motor 
was only on the two poles, and it was pointed out that this 
was all that was necessary. Mr. Ram thought he could agree 


to this, provided the other wire was connected to earth at the | 


generating station or sub-station. whichever it was. and he pro- 
posed to add these words :—*' Provided, however, that where 
one point of the svstem is connected to earth, there shall be 
no obligation to disconnect on that side of the svstem which 
is connected to earth.” ' 

Regulation 12.—Every electrical motor shall be controlled by 
an etħcient switch or switches for starting and stopping, so 
placed as to be easily worked by the person in charge of the 
motor. Every electrical motor rated at more than one-third 
of a horse-power shall be further protected by a release that 
will automatically break the circuit if the current is interrupted, 
unless the motor is incapable of re-starting automatically on 
the current being restored. In every place in which machinery 
is being driven bv any electrical motor, there shall be means 
at hand for quickly stopping the motor. 


No objection is made to the first point ot this rule. 

With regard to the second sentence, dealing with automatic 
circuit-breakers, Mr. Ram explained that this was really a 
mechanical requirement. It was not an electrical danger at the 
motor which was in view. Take the case of a motor driving 
machinery located on a different floor of the building. If the 
motor stopped and then went on again suddenly without warn- 
ing, persons engaged at the machinery in every room might 
easily be injured. By means of an automatic circuit-breaker, 
if the current stopped from any cause, the circuit was broken, 
and even if the current came on again suddenly, the niotor did 
not start. He proposed to add alter the word "restored ” the 
words ‘ог no danger is involved by the automatic restarting 
of the motor.” 

With regard to the third sentence, this is intended to apply 
to places where there is a motor in the basement driving 
machinery on different floors, so that in а case of urgency, such 
as an accident in one room, for instance, it would be possible 
to stop the motor from that room. In some places Mr. Ram said 
he had seen motors locked up in a sort of hut or enclosure, and 
the man in charge away with the key in his pocket. In order, 
however, to obviate the necessity for stopping a motor. which 
might be inconvenient at times, he proposed to add at the end 
ot the third section the words, "or the machinery." 

Regulation 15.—Every flexible cable for portable apparatus 
shall be connected to the system either by efficient. permanent 
joints or connections. or by a properly constructed connector. 
Every portable apparatus and its flexible cable shall be inde- 
pendently controlled by a switch conveniently placed. Adequate 
precautions shall be taken against shock, due to leakage or other 
cause, in all places where the person handling the portable 
apparatus is not insulated from earth. In such places, and in 
any place where the pressure exceeds low pressure, the switch 
shall be so constructed as to break the circuit on each pole. 

[n respect of this regulation the Institution of Electrical En- 
gineers suggested that tne words, ‘by eiticient. permanent Joints 
or connections," should be deleted. They thought that a con- 
nector should be used on all occasions. Mr. Ham did not think 
he could accept this, because there were cases where a permanent 
joint was desirable As an example he took the case of a 
tramway car repair shop. which would come under the Factory 
Act, where there was a 500-volt. system with one pole earthed. 
He had seen several «ases of rtable lamps connected with 
tlexible wires protected by flexible metallic tubes. "This latter 
was permanently attached at each end, and connected to earth. 
and he thought in a case like that it should be permanently 
attached, because supposing the earth connection. was at апу 
time broken the tlexible tubing would in itself constitute a great 
danger. If it could not be disconnected it was more hkely to 
remain safe than if it could be disconnected. 

Dealing with the second sentence referring to portable appa- 
ratus, Mr. Ram said this corresponds with the Institution. Rule 
No. 76 (1907). The Institution and some other objectors made 
a suggestion that it should read “Every connector or group of 
connectors," He thought he could agree to that. Therefore 
instead of the words. " portable apparatus and its tlexible cable.” 
he proposed to substitute " connector. or group of connectors, 
for cireuits not exceeding 750 watts in the aggregate.” Also 
after the word “controlled,” he proposed to add “on the live 
side.” 

the last part of the regulation, Mr. Ram explained. is aimed 
at the danger from shock from portable apparatus which may 
be leaky. 

Regulation 14.—'The general arrangement of switehboards shall. 
so far as reasonably practicable, be such that: (a) all parts 
which may have to be adjusted or handled are readily accessible: 
b) the course of every cable may be readily traced: (бз con- 
ductors connected to different systems are kept apart and can 
he readily distinguished; (d) all bare conductors are so placed 
or protected as to prevent danger from accidental short-circuit. 

One objector in regard to this section had suggested the addi- 
tion of the word “well ’’ after the word “kept.” He thought 
this was a good suggestion. 

Megulation 15.-—Fvery switchboard having conductors normally 
гэ exposed that they may be touched shall be located in an area 
or areas set apart for the purposes thereof and suitably fenced 
or enclosed. No person except an authorised person, or a person 
acting under his immediate supervision. shal! have access to any 
part of such area. 

He proposed to add in the last line of the first part. before 
the word ''suitablv." ine words ‘where necessary to that end." 
This meant that the switchboard need not necessarily. be fenced. 
hut it must be fenced if it could only be set apart by being 
fenced. 

Requlation 16.-- All apparatus appertaining to а switchboard 
and requiring handling shall so far as practicable he so placed 
or arranged as to be operated from the working platform of the 
switchboard, and al! measuring instruments апа indicators con- 
nected therewith shall so far as practicable be so placed as to be 
ohserved from the working platform. Tf such apparatus be 
worked or observed from any other place. adequate precautions 
rhall be taken to prevent danger. 

This was an endeavour to deal with the practice in some 
places of putting fuses and switches behind the boards. He 
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had known cases where rather than extend the board, switches, 

fuses, and instruments had been added at the back, and this was 

a most undesirable arrangement. 

Regulation 17.—At the working platform of every switchboard 
and in every switchboard passage-way, 11 there be bare conduc- 
tors exposed, or arranged to be exposed when live so that they 
may be touched, there shall be a clear and unobstructed passage 
of ample width and height with a firm and even йоог. Lor low 
pressure and medium pressure the clear height shall not be less 
than 7 ft. and the clear width not less than 3 ft., and for high 
pressure and extra-high pressure 8 ft. and 4 ft. respectively. 
Bare conductors shall not be exposed on both sides of a switch- 
board passage-way unless either the clear width of the passage 
is double that otherwise required, or the conductors on one 
side are so guarded that they «annot be accidentally touched. 
Adequate means of access, free from danger, shall be provided 
for every switchboard passage-way. 

The dimensions had been put into this regulation as a result 
of an.examination of a large number of switchboards. He had 
seen switchboards with much less space and some with more 
space, and he thought that the regulation drew reasonable limits. 
The dimension of 7 ft. in height for medium pressure boards 
allowed a man to walk to the back of the switchboard upright, 
and even with his hat on. The width of o ft. clear did not 
appear to him to be excessive; it gave room for а man to walk 
along, and, if necessary, to work on the board. "The distance of 
4 ft. in width for high pressure boards was originally suggested 
by the report of the Dangerous Trades Committee about ten 
years аро. 8 ft. for height was given as being out of the reach 
of an ordinary man. | 

The latter part, dealing with bare conductors, was framed 
because with bare conductors on both side a man was liable 
to forget, and in this way was liable to touch the bare conductors 
and so get injured. 

Regulation 18.—1n every switchboard for high pressure or 
extra-high pressure :--(а) Every conductor within reach from 
the working platform, or in any switchboard passage-way, shall 
be so placed or protected as to prevent danger. (b) The metal 
cases of all instruments shall be either earthed or completely 
enclosed with insulating covers. (c) all metal switch-handles, 
and all metal rods connecting them with the switches, shall be 
earthed. (d) Every switchboard in continuous use shall be so 
arranged that the conductors thereof can be made dead in sec- 
tions, and no work shall be done at any section unless that sec- 
tion be (а) made dead. and (5) so separated by permanent or 
removable divisions or screens, from all adjoining sections of 
which the conductors are live, that the work may be carried. out 
without danger. 

It had been pointed out in regard to section (5). that, although 
they might have a high pressure or extra-high pressure switch- 
board. the instruments nevertheless might be at low pressure 1f 
worked on transformers, and it was feared that the regulation 
would mean that such instruments would have to be protected 
whether they were at high pressure or not. Similar objections 
had been raised in regard to section (c). He proposed therefore 
to strike out the whole of section (c), and to substitute the 
following :— | 

"All metal handles of high pressure, or extra-high pressure 
switches, and, where necessary to prevent danger, all metal gear 
for working switches shall be earthed.”’ 

Paragraph (d) he regarded as а very important provision, and 
in a very large number of modern high-pressure and .extra-hich 
pressure switchboards, this requirement was already carried ont. 

Regulation 19.—-All fixed coils, conductors, or terminals of 
generators, motors, transformers, or other apparatus, at high 
pressure or extra-high pressure, and within reach from апу 
position in which апу person employed may require to be, shall 
be so protected as to prevent danger. 

Coal Mines Regulation No. 22 already covered part of this 
ground. One of the dangers often met with, and with which 
this regulation would deal, was with extra-high pressure motors 
and generators where the stator coils were not protected, leav- 
ing anyhodly to touch them. 

Requlation 20.—Where a high-pressure or extra-high pressure 
supply is transformed for use at a lower pressure, adequate 
means shall be provided tc prevent th» lower pressure system 
from being accidentally charged above its normal pressure by 
leakage or contact from the higher pressure system. 

This is based on Board of Trade Regulation A9. It had been 
suggested tnat this regulation should have been adopted entirely. 
but ne could not do this, as the Board of Trade wording was 
restricted to the case of public electricity supply. The Home 
Office regulation applied to factory installations, and hence the 
difference. Instead of the Board of Trade words, ‘‘suitable 
automatic and quick acting means," thev had the far more 
general exvoression, ''adequate." Tt had been suggested bv the 
Institution of Electrical Engineers that an alteration might be 
made in the wording, and that instead of the words ''adequate 
means shall be provided to prevent," they should have “‘suitable 
provision shali be made to guard against." and that instead 
of the words “from being” substitute the word *''becoming." 
He agreed to adopt this latter suggestion. 

Requlation 21.—Adequate precautions shall be taken to nre- 
vent any metal other than the conductors from becoming electric- 


ally charged, and such metal shall be earthed where necessary 
to prevent danger. 

This was framed in rather general terms. Other codes pro- 
vided for the earthing of certain definite apparatus; thus the 
Board of Trade Rogulation Al, sub-section (a)l required the 
frames of motors of medium pressure to be connected to earth; 
sub-section (a)2, (b)l, and (с)1 of the same regulation required 
all metal cases for wires to be connected to earth, and that in 
the case of medium pressure, the metal cases of switch lamp- 
holders shall be connected to earth. Board of Trade Regulation 
А10 required that metal portions of transformers other than 
the conductors, shall be connected to earth, whilst Regulation 
А16 required that metal conduit pipes and casings containing 
any high-pressure electric lines, shall be connected to earth. 
Coal Mines Regulation le required the earthing of all metal 
coverings, armourings, and frames of generators, transformers, 
motors, &c., where the pressure is above low pressure. Coal 
Mines Regulation 47 required that metallic pipes tor wiring, 
whatever the pressure, be connected to earth, and Institution 
Rule No. 24 required all metal sheathing or tubing to Бе 
earthed for low pressure. "The Home Oftice Regulation, instead 
of specifying all these pieces of apparatus, was general in its 
application. 

Regulation 2.—-Adequate means shall be provided and used for 
preventing any conductor or apparatus from being accidentally 
or inadvertently electrically charged when persons are working 
thereon. 

These provisions were very generally made in supply stations, 
sometimes by means of an actual locking switch, and sometimes 
by hanging up a notice. In other cases more elaborate pre- 
cautions were taken. 

Regulation 23.—Where necessary to prevent danger, insulating 
stands or screens shall be provided and kept permanently in 
position and shall be maintained in sound condition. 

The Dangerous Trade Committee in 1897 made a recom- 
mendation in regard to the use of insulating mats for pressures 
about 350 volts alternating current. or 700 volts continuous 
current. Coal Mines Regulation No. 21 requires insulating 
floors or mats at medium-pressure switchboards, both in front 
and back. The words "stands or screens ^ did not mean that 
one was the alternative to the other. Whichever was required 
must be used. and if necessary both. 

Regulation 24.—Portable insulating stands and screens, boots, 
and gloves, shall be provided and used when necessary to pre- 
vent danger, and shall be periodically examined by an authorised 
person. 

The Dangerous Trades Committee recommendation No. 9 re- 
quires the use of gloves by persons working on live mains; 
gloves. mats, or shoes are also required for use above low 
pressure. The Institution. of Electrical Engineers апа others 
had suggested that the words “апа gloves" be deleted. Whilst, 
on the спе hand, engineers held that gloves should not be used 
in any circumstances, i.¢., that apparatus should be so safe that 
gloves are not necessary. others maintained that gloves are in 
certain. circumstances necessary. He quite. believed. that there 
were conditions under which gloves should be used, and the 
regulation only required. them to be used when necessary to 
prevent danger. 

Regulation 25.—Adequate working space and means of access, 
free from danger, shall be provided for all apparatus that has 
to be worked or attended to by any person. 

As examples for the need of this regulation, Mr. Ram men- 
tioned that he had found the switches for working a motor 
placed behind a running belt; he had also found them placed 
on à wall, between which and the main operating the motor 
was a space having a drop of 12 or 15 ft., so that if the man 
in operating a switch received a shock, he would probably fall 
into this pit. 

Requlation 26.—-All those parts of premises in which appara- 
tus is placed shall he adequately lighted to prevent. danger. 

Some objectors rather thought it necessary to have a light 
burning all the time. He quite azreed that this was unneces- 
sary, but light should be available if it was wanted. 

Regulation 27.— АП conductors and apparatus exposed to the 
weather. wet, corrosion. or to inflammable surroundings or 
explosive atmosphere, or used in апу process or for any special 
purpose other than for lighting or power, shall he so constructed 
or protected, and such special precautions shall be taken as may 
be necessary to prevent danger in view of that exposure or use. 

Among the special apparatus under this regulation, Mr. Ram 
said he would include testing operations in a manufacturing 
works. He did not make any definite. regulation. but merely 
stated that whatever precautions were necessary for safety 
should be taken. 

Regulation 28. Adequate periodical tests shall be made by an 
authorised person to ensure (a) that the insulation of all con- 
ductors and apparatus is duly maintained; (b) that no metal 
part of any apparatus, other than the conductors thereof, 18 
electrically charged so that there is danger: and (e) that all 
earth connections ате іп order. Adequate periodical examina- 
tions shall also be made by an authorised person to detect any 
other defects from which danger may arise. 

Bearing on this regulation, reference was made to Institution 
Rules 97 and 98 of the 1907 Edition, which provided for the 
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testing of installations before being put to work. Institution 


Rule 99 emphasised, in no unnecessary manner, the necessity 
3 А 


ior frequent systematic inspection and testing. It had been 
suggested by objectors that Board of Trade Regulation A6 
should be substituted. This Board of Trade regulation pro- 
vided that the leakage on the electric supply system shall not 
exceed one-thousandth part of the maximum supply current, 
but this rule was not applicable to individual installations. 
The linut of one-thousandth in many cases was not stringent 
enough. The Institution Wiring Rules allowed less than one- 
tenth of this amount: Coal Mines Regulation No. 6 was similar 
to the Board of Trade rule in allowing one-thousandth, but the 
case of mines was rather different. It was more difficult to 
keep down leakage in mines on account of water. He did not 
agree with the suggestion that the Home Ottice should adopt 
Board of Trade Regulation Аб. The second paragraph of this 
Board of Trade regulation required a test once a week, which 
was much more frequent than he should presume to ask. but 
they would accept it if the objectors wished for it. The third 
paragraph of the Board of Trade regulation in question gave 
total exemption to the greater number of electricity supply 
undertakings. as most distribution from public mains was by 
the 3-wire system, having the neutral conductor earthed. — If, 
therefore. the Home Otice accepted the Board of Trade regu- 
lation, thousands of installations would never be tested at all. 
This regulation was one which he had that morning suggested 
should be added to the second exemption attached to the rules, 
so that it should not apply to any circuits in electricity works 
which conveyed electrical energy into the street and. bevond. 

Regulation 29.—No person except an authorised person, or a 
person acting under his immediate supervision, shall undertake 
any work where technical. knowledge or experience is required 
in order to avoid. danger. 

It had been suggested by the Institution. of Electrical. En- 
gineers that the contractor should be allowed to appoint the 
authorised person in certain cases. He thought the appointment 
of the authorised person should be considered in regard to the 
contro] of the danger. Jn the case of electrical sub-stations, 
accidents had occurred. to contractors’ workmen where he 
thought Мате was attached to the occupier. He did not think 
it was fair, for instance, that supposing in an electrical sub- 
station a contractor was called in to do some work a man should 
be allowed to work without any supervision, in a dangerous 
place. merely because he was a contractors man. In the case 
of an occupier having a factory or mill where he did not 
employ a competent person, but only a man for starting and 
stopping the motors, if anything went wrong assistance was 
obtained from an ontside contractor, but the occupier should 
not be made responsible for the contractor's man being com- 
petent. In this case he thought it was the contractor who 
should appoint the competent person. He considered that the 
person who controlled the danger should be the person respon- 
sible for the safety of the workmen, and he thought that this 
ditticulty might be got over bv adopting the Institution sug- 
restion with regard to the definition of "authorised person.’ 
hey might make an addition to the definition of "authorised 
person." after the word “occupier” by adding. "or by. a 
contractor or contractors for the time being under contract 
with the occupier.” This addition, however, should be subject 
to an addition at the end of Regulation 29 as follows : 

"Where the contractor is employed and the danser to be 
avoided is under his control, the contractor shall appoint an 
authorised person, but if the danger to be avoided is under the 
control of the occupier, the occupier shall appoint an authorised 
person." 

Mr. Gray, on behalf of the Home Ottice, pointed out that 
he did not think this would quite meet the objection, but no 
doubt something better could be suggested during the cross- 
examination. 

Regulation 30.—Instructions as to the treatment of persons 
suffering from electric shock shall be attixed in all premises 
where electrical energy is used, other than for incandescent 
lighting at low pressure, and in all premises in which electrical 
energy ,15 generated or transformed. 

Mr. Кам pointed out that this regulation was proposed by 
the Dangerous Trades Committee as regards electrical sub- 
stations for 350 volts alternating, and 750 volts continuous cur- 
rent, with the addition that all persons engaged in the works 
shall be practically instructed in methods of artificial respira- 
tion. &. Coal Mines Regulation No. 15 required instructions 
to be posted in every transtorming, generating, and motor 
house. The objectors to this regulation seemed to think that 
needless alarm would be caused by the displav of instructions 
in the case of consumers connected to their mains. Personally 
he did not think this wouid be the case. At present, he pointed 
out. the Board of Trade required. that under every motor a 
notice should. be posted saving that no unauthorised person was 
to touch the motor. That was for medium pressure. The 
Home Otlice regulations did not reauive that instructions should 
he placed on every motor or about the place; one on the pre- 
mises would comply. Such a notice might be placed at the 
entrance to. the works where the Factory «Act notice was 
usually placed. 

Regulation 51. Every. sub-station shall be of ample dimen- 
sions and substantially constructed of fire-resisting material: 


and shall be so arranged that no person can obtain access thereto 
otherwise than by the proper entrance, or can interfere with the 
apparatus or conductors therein from outside; and shall be 
provided with etlicient means of ventilation and be kept dry. 

The question of substantial construction was important. He 
had seen sub-stations for extra high ptessure where it was pos- 
sible to knock down the wall by leaning against it. Wiih 
regard to access other than by the proper entrance, he had in 
mind a sub-station where the door was carefully locked, but 
the windows. three feet from the ground, were left open. The 
portion of the regulation with regard to interfering with the 
apparatus from the outside did not mean that they should not 
handle the switches from the outside. lt was merely framed to 
prevent unauthorised interference. [t had also been objected that 
the last provision, "shall be kept dry," could not in many cases 
be observed, and that it was impossible to keep some sub- 
stations dry, especially if they were underground, and that the 
words “as far as practicable” should be added. Не did net, 
however, think that this was necessary or even desirable. While 
admitting that some sub-stations could not be kept dry, the:e 
was an alternative in the fourth exemption, namely, that if 
the sub-stations could not be kept dry they should take what. 
ever precautions might be necessary. This might involve the 
use of gloves for handling the apparatus. 

Regulation 32.— Every sub-station shall be under the control 
of an authorised person, and none but an authorised person or a 
person acting under his immediate supervision shall enter any 
part thereof where there may be danger. 

Mr. Ram said there were many cases in which electrical supply 
authorities have similar. regulations of their own. 

Pequlation 55.- Every. underground sub-station shall be pro- 
vided with adequate means of access by a door or trapdoor, 
with a staircase or ladder securely fixed, and so placed that no 
switchboard or bare conductor shall be within reach of a person 
thereon: Provided, however, that the means of access shall be 
by a doorway and staircase if (a) any person is regularly em- 
ployed therein, other than for inspection and cleaning; or A 
(b) there is moving machinery therein, other than ventilating 
faus; or if (c) there is extra-high pressure therein. 

An amendment had been suggested in regard to the first 
sentence, which he was willing to adopt. viz., that between 
the words “no” and * ‘switchboard, " the words ''live part of 
should be put in. 


At the close of Mr. Ram's examination-in-chief, it Was de- 
cided that cross-examination should be first directed only to 
Regulation 17. 

Mr. Vesey Knox, K.C., on behalf of the Newcastle Electric 
Supply Co., put a large number of questions tending to prove 
that the sub-stations of this company in the past was of a much 
more satisfactory and safe nature than any constructed under 
the proposed regulations of the Home Ottice would be. А plan 
of a sub-station built by this company was placed before Mr. 
Ram, in which it was shown that there were brick partitions and 
a hand-rail for the protection of the workmen, but in conse- 
quence of this the width of the passage way was reduced below 
the four feet for extra high pressure boards referred to in the 
regulation. Mr. Ham admitted that this form of construction 
was, if anything. safer than that provided for in the regula- 
tion, but refused to admit that the effect of enforcing the re- 
gulation would be to develop a design of switchboard which 
would be less safe than that now in vogue, and yet at the same 
time to' enable the electrical supply authority to escape con- 
viction. Asked as to his attitude towards such a sub-station 
built in the future, Mr. Ram said that he would consider it 
on its merits, and would probably agree to it. To his questions 
as to why, therefore, Mr. Ram wished to impose Regulation 17 
upon the Newcastle Electric Supply Co., Mr. Vesey Knox could 
obtain no satisfactory reply. Mr. Vesey Knox therefore sug- 
gested that the regulation in question should stop at the word 

“Hoor.” leaving out the prescribed limits. On the question of 
as to what is the best form of switchboard in practice, Mr. 
Ram said he preferred brick-chambers and expanded metal doors, 
with arrangements to isolate switches to enable the current to 
be cut off before the door could be opened. He believed such 
an arrangement as this had been installed in the sub.stations ot 
Messrs. Armstrong. Whitworth & Co.. inthe Newcastle district. 

Lord Вовевт Скси.. K.C., M.P., on behalf of the London elec- 
tric supply companies, elicited the expression of opinion from 
Mr. Ram, that in the case of practically all existing London 
stations, none complied with Regulation 17, and counsel sug- 
gested, as a very good way out of the diftic ulty, the exemption 
of all these stations from the clause. 

Further questions were put to Mr. Ram on behalf of the 
municipalities owning electricity works, to the effect that the 
same condition of affairs applied, and photographs of a switch- 
board at Glasgow were shown to illustrate this. In this case 
Mr. Ram said that he would require additions to protect men 
from accidental contact with the conductors in the passagze-way. 
He admitted that. by the regulation all high-tension sub-stations 
would have to be a minimum of 8 ft. in height, and that 
this was not obtainable in many subestations. He realised a 
difficulty in this matter. 

Mr. Sypvey Morse, who represents a large number of supply 
companies, also asked that the figures and dimensions should 
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be omitted from Regulation 17, and that the undertakers should 
be left to provide ''ample"' passage-way. He also suggested 
the addition of the words ‘зо far as is reasonably practicable, ` 
at the head of the whole set of regulations, making it apply 
to everyone. As an example of the difficulties which would 
be encountered under Regulation 17, as at present drafted, 
Mr. Morse instanced the generating station of the North 
London Railway Co., the switchboard of which backs on to the 
retaining wall of a public read, thus making alterations to the 
width of the passage-way on the switchboard impossible. 

Dr. Otiver, Е.К.С.Р., was called to give evidence in support 
of the fixing of the voltage limits at 130 volts continuous. and 
75 volts alternating. He said he was the editor of a book on 
“Dangerous Trades," and had been à member of one of the 
Home Othce committees which dealt with dangerous trades. 
His view was that there was considerable danger, both. from the 
oint of view of life and limb, between the voltages mentioned 
in the regulation and the pressure of 250 volts preferred by the 
objectors. although several factors were responsible for the 
degree of danger. such as the contact between the person and 
the current, and the condition of health of the person. He had 
seen rabbits and dogs killed by quite low pressures. In his 
judgment, the voltages selected bv the Home Ottice were the 
Gee Cross-examined by Lord Robert Cecil, witness stated he 
had never seen a case of human death by electric shock, and, 
although one or two cases of burning had come under his notice, 
he was unaware of the conditions. He thought it possible, by 
prelonged contact, that the pressures proposed in the Regula- 
tions might be dangerous. 


THURSDAY, MARCH Srna. THIRD DAY. 


Mr. Gray, referring to Exemption (5), said that in reference to 
the addition of the words : “or traction under statutory powers.” 
which satisfied the objection of tramway companies, it had 
been represented to him that there were certain railway com- 
panies who generated electricity for the purposes of traction, who 
would not be covered by these words. He therefore proposed 
to add after the word "powers," ‘ог for railway purposes.’ 
They had not had sutlicient time to consider the point 
thoroughly, and it was quite possible that. some modification of 
this пидһї be necessary to meet the case. 

Mr. Е. W. FinTH, electrical engineer to the Great Eastern 
Railway Co., asked whether this condition only related to trac- 
tion purposes, and not to lighting and applications of power 
generallv on railway premises. 

Mr. Gray said the intention was to apply the words to every 
application of electrical power by railway companies, but on 
the suggestion of Mr. Swinburne the exact wording of the 
alteration was adjourned. 

Mr. Raw's crossexamination was then continued by 

Mr. А. M. SILLAR, representing a number of small electric 
lighting companies, asked that Exemption (e) should include 
the large  nunber of smal switchboards іп existence, 
which were only sufticiently away from the wall to allow 
the terminals to be got at. Under the definition, these 
small spaces would become passage-ways, although they were 
never used as such in fact. In common with other objectors, 
Mr. Sillar asked that all reference to dimensions in Regulation 
17 should be deleted. Mr. Ram replied that this question 
of dimensions had been very carefully discussed since yesterday. 
and he could say no more at the present moment than he had 
already indicated. At the same time he promised to consider 
the question further in the light of the cross-examination. 

Mr. W. B. WoopHovstr, for the Yorkshire Electric Power Co. 
and others. put the case to Mr. Ram of a two-storey sub- 
station on a consumer's premises, with the transformers on one 
floor and the meters, &c., on the other floor. The sub-station 
was locked up, and nobody entered it with the exception of the 
company's servants. Did the floor which contained the appa- 
ratus come within the definition of sub-station, and receive the 
benefit of Exemption (e)? 

Mr. Ram thought the portion of the building in question would 
certainly be regarded as part of the sub-station. 

Mr. Cozens-Harpy, who appeared for a number of factory 
owners, asked for an alteration in the definition of passage- 
way in the case of small boards, so that the small space usually 
avallable for a man to put his arm behind to get at the ter- 
minals should not come within the definition. 

Questions were next asked on behalf of the WESTMINSTER 
City Counci, with regard to the evidence and accidents проп 
which the regulations were based, and also for a statement of 
what electrical accidents had been dealt with in the past by the 
Board of Trade, and those dealt with by the Home Oftice. 

Mr. Gray, on behalf of the Home Office, replied that he did 
not intend to rely upon the frequency or scarcity of accidents 
in relation to the formation of these regulations, and his ad- 
visers were not desirous to give them, as they felt it would 
only tend to lengthen the inquiry without assisting the Com- 
missioner in any way. 

Continuing, Mr. Gray gave some particulars with regard to 
the dimensions specified in some foreien regulations. The 
French regulations, he said, prescribed that for high pressure 
the width of the switchboard passage-ways shall be one metre, 


and the height two metres, and that there shall be a locked 
door. No dimensions were given for low pressure. These re- 
gulations were published in July, 1907. 

In the German regulations, the width was fixed at one metre 
and the height at two metres. If the wall had naked con- 
ductors the passage must be two metres wide, and the space 
must be divided by a railing. 

The Swiss high-presure regulations stipulated that the height 
should be two metres 20 centimetres, when there were conductors 
on the ceiling, and two metres when there were no conductors 
there. The width for high pressure was one metre, and for 
low pressure 80 centimetres. When no conductors were on the 
wall, the width for high pressure was one metre 50 centimetres, 
and for low pressure one metre 20 centimetres. 

The advisers of the Home Othce, continued Mr. Gray, re- 
garded these dimensions as too small, but nevertheless it was 
thought that this mformation should be in the hands of the 
objectors. All the regulations referred to were. Government 
regulations, and low pressure was defined as 600 volts con- 
tinuous current, or 150 volts alternating current, high pressure 
being all pressures above these. 

Мт. Кам, re-examined, said he had based his figures in Re- 
gulation 17 upon the report of the Dangerous Trades Committee, 
and also upon examples of switchboards which he had seen. 
Existing works were sutticiently safeguarded by the exemptions, 
but it was necessary that there should be uniformity of practice 
with regard to future works. and the dimensions given in his 
opinion would ensure safety from danger so far as this can be 
done by spaces. The Newcastle sub-station referred to on the 
previous day would come under Exemption e, but he 
could conceive cases in which such a form of sub-station might 
not. With regard to the sub-station mentioned belonging to 
the Glasgow Corporation, this would not come within the ex- 
emption without additions, but these would not be impossible 
to make, nor would they involve a great deal of expense. 

Mr. SwiNBURNE asked for a definition of the legal position 
with regard to Regulation 17. For instance, suppose а switch- 
board put up by the Newcastle company, ins the manner in- 
dicated, which was apparently safe, but did not conform with 
the regulations. Had the person putting it up to write to the 
Home Oflice and get sanction, or had he to wait until some 
criminal proceedings were taken? If he had to write to the 
Home Otfice and get sanction, was the Home Otice going to 
have a number of people to deal with these matters? If the 
oceupier did not write to the Home Оћсе, he apparently would 
work the switchboard not complying with the regulations at nis 
own peril. There were two cases in which an occupier might be 
prosecuted by the Home Оћсе. First, if an accident happened. 
and again if the switchboard did not comply with the regula- 
tions. What would the position of the occupier be if an ассі- 
dent occurred in a case, first, where the occupier had sent to 
the Home Office, and came under Exemption (e), and, secondly, 
in the case where the occupier might come under Exemption (е), 
but had not referred to the Home Office for sanction ? 

Mr. Gray said that the Home Oftice had discussed the whole 
vf this question, and he would like to state what the practice 
would be. А factory inspector visited all works periodically, 
and the practice in this case would be that if the inspector 
thought the switchboard did not comply with the rules, he 
would tell the occupier that it must. The occupier would appeal 
to the electrical inspector, and if it was possible, the electrical 
inspector would give a certificate that the works came within 
the Exemption. But supposing it was impossible for the elec- 
trical inspector to give a certificate to this effect, notice would 
be given to the occupier to make such alterations as were neces- 
sary to bring it within the exemption, and if this were not 
complied with, whether the prosecution was as the result of an 
accident, or by reason of non-compliance, the person being 
prosecuted would have every opportunity at the criminal pro- 
ceedings of satisfying the magistrate that whereas he did 
not, as a matter of fact, comply with Regulation 17, he had 
taken such precautions as, in his opinion, created a condition 
of things less dangerous than if he had complied with the 
regulation. 

Lord RonERT Сс said he was not satisfied with an ex- 
planation of what the practice would be, but preferred to know 
exactly the legal position of an inspector under the circum- 
stances in question. 

Mr. SWINBURNE suggested that the matter might be left over 
for the present. He wanted to know what the law was, and 
what was the exact position with regard to responsibility of the 
man who put up a switchboard in the manner mentioned. 

Lord Rorerr CECIL proposed that a statement with regard to 
the law on this point should be made so that the objectors and 
the Home Ottice could agree. He complained that the rules 
gave very great powers to the Home Ottice, and the objectors 
were asked to believe that the practice of the Home Office would 
not be so stringent as their regulations. 

Mr. GUTTRIDGE, on behalf of the London County Council, said 
that the question of civil action in relation to accidents in 
works in consequence of the existence of Regulation 17 must 
also be taken into account. 

Mr. W. H. Parcuerk was then called in support of Regula- 
tion 17. He said he had been a member of the Committee 
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appointed by the Home Oftice in 1905 to consider the application 
of electricity in mines, and the same difficulty with regard to 
fixing definite spaces for switchboards had been encountered. 
Definite distances had, however, been set down, and in practice 
he was not aware that it had given very much trouble. "They 
certainly caused him some anxiety at the first in a case where 
the switchboard was absolutely enclosed. and he did not know 
what construction to place upon the rule in regard to how the 
distance was to be measured, namely, from the live metal 
to the side of the passageway or from the door in front of the 
compartment. It was decided, however, that the measurement 
should be taken from the live metal inside. Generally speaking, 
he thought it would be a very great assistance to have definite 
dimensions in the regulation, although he recognised the difti- 
culty with regard to existing works. He thought the owners 
of such works could fall back upon the exemption, 

Cross-examined by Lord Новкнт Cecil, who asked for the 
words "as far as reasonably practicable’ to be made applicable 
to all the regulations. witness expressed the opinion that the 
exemptions would have the same effect. He agreed that the 
Coal Mines Regulations left all existing. apparatus untouched 
until an inspector directed a change to be made, and in these 
circumstances the owner was given the right to appeal to arbi- 
tration. This regulation had been dratted in view of the fact 
that there were at that time very few installations іп mines. 
He could not see that this was an unreasonable provision in 
respect of central station switchboards. 

Mr. Vesey Knox reminded Mr. Patchell that under the Coal 
Mines Regulations an exemption from the Secretary. of State 
was a bar to prosecution. Mr. Patchell also agreed that the 
mining rules were also drawn up mainly from the point of view 
that the persons in charge of electrical machinery in mines had 
not had very great experience, a condition which did not apply 
to ordinary central stations. 

In reply to Mr. Pritcyarp, on behalf of the municipalities, 
Mr. Patchell agreed that there was no exception in the Mines 
Regulations as to bare conductors on both sides of the switch- 
board. but the conditions were somewhat different in the mine. 
He thought the drmensions in the regulations were reasonable 
for new work. А suggested alteration to the definition of 
"passage way," namely, ‘‘ Wavy intended for passage of persons 
engaged in the operation or control of the switchboards," Mr. 
Patchell saw no objection to. 

Mr. ALEXANDER SIEMENS. for the Institution of Electrical En- 
gineers, suggested an alteration in the definition of "'passage 
wav," by adding, ‘‘unless the same is made inaccessible by a 
wall or a door which can only be opened when the board is 
dead, except by an authorised person." 

. Mr. Cozrens-Harpy suggested an addition to this definition 
which would make it not applicable to low or medium pressure 
boards. Mr. Patchell disagreed with this 

Mr. W. B. Woonpnovsr asked if it were not possible that, in 
trving to follow these rules. the design of switchgear might 
be made more dangerous. He put a specific case of a certain 
kind of switchgear, in which all live parts behind а panel, 
which was two or thrce feet wide, were made live through 
fuses at the top about six feet high, there being live metal 
behind and a handle in front. This was in à mine. and the 
inspector under the Coal Mines Regulations insisted that either 
the panel, which was three feet wide, should be moved a 
distance to allow a three feet passage way, or that each end 
of the panel should be protected by a door which could be 
opened on the inside without a key. Very considerable expense 
was thus incurred without additional safeguard, and the result 
was that all live metal was removed to the front of the board, 
the fuses were placed within 2 ft. of the ground. and the 
operator had to operate a switch with live metal within a few 
inches of his hand, not protected by a slate panel as before. 

In answer to further questions, Mr. Patchell agreed that so 
far as he was concerned. а memorandum from the Home Оћсе 
indicating what should be done would be sufficient, but he did 
not think 1t safe to rely upon this method for all cases. 

Mr. Н. M. Sayers. for the Tramways and Light. Railways 
Association, pointed out that these rules would. when they 
came into operation, be applicable to coal mines, and would 
presumably supersede the Coal Mine Regulations now in force. 
Asked as to whether he thoucht this would be an advance, Mr. 
Patchell said he did not know. 

Mr. J. Е. С. SNEtrr. called on behalf of the Home Office, said 
he entirely agreed with Rule 17. While recognising the diffi- 
culty of fixing definite figures, he considered a high standard of 
work was set by these regulations. Не had came across several 
low-pressure boards where at the back there were resistance 
frames, or cables on the tloor, all of which had formed obstruc- 
tious which were undesirable, and which were not indicative of 
good design With extra. high pressure boards, it was поё 
unusual to find transformers placed in a position. where they 
formed an obstruction. to the passage way. He entirely. sup- 
ported. Mr. Ram's conclusion. that the passage way should be 
clear and unobstructed. If any works could not be made to 
comply with the regulations, they should be reconstructed, but 
he thoucht such cases would be very few. In two cases, recently. 
of electrical design with which he was concerned he had adopted 
very nearly these dimensions before the regulation was drafted. 

In answer to Lord Ковент Crcit, Mr. Snell stated that one 


of these cases was a high-pressure board, in which, although the 
bus-bars and all live parts were contained in cubicles and further 
protected by iron doors, he allowed 4 ft. 6 in. between the wall 
and the iron plate forming the cover of the cubicle. So far as 
he was concerned, he saw no objection to the introduction into 
the regulations of the Coal Mines regulation which stipulates 
that existing apparatus shall be left unless an inspector other- 
wise directs. 

In answer to Mr. Vesey Knox, Mr. Snell stated that he did 
not think any of the sub-stations designed by himself during the 
past three years would not comply with the dimensions in the 
regulations. 

Mr. A. SIEMENS, on behalf of the Institution of Electrical 
Engineers, suggested an alteration in the wording of Regula- 
tion 17, to provide for switchboards which are fitted with doors 
or other devices which cannot be opened whilst the switchboard 
is live. except by an authorised person. Мт. Snell thought 
Exemption e provided for such cases, and it they were to put 
every specific case into the regulations, then it would make 
them too long and burdensome. 

This closed the case for the Homie Otlice in regard to Regula- 
tion 17. | 

It may be pointed out that the coniparatively small amount ої 
cross-exanunation is due to an intimation from the Commissioner 
that tue tact of an objector not having cross-examined, will not 
tell against him, as the cross-examination that has taken place 
will be considered in favour of every objector who had lodged 
objections. This course has been adopted owing to the large 
number of similar points covered by ditterent objectors. 

The case for the opposition to Regulation 17 was opened by 
Lord Robert Cecil, on behalf of the London Electric Lighting 
Cos. 

Mr. C. P. Sparks, Chief Engineer to the County of London 
Electric Supply Co., said that his principal objection to Regula- 
tion 17 was that its application would necessitate expensive 
alterations from the low-pressure point of view. He was quite 
certain that it would make structural alterations necessary, which 
it would be physically impossible to comply with. With high 
pressure and extra high pressure the difliculties might not 
so great. As an instance of his objections, Mr. Sparks pro. 
duced a section of the sub-station belonging to the Richmond 
(Surrey). Electric Light. & Power Co., which supplies diret 
current upon the three-wire system at 110 and 220 volts, and 
power at 220 and 440 volts. Тһе distance from the back of the 
switchboard to the wall was 5 ft., but taking into consideration 
the bus-bars the clear space was 2 ft. 44 in., and between the 
bus-bars and the brick buttress there was only 2 ft. clear space. 
It was physically impossible to increase these measuremente. 
There had been no accident on this board, and in his opinion 
it involved no danger. 'Гһе station had been in existence for 
17 or 18 years; the width of the engine-room was 22 ft. 9 in.. 
and the distance from the front of the board to the pedestal 
of the machinery was 4 ft.; thus it was impossible to bring the 
board further out, and to set it further back would involve the 
reconstruction of the buildings, as the boiler-house ad joined. 
They had no powers to acquire land con pulsorily, so that if 
these regulations were enforced upon them, they would have 
to do so by agreement. with owners of the adjoining property. 
in which case a very prohibitive price would have to be paid. 
He did not agree that the occupier was sufficiently protected by 
the exemption, and he did not think he personally could 
bring his stations within Exemption (e). The ordinary factory 
inspector took a very narrow view of things, and naturally 
would not take the responsibility of giving the owner the benefit 
of the exemption. He was of opinion that the Coal Mines 
Regulation. to the effect that the existing precautions might be 
continued until an inspector directs otherwise, ought to be put 
into these regulations. His opinion was that a coal mine in- 
spector was a very much more specialised individual and of a 
far higher calibre than an ordinary factory inspector, and seeing 
that an appeal was allowed in mines, he thought the case for an 
appeal in the case of the present regulations was much stronger. 

Cross-examined by Mr. Gray, he stated that he saw little to 
object to with regard to the dimensions in the regulations in their 
application to new work. Concerning existing work, he could not 
accept the assumption that the regulations would be administered 
reasonably from his point of view, as he could not conceive a 
sufliciently broad-minded inspector to take the responsibility of 
giving him the benefit of the exemption. He believed it would 
be practically impossible to convince an inspector that a station 
could be made equally safe even if it did not complv with the 
regulations. He was quite convinced that if the regulation came 
into force the boaru at Richmond would have to be recon- 
structed. The only way in which the board could be made to 
comply with the regulation was to have a remote contro] switch- 
board, for medium pressures, which would be too expensive. 

Mr. С. Н. Merz, for the Newcastle Electric Supply Co. and 
the two Durham power companies, said that by enabling electrical 
engineers to design switchboards upon certain lines, it was pos- 
sible to supply electricity economically at very low prices, but 
if restrictions were to be placed upon them in relation to their 
design, the cost of these boards would be increased and all the 
advantages of cheap electricity would disappear. The com- 
panies which he represented supplied about 130.000 to 150.000 
h.p. of motors, and the capacity of their ninety-six sub-stations 
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was about 100,000 kw. New sub-stations were being erected at 
the rate of 50 or 40 a year, and he regarded the setting up ot 
dimensions, as proposed, a backward step. If Mr. Ram meant 
that a space of 4 tt. from the wall of a cubicle on a switchboard 
with isolating switches and a door would comply with the regu- 
lations he thought that would get rid of many objections, but 
it was not in the regulation. The Home Осе had suggested 
that nobody but themselves cared for the satety of the workmen. 
Asa matter ot fact, all designs were looked at from the point 
of view of salety to workmen, although more or less linked up 
with this was the question of security of supply. 1f the Home 
Ottice wanted the greatest safety, then they had specified the 
wrong thing in these regulations. If there was one thing neces- 
sary in extra-high tension work, it was that each panel should 
be entirely separate. This was far more important than that 
any passage should be 2 or 4 ft. wide. Personally he would 
specity absolute clear sub-division of panels, and clear means 
of indicating which panel a workman was at work on. The 
design of sub.stations was developing and improving, and the 
fixing of specific dimensions was the wrong way for getting 
saietv. Mr. Ram had expressed a preference for iron sheets 
under isolating switches. ‘The Newcastle Co. had. as a matter of 
fact, abandoned this method because they considered it was 
more a source of danger than the reverse. Another important 
point not mentioned in the regulations was the space between 
poles. These things were much better discussed whilst looking 
at the actual boards, and he would therefore like the Commis- 
sioner, if it were possible, to pay a visit to some of the New- 
castle sub-stations. A special objection related to the electro- 
chemical industry, namely, whether these regulations were neces- 
sary below 250 volts. Тһе Castner Kellner Alkali Co., which 
took current from the Newcastle Co., used а great many bare 
wires which they were afraid might be CT as part of the 
switchboard. and in that case the limit of low pressure was too 
high to exclude them from the regulations. He thought it would 
be onlv fair to say that electrochemical works below 250 or 500 
volts should be excluded. 

In cross-examination, Mr. Gray pointed out that Mr. Merz, on 
the point of separate panels. had overlooked Regulation 18 (d), 
which provided for these. Mr. Merz replied that this regulation 
did not go far enough, which emphasised his point as to the 
objection to regulations upon specific details. То deal properly 
with this point alone, weuld require a four-page specification. 
The only reason he could give for wishing to have the dimen- 
sions in was that it made the regulations intelligible to the 
inspector. He agreed that 3 ft. was a sate width for a passage- 
wav, if the switchboard was properly designed in other respects. 

Mr. W. W. Lacke, Chief Electrical Engineer to the Glasgow 
Corporation, gave particulars of one of his boards, in which the 
total space from the back of the switchboard to the machines 
was onlv 4 ft. 6 in., whereas to carry out the regulations there 
should be 17 ft. under the conditions prevailing. The present 
arrangements had been in existence for some years, and had 
been perfectly safe. He had made an estimate of what it wonld 
cost to absolutely comply with the regulations. ind it would 
involve the abandonment. of two sub-stations containing 9.000 kw. 
of plant at an expenditure of £120,000. He agreed with the 
previous evidence that it was unnecessary to define dimensions. 
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Mr. Lackre handed in further photographs of the Waterloo 
Street and St. Andrew’s Cross sub-stations, the switchboard 
conditions in both of which he said would not comply with 
Regulation 17. 

In cross-examination, Mr. Lackie stated that the floors of the 
switchboard galleries were made of glass, and there were a 
number of holes about one foot square through which the 250- 


volt bus-bars passed. He regarded these conditions as abso- - 


lutely safe, although a man would get a shock if he put his foot 
on the metal work of the board, and touched one of the bus- 
bars at the same time. Не thoucht the boards were safer than 
they would be if constructed under Regulation 17. 

Mr. Gray: Then you would come within the exemption ?—But 
I do not come within the rule. 

Discussion took place between Counsel and the witness as to 
what alterations could be made in the event of an inspector 
certifving that these boards did not comply with the regulation. 
Mr. Gray suggested the arrangement of the bus-bars in the same 
plane along the passage instead of across it. Мг. Lackie 
objected to this on the ground that where the bus-bars came 
under the board, they would have to be crossed. which would 
introduce an element of danger in cleaning, quite apart from 
the question of expense. Objection was also taken to Mr. Gray’s 
suggestion that the bus-bars and other live metal could be 
covered, on the ground that this would interfere with efficient 
cleaning. Of course. said Mr. Lackie, if the bus-bars were 
covered with insulation, they might be made safe in that way. 

The question was then discussed of making rheostat contacts 
safe bv protection. Mr. Lackie argued that any form of cover- 
ing would hide the contacts from the operator, thus preventing 
him from knowing when they were working properly. 

So far as getting over the difficulty of bare conductors was 
concerned, of course, a glass plate could be placed over the 
rheostat. Various suggestions by Mr. Gray as to guarding the 
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machinery in the sub-stations, which are very close to the 
switchboards, were agreed to by Mr. Lackie in so far as they 
were possible, but he would not accept the suggestion that the 
degree of security afforded by these methods would be commen- 
surate with the expense involved. А suggestion by Mr. Gray that 
the St. Andrews Cross sub-station switchboard could be raised, 
and so made to comply with the regulation, was met with the 
answer that this would necessitate an alteration in the position of 
the travelling crane. In many cases Mr. Lackie agreed that, 
whilst the covering up of the bare conductors might make things 
safer from the point of view of workmen, there was a strong 
possibility of introducing extra risks of fie. 

Mr. Sypxey Morse here suggested that Rule 55 of the Coal 
Mines Regulations should be adopted by the Home Office; such 
an action would, he said, considerably shorten things from his 
point of view, and possibly from others. This rule read as 
follows :--- 

"Notwithstanding anything contained in these rules, апу 
electrical plant or apparatus installed or in use before the 
coming into force of these rules may be continued in use unless 
an inspector shall otherwise direct, or subject to any conditions 
affectiug safety that he may prescribe. 

“In case any difference of opinion shall arise between an 
inspector and an owner under this rule, the same shall be 
settled as provided in Section 42 of the Coal Mines Regulation 
Act, 1887.” 

Mr. SwiINBURNE said that it appeared the objectors were 
running two cases against Hule 17. First, that there should be 
no dimensions, and, secondly, that it did not include an лр 
tion for existing work. Не suggested that some addition might 
be submitted by the objectors, which would definitely lay down 
when an existing station was complying with the regulation 
without having recourse to the inspector. 

Mr. А. А. CAMPBELL Swinton, by agreement, gave evidence at 
this stage, in the interests of 42 stations supplying electrical 
energy under Provisional Orders, including the whole of the 
Edmundsons’ group. Regulation 17, he said, affected small 
concerns much more than larger ones, on account of the very 
unsatisfactory financial position of such undertakings. The 
question of safety, he said. was a comparative one, and per- 
sonally he preferred to have bare live metal about a station, 
with strict instructions to the workmen as to the nature of the 

lace in which they were working. He had а 10,0C0-volt 
batters in his own office. and no precautions were taken in the 
way suggested by these rules. їс reply to Mr. Gray, Mr. 
Swinton said he had no objection to the rules for new work. 

Мг. Н. TarBor. President of the Incorporated Municipal 
Electrical Association, and Chief Electrical Engineer to the 
Nottingham Corporation, supported the previous evidence as to 
deleting the dimensions trom Rule 17, and asked for a complete 
exemption for existing work. He preferred to have the passage- 
wavs about a switchboard as narrow as possible, so that they 
would not be used by the workmen except for the purposes of 
their work. When these passage-wavs were made too wide, the 
workmen frequently made use of them as a short cut for leaving 
their work at night, and so on. 

Mr. Gurtripcr, on behalf of the London County Council, 
expressed his intention of not calling evidence, but of relying on 
the view already expressed Ьу other witnesses. 

Mr. W. B. WoonpuHovsE, for the Yorkshire Electric Power Co., 
did not call evidence, but drew attention to a type of switch- 
board not already mentioned, namely, remote control extra high 
tension switchgear. On these boards they had direct current, 
and two alternating-current systems in close conjunction with 
each other. The point that he wanted to make was that the 
standard voltage for alternating-current instruments trans- 
formed from extra high tension would bring that type of board 
under Section 17. It would be difficult to make such a board 
conform witn Rule 14 (c) or 18 (d). Further, some types of 
remote board were almost horizontal, and it was difficult to 
see how this type of board was going to be treated under 
Section 17. 


——— — 


Mr. Ram was then cross-examined with regard to Rule 12. 

In reply to Mr. Vesey Knox, he stated that he was informed 
that no-voltage releases for alternating-current motors were on 
the market. and that several were in use. 

Mr. Vesey Кхох stated: he was instructed that there was no 
standardised article to be obtained commercially which would 
comply with the requirements of this rule in the case of a single- 
phase motor. 

In the course of further questions, Mr. Vesey Knox put the 
case of a three-motor crane used in dock work, with a competent 
man constantly in charge. Was it not sufficient if this man had 
means ready at hand to turn off the current in case of need? 
Mr. Ram thought the man might forget to do so. 

Asked as to accidents which had led him to draft this rule. 
Mr. Ram mentioned the case of a printing machine motor in 
which the current failed, and the machine stopped. Whilst the 
electrician on the premises was putting in new fuses, the 
machine operator thought he would take the opportunity of 
getting into the machine to oil the bearings, or something of 
that sort. He had forgotten to turn off his switch, and the 
man replacing the fuses, which were in another room, gave no 
warning that he had done so. The result was that the motor 
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started, and the operator was caught in the printing machine 
and killed. He had formed no estimate as to what the cost of 
fitting such a device on motors would be, but it might vary, 
according to the size of the motor, from 10s. to £10. With 
continuous-current machines it would not add 10s. to the cost 
of the starting switch. He admitted that he had never seen a 
no-voltage release for alternating currents, but he had been 
invited to see several in operation. 

Mr. Vesey KNox pointed out that the rule would make failure 
to use this piece of apparatus, which Mr. Ram had never seen, 
a criminal offence. 

Further cross-examination elicited the information that the 
regulation did not necessarily mean that every motor should 
have such а release. One might do for several motors, and 
certainlv, in the case of a three-motor crane, one would do. 
In fact, he saw no reason, according to circumstances, why one 
release should not do for all the motors in one room. 

As a further justification for enforcing this rule, Mr. Ram 
referred to the Institution of Electrical Engineers’ Wiring Rules 
91f and 91^, of the 1907 edition, which require automatic 
releases on both alternating- and continuous-current motors. 

Mr. Vesey KNox pointed out that this was not a compulsory 


rule, but was merely a suggestion for guidance, and there was 


a permanent committee which made alterations from time to 
time. The Home Office Regulation was one which could not Бе 
altered except under a procedure involving an inquiry if there 
was opposition. 

Mr. Sypney Morse raised the «question as to whether the size 
of the Оо should be one-third horse-power as the minimum. 
He thought this was much too low. but was prepared to leave 
this to the Commissioner. 

Mr. ALEXANDER SiEMENS asked Mr. Ram if he could not accept 
the suggestion of the Institution of Electrical Engineers, namely, 
to add ,, unless the motor is automatically prevented from re- 
starting.” 

Mr. Ram thought it possible that this might be accepted. 

Mr. Siemens, in the course of a few further questions, indi- 
cated that in his opinion to put a no-voltage release into the 
circuit was the same as putting in another fuse, and taking 
Mr. Ram’s instance of the printing machine fatality, he argued 
that if the man who had put in the fuses had replaced the 
automatic cut-out, also without warning, the accident would 
have happened all the same. 

Mr. Cozens-Harpy pointed out that there was a very distinct 
objection to having a no-voltage release on a liit. 

Mr. Ram thought a sutticient case could be made out in regard 
to lifts to secure an exemption. A suggestion by Mr. Cozens- 
Hardy that the automatic no-voltage release might be on the 
distribution board ten minutes away from the lift-man, was not 
assented to. 

Mr. Ram gave, as an example of why this rule would be useful 
for cranes, the case of a man operating an overhead travelling 
crane. The current came off, and not knowing what was the 
matter, he got out of his cage and began to crawl along the 
gangway to get down to ascertain the cause of the stoppage. 
In the meantime the current came on again, and having for- 
gotten to leave his controller in the ''off" оин the crane 
started, caught him up, and crushed him. Had there been a 
no-voltage release, that would not have happened. 

As an instance of the saving of time which the use of no- 
voltage releases would effect, Mr. Ram mentioned that one 
power company in this country, which did occasionally have an 
interruption of supply, had made it a rule that their соп: 
sumers, in the case of interruptions, should not expect the 
supply to be resumed in less than eight minutes, as it took 
that time to go round and pull off the switches. If automatic 
switches were used a considerable saving in time, and conse- 
quently in money, would be made. 

A series of questions were put bv Mr. Cozens-Hardy with 
regard to what might happen if Mr. Rain’s suggestion that one 
release would do, in the case of small factories, for the whole of 
the installation were adopted. He contended that the danger 
would be as great, if not greater. than if there was no automatic 
release at all. The point he wished to make was that Mr. Ram's 
argument that the expenses would not be great did not hold. 
for the reason that in his view, to carry out the regulation an 
automatic release must be put at everv switch, otherwise the 
regulation was useless. Mr. Ram said a warning would have 
to be given when the no-voltage releases were replaced. 

Mr. W. B. WoopnpnovusE suggested that the extra cost of 
motors, in consequence of this regulation, would tend to prevent 
the use of electricity. In. other words, the keen competition 
between various forms of power would turn the balance against 
electricity by the extra capital cost of the motors. Taking the 
instance mentioned by Mr. Ram of the printing machine, he 
argued that this was really a case for fencing the machinery to 
prevent the man from getting into it. Mr. Ram refused to 
admit this contention for the reason that, in his view, the 
no-voltage release would have acted, and the operator would 
have been given warning when the current was on again. "That 
was the object of the regulation. 

Mr. WoonpnovsE next took the case of textile mills with a 
steam engine driving long lines of shaftine fitted with fast and 
loose pulleys for operating the various machines. He said that 


no regulation had been made to prevent injury to the work. 
people by the sudden stopping of the steam engine, and it 
frequently happened that the engine stopped and was started 
again without any warning. The only rule was that whenever 
the main shaft stopped, the operators were to put their belts 
on to the loose pulley. From this he argued there was simi- 
larly no need for the operator of an electric motor to be 
further protected in a case of stoppage of current, than being 
instructed to put his switch in the “off” position. In fact, 


he said, this was a machinery trouble, and not an electrical 
one. Continuing. Mr. Woodhouse stated that in the case of a 


shunt motor, these devices had been fitted as a precaution to 
the motor itself, not to the workmen, and therefore to say that 
because they were fitted to continuous current motors they 
should be fitted to all motors, was not a good argument. 

As a result of further discnssion, Mr. Ram said that in the 
case of the cranes which he had mentioned, he believed that a 
system had now been adopted by which the man could not 
leave the cage of the crane except by opening a door, and this 
door opened the switch. Such a device, he said, would get the 
benefit of the exemption. 

Mr. WOODHOUSE, as a further illustration of the hardship 
of enforcing this regulation in all cases, mentioned a pump 
filling а tank in which a float at a certain level of the water 
operated a switch which shut off the motor. He saw no reason 
whatever for putting upon them expense of this no-voltaze 
release in such instances. 

Мт. А. M. хилак asked that the rule should not be made to 
comply to such classes of machinery as capstans, cranes, &e. 
In the case of a capstan, no possible harm could be done. as 
the moment. the operator took his foot off the treadle, the motor 
stopped. So far as cranes were concerned, he thought they 
were much more safe without no-voltage releases. 

Mr. Ram: Then if vou satisfy the inspector on this point, vou 
come under the exemption? 

Mr. Милн: Yes, but who is to determine this point? 

In re-examination, Mr. Ram proposed that the rule should 
be altered to read ‘‘either switch off the motor. or stop the 
machinery." This alteration was made to prevent the inter- 
ne of the rule that in the case of machinery which had 
arge momentum and would continue to revolve after the current 
was shut off, the owners should not provide a brake. 

Mr. Vesey Knox, reverting to the point that the rule need not 
necessarily mean that one release should be fitted to each motor, 
sald that the view of his advisers was that there should be either 
one to each motor or none at all, and that in the former event 
the cost would be prohibitive. 

Mr. W. Н. PaicukrL was then called with regard to the use 
of no-voltage releases for alternating current. He had used 
them on 440 volts and 2,000 volts in each case successfully, but 
not for very small motors. The expense was certainly an item, 
and a bar to their use with regard to small motors. This, theie- 
fore, would be met by grouping the motors, which he understood 
the Home Of'ce would accept; otherwise the apparatus would 
cost as much as, if not more than, the motor which it was to 
control. Such a piece of apparatus was quite commercial, and 
he had tried several kinds from various makers. There was a 
German one sold in England by the Union Electric Co., which 
had been very successful, although others made in England had 
not been so satisfactory. 

Cross-examined by Mr. Vesey Knox on the question of cost, 
Mr. Patchell said he could not state definitely because he had 
always had them combined with а maximum switch, but he 
thought that £6 or £7 would be substantially correct for lare 
motors, but it was not commercial to supply them with small 
motors. Asked as to an instance in which a no-voltage release 
would have prevented danger, Mr. Patchell said he could call 
to mind no others than those mentioned by Mr. Ram. 

Mr. WoopHoUsE pointed out that no provision for the use of 
these’ apparatus in mines had been made in the Coal Mines 
Regulations, and to this Mr. Patchell] assented, but he said the 
fact that such a rule was necessary was proved by a case 
recently, in which a man had been caught in a coalcutter 
through the current coming on suddenly. 

Evidence was then heard against Regulation 12. 

Mr. С. Н. Merz said he had 5.000 or 4,000 h.p. 
connected to his mains, not one of which was fitted with the 
automatic release. He d'd not know of one in use anyavhere 
in the world; he had never seen such an article, although he had 
been through America, Germany, and factories in many other 
places. Some ingenious person migbt have invented one, but 
the thing did not exist as a commercial article. The curse of 
the electrical industry was that so many fakes could be made. 
The industry had gone on very well in the past without these 
things, and seeing that the tendency now was towards fewer 
interruptions of supply than formerly, he failed to see the need 
for enforcing such a regulation now. It was quite clear that 
in such a factory as, for instance, a shipyard or marine engine 
works the grouping of motors and fitting of automatic releases 
would be absurd. There were in such factories sometimes mere 
momentary Interruptions due to the local man in the switch.room 
manipulating his switches. With automatic releases fitted, there 
would be interruptions from this cause with the same effect 
as if there was an interruption of supply at the power 
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station. Further, according to the regulations these releases 
would have to be fitted to motor-generators, which was very 
undesirable. 1f the appliance was to be fitted at all, 1t should 
be fitted to every motor, but this would be a serious matter 
financially, and would only introduce another possible source 
of breakdown. The feature of the alternating-current motor 
was that it was a machine, and not a piece of electrical appara- 
tus, and that was why it was being so largely adopted. The 
gret advantage of power supply was in the use of induction 
motors without slip rings. 

Mr. Merz then made a few comments upon Regulation 4. 
Even as redrafted, he said, this might apply to isolating links 
which would be absolutely useless tor breaking the circmt. It 
they omitted the words *''intended to be used for breaking the 
circuit," this would meet his point. 

Mr. Gray pointed out that it was the intention of the rule 
not to include isolating links. 

Mr. Merz, continuing, thought that the rule should not apply 
to apparatus below 250 volts, and that the power should be 
linited to 100 h.p., or something of that sort. In a great many 
cases, switches upon switchboards were practically nothing more 
than isolating links, and they were quite satisfactory for small 
powers. 

With regard to Rule 7, he. thought this was not practicable. 
Having regard to the Board of Trade definition of the word 
"circuit," one lamp would m«an a circuit. He asked that the 
regulation. should end at the word ''apparatus." For instance, 
winches in a shipbuilding yard would be compelled to have a 
separate switch for each circuit, 

With regard to Regulation 8, the same argument applied. It 
might be right in small shops. because 750 watts was a very 
small power, but it was really not quite practicable in big 
shipyards. 

With regard to Regulation 12, he objected to the second 
paragraph, and regarded it as almost unmeaning. Plugs were 
usually used upon the circuits in shipyards and the limit was 
too small. Great care was taken with disconnectors and plugs 
in shipyards on the Tyne, and there had been no trouble in 
using the switches. 

Cross-examined by Mr. Gray. with regard to Rule 12, Mr. 
Merz stated that the desirable thing for a man to do when 
operating a motor and the current failed was to put his switch 
ofi. хо far as the manufacturing centres on the Tyne were 
concerned, it was not a very common thing for a man to walk 
into his machine when the power went. off the motor. For 
instance, a man would not walk into the gear of a punching 
machine. He thought it was just as essential to have automatic 
means for putting the belts of individual machines on to the 
loose pulley if the gas engine or steam engine stopped, as it was 


to have an automatic switch on a motor. In the case of very 
compitated machinery, it might be necessary to have a no- 
voltage release, but as these only represented about 5 per cent. 
of the machines driven by motors, he thought it unfair to make 
rules for 5 per cent., and to which the other 95 per cent. not 
concerned had to conform. He thought that 5 per cent. was an 
excessive allowance as the number ot alternating current motors 
in use which ought to have such devices. 

Mr. Gray: But up to what size do you allow induction motors 
to be set on to the mains without special starting devices ?— 
We do not make any special regulations; we do not believe in 
hindering the use of electricity by regulations, and we therefore 
make none. What starting devices are used, are provided by 
the consumers themselves to prevent excessive rushes of current. 

In reply to further questions, Mr. Merz stated that to have 
a no-voltage release on a long circuit аз well as fuses, would 
be quite wrong practice; if they were going to have regulations 
that were stupid, let them be as little stupid as possible. 

Mr. Gray: All this refers to your own works in which supply 
is very constant '— Yes. 

But in other factories there are more frequent interruptions, 
for instance, where there is a private generating plant. Do not 
you think that in those cases automatic releases should be used? 
—-Ninety-nine per cent. of the users of these motors have been 
using them for eight years in England and fifteen vears in 
America. and in a sense vou are putting upon us the onus to 
prove that they are noc dangerous. 1 consider the rule is dis- 
honest in its drafting for that reason. 

Mr. Gray: You have been using some strong expressions, 
Mr. Merz; vou first sav that these rules are stupid. and then 
dishonest. Do you suggest that апу of these regulations are 
put forward in any but a bond-fpde manner? 

Mr. Merz: 1 do not wish to use too strong expressions, but 
I think you know what I mean. 

Mr. Gray: I am bound to say T do not. With all respect, 
vou ought not to use such expressions. with regard to any of 
these regulations. 

Mr. SwiNBURNE: Supposing, Mr. Merz, you have a motor 
of 50 or 100 h.p., and уоп have a choking coil in series for 
starting. as usual. Supposing there is a stoppage due to the 
power station, when you start up again do you give them full 
volts at full frequency right off, or do you go up gradually 
from the low frequency to the high? 

Mr. Merz: 1 should say that they would switch straight on 
as the only practical thing to do. and in the case of a large 
motor, unless it were driving a pump, probably the fuse would 
go. so that vou really have a device equivalent to a no-voltage 
release. The bigger motors generally start with the load off.’ 

The inquiry was then adjourned until Monday, March 15th. 


THE ENGELBERG-LUCERNE 25,000-VOLT OVERHEAD 
TRANSMISSION 


È a previous issue (see ELECTRICAL ENGINEERING, 
Vol. IH., p. 439) we gave a full description of the 
hvdraulie works and power station recently estab- 
lished between Obermatt and Engelberg by the 
Lucerne-Engelberg Electricity Works Co., for the 
supply of power and lighting to Lucerne and the sur- 
rounding district. The following is a description cf 
the high-tension transinission lines and  sub-stations 
belonging to this company. 

The main overhead line, which consists of nine 
copper conductors supported on a single line of steel 
lattice poles, runs from the power station near Ober- 
matt to a sub-station at Steghof in Lucerne, and is 
16'7 miles long. The nine conductors are utilised as 
follows: Three form a single three-phase circuit from 
the power house to Steghof for the power supply in 
Lucerne ; another three form a three-phase circuit from 
the power house to the sub-station at Stansstad for 
the lighting and power supply in the Nid- and Obwalden 
districts, but are continued on to Steghof as a reserve 
circuit ; two of the remaining three conductors are used 
for the single-phase lighting supply in Lucerne, and 
the remaining conductor is a reserve, and ean be used 
in any circuit. The line is intercepted at three pcints 
namelv, at: Wolfenschiessen, Stansstad, and Her- 
ciswvl—for the double purpose of taking off power for 
the supply of the surrounding districts and for inter- 


posing section switehes. At these three points all nine 
conductors are carried into massive stone towers which 
contain the section switehgear and the transformers for 
the local supply. From the station at Stansstad a 
branch three-phase line supplies the sub-station in the 
town of Stans, and another line which goes out from 
the station at Steghof supplies the sub-station at 
Kriens. 

The main line crosses the Stansstad-Engelberg rail- 
way four times, and the Brünig railway four times. 
The general character of the overhead construction and 
the steel lattice poles themselves сап Бе seen from 
Fig. 1, which shows a portion of the line in the neigh- 
bourhood of Steghof. Тһе lattice poles here shown are 
embedded in the concrete foundations, and are spaced 
about 180 ft. apart. The cross-arms, which are of 
steel, support two vertical beams of impregnated oak, 
to which are fixed the iron pins of the insulators. The 
conductors are 40 in. apart. There are 469 lattice 
poles between Obermatt and Lucerne. The weight of 
each pole is about 1,750 lb.. and the cost about £11. 
The cost of erecting the poles. inclusive of the material 
for the fcundations, works out at about £12 per pole; 
this figure includes the additional expenditure due to 
the special construction along the base of the Lopper- 
berg. The poles are earthed in the following manner: 
Every pole is electrically connected with a copper wire 
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of 0'2 in. diameter which runs the whole length of the 
line, and every tenth pole is electrically connected to 
a copper plate, with a total surface of 10 square feet, 
which is buried at the foot of the pole. The telephone 
wires connecting the power station at Obermatt with 
the various sub-stations are also carried on these steel 
poles, and in order to avoid апу disturbances, the two 
wires, Which are cf bronze and 0:12 in. in diameter, are 
crossed every 300 vards. These telephone wires can 
also be put in connection with the publie telephone 
system, although it does not seem that any special 
precautions are taken to prevent accidental contact 
between the high-tension wires and the telephcne wires. 

Between the Stansstad sub-station and that at Her- 
giswvl the line runs along the side of the road at the 
edge of the Lake of Lucerne. On the one side of the 
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Fis. 1.—THe OVERHEAD LINE NEAR STEGHOF. 


road the rocky slope of the Lopperberg rises steeply, 
and on the other side is the edge of the lake, which 
rapidly deepens. The special construction shown in 
Fig. 2 was therefcre resorted to. The lattice pole is 
fixed to a steel bracket, the end cf which is embedded 
ina massive block of concrete, as shown in the diagram. 
The wall built over this block is to protect the pele 
from the boulders which occasionally roll down the 
side of the Lopperberg. The poles would have been 
placed at the edge of the road, but there was already 
a line of telegraph and telephone wires which could 
not be moved. In order to reduce the number of 
poles along this portion of the route, the average span 
was doubled, t.e., 360 instead of 180 ft. 

The transformer sub-stations at Wolfenschiessen, 
Stansstad, and Hergiswyl contain each one oil-cooled 
three-phase transfermer with a capacity of 30 kw. 
These transformers transform down from the line pres- 
sure of 25,000 volts to a pressure of 350 volts. The 
secondaries are star connected, and the neutral point 
is earthed. Lighting is done between cne phase and 
the neutral conductor, i.e., about 200 volts across the 
lamps. The transformers are well protected against 
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lightning, &e., and all the high-tension switchgear is 
arranged, as was described in the case of the switch- 
gear in the power station, in fireproof cells. 

The lightning arresters, which are of the horn type, 
are connected to earth through water resistances. The 
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Fic. 2.—Latrice Pores AND Bracket CONSTRUC- 
TION ALONG THE EDGE OF THE LAKE. 


water is mixed with a little glycerine to prevent it 
from freezing in winter. The sub-station at Stansstad 
is larger than the other two, and contains, besides the 
small three-phase transformer for the local supply at 
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3.—SECTION THROUGH THE TRANS- 
FORMER SUB-STATION AT KRIENS. 


FIG. 


350 volts, two 250-kva. transforiners which transform 
down from 25,000 volts to 5,000 velts. These last 
supply power, over the three-conductor line already 
mentioned, to the town of Stans. The town of Кеп 
also receives a supply at this pressure. 
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The sub-station at Steghof ior Lucerne is an exten- 
sion of the old power staticn for the Lucerne tramways. 
This station contains the three-phase transformer plant 
for the power supply, the single-phase transformer 
plant for the lighting supply, and the motor-generator 
plant for the tramway supply. This sub-station con- 
tains, as do all the others; lightning arresters and other 
protective devices, also automatic oil-switches and 
other necessary switchgear. The transformers and 
switchgear are arranged in a similar manner to that 
at the power station at Obermatt. The pressure is 
transformed down from 25,000 volts to 2,650 volts, 
which is the pressure of the outgoing lighting and 
power supply cables. The lighting transfcrmer plant 
consists of three 700-kva. single-phase units, exactly 
the same, as regards construction and method of cool- 
ing, as those described in the previous article (see ELEC- 


TRICAL ENGINEERING, Vol. II., p. 445). The power 


transformer plant consists of three groups of three ЗОО- 
kva. units arranged in mesh connection. The frequency 
of the supply is 50 cycles per second. 

Room is provided for three motor-generator sets for 
the tramway supply, but only two are installed at 
present. The asynchronous three-phase motors are 
rated at 340 kw., 2,650 volts, 490 r.p.m., and are 
direct-coupled to continuous-current generators rated 
at 300 kw., 575 volts. A battery of accumulatcrs 
situated in the old power station is used in parallel 
with these motor-generators. 

As has been already mentioned, a high-pressure line. 
consisting of three conductors, connects the sub-station 
at Steghof with a sub-staticn at Kriens. This station 
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Fic. 4.—Low-TENSION TRANSFORMER SWITCHGEAR IN KRIENS 
SUB-STATION. 


contains three oil-cooled three-phase transformers, 
rated at 450 kva. each, and transforming down from 
25,000 volts to 500 volts. This sub-station is chiefly 


for the supply of a large silk factory, which takes about 


1,000 kw. Fig. З is a section through this sub-station, 
and shows the arrangement of the switchgear. The 
high-pressure wires are brought in at the top of the 
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tower, and immediately below on the top floor are the 
lightning arresters, A, and the water-resistances, R. 
On the first floor are situated the high-pressure oil- 
break switches, H, and on the same floor, but on the 
other side of a substantial wall, the low-pressure trans- 
former switches, L. On the ground floor, immediately 
below the high-pressure switches, are the transformers, 
T, and the remaining compartment contains the dis- 
tribution board, D. Fig. 4 shows the corridor con- 
taining the low-pressure transformer switches, and 
Fig. 5 is a view of the distribution board in the corridor 
on the ground floor. The signal lamps, the current 


Fic. 5.—DisrRIBUTION BOARD 1х KRIENS SUB-STATION. 


transformers, and the ends of the outgcing three-phase 
feeder cables are conspicuous in this last view. 

With the exception of the high-pressure line itself, 
all the electrieal equipment was supplied by the Oer- 
likon Co. On November Ist, 1904, the instalment of 
the electrical equipment was commenced, and on July 
2nd, 1905, power was transmitted from Obermatt to 
Engelberg. On July 27th the tramway system 
in Lucerne was supplied from Obermatt, and on Sep- 
tember Ist, 1905, the regular supply of both light and 
power to Lucerne exclusively from the power station 
at Obermatt was taken over. During the two years of 
working since that date no troubles worthy of mention 
have been experienced, in spite of the fact that many 
heavy storms were experienced in the district in the 
summer months. 


The Batti-Wallah's Societv.— The third annual dinner of the 
P. & О. Patti-Wallah's Society was held on March 7th at the 
Holborn Restaurant. Ап excellent musical programme was 
arranged. The President (Mr. Walter Riggs), replying to the 
toast of the President and Committee, reported on the gradually 
increasing membership, and said he hoped that the new clause 
qualifying electricians and electrical engineers who were not 
necessarily sea-going, or connected with the P. & О. Company, 
to assoclate membership, would result in a substantial swelling 
of their ranks. А number of new members were enrclled during 
the evening, and the announcement was made that a branch 
was to be inaugurated at Birmingham. 
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ELECTRICAL STERILISATION OF WATER 


к apparatus for the production of ozone has been 
on the market for some few years, but ozone as a means 
of sterilising water has not generally been known from a com- 
mercial point of view. The Lahmeyer Electrical Co. have on 
view at their offices in Oxford Street, a piece of apparatus 
which they have placed on the market, and which goes by the 
name of the ‘‘Otto Ozoniser." The apparatus on view is of the 
type used for installation in private houses for treating the 
drinking water instead of filters, and consists of a small trans- 
former and ozoniser enclosed in a case a little over а foot 
square. <A special tap and emulser, in which the ozone is mixed 
with the water, are also provided. If the supply is continuous- 
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DIAGRAMMATIC SKETCH SHOWING THE PRINCIPLE OF THE ‘‘OTTO”’ 
OZONISER. 


current, a small rotary converter, four or five inches in diameter, 
must be used to convert to alternating current. The principle 
of the ozoniser is best explained with the aid of the diagram- 
matic sketch shown above. 

In the upper part of the sketch are shown the transformer and 
ozoniser in the metal case C. Р is the primary winding of the 
transformer, which is supplied with current at from 100 to 250 
volts according to the voltage of the supply mains or the con- 
verter. X is the secondary winding of very fine wire, which 
supplies current to the ozoniser plates at a pressure of about 


15,000 volts. The ozoniser proper consists of six or more glass. 
plates (6), supported on a grooved bracket at the bottom, and 
by grooved slips at the top and sides. ‘Three pairs of plates are 
shown in the sketch. The inner sides are each provided with a 
coating of tinfoil (7), the opposing coatings being connected in 
parallel with the secondary winding of the transformer. The 
distance between the coatings is about one millimetre, and the 
layer of air is broken down, so that a continuous brush discharge 
takes place between the coatings. ‘The oxygen in the air passing 
between the coatings is converted by the action of the brush 
discharge into ozone. The air enters at the top and sides of 
the battery of plates, and is sucked down through the opening 
provided in the lower bracket into the ozone pipe by the action 
of the water at the junction В. The water carries the ozone 
down with it into the emulser A, in which the two are mixed 
together, and the water thoroughly sterilised. As the trans- 
former need be working only when water is being drawn, the 
primary switch is intercennected with the water tap as shown 
at Æ in the sketch. When the water is turned on, the primary 
winding, or in the case of a continuous supply the converter, is 
connected to the supply mains, and in a few seconds thoroughly 
sterilised water is issuing out of the emulser, at the rate of 60 
gallons per hour. Аз the apparatus requires little more power 
than that corresponding to the no-load losses of the transformer, 
the consumption of energy is very low. 

When first drawn, the water smells strongly of ozone, but 
in a few seconds the ozone has gone, leaving the water fresh 
and pure. According to the pamphlet issued by the Lahmeyer 
Co., the apparatus supplies some 8 to 10 grains of ozone per 
cubic metre cf air, although much less would be suflicient to 
perfectly sterilise the water with which it is brought in contact. 

Bacteriological analyses of samples of water treated in this 
way have shown excellent results, and we are informed that 
several municipalities, particularly in France, are adopting this 
system of putting down large and complete installations to deal 
with the whole town supply. The town of Nice has decided to 
instal the '*Otto"' system, and to electrically sterilise the water 
for the whole population, at present about 100,000 inhabitants. 
The city of Paris has also put down an installation to deal with 
a portion of the city's supply of water. The plant at Bon Voyage 
has batteries of ozoniser plates taking 2:4 kw. for each battery, 
and these are supplied from transformers, which transform up 
from 220 volts to 20,000 volts. In the larger plants, the 
ozone is pumped into mixing tanks, and these are filled with 
pebbles in order to ensure that the water is thoroughly broken 
up, and mixed with the ozone. Some of the larger installations. 
deal with several millions of gallons of water daily. А portable 
sterilising plant has been designed for military use, and consists. 
of a small petrol engine driving a water pump, an air pump, 
and a small alternator, a transformer, an ozoniser battery, and a 
mixing tank. Two filters are provided for filtering out suspended 


matter. The whole plant is mounted on a carriage, and is very 
compact. The capacity of the plant is about 500 gallons per 
hour. 


The Fire at the Eiffel Tower Wireless Telegraph Station.— 
Some further particulars of the fire which occurred at the wire- 
less telegraph station at the Eiffel Tower on February 17th are 
given in La Lumiere Electrique. lt appears that the fire origin- 
ated in the condensers, the oil dielectric of which caught fire by 
some means not clearly understood. Experiments were in pro- 
gress with regard to communication with the coast of Senegal, 
but it is not thought that these had anything to do with the 
cause of the fire, as at the time of the outbreak the sparking 
apparatus was not actually in operation. The statement which 
went the round of the Press that the damage done by the fire 
had interrupted all communication with the A/éber at Casa- 
blanca is contradicted, as it was only apparatus connected with 
the special experiments mentioned above which was destroyed, 
so that the service from the ordinary station was not inter- 
rupted. 


Banquet of the American Institute of Electrical Engineers.— 
The American Institute of Electrical Engineers held a banquet 
at the Waldorf Astoria Hotel cn February 19th. The gather- 
ing was called the *'Public Service" banquet, from the fact 
that the control of public service corporations by the State is a 
topic now being much discussed in the United States, and that 
the speakers were asked to discuss themes connected with this 
subject. Mr. Stott, President of the Institute, was in the 
chair. Mr. W. C. Kerr, of Messrs. Westinghouse, Church, Kerr 
& Co., responded to the toast of “Тһе Ethics of Public Ser- 
vice." Mr. F. W. Stevens, chairman of the second district 
Commune of New York, spoke on ‘‘State Control of Public 
Service Corporations.” Mr. C. R. Huntley, of the Buffalo General 
Electric Co., also dealt with the same subject, and Mr. T. С. 
Martin, editor of our contemporary, the Electrical World, spoke 
on “The Technical Press and the Public." 
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11,000-VOLT OVERHEAD CONSTRUCTION 


HE two illustrations below show the construction 
adopted by the Clyde Valley Electrical Power 
Со. for the 11,000-volt overhead lines that have been 


Fic. 1.—GENERAL View or 11,000.vorr Line, SHOWING GUARD- 
NET AND TURNING POLEs. 
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HALF PLAN OF TOP CROSS ARM 


FOR 6 WIRE LINE. 


Fic. 3.—ELEVATIONS SHOWING 


permitted in their district. Fig. 1 is a photographie 
view of the turning poles which lead the lines 
into a sub-station, and shows the guard-net which is 
fixed in positions where the line crosses roads or paths. 
Figs. 2 and 3 are drawings showing the details of the 
steel cross-arms, &c. These cross-arms are con- 
nected by an earth-wire to a 6 ft. length of 
R.W. pipe embedded in coke breeze close to the 
base of the pole. The construction is employed 
for the line supplying the Motherwell Iron & Steel 
Works, described in our issue of February 27th. 
During 1907 the Clyde Valley Electric Power Co. have 
inereased their output from 100,000 units per week to 
11,000,000 units per annum, and their mains and dis- 
tributors aggregate nearly 150 miles. Six shipyards, 
three steelworks, five rolling mills, eleven collieries, 
two foundries, and a large number of miscellaneous 
works are now connected to their power mains; and 
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they also supply and distribute to lighting loads in 
Clydebank and a number of districts in the Lanark 


SIDE SECTIONAL 
ELEVATION ON ЕР. 


DETAIL AT А. 
SCALE OF INCHES. 
2 4 6 


Fic, 2.— DErAIL or SUPPORT FOR CROSS-ARMS. 
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DETAILS OF STEEL CROSS-ARMS. 


County Council district, and ''in bulk ° to the Cor- 
poration of Wishaw. 


The Kelvin Lectureship.— At the meeting of the Institution 
of Electrical Engineers оп Thursday, Colonel Crompton, the 
president, announced that the Council of the Institution have 
decided that the first Kelvin lecturer will be Professor Silvanus 
P. Thompson, F.R.S., and that the first Kelvin lecture will be 
delivered on ‘‘Lord Kelvin: His Life and Works," on April 
óO0th, at the Institution of Civil Engineers, at 8 p.m. 


The Under-running Third Rail System.— It is announced that 
the Belgian Government will adopt the under-running third- 
rail for its electric line at the Parc de Laeken, near Brussels. 
This decisicn was made upon the recommendation of Mr. Em. 
Uytborck, Electrical Engineer of the Government railways, 
who some months ago visited the United States and spent 
considerable time investigating heavy electric traction conditions 
here. Licence has been taken on behalf of the Belgian Govern- 
ment to use the Wilgus-Sprague type of protected third-rail, 
and orders for much of the necessary material, it is stated, have 
already been placed in America. 
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THE NEW YORK RAPID TRANSIT SUBWAY 


PAPER on the above subject was read by Mr. W. В. 
Parsons on Tuesday, February 25th, before the Institution 
of Civil Engineers. 

The population of the city of New York is about 4.150.000, 
distributed among five boroughs. The railway described in this 
Paper is confined chietly to the borough and island of Man- 
hattan, the most important district of the city. The railway 
has been constructed by and at the expense of the Municipality, 
under the jurisdiction of the Rapid Transit Commission, through 
two contracts with one company. These contracts provided 
that the company should consteuct the railways for a lump sum 
in each case, payable in cash by the city as the work progressed ; 
that it should furnish all equipment, to be taken over by the 
сиу on an appraised value at the termination of the leases, and 
{› operate the railways for 50 vears with the renewal period of 
25 years. The rental during the first period is the interest on 
the city’s bonds issued for the construction, plus 1 per cent. per 
annum fer a sinking fund. For the second period the rental is 
to be fixed by arbitration. 

The route begins at one of the suburban stations of the Long 
Island Railroad, in the borough of Brooklyn, passes under 
streets in that borough for 14 mile, and thence in tubes under 
the East River, whose width at the point of crossing is nearly 
one те; it then follows a central route under streets in 
Manhattan for about eight miles, where the line forks, one 
branch continuing north, the other north-east to the upper part 
of the city in the borough of the Bronx, giving à total length 
of route of 257 miles. It was in 1894 that the Rapid Transit 
Commission was appointed and the work projected ; but for 
various reasons the latter was not begun until 1900. ‘Fhe author, 
as chief engineer to the Commission, after a study of the tubes 
in operation and under construction in. London, advised that 
the converse extreme principle in design be adopted, and that 
so far as possible the railway be of "subway" rather than 
tube tvpe, and be kept as close to the surface as local conditions 
permitted. 

In New York, the demand for additional transportation, 
especially for long distances, was so great that the two tracks 
were recognised as being too few to carry the trathe, and 
especially to give the required high speed. It was therefore 
decided to construct four tracks, parallel, and usually оп the 
same level, over the central section, where the trattic would be 
the heaviest, on which trains could run all day in both direc- 
tions. The outer tracks were to serve the local trattc, with 
about four stations to the mile, while the inner tracks were to 
сагу the fast service, with stations at intervals averaging 

$ mile. On the sections where tratlic would be less heavy, 
three tracks were projected, the central one to give an express 
service in the direction of maximum demand; that is, towards 
the commercial district. in. the morning, and from it in the 
evening. Of the total route, 102 miles have two tracks; 76 
miles, three tracks; 76 miles, four or five tracks; 02 mile, 
eight tracks, a storage yard; and O'l mile, one track, a terminal 
lcop. 

To support the street roadway, a flat roof was adopted, con- 
sisting of transverse beams set at 5-ft. spacing. From the 
surface of the paving to the top of the roof the minimum 
distance is 30 in., governed by the yokes of the surface electric 
tramway. The height in the clear from rail-level to underside 
of roof is 13 ft., and the width per track is 12 ft. 6 in. The 
internal diameter of a tube of corresponding capacity would be 
15 ft. 6 in. This accommodates a car similar to the one in use 
on the New York elevated svstem, and much larger than any 
саг in the London tubes, except the Great Northern and City. 
The minimum depth from street to rail-level is 17 ft.. and to 
platform about 15 ft. Every effort was made to attain this 
last dimension at stations. In order to keep the subway dry, an 
cnvelope of waterproofing material was embedded in the concrete 
of floor, walls, and rcof. This material was alternate layers of 
paper roofing-felt and carefully selected asphalt. This envelope 
was made continuous, and was protected from subsequent 
external injury by an external covering of concrete. This was 
found to work well against even а substantial hydrostatic 
pressure. Where, however, such pressure became considerable, 
layers of bricks, dipped in asphalt, were used instead. Atter 
the work had begun, a structure of reinforced. concrete was 
designed instead of the beam construction, and has been largely 
used. The rows of columns between the tracks are retained, 
and, in order to economise space, such columns are of steel. A 
longitudinal truss of reinforced concrete cennects the columns, 
while the roof and walls contain rods on the tension side. 
Wherever below the level of standing water, rods were em- 
bedded in the iloor. Such construction, in practice, was found 
to be both cheaper and more expeditious than beam construc- 


tion, Although the basis of the design is a shallow subway, 
with a flat roof, and constructed by ‘cut-and-cover " methods, 
there was no hesitation to depart from this type if conditions 
demanded or warranted such a course. There аге 142 miles of 
cnt-and-cover, of which 13 miles have a flat and 1'2 miles an 
arched roof, 59 miles of masonry-lined tunnels, 277 miles of 
iron tubes, and 66 miles in the open or on steel viaduct. ` 

Stations for the local tracks, except in a few instances where 
island platforms were more convenient, have plattorms on the 
outside with short direct stairways leading to the pavement. 
There are for each platform usually two exit and two entrance 
Stairs. ‘The express stations are served by island platforns, 
ons between each pair of tracks, connected with each other 
and with the street pavements by an overhead bridge. At such 
stations passengers can transfer freely and without extra charge 
from local to express trains and vice versd. Such transferring 
is done to an unexpected extent, the local trains acting as 
gatherers and distributors for the express trains. The express 
trans are scheduled to make about 30 miles per hour. and the 
locals 13 miles. "There are 58 stations, of which all but four 
are reached by stairs only, while of the four, three have lifts, 
and one a moving staircase working in both directions.  June- 
tions are arranged so that opposing tracks pass under and over, 
there being no level crossing. ‘The sharpest curve where speed 
is possible has a radius of 458 ft., and the maximum gradient 
is 1 in 55, or less than 1 in 60 if accelerating is likely. The 
express tracks are wholly and the local tracks partly protected 
by automatic block signals, with emergency automatic stops 
The permanent way is of the usual American standard with 
100-1, rails. 


New Admiralty Wireless Telegraph Station.—It is stated that 
the Admiralty are about to establish a wireless telegraph station 
at Easington, in Holderness. the special junction of which will 
be to keep in touch with the North Sea fleet. 

Interference with Wireless Messages.— According to the Elec- 
trical Review (New York), President Roosevelt transmitted 
to Congress on February 13th a letter from the Secretary of 
the Navy, recommending the enactment of laws making it a 
punishable offence ''to originate or transmit a false wireless 
message purporting to be official, or to break in and interfere 
with any wireless station while it is transmitting ап otticial 
message, or to refuse to cease or fail to cease sending a private 
wireless message when called upon to do so by an operator 
having an otlicial message to be sent." The restrictions sug- 
gested are intended to apply particularly in times of peace. 
In times of war more rigorous restrictions would be indicated. 


Proposed New Australian Electric Railway.—According to the 
Australian Mining Standard, it has been proposed to construct an 
electric railway between Collingwood and Doncaster (Victoria). 
The line would be a single one. and about 8] miles in length. 
Mr. M. Kernot, chief engineer for railway construction for the 
Victorian Railways, estimates that the cost of the line construc- 
tion will be about £77,500, excluding power-house and rolling- 
stock. The power-house and plant would cost about 210.200. 
and the rolling-stock, consisting of ten motor-cars and five 
trailers, 515.500. ‘This makes the total cost of the electric line 
amount to £101.000, whereas the estimated cost of the steam 
hne is £166,C00. The working costs, including everything. and 
with electric power supplied. from the generating station at ld. 
per unit, would come to about £17,950 per aunum. On the 
present population there would be an income of not more than 
£2.070 a year, consequently the railway would not рау unul! 
there was a large increase in the population along the route. 


Electric Cab Signalling in бегтапу. — А few notes on a system 
of cab signalling which has been introduced on the Prussian 
State Railways are given in an American Consular report. The 
purpose of the appliance 1s simply to give the driver warning 
at points abcut 100 yards before a signal. No attempt has been 
made to repeat the indications of the signals in the cab, as it 
is held that if he had orly to observe signals in the cab, then 
the attention which it is his duty to devote to the road would 
greatly diminish. The watching trem the locomotive, which 
is absolutely necessary for the safety of the train, would be 
gradually left unperformed, and the attention only directed 
to the little apparatus in. the cab. Experiments in purely 
mechanical svstems led to the adoption of an electrical contact 
apparatus as being the only form suitable for high speeds. At 
a fixed distance from the signal post two parallel iron bars with 
a small space between then are mounted along the track tor 
several vards. There is attached to the locomotive an arm 
which carries а brush. made of pliable copper wires. The 
passage of this brush between the iron bars produces а contact 
which is intense and free from concussion, Ап electrical action 
follows upon the mechanism in the cab, a bell sounds, and a 
white slide replaces a red. The sign remains plainly visible 
to the eve until the engineer presses а button. He knows 
definitely that a signal is to be expected, and if he cannot 
clearly make out the order intended, will stop the tiain. 
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OPENING OF THE HUDSON RIVER TUNNEL 


HE first of the Hudson & Manhattan Railroad Company's 

tunnels under the Hudson River was formally opened for 
trattic by President Roosevelt on February 25th. The part of 
the route now opened consists of a twin-tube tunnel extending 
from Hoboken, on the New Jersey side, to Sixth Avenue and 
Nineteenth Street, New York, a distance of nearly three miles. 
This section is generally designated the Morton Street or ‘‘up- 
town " tube, and forms a part of the complete scheme of about 
18 miles of track, the remainder of which is nearing completion. 
There are eight stations on the portion of the line now open, 


by Mr. W. €. McAdoo to go on with the tunnel. The 3.500 ft. 
of old tunnel was acquired, and the tube finished with the steel- 
ring method. Work on the second parallel tube was also com- 
pleted. These are the tunnels to be opened on February 25th, 
but to them has been added the extension under Sixth Avenue 
on the New York side. 

The diameter of the tubes is 15 ft. 5 in. in the clear, and the 
depth of the tunnels below the surface of the Hudson River 
varies between 60 ft. and 90 ft. Under the river the tubes are 
about 30 ft. apart for the greater part of the distance. The 
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Fic. 1.--Secrion or TUNNEL AND ELEVATION OF CABLE JUNCTION Box SHOWING ARRANCEMENT OF FEFDERS, POSITION 
оғ Track ap Conpucror RAIL, &c. 


including the Hoboken station, and seven on the New York 
side of the river. 

The project of building a tunnel under the Hudson River had 
its inception in 1878, when D. C. Haskins conceived the idea of 
constructing a brick tunnel from Hoboken to New York, through 
which he proposed to run railroad trains having a grand rail- 
road terminal in the vicinity of Washington Square. His plan 
embodied simply a tunnel for the purpose of gaining access to 
New York for a terminal, and did not contemplate the extensive 
system of connecting lines now being completed. With much 
difficulty a company was formed to undertake the great work, 
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Fic. 2.—STANDARD ARRANGEMENT OF THIRD RAIL. 


and after a large sum of money had been spent, and about 
1,200 ft. of tunnel built, the company failed, and in 1880 the 
undertaking was temporarily abandoned. In 1890 another com- 
pany was organised with English capital, and the contracting 
firm of Pearson & Son, now engaged in constructing the East 
River section of the Pennsylvania tunnels, resumed work where 
the Haskins company had left it. This company, after adding 
about 1,800 ft. to the part already built, also failed, and once 
more the enterprise was checked. The original tunnel was con- 
structed of brick and masonry in the old way, but it appears to 
have been the first time that compressed air had been used in 
horizontal work of this sort. In 1901, a company was formed 


system of separate tubes for north and south bound travel is 
maintained under Sixth Avenue and elsewhere in New York, 
although there the tubes are close together, and at passenger 
stations are joined so as to afford space for an island platform 
between the tracks. There are also side platforms as exit and 
egress platforms are kept separate. The use of separate tubes 
permits of ventilation by the piston action of the trains, which 
draws in fresh air from either end and forces the foul air out 
in front. In addition, the company has installed all along the 
line apparatus for artificial ventilation, which may at once be 
put into use if for any reason the tunnels or stations require an 
additional supply of fresh air. The whole cost of the system 
when complete will be 72 million dollars. 

The arrangement of the third rail, which was designed by 
Mr. H. Hazelton, electrical engineer to the Hudson Companies, 
and Mr. L. B. Stillwell, consulting engineer, is shown in the 
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Fic. 3.—ALTERNATIVE ARRANGEMENT OF THIRD Hair. 


accompanying illustrations, which are reproduced from the Street 
Railway Journal, New York. Only one conductor rail is used, 
and this is placed outside the track. It is of inverted channel 
section, and is laid in 60-ft. lengths. It weighs 75 lb. per 
vard, and the composition of the steel is as follows :—Carbon, 
0:10; manganese, 0:55; phosphorus, 0°10; sulphur, 0°08; silicon, 
0:05. This composition gives a conductivity, as compared to 
copper. of 1:85. The third rail is bonded at every joint with 
two 550,000 circ. mil bonds. These bonds have compression 
terminals which extend through the head of the rail. After 
the heads are expanded they are filed down to give a smooth- 
running surface to the third rail. An angle plate is used at 
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the third-rail joints, consisting of two clips 11j in. long, clasping 
the lower part of the channels and held together by two j-in. 
bolts. The third-rail insulator is of porcelain, with double 
petticoat 74 in. in diameter and 55 in. high. 1t is mounted on 
a malleable iron pin, and is surmounted by a malleable iron cap 
on which the third rail rests. The third-rail insulators are 
spaced 9 ft. apart, and as a rule are supported on a malleable 
iron bracket which is held to the tie by screw spikes. Where 
the clearance would not admit of this construction a pedestal 
casting, illustrated in Fig. 3, is used, sunk into the concrete 
walls of the tunnel. 

The third rail is anchored at its middle point by a special 
cap of malleable iron, and by a pair of angle plates. Where 
this cap 1s used the smaller cap is not employed. The bolts of 
the апше plate pass through the extension arms of the anchor- 
ing cap. А protection board is carried. over the third rail, as 
indicated in the drawings. This protection is made of Jarrah 
plank, 2 in. by 9 in. by 9 ft., and is supported on brackets on 
every other tie or at 36-in. centres. ‘The ends of the planks are 
joined by a special splice plate consisting of 3/16-in. steel, 9 in. 
wide and 6 in. long, and with a 1 5/6-in. channel bent down 
on each side to keep the planks in line. This splice plate is 
bolted over the top of the protection board with j-in. by 23-in. 
bolts. The track rails are 85.]b. A.S.C.E. section, and are 
bonded with two 300.000 circ. mil protected bonds. Screw 
spikes are used for the track rails as well as for the third rail. 

As the large power house which the company is constructing 
in Jersey City has not been completed, and as only a small 
portion of the system was put in operation February 25th, 
arrangements have been made for securing all of the power 
necessary at present from the New York Edison Company. 
Eight-car trains, electrically propelled, are used in the tunnel. 
"The cars are made entirely of steel, and are constructed upon a 
plan differing materially from any others now used in the 
Metropohtan district. They have large sliding side doors in 
the middle as well as at either end, and the platforms are so 
arranged at the terminal stations that passengers enter and 
leave the cars at the same time. The doors are operated by 
‘compressed air, and no signal bells are used. When the last 
door in the train is securely closed, the motorman receives an 
electric flash signal and starts the train. The automatic adjust- 
ment is such that the signal to start cannot be given so long as 
апу door in the train remains open for even a fraction of an 
inch. 

The ventilation of the tubes is automatic, as each train acts 
as a piston, forcing out the air ahead of it and drawing in a fresh 
‘supply from the surface as it proceeds. 


Tramway Rating.—In the King’s Bench Division of the High 
Court on Friday, Mr. Justice Darling and Mr. Justice Philli- 
more, sitting as a Divisional Court, gave their reserved judg- 
ment in the motion which they had before them on Friday week, 
in which Mr. Page, K.C., who had with him Mr. Ryde, moved 
on behalf of the Guardians and Assessment Committee of the 
Hendon Union, for а rule sisi for a writ of prchibition, calling 
upon the Justices of Middlesex to abstain from hearing an 
appeal by the Metropolitan Electric Tramways Company, against 
their assessment, while certain magistrates, who are members 
of the Middlesex County Ccuncil, were on the bench. We gave 
full particulars of the action on p. 371 of our last issue. Mr. 
Justice Darling, in his judgment, said that the Tramway Со. 
had a tramway which was leased from them by the London 
County Council. which received 45 рег cent. of the net profits. 
Some of the Justices who were going to hear the appeal were 
members of the County Council. The question was what would 
be the effect on the minds of the public as to the fairness of 
the administration of justice if these magistrates sat. and it was 
a question of degree. Апу person might reasonably, though 
perhaps wrongly, obiect to these justices sitting, as what the 
Council would receive would be greater or less, according as 
the rates were less or greater. The applicants were therefore 
entitled to a rule nisi. However, the bias of a person was not 
alwavs in the direction which charitable people assumed. Не 
could imagine that there were people who were the friends of 
every parish but their own, but still their decision would be 
biassed. Mr. Justice Phillimore concurred, and the rule was 
accordingly granted. 


Electric Lighting in Austria.—-According to Elektrotechnik und 
Maschinenbau, the town of Beraun, in Bohemia, decided last 
year to have a central station, and a three-wire 2 x 220-volt direct- 
current system was originally proposed. In consequence of the 
success of the metallic-filament lamp. however. the generating 
plant and the distribution network have been installed for three- 
wire 2 x 120-volt direct current. Poth public and private lighting 
is, with the exception of a few arc lamps, carried out entirely 
by metallic-flament lamps. the streets being lit by 50 c.p. 
120-volt Wolfram lamps. The generating plant consists of two 
D kw. steam generating sets and а 400 ampere-hour accumulator 

atterv. 


FIRES IN LONDON DURING 1907 


Гы report of the Chief Ofticer of the London Fire Brigade 
tor the year 190/ contains some interesting statistics relating 
to the fires wnich have taken place in the metropolis during the 
year. lt is gratifying to note that the total number of fires, 
which was 3,520, was 523 less than during the previous vear. 
һе number classified as serious is, however, slightly in excess, 
being 7U as against 65. ‘The number of lives lost has declined 
trom 104 to 95. Considerable improvements are being niade in 
the equipment of the brigade, and it may be mentioned that the 
number ot street fire-alarms has been nearly quadrupled in the 
last eight years, and now stands at 1,285, and that there are now 
three stations where motor-driven appliances аге used exclu- 
sively. Owing to the fact that the system of fire-alarms em- 
ployed is such that the appearance of any defect acts in such a 
way to give an alarm, there have been no less than 549 false 
alarms due to this cause—including four from the derangement 
of automatic alarms—during the year. This figure, however, 
shows a reduction of 57 over the number in the previous year. 

All the telephone exchanges situated within the county of 
London are now connected with the most appropriate fire- 
stations for distributing calls received for fire, but these are not 
necessarily the stations nearest either io the telephone exchange 
or to the subscriber. In cases of fire delay has боп caused by 
persons asking to be connected with the nearest local fire-station. 
The best method of calling the London Fire Brigade by exchange 
telephone is, after getting communication with an exchange, to 
ask for ''Fire Brigade, and on getting through to a fire-station 
to give the address of the fire, when the appliances will be sent. 
It is obvious that every fire-station cannot for fire purposes be 
connected with an exchange, as, in some cases, several stations 
are ın the area covered by one telephone exchange. 

A summary of the causes of the 3,520 fires reported during 
the vear gives information regarding all except 545, which are 
classified as "unknown," and it is interesting to compare the 
comparative number of fires attributed to electricity and gas. 
The fires attributed to electrical causes are classified as follows: 
— Electricians at work, 1; defective electric circuits, 88; ''over- 
heat'' of electric light, 2; vapour of spirit coming into contact 
with electric spark, 3; spark from electric arc lamp, 1. As 
against these 95 ''electrical" fires, particulars are given of no 
less than 348 fires due to gas, classified as follows :— 
Swinging gas bracket, 13; overheat of gas engine, 1; о of 
gas, 95; explosion of gas, 10; gasfitters at work, 13; gas light, 
2; gas lighting, 5; clothes coming into contact with gas light, 1; 
curtains or window blinds coming into contact with gas light, 
102; goods coming into contact with gas light, 8; linen coming 
into contact with gas light, 1; overheat of gas light, 12; spirit 
coming into contact with gas light, 2; seeking for an escape of 
gas with a light, 22; gas stoves, 17; clothes coming into contact 
with gas stove, 5; curtains coming into contact with gas stoves, 
7; overheat of gas stove, 14; portable gas stoves, 14; gevser. 1; 
lighting geyser, 1; overheat of geyser, 1; petrol vapour coming 
into contact with gas light. 1. The total number due to oil and 
spirit lamps and stoves is 329. Only one fire is recorded as 
due to lightning. It should be noted that the number of fires 
attributed to defective electric circuits. shows а decrease of 
12 as compared with 1906. 

From the table of causes of fires in which loss of life occurred 
it is seen that no lives were lost at fires due to electrical 
causes, although four fatal fires owed their inception to gas. 
Eleven fires took place at electric lighting works, none of which 
were serious, and six cases are reported of electric tramcars on 
fire, and eight fires on the premises of electrical enyineers are 
reccrded, one of which, curiously enough, is due to seeking tor 
an escape of gas with a light. 


Electric Automobiles in Hyde Park.—It is announced that 
licences and. badges will be issued, after March Sist next, by 
the Commissioners of his Majesty’s Works and Public Buildings. 
for the admission of electric carriages to Hyde Park between 
the hours of 4 p.m. and 7 p.m., in the months of May, June. 
and July. Forms of application may be obtained, by letter 
only, from “The Secretary, Н.М. Othce of Works, &c., Storey's 
Gate, Westminster, S.W.” 

Mersey Railway Contract.—On Saturday the Master of the 
Rolls and Lord Justice Buckley, sitting in the Appeal Court. 
heard an appeal by the British Westinghouse Manufacturing 
Co., Ltd., from the refusal of Mr. Justice Eve to grant ап 
injunction. restraining the Mersey Railway Co. from issuing 
the difference between £249,276 and 5275.000 debenture stock at 
a higher rate of interest than 4 per cent., and from issuing the 
said difference, or the difference between £620,000 and £705,000 
debenture stock, at any price lower than par without previous 
consent in writing of the plaintiffs in breach of an agreement of 
July, 1901. Full particulars of the point in dispute were given 
in our account of the action before Mr. Justive Eve in our issue 
for February 20. page 282. Their Lordships dismissed the 
appeal, holding that there was an obligation on the plaintifts 
to purchase the £2.500 stock on January 2nd, 1908. which had 
not been done, and that the defendant company was released 
from all their obligations under clause four of the Works 
Contract. 
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FUSE PHENOMENA 


Proposed Standardisation of Fuses 


PAPER by Prof. Alfred Schwartz and Mr. W. Н. N. 
i\ James was discussed at the Manchester Section of the 
Institution of Electrical Engineers on March 3lst, and in 
London last Thursday. Although it dealt principally with the 
selection of a metal for fuses, the Paper was of unusual length, 
and we are, therefore, only able to publish it in an abbreviated 
form. From the discussion, it was elicited that the tests 
described have been made at the request of the Engineering 
Standards Committee. 


PuniTY or THE METAL. 


The importance of employing a material which can easily 
be obtained of standard composition is generally understood ; 
but, notwithstanding this, a very large amount of alloy wire 
and strip is still used, the composition of which is a very 
uncertain quantity. It is true that many of these metals have 
lower melting-points than those of the pure metals in use as 
fuses, but this does not outweigh the advantage which a pure 
metal such as copper possesses of constancy of composition. 


MELTING-POINT. 


Fire Feizsk.—The fire risk with metals of low melting-point is 
due to the scattering of molten particles when the fuse blows, 
or to the persistence of the arc across the terminals. With 
metals of high melting-point, there is an additional risk due to 
the fuse becoming red-hot before fusion. "The liability of some 
metals, such as zinc, to burn in air at the temperature of dis- 
ruption must also be considered; and with enclosed fuses fitted 
with indicator wires, it must be borne in mind that this wire 
practically forms an open fuse of small capacity. Experience 
has shown that the flash from such an indicator is suflicient to 
ignite combustible material in the vicinity. Further, with en- 
closed fuses, unless hermetically sealed or provided with special 
arrangements referred to hereafter for preventing the ejection 
of molten metal, both flame and molten metal may issue from 
the ends. 

Method of Connecting the Fuse to the Fuse Contacts on the 
Carrier.—-In enclosed cut-outs the fuse is usually soldered to 
stout copper wires or lugs, which are in turn soldered to the 
metal end caps of the cartridge, extending inwards inside the 
cartridge for a considerable distance. With an enclosed cut-out 
of this character it is impossible to iudge of the actual length 
of break emploved, from a consideration of the outside overall 
length between the end caps or fure contacts. Secondly, the 
four soldered joints, if not carefully made, may develop sufficient 
heat locally to blow the fuse prematurely or to char the jacket 
if a combustible material, such as red fibre, is employed. With 
metals of low melting-point this arrangement seems to be 
adopted to avoid damage to the end caps by the arc, and also 
to allow of the fuse being soldered to the lugs before being 
placed in the cartridge. 

Jacket Material for Enclosed Fuses.—Fibre is easily worked, 
but is combustible, absorbs moisture, and deteriorates on heat- 
ing. It can only be employed with fuse metals of low melting- 
points; the low melting-point of the metal does not prevent a 
high temperature being developed by the arc if this holds fur 
апу length of time. Fibre is used very largely in the United 
States, and possesses the advantage of being tough and not easily 
broken. Frequently the fixing of the end caps to the fibre tube 
is not substantial enough; where rivets are emploved, they are 
commonly placed too near to the end of the tvbe, and the end 
caps are in consequence easily blown off. Glass is not much used 
for enclosed fuses, as it is not ғо strong as porcelain. Porcelain 
would seem to be the most suitable material for jackets; it, 
however. does not lend itself so easily to connection with the 
fuse contacts, and is also more expensive than fibre. At first 
sight the metal tube would appear to offer advantages from the 
point of view of incombustibility, strength, and cooling: its use, 
however, is complicated by the necessity of using an internal 
liner of insulating material. With regard to cooling, the jacket 
material dces not usually play an important part, as this is 
largely determined by the character and disposition of the filling. 


ФрЕСІЕІС RESISTANCE. 


On low-voltage circuits the resistance of the fuse itself forms 
a considerable portion of the total resistance of the circuit, and 
therefore plavs a not inconsiderable part in limiting the current 
rush on short circuit. With higher voltages this effect is of less 
importance. 


LiaBiLITY TO OXIDATION. 


Fuse metals may be grouped under the following three heads 
with reference to their oxidation :— 


(a) Non-oxidisable metals and those in which the skin or 
sheath of oxide is fluid at the temperature of fusion of the metal. 

(^) Oxidisable metals in which the oxide sheath is sutħciently 
strong to hold up the molten metal until evaporisation occurs. 

(c) Oxidisable metals for enclosed fuses in which the oxide 
sheath is capable of combining with the filling, fluxing the 
latter and forming a sheath or tube. 


Copper and silver may be placed in class (и). Copper oxidi:es 
slowly at temperatures under red heat, and as, in open-type fuses, 
copper only becomes red hot when loaded to 75 per cent. of its 
fusing current, this metal is suited for circuits which will allow 
of an overload of the order of 75 per cent. or upwards. At the 
temperature of fusion of copper the oxide sheath is fluid, and, 
as far as the holding up of the molten metal is concerned, it may 
therefore be considered as a non-oxidisable metal. 

Class (^) consists of oxidisable metals, such as aluminium, 
zinc, cadmium, and tin, which are capable of forming oxide 
sheaths strong enough to hold up the metal after fusion. This 
effect is particularly noticeable with small round wires; with 
the larger wires and strips the mass of metal is usually sutticient 
to break through the oxide skin. | 

Class (c) includes enclosed fuses with silicious fillings, which 
are capable of combining with the oxide sheath and of forming 
a containing tube around the arc. Such tubes at the high 
temperature at which they are formed would very probably 
conduct after the manner of Nernst filaments. 


Mass ОЕ METAL REQUIRED FOR A GIVEN SERVICE. 


Although the quantity of heat in the fuse at disruption may 
be considered as some criterion for selecting a metal from the 
fire-risk point of view, yet in the authors’ view this considera- 
tion 18 outweighed by others, such as the capacity of the metal 
for maintaining an arc, the surface tension of the molten 
metal as influencing the way in which it segregates into globules, 
the behaviour of the globules of metal after disruption as to 
whether they burn in air or not. In general, it may be taken 
that the mass of metal in the fuse should be kept as small 
as possible for open-type fuses; for enclosed fuses this point 
has to be considered in connection with the temperature which 
the jacket material will stand, as the metals with small mass 
necessarily have a high melting-point, and will attain red heat 
before fusion. In the screened shunted type of fuse it would 
seem possible to employ a metal with large mass and low melting- 
point for the main fuse, as this will melt quite quietly, the 
break being made on the shunt, which is of high resistance, and 
is enclosed or protected. For fuses of large capacity this {уре 
is worthy of more attention than has hitherto been paid to it. 


CAPACITY OF THE METAL FOR MAINTAINING AN АРС. 


The authors have studied this condition in three ways: By 
photographing the fuse itself when blowing; bv observing the 
minimum length of break at which, on short circuit, the character 
and duration of the arc 18 such that little or no damage is 
done to the terminals; by oscillograms of the current rush and 
inductive pressure-rise on short-circuit. 

The Short-circuit Current.—The authors suggest that the drop 
in volts in the conductors on the generator side of the fuse 
(expressed as a percentage of the supplv voltage), when these 
conductors are carrying the current. which. will melt the fuse, 
should be specified, so that the maximum value of the short- 
circuit current may be known. Thus a 3 per cent. drop in 
volts would allow of a short-circuit current equal to thirty- 
three times the normal fusing current of the fuse under test, 
a 10 per cent. drop of ten times the normal fusing current, and 
so on. Three per cent. drop in pressure was found to be repre- 
sentative of the conditions likely to be met with in house 
services for main and distribution board fuses. The minimum 
length of break referred to as the “minimum no-are length ” 
was taken as the least length at which no damage was done to 
the terminals on short circuit, the resistance of the circuit being 
such as to give a 3 per cent. drop with the normal fusing current 
flowing. 

Experiments showed that there was a greater tendency for an 
arc to form across clean, freshly fused surfaces than across dirty 
surfaces. The authors found that for copper wires of 20 
amperes N.F.C. (Normal Fusing Current) and upwards on a 
220-volt circuit the minimum no-are length increases slightly as 
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the drop in pressure in the circuit is reduced. The following 
values are each the result of about twenty experiments with a 
27-атреге (No. 25 S.W.G.) open-type copper fuse with large 
terminals (350 gm.) on a 220 volt circuit :— | 


Minimum no-arc length 
in inches. 


Short-circuit current in terms of 
the normal fusing current. 
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With the same size of wire, but small terminals, the authors 
obtained the following results :— 


Short-circuit current in terms cf 


Minimum no-are length 
the normal fusing current, 


in inches, 


N.E.C. x 33 a uude! шик. due and t4b DU 
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On the other hand, for smaller copper wires (Nos. 33 and 29 
8. W.G.) in open-type cut-outs the minimum no-arc length seemed 
tc be larger with a short-circuit current of ten times the normal 
fusing current than with a current thirty-three times the normal 
fusing current. The size of wire at which transition occurs 
seemed to be greater the lower the voltage of the circuit is 
and the more massive the terminals are. With enclosed fuses 
it was found that the results of short circuits were much more 
severe with 33x N.F.C. than with 10x N.F.C. This conclusion 
is based on a large number of visual observations; only a small 
number of actual determinations of minimum по-аге lengths 
were made, but these supported the above conclusion. 

In all subsequent experiments, unless otherwise stated, 33x 
N.F.C. has been taken as the standard short-circuit current. 


Fic, 1—ARRANGEMENT OF WIRES TO FUSE FOR MAGNETIC 
BrLow-ovr EFFECT. 


D. Distance through which leads are bent up at rizht angles 
F. Fuse length. 


Vartation of Minimum No-are Length with the Capacity of 
the Fuse, for a given. Metal.—The minimum no-are length for 
both open and enclosed fuses of a given metal increases with 
the capacity of the fuse, but not strictly proportionally. 

Variation of Minimum No-are Length with the Pressure of the 
Circuit.—Experiments were carried out at pressures of 110 and 
220 volts on open- and enclosed-type fuses. They showed that 
for open-type fuses the increase in length of the minimum no- 
arc length 1s at least in proportion to the increase in the circuit 
pressure for the ranges given. 

Variation of the Minimum No-are Length with the Character 
of the Fuse Jfetal_—Under the same conditions in open-type 
fuses the minimum no-arc length for zinc is decidedly less than 
that for copper. Zinc blows fairly cleanly; the molten metal is 
not scattered. far, but occasionally some globules show a ten- 
dency to continue to burn in air where they fall. On the whole 
it is a good material from a short-circuit point of view. Тїп 
in open-type cut-outs with short-circuit currents of ten times 
the normal fusing current behaves very much like copper with 
short-circuit: currents limited to two or three times the normal 
fusing current; that is to say, it blows softly and quietly, and 
it is dithcult to state from visual observation when arcing takes 
place. It may be taken that the damage to terminals with tin 
in lengths commonly employed is slight with short-circuit cur- 
rents of ten times the normal fusing current. With 20- or 30- 
ampere fuses and short-circuit currents of 98x N.F.C. there 
is, however, a great display of fireworks, accompanied by 
copious fumes, and with the lengths commonly used severe 
damage to terminals is likely to ensue. With enclosed fuses 
the minimum no-are length was found to be somewhat greater 
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for zinc than for copper; this is due to the greater mass of 
metal involved fcr a fuse of a given capacity and to the molten 
metal being confined by the filling, and pc ssiblv also to the 
metal vapour not being so quickly oxidised as when the tuse 
is In air. 

That the different metals behave in a characteristic manner 
on fusion with regard to the duration of the current rush on 
short circuit, the tendency of the arc to persist, and the induc. 
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(fic. 2.—OsciLLocRAMs oF Масхктїс Biow-our EFFECT WIH 
COPPER Fuses or Орех Tyre on 220-vo_t Сїнссїт. Feses 
PLACED IN A SEPARATELY EXCITED FIELD-COIL SPOOL. 


А. No magnetic field. 

B. Lateral magnetie tield. 

C. Longitudinal inzznetie feld. 
N.p.C. — 20 amperes, 


tive pressure rise on breaking the circuit, was shown by a series 
of oscillogranms. 

| ariation of the Minimum No-are Length with the Inductance 
of the Circuit. —À consideration of these oscillograms showed 
that inductive pressure rises of as much as four times the circuit 
pressure may be met with in moderately inductive circuits. On 
non-inductive circuits the tests showed comparatively small volt- 
age rises, and these were of short duration. Where present. the 
voltage rise occurs at two definite periods: firstly, when the 
current commences to fall, and, secondly, when it ceases. 

Variation of the Minimum No-are Length with the Disposition 
of the Cables to the Fuse Terminals, —1n order to test the mag- 
netic blow-out effect obtainable from the circuit conductors, the 
leads to the fuse terminals were bent through a right angle as 
shown in Fig. 1. It was found with this arrangement that the 
minimum no-arc length for open-type fuses could be very con- 
siderably reduced. For instance, with a 27-ampere copper fuse 
on a 220-volt circuit with leads bent up for a distance D=4 in.. 
the minimum no-arc length was 07 in., as against a length of 
56 in. with the circuit cables entering the terminals in the 
ordinary way. Short-circuit current 2 33x Х.Е.С. The length 
was not materially increased with the bend in the leads reduced 
to D=1 in., and even when an arc was formed it was of short 
duration and little damage was done to the terminals. This 
magnetic blow-out arrangement might well be taken advantage of 
in practice, as has already unwittingly been done with some 
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Fic. 3.—OscILLOGRAMS OF OPEN-TYPE CorreR FUSE ох 220-vorT 
CIRCUIT BLOWN: IN A LoNGITupINAL MAGNETIC FIELD. 
PRODUCED BY FORMING THE LEAD ТО THE FUSE INTO A Соп. 
THROUGH WHICH THE FUSE PASSED. 


A. Coil of 10 turns. 
B. Coil of 20 turns. 


C. No magnetic tield. The 20-turn coil was retained in the cirenit, but 
re.noved from the fuse. 


N.F.C.=20 amperes. 


forms of knife-blade terminals, and terminals in which the 
cables enter from the back in contradistinction to the sides. 

In order to obtain more direct evidence of the macnetic blow- 
out effect, a number of oscillograms were obtained for open- and 
enclosed-type fuses when blown in a magnetic field. first. at right 
anples to the length of the fuse, and then parallel to the length 
of the fuse. A selection of these is given in Fig. 2, which 
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shows the relative effects of these two dispositions for an open- 
type fuse when blown inside a field-coil spool which was separately 
excited. А longitudinal field was next produced by winding the 
lead to the fuse into a coil with a few turns through which the 
fuse passed; the results are given in Fig. 5. A consideration 
of this figure shows that the magnetic field is of considerable 
use in extinguishing the аге. Further experiments were made 
with the fuse wire doubled back upon itself for an inch, the 
legs of the loop being lapped with asbesics paper. The oscille- 
grams are given in Fig. 4. i 

Extending the experiments on the magnetic blow-out effe«t to 
encloed fuses, a smali permanent magnet was first employed 
with but little effect. А solenoid was then arranged in series 
with the fuse, first, with lateral field, and then with longitudinal 
field: this resulted in both cases in the quicker rupture of the 
аге and an increased inductive pressure rise. The results are 
given in Fig. 5. A separately excited field coil gave similar 
results with both lateril and horizontal fields. 

Variation of No-are Length with the Mass of the Terminals.— 
The minimum no-arc length diminishes as the terminals are 
increased in size, and this effect is greatest with small fuses. 
This effect is probably not so much due to the cooling of the 
ends of the fuse by conduction (which for short-circuit: currents 
of SÓxN.F.C. may be considered negligible, for the whole 
length of wire is almost instantly disrupted), as to the 
cooling of the arc vapour by the terminals. This cooling. taking 
place along a transverse section of the arc, introduces at each end 
a small section of high resistance which breaks down the arc. 

Variation of No-arc Length in Enclosed Fuses, with the Char- 
acter and Disposition of the Filling.—The formation of a slag 
tube around the fuse on disruption has already been referred 
to; the formation of such tubes would seem to depend on the 
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Fic. 4.—OsciLLoGRAMSs OF MAGNETIC EFFECT OBTAINED BY 
BENDING THE Fuse WIRE. 
А. Straight wire. 
B. Wire bent back on itself for 1 inch. 
N. F.C. =20 amperes, 
In each case the wire was lapped round with asbestos paper and blown on 
a 220-volt. inductive circuit. 


character of the filling employed, and to some extent on the 
character of the fuse metal. In general, silicious fillings favour 
the formation of these tubes, whereas cretaceous or chalky fill- 
ings do not. Metals with a high melting-point would at first sight 
seem to favour this formation, but it must be borne in mind that 
although the melting-point of a metal such as tin is low, vet the 
temperature of the arc following disruption may be, and probably 
is. as high as with metals of a higher melting-point. 

The results given in Table I. are from experiments with 
various fillings in use commercially. 


Table I. 


Filling. Remarks. 


Calais sand — ... ... ... Forms tubes. 
Coarse emery ... ... ... Slight formation of tubes, 


Fine emery з жш MAS А ,, ” 
Trent sand а. Does not form tubes. 
Pumice... Forms tubes. 


Chalk... .. .. .. .. Does not form tubes. 
Crushed limestone Very slight formation of tubes, 


Apart from the formation of tubes and the absorption of mois- 
ture by the filling. the chief characteristics which differentiate 
the various materials used for fillings are the degree of fineness 
of the particles and the degree of tightness of the packing; the 
specific heat and. thermal conductivity of the filling only intlu- 
ence the results indirect!v, in that they affect the normal fusing 
current of the fuse. The normal fusing current for a given fuse 1s 
greater when enclosed and surrounded by a filing than when 
free in air from terminal to terminal. Experiments with a 
copper wire (N.F.C. in air 20 amperes) illustrating this point 
are given in Table II. 


Table П. 


Increase in Normal Fusing Current. for Fuses enclosed in a 
Porcelain Tube 3-in. Internal Diameter with various Fillings. 


Norinal fusing current 


Nature of filling. їп amperes, 
Air (open fuse)  ... Saas (Sag. Uds 20 
Trent sand (loosely packed) Ше — Ab юз 22 

55 (tightly packed) "uu 25 
Calais sand ilo 2 we oh 30 


In order to see if the diameter of the enclosing tube and the 
quantity of filling employed exerted any considerable effect on 
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Ü 0704 0 004 Ü 0°04 
Time in Seconds. 


Fic. 5.--OscirLLocRAMs or ENCLOSED-TYrPE FUSE BLOWN IN A 
MAGNETIC FIELD PRODUCED BY FORMING THE LEAD TO THE 
Fuse INTO A SOLENOID. 
A. Lateral magnetic teld. 
B. Longitudinal magnetic field. 


C. No magnetic blow-out ; extra length of lead forming the solenoid removed 
from tlie circuit. 


Tn each case the f! se was of copper. N.F.C. 220 amperes on a 220-volt circuit: 
Inductance, 0:023 henry, 


the normal fusing current, tubes of 3 in. $in., and 11 }in. internal 
diameter were employed, and in each case for a copper wire 
with a Calais sand filling the fusing current was found to be 
30 amperes. These and other experiments indicated that it is 
only a comparatively thin layer of filling round the fuse which 
exerts any considerable intluence on the fusing current, and 
that this effect is due chietly to the conductivity of the filling 


_for heat. 


It is probable that with tubes of very small diameter and 
with a small amount of filling the normal fusing current would 
not be increased so much as in cases given in the table above. 
Three experiments with a No. 27 S.W.G. copper wire N.F.C. in 
air 20 amperes, when passed through a clay tobacco-pipe stem, 
gave a mean result of N.F.C.=28 amperes. The same size wire 
when passed through a braided asbestos tube had an N.F.C. = 22 
amperes when the texture of the braiding was open, and 25 
amperes when the texture was very close. 

The effect of the size of the particles of the filling on th^ 


0 


. 100 
£ 
v 200 
= 300 
< 
400 
» 400 
300. 
200 = 
> 
Pw 
0 
Ü (0-04 0 (704 


Seconds. 


Fic. 6.—OsciLLOGRAMS SHOWING THE EFFECT OF THE SIZE or 
PARTICLES OF THE FILLING ON THE BEHAVIOUR OF AN 
ENCLOSED FUSE. 


A. Powder passed through mesh 50 to the inch, 
B. Powder passe through mesh 10 to the inch, retained on mesh 30 to the inch 


No. 27 copper wire on a ?20-volt inductive circuit. Crushed limestone filling. 


duration of the are is shown in Fig. 6. It will be seen that 
the more finely the material of the filling is divided the more 
quickly is the аге extinguished, and consequently the pressure 
rise on an inductive circuit would be high. "This result is sup- 
ported by a large number of oscillograms with various powders, 
both coars? and fine. The fine powders seem to be more effec- 
tive in repressing the аге than the coarse ones, owing to their 
interstices being smaller and less air being included. This effect 
is linked with lié degree of tightness with which the filling is 
packed : in the oscillograph experiments. the results of which 
are given in Fig. 6, the powders were not packed into the 
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tubes, but merely shaken down lightly into position. With the 
coarse filling the circuit was sometimes opened satisfactorily 
and sometimes irregularly. 

Experiments were carried out with fillings of various degrees 
of fineness packed both tightly and loosely, and 16 was found 
that with fine powders the minimum по-агс length was shorter 
for both tight and loose packing than with coarse powders. "This 
points to the presence of air spaces in the filling, due to the size 
of the particles of the filling being large, as having an adverse 
influence on the minimum no-arc length, since the tightness of 


Pressure in Volts. 


0 0:04 0 04 
Time in Seconds. 
Fic. 7.—OscILLOGRAMS SHOWING THE INFLUENCE OF TIGHTNESS 
оғ PACKING IN THE FILLINGS FOR ENCLOSED FUSES. 


A. Copper wire in bone ash loosely packed. 

B. Copper wire in bone a-h tightly packed. 

C. Copper wire in Plaster of Paris (equivalent to a very tight packing). 
N.F.C. for copper wire in air 220 amperes. 220-voit i nductive circuit (0:023 henry). 


the packing has but little influence in reducing the air spaces 
with coarse powders. Results illustrating this point are given in 
Table 111. 
Table 111. 
Effect of Tight and Loose Packing for Fillings of Enclosed 
Copper Fuses on 220-volt Inductive Circuit, 


1 


Minimum no-are length in inches, 


N.F.C. of copper | Trent sand. 
fuse in air. 


Calais sand. Р ЕЕЕ н тач ЫМ 
Loosely packed. ; Tightly packed. 


27 amperes... 


‘0 in. 
43 XE. glee 2 


М М 


” 


With fine powders loosely packed there is a good deal of noise 
on disruption if the jacket is not hermetically sealed, and the 
filling is much blown about and some of it is compressed by the 
-explosion against the inside of the tube. Loose fillings are there- 
fore not to be recommended; and, further, when used vertically, 
as 1s nearly always the case, the filling will gradually settle 
together more closely, leaving a portion of the wire at the top 
end of the fuse exposed. 

In order further to investigate the influence of tight packing. 
a series of experiments was carried out with fuse wires set in 
plaster of Pans. This practically amounts to a fuse with a 
very tightly packed filling; such fuses give а quick break. with 
a consequent high inductive pressure rise on inductive circuits. 


Fuse Strands С. Brass 


. 


Asbestos 


СТО 


SECTION 


Glass Capsule D. Special 
Containing Liquid SECTION Fuse Filling ATES 
AT A.B 
Fic. 8.——CONSTRUCTION OF THE ‘‘KooLARK ” Fuse. 


Oscillograms on this point are given in Fig. 7. In general, these 
fuses blow very quietly, provided that the plaster covering does 
not crack or rupture; when this occurs bad arcing frequently 
results, and a loud report is produced. It is essential that the 
wnole length of the fuse wire should be embedded in the 
plaster; this can be effected by soldering the fuse to stout 
copper connecting wires. one end of the wire being connected 
to the fuse contacts, while the other is embedded in the plaster. 
А containing envelope or Jacket, even if onlv of slight mechanical 
strength, is essential for plaster fillings. 

The presence of moisture in the filling may affect the fuse 


in the following ways :— (а) By actual combination with the 
filling material, causing it to set or otherwise altering its con- 
dition, e.y., plaster of Paris; (b) a filling which has been moist 
may on subsequent drying become more or less coherent or caked ; 
(c) an absorbent filling or a hygroscopic one will affect the arc 
disruption by cooling it, but may give rise to considerable pre. 
sure due to the generation of steam. It will also give rise to 
electrolytic corrosion in course of time; (d) The filling may be 
normally dry, the liquid being held in a special vessel or con- 
tainer, and is only hberated on a short circuit taking place when 
it extinguishes the arc. With enclosed fuses in general the 
jacket affords considerable protection from moisture, and the 
filling materials usually employed do not cake or cohere. Mois 
ture in the filling, however, is not unusually present in commercial 
forms of fuses in red fibre jackets, as it exudes on tests when 
the fuse becomes hot. The closing of the vent holes of such 
fuses with a disc of glazed paper does not seem to be a very 
efficient means of preventing the ingress of moisture in damp 
situations. 

Experiments were made with Calais sand as representing a sili- 
cious non-absorptive filling. Oscillograms of a copper fuse on a 
220-volt inductive circuit with fillings containing up to 12:8 per 
cent. of water by weight showed that no very marked effect 
is produced on the action of the fuse by moderate amounts of 
moisture in the filling, but that when in excess—with 128 per 
cent. of water the filling was almost “sloppy "—it produces 
irregularity of action in the fuse. 

Experiments were then made with a filling of Trent sand: 
this is much finer in texture than Calais sand, and absorbs water 
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Fic. 9.—Revative Time ELEMENTS For Correr WIRES WITH 
APPROXIMATELY THE SAME N.F.C. IN AIR AND IN СААХ 
SAND, FUSES INITIALLY COLD. 


A. N.F.C. in air=32 amperes. 
B. N.F.C. in Calais sand = 30 amperes, 


freely, ultimately forming a mud. As the percentage of mois 
ture in the Trent sand vas increased, the action of the fuse 
became irregular, but with the moderately wet sand tightly 
packed a quick break and high voltage rise resulted. In this 
series of oscillograms of fuses in Trent sand, which are not 
reproduced here, the are was broken very quickly, due probably 
to its being cooled by the evaporation of the water. This point 
is of interest in connection with a type of fuse recently placed 
upon the market in which a special liquid enclosed in a small 
glass tube is disseminated throughout the filling when the fuse 
is subjected to a short circuit. When the fuse blows with a 
moderate overload the glass tube is not broken and the fillinz 
remains dry. The construction of this fuse is shown in Fig. 8. 

Although moisture in the filling may not very seriously affect 
the action of the fuse as far as the suppression of the arc is 
concerned, its presence in enclosed fuses is not at all desirable. 
as it would certainly lead to corrosion and electrolytic troubles. 
particularly if a contact difference of potential exist between 
the fuse and the wire or lug connecting it to the fuse contacts. 


Time ELEMENT. 


Relative Time Element for Open and Enclosed Fuses with the 
same Normal Fusing Current.—A copper wire in ап enclosed 
cut-out with Calais sand filling was found to have a normal 
fusing current of 30 amperes. A second copper wire was then 
taken and drawn down so as to have as nearly as possible this 
normal fusing curreat in air. The time elements for these two 
wires were then found for various overloads, and the results are 
shown graphically in Fig. 9, where the crossing of the curves 
owing to the smaller amount of metal in the enclosed fuse is 
clearly shown. 

Temperature Rise for Jackets of Enclosed Fuses.—The chief 
factor which deter.:nines the temperature rise of an enclosed 
fuse as measured by the external temperature attained by the 
jacket is the meting point of the metal employed. metals with 
high melting-points on continuous overloads giving a higher 
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external temperature оп a jacket of given diameter than those 
of greater fusibility. Experiments were first made with Jackets 
of red fibre. Copper gives the highest temperature-rise, but 
when running at 50 per cent. of its normal fusing current (c.e., 
when rated to blow with 1С0 per cent. overload) the temperature 
attained even at full load is not excessive, and when running 
at the rating given in the Institution Wiring Rules, namely, 200 
per cent. overload for fusion—the external temperature of the 
jacket does not differ very materially from that obtaining with 
zine and tin. 

In order to determine the effect of the jacket material on the 
external temperature attained similar tubes of red fibre and of 
brass were next employed as jackets. The difference in tem- 
perature rise with a given load in the two cases was found to be 
very slight, the external temperature of the metal tube being 
slightly higher than that of the fibre tube. А short series of 
experiments were carried out to determine the effect of high 
temperatures on red and black fibre, with the following results :— 

1. Red and black fibre heated at 180° C.: A slight amount of 
moisture came off in the form of steam, but there was no 
charring. 

2. Red and black fibre heated to 210° C. for forty-five minutes : 
The specimens got very dry but were not apparently charred. 

3. Red and black fibre heated to 240° C.: The specimens first 
became brittle and then charred. 

With material composed largely of vegetable fibre brittleness 
and charring may be induced by exposing it for a long period 
of time to temperatures considerably lower than those referred to. 
With fibre tubes charring frequently occurs as the result of a 
short circuit, and even if it does not show on the outside of the 
jacket an examination will frequently show that the inside sur- 
face has been blistered. 


NOTE ON THE RATING OF Fuses. 

A good deal of confusion exists as to the rating of fuses owing 
to the variety of conditions on which this rating may be based. 
The following suggestions are therefore put forward with a view 
of eliciting discussion on this point, and of possibly clearing 
away some misconceptions. 

The fuse may with advantage be designated by the normal 
full-load current of the circuit on which it is to be employed. 
Thus, a ''59-ampere fuse” would mean a fuse for the protection 
of a circuit the normal full-load current of which is 50 amperes. 

The figure obtained by dividing the maximum permissible 
overluad by the full-load current of the circuit represents the 
"sensitiveness," or, more correctly speaking, the insensitiveness 
of the fuse. 

The normal fusing current for a given line of fuses should be 
obtained. by the manufacturers or by an independent testing 
authority, and the fuses marked with their rating before being 
placed on the market. 

In the United States the regulations given in the National 
Electric Code (1905) as regards rating are as follows :— 


Open-type Fuses.—Must be stamped with about 80 per cent. 
of the maximum current which they can carry indefinitely, thus 
allowing about 25 per cent. overload before the fuse melts. 

Nowe: With naked open fuses of ordinary shapes and with 
not over 500 amperes capacity the minimum current which will 
melt them in about five minutes may be safety taken as the 
melting-point, as the fuse practically reaches its maximum tem- 
perature in this time. With larger fuses a longer time is neces- 
sary. This data is given to facilitate testing. 

Enclosed Fuses.—With the surrounding atmosphere at а tem- 
perature of 75° Е. they must carry indefinitely a current 10 per 
cent. greater than that at which they are rated, and a current 
25 per cent. greater than the rating, they must open the circuit 
without reaching a temperature which will injure the fuse-tube 
or terminals of the fuse block. With a current 50 per cent. 
greater than the rating, and at a room temperature of 75° F., 
the fuses starting cold must blow within the following times :— 


Capacity of fuse. Time. 
0—50 amperes as sis Sii 50 seconds 
31-60 3 Sa s ve 1 minute. 
61-100 Е bee ЖЕ — 2 minutes, 
101-2C0 Уз РЕ? "- es 4 y: 
2C1-400 S du са Е 8 ys 
401—600 " "C Me ed 10 a 


NOTE ON THE Time ELEMENT oF Fuses. 


The time element of a fuse may be defined as the time lapse 
necessary for the heating of the fuse from the cold state to the 
fusing-point with a given overload. The heat capacity of a fuse 
will be proportional to the mass heated, the average specific 
heat of the mass, and the temperature rise from the cold state to 
the melting-point. With enclosed fuses this heat capacity will 
vary with the character of the overload, since with large over- 
loads there is insufficient time for the conduction of heat from 


the fuse to the filling, and the temperature rise of the latter is 
consequently small. Apart from the above consideration the time 
required for reaching the fusing-point is for a given fuse in- 
versely proportional to the square of the current. The heat 
capacity of a fuse may be varied by changes in the fuse metal, 
the shape of the fuse, or the environment of the fuse. These 
variations may be made use of for altering the time element 
of a fuse for a fixed rating to a considerable extent. The 
greatest difference in time element will be between an open fuse 
of copper and an enclosed fuse of a sluggish metal such as tin or 
zinc; Fig. 10 shows the relative time elements of such fuses with 
a fusing current of about 250 amperes. The results given are 
collated from Meyer's* experiments for copper fuses and from 
Edward Tavlor’st tests on enclosed fuses. These curves show 
that with an overload of 50 per cent. the time elements for 
enclosed and open fuses are as 4to 1 and at 25 per cent. overload 
as 7 to 1. The above considerations hold for fuses of the same 
rating ; the time element for a given type of fuse will, of course, 
vary with the capacity of the fuse. 

It is desirable that a definite basis for reference should be 
established for the time element, and the authors suggest that 
the time element of a fuse shonld be defined as follows :—'' The 
tiine element of a fuse is that time which is required to heat up 
the fuse from the cold state until it blows with an overload of 
90 per cent. reckoned on the normal fusing current of the fuse.” 

For large-size enclosed fuses the time element as defined above 
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Fic. 10.—Revative TIME ELEMENTS OF ENCLOSED AND OPEN-TYPE 
Fuses. 
N. F.C. abont 250 amperes. 


A. Zine enclosed type. 
B. Copper open type. 


would be of the order of four or five minutes. For metals with 
low melting-points the time element will be increased if the 
external temperature :s high. 


NoT£ ON SHORT-CIRCUIT CURRENTS. 


It is evident that the position of a fuse on a system with 
reference to the generators will largely determine the character 
of the current rush on short circuit; it would therefore seem 
advisable that fuses should be tested with the short-circuit 
currents which would be likely to be met with in the class of 
circuit which they are intended to protect. It should not be 
expected, for instance, that a fuse on a distribution board in a 
house installation should be tested on a dead short circuit across 
station bus-bars. The authors have restricted their paper to a 
consideration of fuses up to 50 amperes for house service, and 
in this class of installation the maximum drop in volts with the 
full-load current is usually limited to 2 per cent. With the fuse 
rated to blow with twice the full-load current this maximum 
drop would be doubled, so that as an average value with the 
normal fusing current of the fuse tlowing in the circuit a drop 
of 3 per cent. may be taken; this value is also supported by 
experimental evidence. As already pointed out, this arrangement 
neglecting the resistance of the fuse allows of a short-circuit 
current = 55 х N.F.C. of the fuse. 

Whether a fuse on short circuit blows before the current has 
time to reach the value limited by the resistance of the circuit 
depends upon the nature of the fuse, the amount of the short- 
спеше current relative to the normal fusing current апа upor 
the inductance of the circuit. 

The German regulations as to short-circuit tests are as fol- 
lows :— 

“The output capacity of the source of current and the resist- 
ance of the leads are to be so arranged that at the time the fuse 
blows the total fall of pressure in them shall not exceed 1 per 
cent. These conditions will be regarded as being fulfilled if in 
the place of the fuse an adjustable resistance is placed arranged 


* Zur Theorie der Abschmelzzicherunaen, R. Oldenbourg, Berlin, 1907. 
t street Railway Journal, vol. 25, p. 548. 1005, 
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to carry a current of twenty times the normal carrying capacity 
of the fuse (this current must not, however, be less than 400 
amperes), and at the same time the pressure across the terminals 
of this resistance must not be less than the normal pressure of 
the ciremt for which the fuse is intended, the drop in the rest 
of the circuit being not more than 10 per cent. of this. When 
matters have been arranged to comply with the foregoing con- 
ditions the switch is to be opened, the resistance removed, and 
the fuse replaced. On closing the switch the fuse must melt 
without maintaining an arc and without explosive violence.” 

The authors tound that when the short-circuit current was 
limited to 50 or 40 times the normal fusing current for а 20-ampere 
fuse, the magnitude of the short-circuit current, was independent 
of the capacity of the generators employed within the following 
limits : —(1) А 50-kw. machine; (2) four 100-kw. generators with 
а 450 ampere-hour battery in parallel. It would seem, therefore, 
that if the current rush on short circuit is limited as above for 
testing purposes, the capacity of the generator need only be 
such that it will not be seriously overloaded by the short-circuit 
current in question, Since the duration of the short-circuit cur- 
rent is so small, being of the order of a few hundredths of a 
second, the voltage or the machine is maintained. ln the 
authors’ experiments two or three 100-kw. machines were em- 
ploved in parallel with the battery mentioned above. 


NOTE ON THE Ехр Cars or ENcLosEp Cut-ovrs. 

In enclosed cut-outs in which the fuse wire os strip is carried 
through a hole or slot in the end cap or ferrule and then secured 
by solder or in a terminal of some sort, it 1s necessary to protect 
these holes from damage from the arc, particularly if they are 
used as gauging devices to limit the wire or strip employed to 
a predetermined size. It the distance between the end caps is 
such that ап arc сап be set up between them, the hole or slot 
will either. be considerably enlarged or damaged by fusion, or 
the wire or strip ends will become fused to the caps. This can 
be prevented by à device due to one of the authors, in which 
the fuse wire or strip before entering the hole or slot in the end 
cap or fuse contact makes contact with a washer or other easily 
renewable metal piece which is in electrical contact with the end 
caps or fuse contacts, and 1s therefore at the same electrical 
potential as they are. The damage will then ve confined to the 
removable metal piece. It would appear advisable to do without 
free holes or openings in the end caps as far as this is possible, 
as they not only allow of the emission of flame on short circuit, 
but seem to favour the persistence of the arc. 


DISCUSSION IN LONDON, MARCH дар. 


Mr. Leonakp ANDREWS, referring to the curious effect. of the 
minimum are length, namely, that it seemed to be larger with a 
short-circuit current of ten times the normal fusing current than 
with thirty-three times the normal fusing current, said that this 
peculiar feature had been noticed by many who һаа experi- 
mented with fuses. The authors suggested one or two explana- 
tions, one of which was that the magnetice blow-out effect due 
to the larger current in the leads might assist to extinguish the 
аге. He carried. out a number of experiments at Hastings оп 
high-tension fuses, and came to the same conclusion, namely, 
that the magnetic blow-out effect had a great deal to do with it. 
А great many of these experiments had been illustrated and 
described in his book on “ Electricity. Control," but there was 
one experiment, not referred to there, which appeared to him to 


\ 
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Mr. ANDREWS’ EXPERIMENTS. 


show particularly that there was some truth in the author's sug- 
gestion, He was endeavouring to utilise this magnetic blow-out 
effect to extinguish the are on a hich-tension switch in the 
manner indicated in the diagram above (Fig. 11). It was before 
the days when they recognised that an open are was a very bad 


thing to use. The direction of the flow of current in the 
switch-blade is opposite to that in the arc, and the latter is 
repelled. He found that with à 4 in. or 5 in. break, a current 
of about 100 amperes at 2,000 volts was interrupted reliably 
every time the switch was opened, whereas with a curient of 
less than 50 amperes the are was maintained. He also asked 
whether the authors had tried the experiment of crossing tne 
conductors, as shown in Fig. 12. His experience in carrying 
out this experment was that the magnetic. repulsion effect. was 
very largely increased. He found, in fact, that the аге from 
а fuse having a normal fusing capacity of 2CO amperes stretched 
across a pair of terminals 6 in. apart was reliably. interrupted 
when short-circuited across the poles of а 2,050-volt Mordey 
alternator, whereas with the leads carried. straight into the 
terminals without crossing the minimum no-are distance. would 
probably be three or four times this length. It appeared to 
him that this principle might be applied. to low-tension tuses 
with some advantage, at any rate, on alternating-current cir- 
cuits, where а rapid interruption to the are would not cause an 
Injumious inductive pressure rise, carly in the Paper the 
authors had stated that with enclosed fuses they had found 
the results of short-ciremits much more severe with thirty-thice 
times the normal fusing current than with ten times the normal 
fusing current. This had not been his experience wath Mah- 
tension. fuses. He had frequently experienced cases of fuses 
of comparatively small capacity entirely failing. to break the 
аге оп short-circuits that probably did not. amount. to more 
than two or three times the normal fusing current, wh еа 
similar. fuses had operated perfectly on very much heiviei 
short-circuit: currents. He remembered. discussing. some Nears 
ago With an engineer in America, who had experimented a good 
deal with fuses on 20,C00-volt circuits, and he had intormed him 
that they often. found that. fuses on their extra high-tens:on 
lines worked perfectly on heavy short-circuits, such as might 
result from direct contact to earth, whereas they entirely failed 
to interrupt the are on а slight overload that might be just 
sufficient. to melt the fuses. It was probable that the pheno- 
menon might be due. as the authors suggested when speaking 
of open fuses, to the fact that with a heavy short-circuit: current 
the fuse wire is entirely. volatilised, whereas with a slight 
overload the wire is melted into one or two pieces only. with the 
result that a small chain of ares is formed between. the ter- 
nunals, 

Mr. ALEXANDER RvssktLL thought that the Paper would form 
a partial basis upon which fuses could be rated, but in this con- 
nection they would have to consider the effects of voltage which 
the authors had not taken into account very fully. On the 
question of the choice of metal for а fuse, he mentioned that 
the interior of an aluminium or zinc fuse at the moment just 
before it fractured was molten. [n the case of aluminium, the 
latent heat was 77 and the specific heat 05, whilst the melting 
point was 657. This showed that at the moment of rupture 
about 30 per cent. of the heat in the fuse was due to the latent 
heat. "The latent heat and vaporisation of the metal should also 
be taken into account, and possibly the thermal. conductivity. 
It might also be a question whether the most economical fuses 
to use with the various metals might not be of different lengths. 
He took it that what happened in the case of a fuse going was 
that it simply burst all along its length, much the same as a 
pipe would when the pressure inside became too great. Waith 
an aluminium fuse, for instance, the temperature in the interior 
was considerably higher than on the outside, due to the fact 
that the outside oxidised, and the oxidised metal was a worse 
conductor than the pure metal in the interior. It might be cb- 
jected that he had neglected the skin effect, that when there was 
a sudden rush of current passing through a fuse, the current 
would be on the outside, owing to skin effect, but the oscillo- 
grams which had been exhibited proved that the skin effect 
would be quite negligible. The difference of temperature be- 
tween the inside of the wire and the circumference. depended 
upon the conductivity of the wire, and it was only appreciable 
when the current density was exceedingly high. In the case 
of a trolley wire, the difference of temperature at the «entre 
and on the outside was possibly only isas C., but in the case 
of a fuse, when the current density was so enormous, and tor 
different metals than for copper, the difference of. temperature 
was very high. This caused the metal inside to Melt. te 
vaporise, and finally to explode, spurting the metal somecimes 
five or six yards away and making a report like a pistol-shot. 

Mr. W. Н. ParcuELL said the authors appeared to have 
found out that zine and aluminium were both bad for fuses, be- 
cause they oxidised. Years ago the same thing had been t^und 
out, and such fuses were given up on that account. ln damp 
cellars they got skins such as were made by caddice-worms. 
namely, hard scales outside. The bond-fde metal inside then 
carried the current long after the metal hal melted. He had 
had to go into the question of fuses several vears ‘ceo, more par 
ticularly for street work. Some people had tried fuses at the 
end of the feeders, but he did not. like them there because the 
current was too great. With house fuses they never had anv 
trouble if they put in fuses that were large enough, in ethe! 
words, they could let the consumers’ fuses melt and still he 
quite happy, because the supply authorities would not be sent 
for. But for street work, in which the districts became bigger 
and bigger and more important. an accident on one side must 
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not be allowed to intertere with the rest of the network, and. 
therefore it was necessary to limit, as far as possible, the ex- 
tent of the damage. They had tried light tuses which could be 
put in at certain places where the areas joined, and where they 
had only to carry what might be called the balancing current 
between the different areas. The main consideration, then, was 
to have a fuse which would not cause a gas explosion in the 
street boxes. He had tried various forms of network fuses, 1n- 
cluding enclosed tuses. He started, of course, with those men- 
toned by the authors, which were enclosed in cylinders of red 
vuleanite. These were not satisfactory on account of damp; 
then they tried metal casings. They finally got on to a form 
similar to Peard's patent, and this type had been evolved. into 
а form which was a fuse in à plece of common steam-ptpe. l'hey 
also sent round to all the different makers of silent fuses and 
fuses, and some were cbtained, but one day. whilst 


meeting was being held in а room overlooking m of 
{ and on 


gas-proot 
a Board 
their sub-stations, there was a tremendous explosion, an 
inquiry it was found to be a mains superintendent. testing a 
silent fuse. They also tried various metheds of filling tubes. 
Thev had not tried Trent sand or Calais sand; in fact, he would 
like the authors to say what was the difference between these 
two, Was one a slag sand, and did the other have rather more 
alumina in it? — [Prof. Schwartz was understood to express 
assent.) He had tried marble dust and plaster of Paris, and 
could not find anything better than the latter. Tt did not 
matter whether it was poured in wet or put in dry. The authors 
had referred the question of the power behind the fuse. He 
had heard experimentalists sav that this made no difference: 
but this was not his opinion from experience. He had tried 
fuses at 100 volts which acted quite well, and the arc did not 
carry over. On trying the same fuses on 2С0 and 4С0 volts they 
к The one dithculty in connection with fuses was to 
t At present they 
ruse. With 
sometimes 


quite tailed. i | 1е‹ 
secure blocks to carry different sizes of fuses. 
only had blocks which would carry а ра пешат 
regard to rating, there were all sorts of ratings: | 
120 amperes meant a fuse which would blow at this current, 
and ancther time a fuse which would carry 109 amperes to 
blow at 260 amperes. He would like some definite 1uling as to 
how the fuse should be rated. He thought it was an open 
secret that a part of Prof. Schwartz's experiments had been 
carried. out at the instigation of the Engineering standards 
Committee, and it was a pleasure to get а little ahead oi the 
Standards Committee and be enabled to discuss Prof. Schwartz's 
Pajer. For heavy currents fuses had practically been viven ир 
entirely, and automatic switches employed as the only prac- 
ticable substitute. He had seen heavy fuses for low tension 
with a shunt fuse in parallel, which was supposed to go last. 
but he had never tried this arrangement, For high-tension 
work, when he started at 10,0С0 volts, he used two fuses in 
parallel, one in a tube open at each end about a foot long and 
with the terminals about 12 in. apart. Alongside of it was a 
small tube } in. in diameter. and а small fuse was threaded in 
this: but the big one would not go until the small опе went. 
He then tried oil fuses for 1.000 volts continuous current. For 
several vears he had used the Ferranti fuse, but it was impsssible 
to calibrate this owing to the cooling property of the oil, He 
then adopted the calibrated oil type fuse, which was illustrated 
in bis Paper on the Bow Works. Although this was called. an 
cil fuse. the fuse was just above the surface of the oil as regards 
the actual visible portion, in a little inverted сир. As soon as 
the fuse acted it was drawn down into the oil before really 
there was any time for a surge to take place. This had the 
advantage that the visible portion was in action, and it was 
possible to calibrate without the interference of the cooling 
effect caused by the oil. He had also tried sparklet fuses for 
heavy currents, but had not adopted them. 


Mr. €. С. Paterson said that in 1902 some tests on sparking 
in switches carried out by himself and Mr. Alexander 
Russell, were published in the Institution Journal. The dis- 


tance which they called the safe sparking distance came out in 
{һе case of switches at 50 per cent. greater than the authors 
gave as their minimum no-are length. This was understand- 
able. because in a fuse it did not matter if the contacts got a 


vee ue 


Mr. W. M. Morpey said the experiments which he had 
made upon enclosed fuses 17 or 18 years ago- and which he 
had almost forgotten—induced him to come to the same con- 
clusion as the authors in giving preference to copper or silver 
as the best metals for fuses. They wanted a metal that had 
as lean a vapour as possible and as little matter as possible, 
and most people in these days used copper by preference. But 
for very small currents it was not possible to get a copper 
wire small enough to be handled practically, and for this reason 
metals of more or less higher specifie resistance were used. 
As a filling he had tried a great many substances, but had 
avoided all forms of sand, glass, or powder, and everything 
that was at all likely to form, when fused, a conducting liquid. 
He had tried marble dust and various forms of lime, but 
finally he had settled down upon a very unscientific material, 
hut one which he had found to be the best, viz., the dust 
scraped out of the inside of boiler flues. This was a highly 
infusible material. and it was best when passed throuch a 
sieve. Не had used that with copper wires in ап envelope 


not too tightly rammed. Reference had also been made to more 
readily oxidisable metals having tubes formed on them which 
the authors stated. conducted similarly to Nernst filaments. 
He was certainly in agreement. with Mr. Patchell in thinking 


that these tubes conducted by the molten metal inside. Take, 
for instance, an aluminium fuse three inches long. When 


heated carefully at such a temperature, as it would not blow 
out, it was evident that the inside molten metal was protected 
by the comparatively thick skin of oxide. The shunting of 
tuses was also old, and although he did not wish to get up 
and say, “I did it," nevertheless he had obtained a patent for 
an enclosed tuse of this character many years ago, and he 
had otten used these fuses. They seemed to work all right. 
His experience was that the effect of ageing made it very 
difficult to rate fuses. They might be rated and keep their 
rating fairly well for a time, but the hte of a fuse was a 
rather unhappy one. [|t was frequently being heated, ard at 
went through various changes; it was oxidised, expanded and 
contracted, and he found that with all metals with which he 
was acqnented the rating changed very much. Не thought 
that this would always be one of the difficulties of rating tuses. 
One interesting point, perhaps, was that he found that copper 
wires, when examined under а fairly high magnifying glass— 
not a microscope—showed, after a long period ot use, a multi- 
tude of small transverse cracks seeming to go right down into 
the metal. This reminded him of the fact that at the time 
Edison was experimenting with platinum lamps, in the early 
days, he had had to give them up because he found that the 
lite of the platinum filaments was so short, and he had 
attributed the cause to the gradual growth of these minute 
transverse cracks in the meta! itself. With regard to a mag- 
netic arrangement to help to blow out the fuse he supposed 
that they had all invented such an arrangement one time or 
another; in fact, he could give a long list of patents for this 
particular thing. Perhaps the reason why none ot these 
arrangements had been taken up seriously was the same опе 
which had prempted all of them : namely, that when they found 
someone else had patented а thing and that it was айай in 
consequence to make money out of it, they did not follow it up. 
А great. many people kad invented an arrangement of a little 
spiral insrle а porcelain holder or merely а conductor. coming 
up to the tuse itself, arranged spirally, so that the field set up 
would help to elongate the fuse and blow the are. [t was an 
interesting arrangement in practice, and he thought it was quite 
worth while putting the idea into a simple form. for. house 
fuses, especially now that higher voltages were being used than 
formerly, He agreed. with Mr. Patchell that tor house fuses 
the best thing was to have plenty of metal; a penny made a 
very good fuse if they had nothing better. 

Mr. А. C. Cramp, in response to an invitation by the Chair- 
тап to speak, said that his experience was generally in accord- 
ance with the remarks already made with reference to copper 
fuses. He was in the fortunate position of hardly ever having 
his fuses go, and therefore he had no experiences of this kind 
to relate. 

Mr. Н. M. Sayers said he had extensively used copper-wire 
for street main fuses on secondary networks. He had found 
copper a most useful and trustworthy material, always provided 
that it was chanced sutticiently often. This he found generally 
to be {уне a year, not at six months intervals, but about the 
end of August and the end of January, so that the time of 
heavy load was about fairly divided. Under these conditions 
copper could be relied upon to blow at a very definite current. 

Mr. C. Н. WonpiNGHAM said that as Chairman of the Sub- 
Committee of the Engineering Standards Committee which had 
this question in hand, he would like to acknowledge the great 
help received from Prof. Schwartz on that committee, and also 
to thank him for the large amount of help that thev were look- 
ing forward to having. The thine which had struck the mem- 
bers of the sub-committee most was the extreme difficulty of the 
problem connected. with. anything in the nature of standardisa- 
tion. To begin with, it was ditlicult to classify fuses. With 
regard to rating, it was a wonder how very little was known at 
the present time with regard to fuses, and thev arrived at the 
conclusion that they must get carried out a great deal of experi- 
mental work before they could attempt to standardise them. 
The svb-committee had arranged to divide up fuses into dif- 
ferent ranges, and different members of the sub-committee were 
taking uo experiments cn these lines. They had laid down a 
common basis, and had taken steps to secure that the experi- 
ments should be carried out on identical lines, so that they 
hoped when they had standardised fuses their suggested regula- 
tions would be founded on experimental data of considerable 
value. He would like to make one or two remarks on points 
raised during the discussion. He could not help thinking that 
those who thought the amount of power behind the fuse had 
something to do with the matter, and those who thought it had 
little to do with the matter were really talking abcut two dif- 
ferent things. Prof. Schwartz's experiments all related to a 
wire between two contacts, which were fixed at what he called 
“no-are distance," and he quite agreed that experiments. on 
these lines were necessary as a foundation for any standard 
conditions for fuses; but the container in which these fuses were 
carried had a verv great deal to do with their action in prac- 
tice. А good many years ago, when 220 volts were first intro- 
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duced, he made a number of experiments upon existing house- 
fittings and small fuses to see how they would Чыла оп {һе 
higher pressure, and he found that the amount of power be- 
hind the short made an enormous difference. At that time he 
introduced a system ot registering fittings, and he had thought 
that if he tested the tuse at 30, 40, or 50 times the normal fusing 
current he had sufficiently well imitated a short circuit. Later 
on he thought it well to repeat the experiment, and he then 
tried the same fuses by short-circuiting them dead across a large 
battery, and in many cases he found that those fuses which had 
passed the first test failed altogether on the second. He had 
come to the conclusion that if these wires had been supported 
between two open terminals there would have been no difter- 
ence, because the oscillograph tests, shown by Prof. Schwartz, 
indicated that while a certain amount of power in some cases 
would make no difference the explosive action of the tubes by 
the sudden development of heat varied very greatly with the 
amount of power behind. With regard to the rating of tuses, 

there was certainly a great deal to do and a great deal to 
consider. The only thing they were all agreed on was that every- 
body hitherto had rated fuses rather highly. With regard to 
filings, he had recently made some experiments to test the 
amount of caking that might be expected in damp situations. 
He had taken a large number of tubes and filled them with 
fine and coarse emery, :teatite, fine and coarse sands, chalk, and 
several others, and had sent them to еа for three months, and 
then opened them to find if in any case there had been any 

‘aking. The result was that there did not appear to be so 
much caking as many of them would have expected. 

Mr. J. J. FasoLA said he was sorry the Puper was confined 
to low-tension fuses. With the data before them there should 
not be any difficulty in selecting suitable materials апа no-are 
lengths for low tension, but he thought they would all be very 
grateful if the authors could give similar information with 
regard to high-tension fuses. "The conditions in connection with 
5.000 and 10,000 volts, for instance, were quite different, and 
so far there had been a general tende псу to resort to the use 
of oil. He had seen some very large porcelain cartridge-type oil 
fuses on the Continent about ore foot in diameter, but not- 
withstanding their 'arge size they were not a complete success, 
and, of course, they were very di.licult to handle. They had a 
fuse wire entirely in air, and arranged so that the lower contact 
would be drawn under oil at the moment of disruption. Тһе 
fusing current could be pre-determined fairly accurately, but 
the metal vapour very atte ten caused sparking over to exposed 
metal in the neighbourhood. If, on the other hand, the tube 
was completely immersed, it was conceivable that it was neces- 
sary for a film of oil to form about the silver wire before it 
could blow, and as the conditions of vapour formation and 
circulation of the oil and thermal conductivity were never the 
same twice running. it was impossible to depend upon the fuse 
blowing at predetermined overloads. When the fuse was partly 
immersed, matters were still worse, because the fusing point 
depended upon the level of the oil. The best solution of the 
problem in his opinion was the fuse described by Mr. Patchell 
in his Paper before the Institution in 1905, and already men- 
tioned by Mr. Patchell in the present discussion. 

As time for adjcurnment had been reached, Prof. Scharwtz 
was asked to communicate his reply for publication in the 
Journal. 


Three written contributions to the discussion have been 
received :— 

Dr. С. C. Garrard (Ferranti, Ltd.) said that the definition 
of normal fusing current, as given by the method of measure- 
ment described in the ‘Мое on Rating Fuses” at the end of 
the Paper, was ro doubt perfectly correct. The time-current 
curve tends tewards an asymptote, and the point where this 
asymptote cuts the current axis is the normal fusing current. 
No current below this value, no matter how long it be kept 
flowing, should blow the fuse. He was under the impression, 
however, that the authors in their previous Institution Paper on 
"Low-Tension Thermal Cut-outs"' (the I.E.E. Journal, March 
14th. 1905, p. 3564, Vol. 55) had adopted a different definition 
of ''normal fusing current." "The oscillograms given. in the 
Paper seemed io show that the so-called “ non- arcing " metals 
of the cadmium or zinc group arced more than any ot Tm others. 
which confirmed his own opinion, that the so-called ‘‘non-arcing "' 
property was more or less a myth. In his experience of 
fuse testing, the amount of power behind the tests has always 
been the most important factor determining the severity of the 
tests. His own tests, however, had generally been with fuses 
of large sizes (several hundreds of amperes), and had taken 
place close up to the terminals of the source of supply of current. 
The most severe conditions seemed to be close up to the ter- 
minals of a large batterv. He did not agree with the authers’ 
definition of the time element of a fuse, the object of which. 
he understood, was to arrive at some time element which could 
be marked on the fuse. The ordinary user. however, seeing the 
time marked on the fuse. would think that this is the time taken 
to blow the fuse. He would not realise that it is the time corre- 
sponding to some particular current, and that if the current be a 
little different from the proper current, вау 45 per cent. over- 
load, or 55 per cent. overload, the time element would be alto- 


gether different. He had had exactly the same experience with 
inverse time element relays. Ot course, the time element of a 
fuse was also inversely proportional to the extent of the over. 
load, similarly to such relays. It had been at first endeavourea 
to mark these relays with certain specified numbers of seconds, 
but it was found extremely ditticult to make even electrical 
engineers understand these markings. ‘The user saw, for ex. 
ample, the relay marked 5 seconds, and assuming the apparatus 
to be a kind of clock, proceeded to test it with a stop-watch. 
Generally speaking, no particular regard was paid to the du 
rent tlowing through the relay, and the result was that the relay 
was said to be out of order. He had come to the conclusion 
that the inverse time element of any circuit-breaking apparatu: 
should only be defined in terms of a curve. If the full curve 
cannot be given, it was better not to mark the time element at 
all. To illustrate this he took the curves given in Fig. 9, to 
two fuses of the same normal fusing current. Defining the time 
element in accordance with the author's definition, that of the 
free fuse 1s about four seconds, that of the enclosed fuse about 
one second. I think now it would be an assumption legitimately 
made by 99 persons out of 100, that if these two fures weie 
placed in series with each other, and the same overlcad «current 
passed through them, the one-second time element fuse should 
blow before the four-se:ond time element fuse. This, however. 
did not follow. If the overload was but small, just above the 
normal fusing current (say 15 per cent.), then the four-second 
time element fuse would blow betore the one-second time element 
fuse. If, on the other hand, the overload were very large, as. 
for example, several hundred per cent. above full load, it "would 
be a matter of chance which one would blow first, as if the 
curves are prolonged the time element disappears altogether in 
both cases. The matter of time elements of fuses was also ol 
great importance 1n connection with another subject, viz., to 
the fuse-shunted trip coils used very greatly at the present day 
to impart a time element to automatic alternating-current circuit- 
breakers. Of course, an ordinary trip coil operates practically 
instantaneously, and the idea is, by shunting the current through 
the fuse, that the time taken by the fuse to blow will impart 
the necessary time element to the apparatus. ‘The main object 
of a time element circuit-breaker was to attain the possibility 
of having two or more circuit-breakers in series, so arranged 
that with a definite overload through them they would open 
in a predetermined order. In the Paper he had submitted to 
the Institution, but which had not vet been read, he had shown 
that it is not. possible to attain this end by simply altering the 
size of the fuse wire. Prof. Schwartz and Mr. James’ Paper 
also showed that it 1s quite impossible to arrive at this end 
оу altering the materials of the fuses or their surroundings. 
Under conditions of short circuit, therefore, it was impos. 
sible to arrange switches in series one with another, controlled 
by fuse- shunted trip coils such that a discriminating action be- 
tween the switches would be attained. 

Mr. E. B. ScHATTNER gives it as his experience that fibre is 
the only material which will answer satisfactorily as a casing 
for enclosed fuses. Neither glass nor porcelain, he savs, have 
the necessary elasticity and strength to withstand the shock of 
a bad short circuit. An insulated metal tube would. in his 
opinion, be dangerous. He endorses the remarks made as to 
the ''Nernst effect," and recommends that most, if not every 
kind, of sand should be avoided as a filling. He has watched 
sand-filled fuses re-establishing a short circuit after about 60 
seconds. Shunted fuses, he found, worked badly on power cir- 
cuits. The main and shunt fuses fuse at the same instant when 
sufficient power is behind, and his conclusion is that the essential 
requirement in a good enclosed fuse is the immediate cooling 
of the arc and vapours. Both the ‘‘Koolark’”’ and the sparklet 
fuse, he added, work on this principle. 

Mr. J. Н. M. WAKEFIELD writes :—] recognise that the Paper 
does not deal with fuses of so low a nomina! fusing current as 
three amperes, but as a considerable number of these are used 
by the Post Office for protecting telegraph and telephone wires 
against lighting and power circuits, it may not be considered 
out of place to put on record that all such fuses outside a 
building are made of soft drawn platinum wire 5 mils in 
diameter, connected to copper caps, and enclosed in a glass 
tube. 3 in. diameter and 2 in. long. Platinoid wire was used 
in the first instance, but weather effects soon showed that dis- 
connections in the fuses were very frequent, especially after а frost. 
The effect of contraction and expansion, as mentioned by Mr. 
Mordey, no doubt applies to a case of this kind. Platinum wire 
was therefore substituted, and uv to the present has been found 
to meet requirements satisfactorily. 


DISCUSSION AT MANCHESTER, MARCH Sro. 


Mr. W. Cramp, after remarking on the large amount of work 
which the preparation of the Paper must have involved (for 
one set of curves alone over 800 experiments had been nec 
кагу). said that he was particularly interested in the rection on 
the temperature rise of the jackets of enclosed fuser, upon which 
very little work had previously been done. Unfortunately, how- 
ever. it would be difficult for designers to deduce immediately 
from the results the best form for a fuse intended for anv 
special purpose. He suggested the possibilitv of attacking the 
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whole subject from a more theoretical point of view. 
original fuse formula was derived from the equation :— 


э JTE ^ 
C-K р D? 
where K is ә constant. 
D is the diameter of the wire. 
C is the fusing current in amps. 
J is Joule's equivalent (gramme-calories) 
T is the elevation of the temperature of the wire at 


fusion. | 
Р is the specific resistance of the wire at temperature 
of fusion. 


E is the emissivity in gr. cals. per sec. per deg. at 
` temperature of fusion. 
Now Preece introduced inaccuracies by assuming everything 
constant but C and D, and writing the tormula :-- 


C=k, p? 


where K, is a constant and has a value of about 40 when D is 
in inches. In 1892 Ayrton and Kilgour (Phil. Trans., R.S. 185A, 
1892, p. 571), found the values ot E for platinum wires up to 
0014 dia., and pointed out that taking E as constant would 
make an error of ‘‘hundreds per cent." in some cases. Indeed, 
their curve plotted on a diameter base shows that E varies 
from 0002 to 0°005, or more for wires of diameter varying 
from 14 mils to 3 mils. E. G. Brown showed in 1900 (7rans., 
N.Z.Inst., Vol 33, p. 364, et sey), that tin wires have emissivity 
values almost similar to these ot platinum, and not incompatible 
with the values well known for steam pipes. What was now 
wanted was the values of E and К for the following variables : 
Different metals exposed in air, and also for different metals 
enclosed, both to be taken with terminals of large and small 
mass and of various materials. Referring to other points in the 
Paper, Mr. Cramp contended that no distinction could be drawn 
between inductive and non-inductive circuits, for the oscillo- 
grams showed that, for the purpose of the Paper, the circuit 
might always be considered as inductive. He estimated that the 
explosive force ot a fuse calculated in the manner shown by 
Prof. J. J. Thomson for a disruptive discharge, was probably 
of the order of 600 atmospheres. The terms no magnetic field, 
lateral magnetic field, and longitudinal magnetic field, referred 
to in connection with Fig. 2, were, he thought, misleading, inas- 
much as with the particular arrangements adopted the distribu- 
tion of flux would be such as not properly to be characterised 
by either term. In either case part of the field would be 
"lateral," part ''longitudinal." The results, however attained 
with the arrangement shown in Fig. l were very remarkable. 
The authors had not called attention to a marked effect visible 
in curves 4 and Л, Fig. 5. In virtue of the fact that in B there 
are more turns on the blow-out coil, the blow-out should be much 
more marked than in 4. The reverse was the case, however, 
showing that the inductance added by the blow-out coil more 
than compensated for the blow-out effect. Finally, Mr. Cramp 
calied attention to à number of enclosed fuse samples which he 
tested for Prof. Ayrton some years ago, on behalf of the 
Admiralty. It was found that b far the best enclosed fuse 
was Siemens & Halske’s silver wire embedded in plaster of 
Paris, which never failed to act. On the other hand, Dorman & 
Smiths damper procelain holders smashed frequently on short 
circuit, and on limited overload the ''no-arc " fuses were very 
unsatisfactory, for they would blow and yet still continue to 
carty almost full-load current with a slightly higher resistance. 
Mr. С. Е. Smita took exception to the authors basing their 
tests on the assumption of a drop in the circuit of 3 per cent. 
with the normal fusing current of the fuse, as representative 
of the conditions likelv to be met with in house services for 
mains and distribution fuse-boards Не had calculated roughly 
the value of the self-induction in an ordinary two-wire circuit, 
and took as an example the case of two parallel conductors 
separated by a distance equal to ten times the radius of the 
conductor. Оп this basis, the self-induction came out at about 
01 millihenry per 100 yards of circuit. Assuming a length of 
100 vards, and taking the rate of fall of the current atter its 
maximum value is reached (from the oscillograms in the Paper) 
to be 33,000 amps. per sec., the drop in the leads due to selt. 
induction during the blowing of the fuses would appear to be :— 
іс _ 33000 x 0'1 

dt 1000 
1.е.. the drop in the conductor due to self-induction would be 
greater than the drop due to resistance. This, however, was not 
a fair measure of the effect of the circuit inductance, because 
the value of dc/dt was taken from the authors’ curves obtained 
with a choking coil ın the circuit, of which the self-induction 
was given аз 25 millihenries. The rate of fall of the current in а 
circuit without artificial inductance should be about 230 times 
as great as that just found, t.e., there ought to be a reverse 
Е.М.Е. in the circuit, or breaking, having a value of 33 х 230 = 
160 volts. What he wished to emphasise was that an E.M.F. 
of self-induction of large value compared with the total voltage 
applied to the circuit would certainly be formed in a circuit 
which would be termed by the authors "non-inductive." He 
also pointed out that a circuit having a trne self-induction of 
25 millihenries would show a very much higher rise in voltage 
than anything shown on the oscillograms. Doubtless iron satura- 
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tion and capacity effects in the winding of the coil had actually 
had à great influence at the moment of fusion, and the value 
given for the inductance of the coil could not be taken as any 
guide of the actual inductance of the circuit... On looking at 
some curves given by Oelschleger in the #.7'.Z. for 1904, he 
found that on a short circuit made as nearly " dead " as possible 
the value of the rate of change of current was practically 
9x10" amps. per see. The reason the effects obtained by the 
authors appeared. to be independent ої the capacity of the gene- 
rators was, in his opinion, the relatively large drop in the 
circuit compared with the drop due to armature resistance ot the 
venerator’s armature. 

Mr. S. J. Warson (Borough Electrical Engineer, Bury) said 
that he had found aluminium of considerable use in connection 
with feeder and distribution section boxes placed in different 
parts of Bury. These fuses are about 200 ampere normal 
carrying capacity, and, even with exceedingly bad short-circuits 
close up to the boxes, they scemed to cause no trouble and made 
very little mess. He objected to. the semi-enclosed type of 
fuse, and pieferred one entirely sealed up at the ends. In a 
particular case, a fuse, carrying a normal current of about 100 
amperes, on one of the Bury traction boards, was at a distance 
of some three or four feet from а tour-pole changeover switch, 
the top connections of the switch beiug for lighting and the 
lower portions for traction. This fuse blew, and the metal 
blew across to this changeover switch and caused a short-circuit 
across the terminals of this switch, and practically shut the 
machine down, and that was with a tin fuse. The amount of 
the metal for the 100 amperes was possibly three or four strands 
of 14 gauge tin, and at that distance it caused an arc to be 
set up between a difference ot potential of about 400 volts. 
There would be at least 14 in. distance between the two 
terminals. Of course, had that fuse been entirely sealed at 
both ends, such a thing would not have happened. [t also had 
an important bearing on the risk of fire. Another very im- 
portant point was on the mixture, or the purity, of the tin and 
the lead. He had at different times had a number of tests 
carried out on the ordinary tin fuse wire, and found that with 
a given diameter of wire, supposed to be of exactly the same 
quality. very different results were obtained. He thought that 
the makers of wire of that kind should pay a good deal more 
attention to that point. 

Dr. C. С. GARRARD also spoke. His remarks were substan- 
tially the same as in the written communication already quoted. 

Prof. Scawariz, replying to Mr. Cramp, said that as the 
Paper dealt with experimental work they had been doing over 
the last two vears for the Engineering Standards Committee, 
they had purposely avoided making any very definite statements, 
or drawing up any conclusions, because the matter was in the 
hands of the Standards Committee. Referriug to the use of 
aluminium, he said that about two years ago some aluminium 
fuses froin section pillars were brought to his notice, which 
were corroded where the aluminium strip made contact with 
the copper jaws, owing to the aluminium being highly electro- 
positive to the copper; this might be reduced by coating the 
surfaces with blacklead or tinning the contacts. For small 
circular wires the action of the oxide sheath was prejudicial; 
it holds up the molten metal until it is vapourised. | Aluminiuini 
also necessitated a larger mass being used, and this should be 
avoided. Silver had not been used very largely in this 
country. Up to about a vear ago it was used very largely in 
Germany, but the Germans had recently congratulated them- 
selves on the discovery that copper was better than silver. 

Mr. №. Н. N. James said that Mr. Cramp's suggestion that 
the longer duration of are with 20 turns as compared with 
10 in Fig. 3 was possibly due to the increased inductance 
obtained, would not hold, as in each case there was extra in- 
ductance in the circuit which was large in comparison to that 
due to the turns round the fuse. 


The Berlin Suspended Railway.—'The trattic authorities ої Ber- 
lin, before deciding whether to permit the erection in the east 
portion of the city of an electric mono-rall suspended railway. 
required that a short portion of the constructional iron- 
work of the same should be erected in the narrowest street 
through which the railway will pass, in order to test the effect 
on the street tratlic and the general effect as regards unsight- 
liness, &c., of the central steel supporting pillars. А portion of 
the steel construction, abont 150 ft. in length, has consequently 
been put up in the Brunnenstrasse, which has a breadth of only 
12 ft.. and is described in Electrische Arafthetriebe d: Bahnen. 
Three pillars, each of a different design, have been put up in 
order that the most suitable design may be chosen. The track 
and other constructional work supported by the pillars has also 
been added in order to see if the light is much cut off. ‘The 
pillars are spaced about 50 ft. apart, and occupy some 10 or 12 
sq. ft. each of the road surface. The height of the pillars is 
about 32 ft., and the total width of the structure at the top 
:ome 18 ft. The cars will be suspended from a single rail on 
either side of the structure, and to ensure the stability of the 
whole, the central pillars are supported on girders placed cross- 
wise under the street, the girders themselves being supported 
at each end on concrete foundations. Shorter. girders are placed 
lengthwise under the street, to ensure stability in. the other 
direction. The bottom of а car will be about 20 ft. above the 
surface of the road. 
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A NEW FUSEBOARD 


HE accompanying illustration shows a new pattern of tuse- 

board for the ordinary class of house work, which is being 
put on the market at a very reasonable price by Simplex Con 
duits, Ltd. The board illustrated is of the five-way pattern. 
Three different types of fuses can be provided, type А being 
the ordinary grooved china fuse bridge; type В, a tubular fuse 
carrier for 15 ampere circuits, and type C, a magazine replace- 
ment fuse. The latter allows non-technical persons to easily 
replace a fuse, and the bobbin on the five-ampere size carries 
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50 replacements. These fuses are mounted on two battens, and 
when in position divided by a fillet of asbestos. The case 
itself is strongly made of teak, with dove-tailed joints through- 
out, and a glass front. It is not provided with lock and key, 
but this can be arranged for at a slight extra charge. All the 
brass connections are of ample size, to give the necessary 
capacity, and the finish of the whole article is as good as is 
in keeping with the low price at which it is sold. 


The Charing Cross, West End, and City Electricity Supply 
Company.—In our analysis of the accounts of this company, 
on page 347 of our last issue, at the bottom of the first column, 
the words *'load factor’’ were by a clerical error included 
in the same line as maximum demand, and the figures for 
the load tactor were omitted. ‘These should have been 21°9 per 
cent. for the West End undertaking, and 191 per cent. for 
the City undertaking. 

Glasgow Local Section of the Institution of Electrical 
Engineers.—We understand from the secretary of the Glasgow 
Local Section of the Institution of Electrical Engineers that 


the Paper proposed for reading at the ordinary meeting last . 


Tuesday was not available on that date owing to the inability 
of the “ Рарегѕ Editing Committee " to deal with it sufficiently 
early to allow of timely printing and distribution. In view of these 
circumstances, the Committee were obliged to postpone the 
meeting announced in our last issue. 


" The Journal."—The February number of the Journal of 
the Institution of Electrical Engineers, which had just been 
published, contains the following Papers, with reports of the 
discussions thereon at the London meetings "The Dielectric 
Strength of Insulating Materials and the Grading of Cables," 
by A. Russell; ‘‘Automatic Cab-Signalling on Locomotives,” 
by J. Pigg. The Inaugural Addresses of the chairmen of five 
of the local sections are included, and the following Papers 
discussed before the local sections :—'' The Magnetic Testing of 
Iron," Ьу W. H. Е. Murdoch (Leeds); '' Further Notes on the 
Electrical Driving of Textile Factories," by H. W. Wilson 
(Manchester); ‘Тһе Torque Conditions in Alternate-Current 
Motors," by V. A. Fynn (Birmingham). An original communi- 
cation, bv P. H. Powell, on the air-gap correction coefficient, is 
also published. The next number of the Journal will contain a 
portrait of the late Lord Kelvin, and a memoir x vox written 
for the Journal by Dr. Silvanus P. Thompson, F.R.S. 

The Siemens Engineering Society, Stafford.—An engineering 
society has been started in connection with the Stafford works 
of Messrs. Siemens Bros. Dynamo Works, Ltd., under the presi- 
dency of Mr. Lee Murray. The following Papers have been 
read before the society since its inauguration :—December 8th, 
1907.— Presidential address. Mr. Lee Murray on ''Coal and its 
Application to the Production of Power Gas." December 2nd, 
1907.—'* The Siemens-Schuckertwerke Single-phase Commutator 
Motor," by Mr. Schenkel. December 20th, 1907.—''Commuta- 
tion Troubles: their Cause and Cure." by Mr. S. P. Smith. 
January 23rd, 1907.—''The Economical Life of an Electric 
Lamp." by Mr. Н. С. Williams. On Tuesday, March 10th, a 
lecture will be given under the auspices of the Society, at 8 
o'clock, at the Oddfellows’ Hall, Stafford, by Professor Gisbert 
Kapp, on “Тһе Electrification of Railways." All the Papers 
read before the society, besides being published in the official 
magazine, The Electron. are being published in pamphlet form 
for the convenience of the members. A conversazione held 
towards the end of April will conclude the present session. 
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CATALOGUES AND PAMPHLETS RECEIVED 


SINGLE-PHASE MOTORS.—A leatiet from E. Brook, Ltd., 
of Huddersfield, gives a list of single-phase motors in sizes 
from } to 20 h.p., which are in stock for immediate delivery. 


SINGLE-PHASE MOTORS.—A leaflet from the Union 
Electric Co. gives prices of a complete series of single-phase 
induction motors ranging from 4 to 60 h.p. for 50, 60, 83, and 
100 cycles. Under 1 h.p. they are listed for the squirrel-cage 
type, and over 30 h.p. in the slip-ring type only, but the inter- 
mediate sizes are standardised in both forms. The list is con- 
veniently arranged, and a complete code facilitates ordering. 


SWITCHGEAR.--4 new catalogue is to hand from Messrs. 
Parmiter, Hope & Sugden, of Manchester, which gives par- 
ticulars of this firm's well-known ‘‘Ajax’’ iron-clad switches, 
knite switches, and a very complete range of iron-clad fuses, 
distributing boards, and motor starters. Some illustrations of 
complete main switch boards of the firm’s manufacture are 
given, and appended to the catalogue is a ‘‘progress sheet” 
which illustrates certain new patterns which are on hand at 
the works, and will be put on the market in a few weeks. 
These include a new form of enclosed three-pole switch and 
fuse, in which a separate lid is provided for both the switch 
and fuses, arranged so that if required they can be interlocked 
so that they cannot be opened at the same time, and neither 
can be opened except when the switch is off. Two smaller 
new patterns of combined ironclad switches and fuses are also 
shortly to be introduced. We understand that all the standard 
gap switches, fuses, knife switches, and distribution boards 
are kept in stock and can be despatched the same day as 
ordered. 


THREE-PHASE MOTORS.—A leaflet from T. W. Broad- 
bent, Ltd., of Huddersfield, contains a specification апа price 
list of three-phase protected type induction motors, in sizes 
ranging from j to 50 b.h.p. of the squirrel cage type. <A series 
of starters of the auto-transformer type are also included. 


Tramways and Light Railways Association.—The March 
Circular of the Tramways and Light Railways Association states 
that it has been decided in future to hold annual conferences 
in various parts of the kingdom. In view of the fact that the 
Franco-British Exhibition is to be held in London during the 
current year, it is thought that it might meet the convenience 
of the out-of-town members if the first Congress were held in 
London, in connection with such exhibition, and the first week 
in July has been fixed as a suitable date. A small committee 
has been formed to arrange details, and full particulars will be 
published at a later date. Members wishing to read Papers 
should communicate with the secretary. 

A sub-committee of the Tramways and Light Railways As- 
sociation is engaged upon the preparation of a standard form of 
accounts, and of a recognised system to be adopted by tramway 
companies to facilitate the assessment of their property for 
income-tax purposes. Communications have been carried on for 
some time past with the authorities at Somerset House, and it 
has been intimated to the association that in order to give effect 
to the recommendations contained in their committee’s report, 
the Commissioners must first be satisfied that all tramwa 
companies shall present their accounts in similar form. 
standard form is already in use by municipal tramway under- 
takings, and this committee intend to submit to the various 
companies a draft form for their approval. Once this matter is 
settled there is every reason to ехе that the Commissioners 
will favourably consider and give effect to the proposal to 
include, if not permanent way, at any rate rails and setts, in 
the term ‘‘Plant and Machinery," and that they will also be 
prepared to entertain proposals in regard to fixed overall rates 
of allowance for depreciation on the various portions of tramway 
undertakings. The importance of any such concessions woul 
be of the greatest value, and it is earnestly hoped that all the 
constituent companies will give their serious consideration to the 
proposals to be submitted to them by this committee. 


Wireless Telegraphy.—The following announcement appeared 
in the London Gazette for Friday :—1. The Wireless Tele- 
graphy Act, 1904, shall apply to British Ships whilst on the 
high seas Provided that a person on board a British Ship which 
is registered in any British Possession (other than the Channel 
Islands and the Isle of Man) or in any British Protectorate 
shall not be deemed to commit an offence against the Wireless 
Telegraphy Act, 1904, by reason of the installation or working 
of wireless telegraphy on such ship if the authority in such 
Possession or Protectorate having power by law so to do shall 
have granted a licence for the installation and working of 
apparatus for wireless telegraphy on that ship and if such 
erson is acting in accordance with the provisions of such 
iconos: 2. The Interpretation Act, 1889, shall apply for the 
purpose of the interpretation of this Order as it applies for the 
purpose of the interpretation of an Act of Parliament. 3. This 
Order shall be published in the London Gazette and shall come 
into operation immediately from and after the expiration of 
three months after this Order is so published. 
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ELECTRIC PROPULSION OF SHIPS 


V R. HENRY A. MAVOR read a Paper recently on the 
IV] above subject at a meeting of the Institution of Engineers 
and Shipbuilders in Scotland. 

The use of steam in a turbine, he said, involves essentially 
а speed of rotation far above what is customary in reciprocating 
engines. [t is поб surprising. therefore, that the steam 
turbine, when applied to marine propulsion, should be materially 
modified, and that the marine steam turbine is a compromise 
in which some sacrifice of economy has been made for the 
sake of avoiding a greater loss due to the characteristics of 
the propelling apparatus. Within the limits of practice, the 
efheiency of the steam turbine 15 increased by increased speed 
ot revolution; while the efhciency of the propeller is decreased 
by а corresponding change. Fast-running turbines and slow- 
running propellers are respectively highly efficient instruments, 
but hitherto there has been no proper method of coupling 
them together. The underlying principle of the proposals here 
made is the use of a high-speed turbine running at a uniform 
velocity for all speeds of the ship. and driving a dynamo 
from which electric power is taken to a variable speed motor 
or motors coupled. direct to the shafts of propellers of maximum 
efficiency. The dynamo and motor here oceupy an inter- 
mediate position, as indeed they do in all cases, between the 
power and the work, and in effect constitute a gearing which 
can submit to modifications of its own characteristics, бо meet 
the characteristics on the one hand of the prime mover, and 
on the other hand of the machinery to be operated. 

The author then dealt in a general] way with some of the 
differences in the behaviour of continuous-current and alter- 
nating motors, pointing out the inferiority of the latter as 
regards starting torque. The ordinary multiphase induction 
motor, he continued, also compares unfavourably with the 
continuous-current motor in respect of its availability for 
changes in speed. The continuons-current motor can now be 
made to give varying speeds through апу necessary range 
without much loss of efficiency, the only consideration being 
cost. Hitherto the induction motor has not been able to meet 
this requirement. Where very frequent starting апа stopping 
have to be combined, as they often are, with gradually varying 
speed, something new must be attempted if the alternating 
motor is to take the field. The author has been at work on 
this problem for some years, with the result that he claims 
to have solved the problem, and that he can meet most of 
the demands which are likely to arise in practice and deal 
with some new fields of enterprise which have hitherto for 
various reasons remained closed to the electrical engineer. 

Hitherto the use of electric motors for marine propulsion 
has been confined: to small craft, such as submarines, and one 
or two small barges and other craft on the Russian rivers and 
canals. А small electrically operated and propelled dredger 
has also been constructed in Germany. The motors in these 
cases are continuous-current machines. 

The continuous-current motor, which is so convenient for 
small applications of power up to 100 horse power, becomes 
less convenient over this size. Above 1.000 horse power it is 
not a very practical machine for power purposes where starting 
and stopping have to be frequently accomplished, and it is 
not specially suitable fcr marine work. The multiphase induc- 
tion motor, on the other hand, has all the properties to be 
desired. in a marine motor except hitherto the facility of speed 
control. This problem may now be said to be solved. 

"ome уеагв асо the idea of rotating the outer member of 
the motor. usually called the stator. occurred to the author. 
and appeared to offer a solutien of the starting difficulty. and 
this suggestion was made at a meeting of the Institution of 
Civil Engineers in 1904. The proposal was that the external 
meinber should be mounted so as to be free to revolve con- 
centrically with the rotor or armature of the motor. The 
armature being connected to the load and the outer member 
being free to rotate, the outer member starts to revolve in a 
direction opposite to the working direction of the rotor, and 
having only its own inertia and friction to overcome, it quickly 
reaches synchronous speed. The motor is now in a position 
to develop its full load torque with full load current. and all 
that is necessary is to apply a mechanical or other brake to 
the external member, bringing it to rest gradually while the 
rotor starts and accelerates as the outer member or “spinner "' 
comes to rest. The start can thus be made without excessive 
call for current and without jerk. 

This idea soon developed into a proposal to modify the 
ordinary working speed of the motor by so arranging the 
external member that it could be driven at any desired speed 
by gearing interconnecting both members, and an arrangement 
was worked out and patented for putting this idea into prac- 
tical shape. It will be seen that by the use of a fast and 


loose pulley or friction clutch to transmit a part only of the 
power of the motor the starting can be accomplished with a 
verv small loss of energy. This method. although serving the 
purpose for which it was designed and giving a useful solution 
of the difficulty, did not appear to be the final stage. The 
idea of rotating the outer member and controlling its speed 
sugzested the idea of controlling its motion independently of 
gearing or other arrangements which involved disadvantageous 
complications, and a simple apparatus was evolved, which 
entirely gets over the dithculty of starting, and gives a change 
ot speed in either direction. In this machine the outer member 
or spinner is made to act as the inner member or rotor of a 
second motor, the stator of which embraces the spinner. The 
machine is thus two motors concentrically arranged round the 
common axis. The three speeds, which may be described as 
prime, secondary, and tertiary, are attained without loss of 
efficiency, but if intermediate speeds аге desired they are 
obtained by a slipping brake or external resistance in each 
case equally with a consequent loss of efficiency. This loss of 
etlicieney is very small, and is less than the loss involved 
where series wound continuous-current motors аге used for 
speed variations, or intermediate speeds may be obtained by 
providing a separate supply of current to the external motor 
and changing its speed by change of periodicity of the 
supply. 

The attainment of three speeds without any loss of efficiency 
in this class of motor is a very important improvement, because 
it at once renders it available for such work аз steel rolling 
mills, haulages, hoists, calendering and printing machines, 
lathes and boring mills, and last, and perhaps the most impor- 
tant of all, driving vehicles either on or off rails, including 
vessels on the sea. 

A proposition to apply electric motors to drive a ship 
involves primarily a consideration of the conditions with respect 
to the propeller and the prime mover. Naturally, the pro- 
peller with its shaft comes first, as upon its efficiency of 
transformation of energy depends the size of the prime mover. 
It is necessary to institute a comparison for any given ship 
of the normal propeller as used with existing machinery, and 
see what are the prospects of economy by the substitution of 
electric transmission for the direct connection between the 
engine and the screw. 

At first sight it does not appear that апу economy could 
be made by the introduction of two successive energy trans- 
formations in the dynamo and motor respectively to take the 
place of a direct transmission. 

The maximum possible efficiency of these two transforma- 
tions with the transmission shaft is not more than about 88 per 
cent.; while the efficiency of the direct transmission shafting 
is probably not less than 95 per cent. We thus have a loss 
of at least 7 per cent. as a primary handicap against the 
proposal. This consideration may be taken as disposing of the 
possibility by change of transmission of any economy in ships 
of moderate size with slow-running propellers of upwards ot 
70 per cent. eflicienzy. If electric driving is to be introduced 
into such ships it must be on other grounds than propeller 
economy. The case is different when we come to deal with 
ships in which the power is large and the propellers are run 
at a high speed. Such cases are becoming common in vessels 
driven by steam turbines. A very short incursion into the 
study of propellers is sufficient. to. show the trend of the 
conditions which here emerge. , 

For any given ship, the designer who is at liberty to choose 
a large propeller for any given power has considerable advan- 
tage, as the efficiency may be as high as 70 per cent., and as 
low as 45 per cent. To say what improvement is possible in 
any case is by no means an easy matter, because the actual 
efficiency of any given propeller is often unknown; but the 
difference in efficiency between the probable bests, when the 
diameter can be changed, may be found approximately, and 
it is this which has been attempted. The introduction of 
electric drive enables one to include in the consideration all 
speeds of revolution of the propeller, both low and high. The 
revolutions at which the propeller may be efficiently used are 
fixed by the diameter and pitch. While, therefore, one may 
have ascertained what is the possible improvement in etliciency, 
one must, before claiming the possibility of such improvement, 
deal with the problem with the limiting diameter of the pro- 
peller as a first element in the calculation. It is this con- 
sideration which makes any saving in propeller efficiency 
difficult in high-speed passenger steamers of shallow draught. 
The ditliculty of improving the efficiency of ships of moderate 
size with slow-running propellers has been shown, so that the 
most attractive field of enterprise, from the propeller point of 
view, is in large ships of deep draught and high speed. 

If the ship is to he electrically driven, it will probably be 
found that the most convenient steam prime mover will in all 
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cases be a turbine. The limit of speed of rotation, when the 
turbine is to be used for driving a dynamo or alternator, is of 
a different order altogether from the limit of speed imposed 
upon the turbine by its direct connection to the propeller. In 
some cases it will be easy to adopt an increase of ten times in 
the speed of revolation. The turbo-electric generator with its 
motors compares favourably in economy, cost, and weight with 
the marine steam turbine directly connected to the propeller 
shaft, and therefore runring at a speed lower than that called 
for by considerations of steam economy in the turbine. The 
reversibility and speed variability of the electric motor driven 
bv the turbo-generator run unidirectionally at constant speed 
dispenses entirely with the objectionable heavy and costly go- 
astern turbines mounted on the propeller shaft. 

The case of a ship which had in the first case a total of 
17.000 horse power delivered to the three propellers, and a speed 
of 203 knots, was considered. The propellers were 8 ft. 14 in. 
diameter, and the speed of revolutions was 377 per minute. 
This example was worked out in detail in an appendix to the 
Paper, and it was shown that the maximum probable efficiency 
of these propellers was 62 per cent. Ап electric equipment 
would permit of the use of propellers of about 14 tt. diameter 
at 140 revolutions per minute, and an efficiency not less than 
70 per cent.—an improvement more than sufficient to cover 
the loss in the electric motors. 

Turning now to the generators, it will be found that the 
steam turbo-alternator, as used on land in sizes corresponding 
to those now under discussion, can deliver one electrical horse 
power to the motors for 122 lb. of steam per horse power 
hour, allowance having been made for all intermediate losses, 
and for 4 per cent. for driving auxiliaries, no superheat being 
used, so as to make the comparison with normal marine prac- 
tice. This figure is startlingly lower than anything which has 
been touched at sea. It is for full speed and power, but the 
comparison must also be made at low speeds and powers, and 
more particularly at the normal working speed of the ship. 
It wil be found that there is certainty of economy in this 
comparison, again because of the higher speed of revolution 
of the turbine, which in the electric case runs at the same 
speed for all powers, while, of course, the direct connected 
turbine must vary its speed of revolution with the speed of 
the ship. It is not possible to base any generally conclusive 
argument on these data, but there is evident encouragement to 
give detailed study from this standpoint to any particular case 
which may arise. The same limitation applies to weight and 
cost. In the example referred to an estimate has been made 
of the weight, with the result that it appears probable that 
the decrease in the weight of the steam equipment will more 
than compensate for the heavy slow-running motors and pro- 
pellers so that the weight will not be greatly changed. The 
cost will probably closely follow the weight. 


CORRESPONDENCE 
THE FUTURE OF THE TELEPHONE SERVICE. 


To the Editor of ELECTRICAL ENGINEERING. 


Sin,—There has recently been much discussion of “the tele- 
phone question" at Chamber of Commerce meetings and in the 
Press, but several of the most important points are lost sight 
of. Perhaps you will allow me space to state a few broad 
propositions based on long experience and observation of the 
working of the telephone service in America, and in the prin- 
cipal countries of Europe. 

The telephone service we shall have always with us. It is 
the quickest, the most direct, and the most perfect means of 
communication; and it is the cheapest. Since all business 
depends on communication, and communication is also largely 
required in social and domestic affairs, the telephone service is 
certain, if conducted on sound lines, to have an enormous 
development in this country. In spite of all the difficulties 
(for a clear view of these difficulties the student of the subject 
may read Public Ownership and the Telephone in Great Britain, 
by Hugo R. Meyer, Macmillan and Co.), the telephone system 
of the country doubles itself about every six years. But I 
hope in my lifetime, and I am not so young as I should like to 
be, to sce at least ten times as many telephones working in 
the United Kingdom as there are now. Such a development 
can only be brought about, however, by an enterprising adminis- 
tration, a highly efticient service, and a practical tariff. 

The present quarrel of the Chambers of Commerce with the 
telephone administration is actuated solely by the large user 
of the telephone service fearing that he is about to lose a 
bargain—which he thinks the flat rate for unlimited service 
gives him. "This fear drives him to strange statements. The 
measured rate—payment for service in proportion to service 
rendered. a principle which is accepted in all other services and 
all other businesses—is described as “а tax on trade and com- 
merce," and as likely to check the development of the tele- 
phone. 

To describe a change in the method of charging for telephone 
service which offers low rates to the majority of users as a 


“tax on trade and commerce," is manifestly ап exaggeration, 
for the amount spent on local telephóne service in the average 
business establishment is а very small percentage of the total 
working expenses of that establishment. In the largest con- 
cerns, who are the chief opponents of the measured rate prin- 
ciple, the cost of local telephone service is probably only a 
fraction of one per cent. of the total expenses. So much for 
the "tax on trade." 

But the most vital point, and strangely enough it is one that 
is largely neglected by both parties to the discussion, is that 
the measured rate makes for efficiency of service, whereas the 
Наб rate directly encourages the large users to spoil the service 
ior themselves and for others. It is a most difficult thing to 
make the telephone subscriber realise that he is largely respon- 
sible for the general efhciency of the service. Over the actual 
manipulation of the telephone instrument. over the attention 
and eflicieney with which inquiries and messages by telephone 
are received and dealt with. and over the facilities provided for 
handling the telephone tratlic flowing in and out of his estab- 
lishment, the subscriber has full control. 16 should be clear 
to every telephone user that the quality of service other users 
get largely depends upon him. Yet what is one's daily ex- 
perience’? That the telephone is all too frequently left to the 
oflie boy or to other junior employees who show а marked 
disinclination to handle the instrument and the service properly 
or to deal with inquiries and messages promptly and intelli- 
gently. Again, the largest concerns, the very establishments 
with which prompt communication is most in demand by the 
business community, are so continuously "engaged." owing to 
their telephone lines being constantly blocked with outward 
calls, that one is often obliged to abandon the attempt to 
communicate with them, after having spent much more time 
on several ineffective calls than one effective call promptly 
completed would have occupied. 1n all large towns there are 
subscribers who are “engaged” to attempted calls hundreds 
of times daily—to the exasperation of their correspondents, and 
to the general detriment of the service; in many cases, also, the 
lost call must mean loss of business to the firm for which it was 
intended. 

Now, what is really the prime requirement of the business 
man—the essence of "the telephone question" from a practical 
and commercial point of view? I say unhesitatingly it is 
eflicient service—the maximum of effective calls, promptly and 
effectively dealt with at the incoming end. There is no dith- 
culty to-day in equipping and organising a telephone service 
so that the average call shall be put through within 30 seconds. 
But it is essential for real efliciency that the subscriber on his 
part shall provide facilities for receiving the call and organised 
attention for handling it effectively. This the measured rate 
tariff directly encourages him to do, whereas the flat rate tariff 
operates in exactly the opposite way. Under flat rates the 
charge for extra lines is relatively high. so the subscriber refuses 
to take them. "The measured rate tariff makes low charges for 
lines and instruments, and low wholesale rates for calls. The 
large user is thus encouraged to provide, instead of one or two 
individual lines and telephones, a group of lines and telephones, 
made interchangeable by means of a switchboard. This arrange- 
ment, technically known as a “private branch exchange," is 
extremely flexible. It can be designed to fit any establishment. 
Every department has its telephone, and every call goes straight 
to its billet with the minimum of delay. Аз the lines are 
worked in a group it is seldom that all are "engaged" simul 
taneously, and by watching the tratlic the equipment can be so 
kept up to the requirements that the "engaged " call is elimin- 
ated. "Thus, the ‘big user gets a thoroughly effective service. 
which is what he needs far more acutely than an apparently 
cheap rate—for a rate which causes ineflicient service is only 
apparently cheap. I venture to say that the large user has no 
real conception of what adequate telephone service means until 
he organises his telephone equipment on the "private branch 
exchange” basis. 

What the measured rate principle will do for the development 
of the telephone in Great Britain and for the ећсіепсу of the 
service is amply demonstrated by results in America. Thirteen 
years ago there were in Greater New York about 18,000 tele- 
phones under flat rates, and development was almost stagnant. 
Measured rates were introduced and the private branch exchange 
scheme was devised to provide adequate service for large users. 
To-day there are over 300.000 telephones in New York. А third 
of those are connected to private branch exchanges, and the 
ineffective call, which was formerly as great an evil in New 
York as it is in English cities to-day, has been nearly wiped 
out. The telephone in New York, besides being used in an 
efficient way by the large concern, has spread to all sorts o! 
small establishments and to a very large proportion of private 
residences—for the measured rate tariff makes equitable terms 
to all classes of telephone users. 

Did the Chambers of Commerce but thoroughly study the 
subject and realise that the measured rate principle of telephone 
tariff makes both for general etticiency of service and for wide 
development. of the telephone, they would undoubtedly petition 
the telephone authorities to abolish the tlat rate forthwith 
instead of arguing for its retention. I am, &c., 

Herpert Laws WEBB. 

55, Old Queen Street, Westminster, S.W., 

March Sth. 1908. 
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REVIEWS OF BOOKS 


Thomas Alva Edison: Sixty Years of an Inventor's Life. By 
F. A. Jones. 375 pp. 73 їп. by 55 in. Several illustra- 
tions. (London: Hodder & Stoughton.) 6s. 


More exaggerated statements have appeared in the less re- 
sponsible sections of the Press about Edison than about any other 
man living, so that many readers will take up a book such as this 
with the hope of seeing the great man depicted as he is, and 
not as he is imagined to be, as well as to get some idea of the 
relative place of his work in the development of electrical 
engineering amongst that of others. Tt would be unkind to sav 
that the reader will be disappointed in these respects, for not 
oniy is there much evidence of authenticity in the writer's 
statements, but there is a pleasant feeling all through that the 
pages are written by one who knows and understands as a friend 
the man about whom he 15 writing. As to Edison's life work. 
however, the author is at a disadvantage, for an account of the 
inventor's work of much more interest could have been written 
by one whose technical knowledge enabled him better to under- 
stand the inventor's aims and objects. The general impression 
apt to be caused is that Edison was the one and only worker in 
the subjects їо which he devoted his activities; and an un- 
technical reader will lav down the volume with a hazy notion 
that Edison originated, rather than perfected, the quadruplex 
svsteni of telegraphy, that he alone “invented " the microphone, 
end that no one else succeeded in producing a practicable incan- 
descent lamp. It might also almost be inferred that the 
versatile experimenter was, at the time of the equipment of the 
first Edison. supply station, the only dynamo builder in the 
werld. It must not be thought that we wish in any way to 
belittle Edison's work. There is not one of the many subjects 
that came into his hands that he has not left his mark upon, and 
it is dithceult to realise how many industries in the United 
States are the direct outcome of his persistent endeavours. 

We have not space to vecapitulate the many branches. of 
Edison s work through which the author leads us. An interest- 
ing account is given of his boyhood and vouth as newsboy and 
telegraph operator, and his experimental work on telegraphy, 
telephony, the incandescent lamp, the phonograph, and other 
subjects. and of particular fascination is the story of the 
establishment of the fiist Edison supply station in New York. 

Edison's greatness seems to lie as much in his extraordinary 
perseverance and his almost unparalleled capacity for long 
and continuous work as in his remarkable ingenuity and 
powers of perception. He has never posed as a man of science 
or a mathematician: indeed, to use his own words, referring to 
mathematicians. he ''soon found he could guess a good deal 
closer than they could figure,” so he went on guessing. His 
perseverance is shown by the fact that in the search for a 


suitable material for lamp fiiaments, he experimented on about 
6,060 specimens of different kinds of bamboo, and only found 
three species which gave good results. 

We naturally turn to the chapter on the storage battery for 
information as to how much of the obviously exaggerated state- 
ments made about the principal object of Edison's latest work is 
true, but we soon find that the author knows little more about 
the matter than ourselves, as is shown by the following quota- 
ticn :—'' It will be readiiy understood that in the manufacture 
of a perfect storage battery, one of the hardest nuts to «rack 
was the invention of an ideal accumulator or condenser- -that 
portion of the battery capable of containing large quantities of 
electricity.” Again, in one place it is definitely stated that 
cobalt is used in the latest forin of the battery, although further 
on the active material is spoken of as nickel. The usual ex- 
travagant claims are made as to its suitability for automobile 
work. Two facts, however, are significant, first, that so little is 
known about the battery, which quite accords with Edison’s 
characteristic of not allowing information to leak out until he 
sees success in sight, and secondly, the fact that large factories 
are being put up for its manufacture, a thing which a man of 
Kdison's great business ability would not permit unless the 
experimental stages were passed. 
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Universal Electrical Directory (J. A. Berly's), 1908. Pp. 1508, 
10 in. by 6 іп. (London: Н. Alabaster, Gatehouse, and Co.) 
Price 14s. 

No special alterations have been made in the arrangement of 

this indispensable work, which makes its appearance for the 

26th time, but this may be taken as suflicient testimony to 
the degree of perfection which the compilation and arrange- 
ment of the contents nas reached. There are still the four 
sections, viz.. British, Colonial and General. Continental, and 

U.S.A., and. despite the elimination of unimportant entries, 

the total number of names now exceeds 55.С00. Lists of all 

electricity undertakings in the United Kingdom. British Colo- 
nies, and some other countries are given, showing the nature 
of the supply, system of distribution, capacity of plant, voltage, 
and chief engineers’ names, and in the case of alternating 
current the phase and periodicity also appear. 

PESEE rs 


Local Government Board Annual and Official Directory for 
1908. Рр. 282, 7 in. by 5 in. (London: "Local Govern- 
ment Journal" Othce.) Price 1s. 64. 

THE seventeenth edition of this valuable work to all interested 
in municipal affairs has been published; it contains information 
regarding muni pal electric supply undertakings in the metro- 
polis. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


HE Times Hngineertuy Supplement recently contained an 

interesting article upon “Bulhon Refining by Aid of Elec- 
tricity.” As is well known, large quantities of gold and silver 
are obtained from the slimes produced in the electrolytic refin- 
ing of copper, and it is estimated that in the United States 
alone at least £3.500.0C0 worth of these metals is annually 
obtained. In the deposition of the copper, the conditions are 
such that the gold is precipitated in the metallic. form, and 
the silver is produced as the sparingly soluble sulphate. and 
through an addition of a small quantity of sodium chloride to 
the bath as the insoluble chloride. The first attempt to electro- 
Ivtically fine bullion appears to have been made in 1881 by 
the Norddeutsche Athnerie at Hamburg, the method employed 
being that of Wohlwill, but exactly what it consists in is kept 
secret. By the refining of silver containing lead, they are said 
to produce more than 100,0C0 kilos. of silver per annum. 

The Moebius cell, patented in 1885. and first worked in Kansas 
in 1886, is largely employed in the copper refining districts, 
although the refining is often done by ordinary metallurgical 
methods. It would appear, however, that gradually the metal- 
lurgical parting processes are being superseded by the purely 
electrochemical. The advantages of electrical refining are (1) 
creater simplicity, (2) greater cleanliness, and (5) reduced losses. 
The main disadvantage is the large amount of metal locked 
up. upon the value which interest charges have to be met. 

The silver to be refined is usually refined metallurgically to 
950 fine, and this is employed as anode material in а bath 
containing silver nitrate and a little nitric acid or sulphuric 
acid and nitre. As the anode gces into solution, considerable 
slimes are produced, and, to prevent these falling into the bath 
and contaminating it, the anodes are enclosed in linen bags. 
The cathodes consist of thin sheets of pure silver. The silver 
is deposited in a crystalline form on the cathode, and the slimes 
containing gold remain in the linen bags. If the silver being 
refined contains much copper, there is a danger of the copper 


being deposited ort. especially if the voltage wed is at all 
high. In some cases w Here the bullion emploved 18 very rich 
in copper, the anode solution is caused to flow into a receptacle 
containing strips of copper. "This causes the copper to react 
with th. silver solution and silver to be deposited, 


2ÀAg NO, + Cu z2AÀg4- Cu(NO,),. 


In such à case the cathodes are of copper, and copper is the 
nvetal dc oosited. out electrolytically. Several types of Moebius 
cell are employed, the older ones being very similar to copper 
depositing vats. More recently, however, the cathode has been 
made of a revolving band of silver, the anodes being placed 
above it in shallow porous porcelain. troughs. As the band 
travels to the end of the bath, it meets another band which 
works outside the bath and carries off the crystals of silver from 
the cathode. This in turn passes against а scraper, which 
effectually removes all the crystals, and causes them to fall into 
a receptacle placed outside the vat. 

A plant at Perth, Amboy, owned by Gugyenheim Bros.. is 
worked on this principal. It consists of 48 vats. each 14 ft. 
by 16 ft. by 7 ft. deep. The electric plant produces 220 amperes 
at 90 volts, and is capable of depositing 24,000 oz. per day. 
The American Smelting & Refining Co. also operates a similar 
plant. This installation has 144 vats, and the electrical generat- 
ing plant has a capacity of 62 kw. 

Gold in silver bullion containing only 2,10 parts of gold per 
1,000 of bullion сап be recovered by the Moebius process, the 
cost of separation being stated to be 0'062d. per oz. of bullion. 
The silver produced tests 999°5 to 1,000. In Europe the most 
important installation of this process is that of the Deutsche 
Gold und Silber-Scheide-Anstalt at Frankfurt. 

The Balbach inviting & Refining Co.. of Newark, U.S.A., 
employ a vat which differs considerably from the Moebius vat. 
The anodes are cast into thin slabs, and are encased in cloth. 
They are then placed in а wooden frame, which hangs just 
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below the surface of the electrolyte. The cathodes consist of 
slabs of Acheson graphite, which cover the floor of the vats, 
and have an effective surface of eight square feet. A current 
density of 20 to 25 amperes per square foot of cathode surface 
is employed, the E.M.F. being 58 volts to each vat. The 
silver is deposited in the crystalline condition, and is removed 
from time to time. The current efliciency is said to be 93 
per cent. The chief disadvantage in the electrolytic 
deposition of silver is the crystalline form in which it is 
deposited. Easterbrooks claims to have overcome the difficulty 
by using gelatine in the electrolyte, and by an improved method 
of circulation. Under these conditions, a smooth, coherent 
deposit of silver is said to be formed with a current denrity 
of 10 amperes per square foot. 

For the refining of gold there appears to be only one method 
- that of Dr. E. Wohlwill, the chemist to the Nord-Deutsche 
Athnerie, at Hamburg. The process is in operation at Frank- 
furt, Hamburg, Paris, New York, Philadelphia, and San Fran- 
cisco. It is shortly to be introduced into one of the principal 
London refineries. In this process the impure gold anode, 1/6 
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in. thick, containing 15 per cent. of silver, is placed in a cell 
contjining an acidified solution of gold chloride, thin sheets of 
pure gold being used as cathodes. Тһе electrolyte contains trom 
29 to 30 grams of chloride of gold, and 40 с.с. of strong hydro- 
chloric acid per litre. During electrolysis the temperature of 
the bath 15 kept at 659 C. 

ln 24 hours 80 per cent. of the gold will be dissolved and re- 
deposited at the cathode. Another 10 per cent, will be iound 
mixed with silver chloride in the anode slimes, and 10 per cent. 
will hang together as anode. ‘The anode and cathode are placed 
1:25 in. apart, and the gold is deposited in a crystalline condi- 
tion. Small quantities of platinum and paladium are usually 
present in the anode, and these are recovered by chemical treat- 
ment of the electrolyte. One important point is the very small 
amount of space which the plant takes up. The vats at Ham- 
burg are suthcient to produce 75 kilos. pure gold in 24 hours, 
but they only cover a space of 24 sq. ft. The Wohlwil] method 
is also worked at the United States Mint in Philadelphia, where 
seven cells are in use, capable of producing 5,000 oz. fine sold 
per week. 


ELECTRICAL SCIENCE 


British and American 


Electric Discharges through Gases.—On Saturday last, at the 
Royal Institution, Prof. J. J. Thomson delivered the first of a 
course of six lectures on electric discharges through gases. 
'The lecturer said that he would deal first of all with the most 


inconspicuous and only recently investigated branch of the | 


subject, that is, the discharge of electricity through the atmo- 
sphere at ordinary temperatures and pressures. Coulomb had 
attributed the loss of charge, which took place when a charged 
body was suspended in the air, to the conductivity of the air; 
but this fact was not accepted until after Prof. Boys’ experi- 
ments, with electroscopes with quartz-fibre suspension and 
supporting pillars of various lengths. "This loss of charge has 
been found to be proportional to the volume of gas surrounding 
the charged body, and also proportional to the mass of the 
gas, except in the case of hydrogen. "Phe loss of charge or the 
conductivity of the air was due to the charged particles in the 
air. То demonstrate the existence of these charged particles, 
Prof. Thomson showed an experiment in which a volume of 
dust-free air was suddenly expanded; the moisture in the 
resultant supersaturated air was deposited in the form of a 
cloud, the charged particles forming the nuclei for the drops 
of water. There were, he said. normally some 1,0C0 of these 
particles per cubic cm. of air. If a little radium were brought 
near the vessel containing the supersaturated air, the condensa- 
tion was more complete, as the presence of the radium increased 
the number of charged particles in the air. It was found by 
experiment that the rate at which a charged body lost its charge 
was decreased 30 to 40 per cent. if the body was enclosed in a 
thick lead vessel, also that the rate at which a body exposed to 
the atmosphere lost its charge varied from day to day. A 
series of observations made bv Mr. Dykes showed that the 
fluctuations in the rate at which some electroscopes lost their 
charge corresponded with the fluctuations in the amount of 
radium emanation present in the atmosphere. Thus the con- 
ductivity of the air is due to and is a measure of the amount 
of radium emanation in the air. Prof. Thomson showed a 
table in which the amount of radium in rocks of various kinds 
was given. This amount varied. from 5 х 10-'? grams per gram 
for oolite to less than 1x10-'? grams per gram for chalk. In 
close connection with this was the amount of emanation present 
in the air. Sea-water was peculiarly free from traces of radium, 
and it would be interesting to have some figures for the con- 
ductivity of air in mid-Atlantic. It might be asked. Prof. 
'Thomson added, how the earth could retain its charge of nega- 
tive electricity if the air conducts’? If there were not some 
means of re-charying the earth. the charge would be lost in an 
hour. А few hundred amperes would suffice for the whole of 
the surface of the earth, but the difference of potential amounted 
to several millions of volts. In Prof. ‘Thomson's own opinion. 
this re-charging was effected by rain as follows :—With a drop 
of temperature, the moisture in the air condenses with dust 
particles for the nuclei of the drops. and thus the air is being 
continunallv filtered from dust particles until at the higher 
altitudes the air is dust-free. and condensation with the negative 
articles as nuclei takes place. The drops of rain from the 
[шег altitudes have therefore a charge of negative electricity. 
Only recently has it been definitely proved that drops of rain 
are negatively electrified. These drops fall at a slower speed 
than non electrified drops. as thev have to be drawn to the earth 
by gravity against the potential of the earth. The charge thus 
brought down by rain is spread all over the surface of the earth 
and the charge thus continually renewed. With regard to the 
theory that the negative charge of the earth was renewed by a 
bombardment of negative particles from the sun, Prof. ‘Thomson 
said that in his opinion the particles would not arrive with 
sufficient energy to enable them to overcome the difference of 
potential existing between the outer lavers of the atmosphere 
and the earth's surface. 


Continental 


A New Kind of Rays.—The well-known Italian physicist, 
Augusto Righi, announces, in the Z'endiconti det Lincei tor 
February 2nd, that he has discovered a new kind of radiation 
consisting of what he terms ''magnetic rays." It consists of 
a projection of molecular magnets from the cathode when im- 
mersed in а strong magnetic field. The molecular magnets 
follow the magnetic lines of force, and trace them out visibly. 
That cathode rays are projected along the magnetic lines of 
force when the field is very strong was proved as long avo as 
1858, by Plucker, and Villard studied this phenomenon in detail 
two years ago. Now a cathode particle or electron, projected 
along a magnetic line of force, describes a spiral whose gene- 
rating circle is the smaller the stronger the field. The axis of 
the spiral coincides with the magnetic lines of force, айа when 
the generating circle is very small, the path of the cathode 
particle cannot be distinguished from the line of force. But 
these magnetic rays do not, as a rule, convey a charge. Righi 
concludes that they really consist of binary systems, an electron 
revolving round a positive atom, with the plane of its orbit 
normal to the direction of propagation. Such a system would 
constitute a very flexible molecular solenoid, and would have 
considerable stability. А divergent field would produce a re- 
tardation of the system, and eventually a return to the cathode. 


Dispersion in Interstellar Space.—-An important discovery ap- 
pears to have been made by C. Nordinann, It has hitherto 
been considered as certain that light of all wave-lengths is 
propagated with the same speed through the ether, whatever 
may happen in ordinary matter. An obvious instance of this is 
the disappearance and reappearance of Jupiter's satellites, which 
should be coloured if interstellar dispersion existed. But if 
Jupiter were removed a million times further, some perceptible 
difference might arise. Now the author has practically obtained 
such conditions in the case of Algol and A Tauri. These are 
both ‘‘occultation binaries.” The method, which is described in 
the Comptes rendus for February 24th, consisted in obtaining 
monochromatic colour curves for these two stars, and looking 
for any lag of one curve behind the curve of another colour. 
Such a lag was actually observed. In Algol red light was 
16 minutes ahead of blue light. and in A Tauri this difference 
amounted to a whole hour. If the dispersion is the same in 
all space, it means that A Tauri is three or four times as far 
away as Algol. In any case, the lag of the blue behind the red 
does not exceed one part in two million. 


Electrolytic detectors.—In the Ferrié electrolytic detector a 
verv fine platinum point is immersed in sulphuric acid. and 
the opposite electrode has a large surface. The impinging wave, 
gathered up by the antenna, is brought to a high potential bv a 
suitable transformer. The detector is contaired in the secondary 
circuit, together with a condenser adjusted to resonance. The 
platinum point is permanently charged to a positive potential 
closely approaching the point of electrolysis, by means oi an 
auxiliary battery, and the telephone is placed in the polarising 
circuit. If this circuit has a low resistance. the degree of 
svntony obtainable is very high. Ordinarily, the resistance is 
several thousand ohms, but it may be reduced by heating the 
detector to 1209 C. It then falls to a few hundred ohms. At 
the same time, the capacity increases from a hundredth of a 
microfarad to 0°5 mf., but this has no perceptible effect. upon 
the sensitiveness, and is easily compensated. As regards the 
mode of action of the detector. it appears that the positive limb 
of the primary current curve incrcases the polarisation and the 
current in the secondary, but the energy required for this 
increase is furnished by the oscillatory circuit itself. А detailed 
study of these processes is contributed by Н. Abraham to the 
Comptes rendus for February 24th. 
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* ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record 4s compiled by our own Editorial ‘Staf and is Strictly Copyright.) 


Specifications Published March Sth, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


1907 Patents 


3,982, S. О. Cowrrr-Cotres. Vessels for containing fused 
salts during electrolysis. As only some liquid metals, such 
as tin, lead, or mercury, can withstand the action of the fused 
salts, the inner retaining vessel is formed by such a liquid. 
The outer vessel, which is heated externally, 1s constructed of 
iron, or other suitable conducting material, and is spherical or 
parabolical in shape. This vessel is rotated at а sulliciently 
high speed to cause the liquid metal within it to distribute itself 
by centrifugal force over the inner surface. There is a con- 
tnuous flow of the liquid metal through the apparatus, and 
the reduced metal is carried away wth the said liquid metal. 
A carbon electrode is introduced into the vessel from above, 
and the vessel itself forms the other electrode. Four claims, 
two fizures. 

4.1532, J. S. Peck. Ап arrangement for equalising the load 
on alternating-current &vstems, and for supplying slow speed 
induction motors with low-frequency currents. from high-fre- 
quency circuits. The stator winding of the induction motor of 
а motor-converter set is connected to the supply mains, the 
rotor winding being connected across to the suitable points on the 
armature winding of the direct-current generator. This genera- 
tor has a shunt field system of the usual type. and the current 
generated is supplied to a direct-current motor coupled to a 
Hvwheel. The working motor is fed with current taken off by 
means of slip-rings connected to the cross-connections between 
the two rotors of the motor-converter set. 'lhe working motor 
thus normallv receives its current direct from the rotor of the 
induction motor, and in cases of overload, also from the arma- 
ture of the direct-current machine, which acts as а rotary- 
converter, taking in current from the flywheel motor, which then 
acts as a generator, and converting it to alternating current for 
driving the working induction motor. When the induction 
motor is not working, the converter set supplies power to the 
flvwheel motor, accelerating and storing up energy in the tly- 
wheel. One claim, one figure. 

7,048, British Tuoxsos-Hovsrox Со. (General Electric Co.) 
Wedges for retaining armature conductors іп slots, particularly 
in the case of induction motors, where the surface of the iron 
core should be, as nearly as possible, an unbroken area of mag- 
netic material. "The wedges сап consist either of a series of 
longitudinal or transverse strips of magnetic material con- 
nected together. but electrically insulated from one another. 
For instance, a pile consisting of alternate strips of iron and 
fibre, riveted together; or, again, they can be moulded in a 
material consisting of iron-filings or iron-wool, and a suitable 
binding material, as sodium silicate. In the latter case а back- 
ing of some strong fibrous material is provided to strengthen 
the magnetic wedge. Five claims, four figures. 

9.5/2, Вкітіѕн Тномѕох- Носхтох Co, (General Electric Co.). 
A method of fusing metallic filaments to the leading in or 
supporting wires. The welding of the wire to the filament is 
pertormed by means of an electric arc, in а protecting jet of 
some reducing gas, such as hydrogen, surrounded by an envelope 
of an inert gas, such as carbon dioxide. A special nozzle 
for the yas jet is described. Five claims, four figures. 

10.861, FRaNKLIN Punca. A multiple circuit multiple winding 
for direct-current armatures. Equalising connections between 
the different individual windings are provided, so that the 
potential of each commutator segment is as nearly as possible 
mid-way between the potentials of the two adjacent. segments. 
(A description and a diagram of this winding will be found in 
ErEcTrRicaL ENGINEERING Vol. II., page 884). Two claims, 
three figures. 

14.955. T. Torpa & L. Torba. An arrangement of boosters 
in multiple wire distribution circuits. Each booster is pro- 
vided with two series windings, one in series with the outer wire, 
with which, also, the armature is in series, and one in series 
with the neutral or inner wire. These windings are so arranged 
that if the two windings of one booster are assisting each other, 
the windings of the other booster are opposing cach other. As 
a result, the pressure between the inner and the two outer 
conductors remains constant with unbalanced and varying load. 
Three claims, two figures. : 

24.751, SIEMENS-SCHUCKERTWERKE Ges. Means of artificially 
cooling commutators of high-speed machines. The cooling 
medium. for instance, oil, is fed or pumped in through a central 
inlet passage in the shaft, and is discharged out of this passage 
through radial ducts in the shaft on to the inside surface of 
the commutator segments. It leaves the commutator at the 
same end as that at which it enters. Four claims, two figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 


28,600, Beck & DervurscHeE Beck-BOGENLAMPEN GEs. 
28,601, Beck & DerurscHe Beck-BOGENLAMPEN CEs. 
28,658, Ginx. Induction furnaces. 


* 1907 Patents a 


3,183, Levy. Wireless Telegraphy. 

3.962, HicHwoNp. Electric batteries. 

5,981, CowrEn-CorLEs. Zinc and aluminium alloys. 

4,026, VosMaAER. Resistance coils for rheostats. 

4,051, FvNN. Alternate current motors. 

4,085, Cotemay. Electric alarm apparatus. 

4,157, CaBor. Wireless signalling systems. 

4,181, British THomsox-Hovstox Co. (General Electric Со.) 
Prevention of electrolysis. 

4,211, Crompron & Co., MACFARLANE, & BURGE. 
formers and motor generators. 

4,595, Marcosi & Marconi з WinkLEss TELEGRAPH Co. 
mitting apparatus. 

4.852, CHRISTENSEN. Voltaic cells. 

5,100, Core & Pierron. Electric furnace. 

5,506, LAMME. <Alternating-current commutator machines. 

6.289, Water. Methods of electrical control. 

7,180, British Тномхох-Носхтох Co. (General Electric Co.) 
Electrical resistances. 

8,984, HookHam & Horpex. Electricity meter. 

9,591, Gross. Supports for arc lamp carbons. 

9,925, Ronerts. Electric switching mechanism. 

11,177, Havpan (Lolyphos — Elektrizitats-Gee.). 
apparatus. 

15,072, Warre. Electric controllers. 

13,195, British THomMsox-Hotsron Co. (.f/lgemeine Electricitats 
Ges.) Railway signalling systems. | 

16.087. Mackenzie (Lorenz). "Telephone alarm. 

16.952, KukLrBERc. Electric welding or soldering. 


Arc lamps. 
Arc lamps. 


Rotary trans- 


lrans 


Hontgen ray 


20,201, StemeENS Bros. Dynamo Works, Lip., & HorwEs. 
Searchlight projectors. 
20.949, Stevens Bros. Dyxawo Works, Lrp.  (Niemens 


Nehuckertwerke Gres.) Control of electric. vehicles. 
25.517, HARTMANN & Вкасх Akrt.-Ges. Frequency indicators. 
24.288, Boscu. Contact breakers for electrical ignition. 
24.874, RicHARDsoN. Electric conductors. 
25,118, Акстохі. Alternating current thermal wattmeters. 


Complete Specifications open to Public Inspection 
before Acceptance. 


1908 Patents 
Relays. 
Regulation of hoisting plants. 
Use of the motors 


3,056, STRUBLE. 
3,201, IVERSEN. 
5,242, GHOUVELLE, ARQUEMBOURG, & JORET. 
of automobiles as brakes. 

5,283, ALLGEMEINE ELEKIRICITATS-GES, 
3.285. ALLGEMEINE ELEKTRICLTATS-GEs. 
5,401, JENNEY. Automatic switches. 
35,464, ANDERSSON. Electric arc lamp. 
5,465, ANDERSSON, Carbon holder tor arc lamps. 
5,492. Манг. Meters. 

5,505. Mertens. Current-collector for electric cars. 


Expiring Patents 


The following Patents expire during the current week, after 
a life of fourteen years :— 

5,508. of March 16th, 1894. ALEXANDER MvinHEAD.. Im- 
provements in the apparatus for automatic transmission on sub- 
marine cable circuits. The improvements consist in a special 
shaping of the contact-making levers, and in the employment 
of grooved rollers mounted on the same axis as the spur- 
wheel, for controlling the movement of the levers. Six claims, 
eleven figures. | 

5,651, of March 17th, 1894. Е. J. Prestox & А. В. Сил. 
A method of suspending а belt-driven  train-lghting dynamo, 
The tension in the belt is such that after a certain predeter- 
mined speed has been attained. the belt slips and no further 
increase in the speed of the dynamo takes place. Also, a rock- 
ing switch, mounted freely on the dynamo shaft, which re- 
verses the direction of the current when the direction of rota- 
tion of the dynamo is reversed. The switch is controlled by a 
governor, which causes it to be closed as soon as a certain 
speed 15 reached. Six claims, nine fizures. 


Arc lamps. 


Rock-diills. 
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RISE OR 
AMOUNT a STOCK FALL 
NAME. or ме EXCHANGE | SINCE 
SuanE | *= Interim. |QUoraTioN.| Last 
WEEK. 
| 
1907 
ELECTRIC SUPPLY. 
Bournemouth & Poole E. S. Co. Ld. 10 т Jeng- 11—12 +4 
Do. % Cum. Pref... ET 10 44 | 47 10—11 
Do. 6% "Саш. Second Pref. Term 10 6 67 106—101 
Do. y Debenture, Red., r Stock 4} | 447 100— 10.; 
Bromley ( Kent) E. L.& Power Co., 14. 5 5$ | 2/-* 48—21 
Do. 447 Ist Deb, Red... | Stock 4 412 95—95 
Brom pinnae Kensington Е S. CO., La. 5 10 de. 1—51 
Do. 7% Cum. Pref.. 5 To cq EN т—$ 
Central É. S. Co.. Ltd., 4° / Guar. ‘be Stock + 47,* 97 —100 
Ch. Cross. W. E. `& City E.5. Оі, 5 5 57°. 41—44 
Do, 44X Cri, Pref. .............-. 5 4} 24% 41—41 
Do. 4% Deb. Red  .... Stock 4 47 | 97—100 
Do. “City U ndertaking,’ 447 “Cm, РЇ. 5 44 4h 44—41 
Chelsea Electric Supply Co., Ltd. ... 5 44 | 2-*| 3§—3ġ -i 
Во 4$9 Deb. ted анаи Stock 44 | 43 101—104 | - 
City of London Elec. Lt. Co., Ltd. 10 6 54 ®% 10—11 
Do. 6% Cats Pre s ase] 10 6 675* |114—124 
Do. 5% Deb. Red ....................| Stock 5 5 122—125 
Do. 44% 2nd Deb. БӨ ыыы Stock | 44 44° 99—102 
Cty of se P. Dis. Co.. — 5 B ол 5—31 
Do. 5% Pref.. .| 5 b 57% 45—44 
County of London Elect. -Sup. Co. ‘Le. 10 5 47* 72—81 
Do. 6% Cun. Pref. . — 10 6 бў = 11—114 
Do. 44° Deb. Red . Me .| Stock 4h | 41, 105—105 
Do. 4}; 2nd Deb. Red .........«...| Stock 4& | 4l 97—100 +1 
SOUPE d Electricity Corp., Lt... 5 4 1/6* —8 -i 
Do. E Qum. Flen ойсуз 5 3 — - =$ 
Do. d Ist Mort. Deb. Red ...... Stock | 4 49; | 60—70 -6 
Folkestone Elec. Supply Co., Ltd. ... 5 | 54 у. | 4—5} 
Do.. 59 Ctm. Preh iiss 5 5 2/6" | 5—54 
По. 41 Tat Deb. Reb coo eei Stock 41 4} 94—97 
Hove Electric he? siting Co.: Ltd. ... 5. | 9 4/-* | 01—64 
1. of Wight E. L. & P. Co, Db. КЧ... Stock | 44 | 44; | 92-95 
Kensington & nabi E L.Co. ә 10 5/-* | 5—9 
Do. 4% Deb. Кей .....................| Stock | 4 4 06—90 T1 
Kens. & N't'ng Hill E.L. Cos. Db. Rd.| Stock 4 47* | 99—103 
London Electric Supply Corporation 3 | 4 2/140” 1ł}—1} | 
Do. 2% Ров. днае: 5 6 6:* 44—5 | -è 
Do. Ist Mort. Deb. Red ......... Stock | 4 4. 90—93 | 
Meteopolitan Elec. Supply Co., Ltd. 5 | 8 3/-* 51—51 | 
Do; 4$» Chin, Pref. «ау. im $ 44 | 44 T 5l -$ 
Do. 4175 Ist Mort. Deb. Rel ...... Stock | 4h | 41°, 10;—111 
Do. Mort. Deb. Red . Stock si 3]. 85—90 
Mi dland ! Corp. for P. Dist. IstMt.D + |100 & 500 44 417 98—101 | 
Newcastle & Dist. E. L. Co., £9 ры 10 5 | 4»; 91--104 xd 
Do. 4}% Mort. Deb. Red . Stock 44 44° 0—09 | 
Newcastle- npon- Tyne Elec. Supply. 5 5l 59е 52—05 
ро. = Pitts sic га 5 | 8 | таа" 63—64 | -i 
Do. 5; Pref. (fully paid) 5 5 51—52 | 
Do. 10 Pm. .. dio EN ^$ aid 51—58 
Notting Hill Elec. Ltg. Co., Ltd...... 10 | 7à | 77 11—12 xd 
Oxford Electric Co., Ltd. .............. 5 T | 2 56—01 
Do. 4° Deb. Red.. Stock 4 | 4 93 — 95 
St. James and Pall Mall E. L. Co. Ld. 5 10 10% 74—S} xd 
Do, 2» ноло, Рие. 5 E (Ша, d xd 
Do. 3h k Dely Hed. arraien Stock | 3} | 3} 85—90 
Sinithflela Mkt. Elec. Sup. Co., Ltd. 5 nil | — 4—14 
Do: -47 Dh RER — oue coire баз. Stock 4 47 70 —74 
South London Elec. Sup. Corp. Ltd. 5 3 3/-* 21—3 
Sonth Metropolitan E. L. & P. Co.. 1 2h 1/- #— 4 xd 
DO. TX Cun, Pref. arisin 1 т 7 11—13 xd 
Do. 44% 1st Deb. Red .......... Stock 4} 44° | 101—104 
Urban Elec. Supply Co., Ltd. 5 5 әу" 14-2 
Doi» OY Cuin. Pref. isisisi 5 5 916% 2—2 
Do. 44°, Ist Mort. Deb. Red ...... Stock 44 | 4j;* | 90—93 
Westminster Elec. Sup. Corp., Ltd. 5 13 | 107 qM -i 
Do. 417 Cum; Pre. еы 5 Ыы ' 44% 5—54 
ELECTRIC RAILWAYS. | 
Baker St. & Waterloo 4% ce Deb.| Stock ' 4 47; 88—01 
Central London ....... Stock 4 37» 64—67 
Do: 42 Preferred.. тыи LOCK 1 4 4. 82—54 
Toc ТОНЕ ална АЫ Stock | 4 | 2% 44—47 
Do. 4% Debentures.. jai clas Bk 4 LN 100—103 
Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 4 4% . 81—84 +8 
City and South Londen Cons. ......... Stock | 21 44% 35—40 
Dé, 4E CORD, Deb. aurae cv кеев Stock + 47 101—104 
Do. M. Perp. Pref, 1891. 5ске Stock | 5 57 114—117 
Do. 5% Perp. Pref. 1895 .| Stock 5 57 112—115 
Do. Br Porn. Pre СИД:  Loavisees Stock | 5 57 110—113 
Great Northern & City Pref. “А” ]0 | 4 lld 1—11 
Gt. Northern, irre gs & expen ton 10 4 4% 54—64 xd 
Do. 4% Perp. Deb. . Stock 4 4°, 87—00 +1 
Mersey Cons. ..... зруби) AOS nil -- 9—4 
Do. 3% Perp. Pref. Red... deett siad Stock | nil -— 3—6 
Metropole Dé. noise ES SOCK 1 4% 36—37 -% 
Do. 34% Preference .............. .. | Stock | 8 34% 36—89 
Do. А ед" Pref .| Stock | 3 si^ 16—79 
ро. 347 Convertible Pret. . | Stock Ы 84% 71—74 -1 
Metropolitan District .. nasaal Stock | nil — 941—101 +4 
Do. 6% Perp. Deb. . ....| Stock 6 6% 108—113 
Do. 4% Deb. .... ‚| Stock 4 4% 70—75 
Do. Perp. Extension Pref. (5%). Stock nil — 90— 95 
Ass. Ext. Pr. Guar. hy U. E. Rs. Co.| Stock 3 34% 44—48 
Underground Elec. Railways Co. o | 
London 5X Profit Shy. Sec. Notes| Various 5 5% 40—44 
Whitechapel and Bow 47; Deb. ........ | Stock 4 47, 104—107 
ELECTRIC TRAMWAYS. 
Bath Electric UA Ltd. . 1 5 1/-* 1—1 
Do. 5% Cun. Pref. . | 1 5 5% 13—H 
Do. 44% Deb. Ked.. Stock 4b | 44° 91—96 
Birm. & Mid. Trs., Ld. 1st Db. Rd. ...| Stock 4 4) 93 — 06 
British Electrie Traction Co., Ltd. . 10 — — 11—13 
Do. 6% Сип. Pref, ......... e oec 10 6 eve | 44—43 =} 
Do, 52% Petp.. Del, ........ 2224.1 BOCK 5 55 97 —109 
Do. 447 2nil Deb. .....................| Stock 44 41°, 72—76 
City of Birmingham Trs. Co., Cim. Pf. 5 | 5 2/6* 44—42 
City of Birmingham Trs. Co. 47. | | А 
BOG ИО Deb. ооо - 100 | 4 47, 98—101 
n ———=—————————————— —————————————— 


STOCK AND SHARE LIST 


NAME. 


Dublin United Trams Co. 
Do. 6% Pref. 
Hastings & District E. Tr. Co. Db. 
I. of Thanet E. Tr. & L. Co. Ош. Pf... 
Do. 4% Deb.. 
Lanes. Un. Trs. . Pr. Lien Db. 
London Street Tramways Co.. TEN 
London United Trs., Ld., Сш. Pf...... 
Do. 4% 1st Mort. Deb. ked ........ 
Manx Electric R. Co., 54% Си. Pf.... 
Do. 4}% 18% Mort. Deb. Red 
MODO Elec. Trams, Ltd., Def.. 
Do. ; Cum. Pref. . d 
Do. "o, Deb. Stk. Red.. 
National Élec. Construction. Co. Ltd. 
New General Tr. Co., 6% Cin. Pf.. 
North Metropolitan Trams Co.. 
Do. 347 Mort. Deb. ...... 
Potteries Electric Tiaction Co. Ltd. 
Do. DX Qui. Pref. aos 
Do. sy Deb. Red. F PER 
Provincial Tramways Co. Ltd. 
Do. 6% Си. Pref. 
South Met. Elec. Trams & Ltg. Co. Ld. 
6% Cin. Pf. (fully paid)... "T 
Do. 4% Deb. Red.. 
Sunderland Dst. E. Trs. Ist Mt. Db. Rd. 
Y orkshire (West Riding) Elec. Trams 
Do. 67; Cum. Pref. . Mass 4 
ро. 44% lst Deb. Red — 


.ss..ssss 


TELEGRAPH AND TELEPHONE 


Anglo-American Telegraph Co. Ltd. 
Do. 6% Pref. Crd. 
198 7 46 A S mE 

Commercial Cable Co., 4% Deb, Red.. 

Direct Spanish Telegraph Co. Ltd. ... 
Do. JOR Cos FPrel, сангоб 
Du ME DESDE. тыллан» трал Ай 

Direct United States Cable Co. Ltd.. 


s. c th hh on tm 


Direct West India Cable Co. Ltda., 
44°) Reg. Debs. ТИЧ aseo акынд зг 100 
Eastern & s. African Lid., 4% Mt. Deb. 100 


Do. do. (Maur itius Sub. ) 25 
Eastern Ext. Australasia & China ... 10 


Do. 4% Mort. Del. Perp. ............ Stock 
Eastern Telegraph Со. ................... Stock 
Do. BAZ, Pret. Saaran ROCK 
Do. 4% Mort. Deb. ....... Stock 


G. N. Tel. Co. (Copenhagen) ..........| 10 


Indo-European Telegraph Co. Ltd.. 25 
Marconi Wireless Telegraph Co. Ltd. 1 
National Telephone Co., Ltd., Pref...| Stock 
Do. Deferred eis 425 ..| Stock 
Do. 6% Сиш. Ist Pref. SNT ETE 10 
Du. 67 Cum, Vnd Pref eos 10 
Do.. 57 Sr Prev. asia oioeesnssovenas 5 
Do. 3p Deb. Кайсыдыр ыан быкын Stock 
Do. Du ee Stock 
West Arie an Telezraph Co. Ltd. 10 
Western Telegraph Co., Ltd. ............ 10 
Ji. 43 RD. УТ ҮҮТ Ek Stock 
MANUFACTURING 
Aron Electricity Meter Co., Ltd.. 1 
Do. 67 Cum. Pref.. Fév dis 1 
Babcock & Wilcox, Ord. "—— 1 
De OF Fret, ЫТ - 1 
British Insulated & Helsby ‘Cables, Ld. 5 
Do. 6% Cum. Pref. . oe 5 
Do. 44% lst Mort. Deb. Red. РЕР Stock 
British Thomson-Houston Co., Ltd. 
44% 1st Mort. Deb. Red.. | Stock 
British Westinghouse Electric Ми. 
Co., Ltd., б PGE. abe es 5 
Do. 4% Mo: t Deh. Be... дезе» Stock 
Brust Electrical Anpan е Co... 9 
Do. 6% Pref. ..... ор 2 
Do. 44% Perp. Ist Deb.. Stock 
Do. 447, Perp. 2nd Deb. ЕКА Stock 
Callender's Cable and Const. Co., ТА. 5 
Do. SY Сап. PHE Airarse 5 
Do, 447 lat Mort. еб... Stock 
Consolidated Electrical Co., очы 1 
Crompton & Co., Ltd. T 8 
Do. 5% lst Mort. Reg. 1 Deb. . [50 & 100 
Dick, Kerr & Co., Ltd...... — 1 
Do. OF Cum. POL iouseirireroce 1 
00; 4X DOD. МӨ... Stock 
Edison & Swan United ** A," £3 paid 5 
Do. do. (fully paid 5 
Do. 4X Debs Red... esosecsesesksaes Stock 
bo. Sz nd Deh Reden cocco cóón bus Stock 
zu Construction bind: Lil. 32: 2 
Do. 7% Cum. Pref. . баб 2 
Do. 45 ist Mort. Deb... 2 Stock 
General elec. Co.,Lt4., % Cum. Pref. 10 


Do. 4% Ist Mort. is 277, acidi 
E cad f. T.) Tel. Works Со. , Ltd. 5 


Do. 447 Cum. Pref. ... — 5 

Do. 447 1st Mort. Deb. Red эм Stock 
L RE 40. E. 05. ТА. e dit eee todos: 10 
Do. 42 Deb: ДӨЙ вале 100 
Tel. Const. & Maintenance Co. ......... 12 
Do. 4% Deb. Ваз. Red . 100 


White (J. б.) & Co., 6% Cun. Pref. . 10 
Willaus & Robinson, Ord. SAIS. EAE 1 


Do. 6% Cum. Pref. . £ 5 
Do. 1st Mtg. Deb. Y Red. 100 
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LOCAL NOTES 


ABERDEEN: Llectrivity Supply in Cults.—. report has been 
received from the Electrical. Engineer, giving two schemes to 
cope with the immediate wants ot the Cults district. ‘Lhe first 
one involves the transmission of high-tension current to a sub- 
Station, where it wil] be transformed to low pressure at an 
expenditure of £2,724, ‘Lhe second scheme provides tor the lay- 
ing of three high-tension cables instead of one as far asthe city 
boundary, with a view to providing for the increasing demand 
within the сиу. This, the Engineer estimates, would cost 
£6,660. ‘Lhe Electricity Committee recommend that the second 
scheme be adopted. 

Supply to Suburban Tramway Co.—A letter has been received 
from the secretary of the Aberdeen Suburban ‘Tramways Co. 
asking what terms the Council will propose in the event “ot the 
company requiring а supply of electrical energy for their under- 
taking, after the expiration of the present agreement, which will 
shortiv terminate. It may be pointed out that for some time 
past the Tramways Company have openly stated their opinion 
that the present rate is too prohibitive for them to continue, 
and the erection of their own power station has been hinted at. 

ABERSYCHAN: Order /tevoked.—' he Board of Trade have 
revoked the Electric Lighting Order of 1505, as from February 
25th, 1908, regarding the whole area of sup; ply. 

ACCRINGTON: Power Supply.—It is stated that the contract 
which the Corporation have just renewed for the supply of elec- 
tricity to. Messrs. Howard & Bullough for another five years 
represents the largest supply given by any municipality in the 
county to a single business concern. 

AVONMOUTH: Supply from Bristol.—The laying of the 
feeder cable, by which the supply to the Avonmouth dock is to 
be obtained from the Bristol Corporation station, is being car- 
ried out by Messrs. Siemens Bros. & Co. Тһе transmission 
pressure is 6,600 volts, and the cable is lead-covered and laid in 
stoneware troughs filled with bitumen. ‘Transformers at the 
docks will reduce the pressure to 250 volts in the case of the 
old dock and 600 volts in the case of the new dock. 

BARROW: Electricity Charges.—A letter has been received 
from the Barrow-in-Furness ‘Traders’ Association, asking the 
Electricity Committee to appoint a sub- committee to meet a 
‘similar sub-committee of the association to discuss the question 
о! electricity charges. The Electricity Committee has refused 
to accede to this request, but the association has been informed 
that the chairman of the committee and the Borough Electrical 
Engineer will be pleased to meet members of the association at 
the electricity works for an informal discussion of the whole 
ayuestion, 

BIRMINGHAM: йрй on Tramway Cables, —At the 
meeting on Wednesday last week, the chairman of the Tramways 
Committee moved that the sum of £12,295 expended in laying 

cables, and £1,021, the cost of laying the cables for the Aston 
tramway route, should be assigned, under the provisions of the 
^"inmingham Corporation Act, 1905, to the electric lighting 
undertaking. "The resolution was carried. 

BOLTON: Zramways Parcel Trafhc.— After much discussion 
the Bolton Town Council have finally decided to inaugurate 
an elaborate system of parcel carrying by tramcar, in accordance 
with terms and conditions arranged with the Bolton Combined 
Tramways Association. 

BRIDLINGTON: Revised T'ariff.—The Electricity Committee 
have resolved that the price to consumers of from 5CO to 749 
units per quarter be at the rate of 45d. per unit, and to con- 
sumers of 750 units and upwards per quarter, 4d. per unit. 

BRIGHOUSE: Breakdown.—A rather serious breakage oc- 
-curred last week to опе of the gas engines at the electricity 
works, when the piston and a portion of the cylinder were 
hurled a considerable distance, owing to the bursting of the 
latter. No one was injured. "There is considerable trouble in 
maintaining the supply. 

BRIGHTON: кгс Omnibuses.—At the meeting of the 
-Corporation on Thursday, the Watch Committee reported that 
the Brighton, Hove & Preston United Omnibus Co., and a Mr. 
Thornton, representing a London company, had written regard- 
ing the substitution of electric omnibuses for some of the seven 
petrol omnibuses now in use in the first case, and for the intro- 
«duction of а new service in the second case. The committee had 
replied to Mr. Thornton that, provided such electric omnibuses 
were approved by the committee and the Chief Constable, no 
objection would Бе made, on the understanding that he agreed 
‘to run a service of electric omnibuses from Preston Circus to 
the northern boundary of the borough. An amendment was 
moved to omit the portion of the minutes relating to Mr. 
*Thornton's application on the ground that it showed favonritism 

-and was detrimental to the interests of the existing company. 
A fter some discussion this was carried by 25 votes to 25. 

BUENOS AIRES: Underground Electric Railways.—H.M. 
Consul reports that since the proposal made last year to con- 

-struct electric tube railways in Buenos Aires, both the Mayor 
and Municipal Council have been changed, and it is impos- 
sible to say with any degree of certainty whether or when the 
work will be carried out. 

BURNLEY: Electricity Statistics.—The annual financial 
report of the Burnley Corporation, just issued, shows profits on 


the electricity undertaking of about £6,000. For the coming 
year the profits are estimated at £4,900, the chief reasons being 
an extraordinary increase in the assessment of the departinent 
trom £1,300 to £4,000. ln the tramways department there is 
a balance of £10,000, which it 1s proposed to place to deprecia- 
tion and reserve—the largest surplus the department has 
reported. 

New Tramcears.—The Council has referred back for further 
consideration a resolution by the Tramways Committee, relating 
to the purchase of five tramcars at an estimated cost of £800 
each. 

CALCUTTA: Electricity Supply.—The increase in the busi- 
ness of the Calcutta Electric Supply Corporation is shown by 
the fact that the number of units delivered to consumers during 
the five weeks ended January 315% was 401,412, compared with 
66,569 units in the corresponding five weeks ot 1907. 

CARLISLE: Zlectricity Employees Dinner.—' The fifth annual 
dinner of the employees of the Corporation Electricity Works 
was held on Friday. In proposing ** һе Carlisle Electricity 
Undertaking,” the chairman, Mr. C. D. Burnet, Chief Electrical 
Engineer, stated that for the eleven weeks ended February 15th, 
19.8, 29,850 additional units had been sold, compared with the 
same period ot 1907, but the revenue was less by £170. 

CEYLON: Import Tarift.—A notice has been issued that elec- 
tric motors shall in future be admitted into Ceylon free of duty. 

CHELMSFORD: street. Lighting.—Yhe Electric Supply Cor- 
poration and the Ghelmsford Gas Co. are to quote їп competition 
tor the erection, lighting, cleaning, and maintenance of certain 
additional street lamps which are required. 

DOVER: Supply to Admiralty Harbour.— Тһе following par- 
ticulars of the scheme in accordance with which the Electricity 
Department propose to supply electricity to the Admiralty 
Harbour have been approved by the Corporation :—The charge 
for lighting to be 244. per unit up to 200.C00 units per annum, 
with a guaranteed minimum annual consumption of 100,000 
units ; units in excess of 200,000 per annum to be charged at 

за. The maximum demand for lighting not to exceed 100 kw. 
in event of this demand being exceeded, the 25. rate shall be 
payable on an additional 10.С00 units beyond the 200,000 units 
for each additional 10 kw. demanded, and the guaranteed 
minimum annual consumption shall ре increased by 100,000 
units for each additional 10 kw. demanded. The power rate 
proposed is 244. per unit up to 200,000 per annum, with a 
minimum of 100. OCO units, 2d. per unit up to 300,000 units, and 
134. beyond. If the maximum power demand exceed 250 kw., 
the 24d. rate shall be payable on an additional 8,000 units 
beyond the 200,000 units per annum for each additional 10 kw. 
demanded, and the guaranteed minimum shall be increased by 
4,000 units for each additional 10 kw. demanded. 

DUNDEE: Coal Supplies.—The Special Committee of the 
Council which was appointed to inquire into the system of coal 
supply to the electricity. department, in consequence of a report 
on the matter by Mr. "Richardson, the engineer, have now sub- 
mitted a report in which the whole question is gone into very 
fully, and confirmed the statement that money could have been 
saved had the advice of the engineer been more closely followed. 

EAST HAM: Broken Troll. у Wire.-—On Saturday one of 
the overhead wires on the tramway system in Station Road, 
Manor Park, snapped, but nobody was injured. 

Tramways.—At a meeting of the Town Council on 
Tuesday, the Electric Lighting and Tramways Committee 
reported the acceptance by the North Metropolitan Tramway 
Co. of the Council's offer for acquisition of the section of 
track owned by them in Romford Road. The Borough Engineer 
and the Engineer and Manager were directed to prepare plans 
and estimates for the construction of the track and overhead 
equipment along this section of road. А report is also to be 
presented on the question of inter-running with West Ham 
along the Romford Road. 

ELLAND: Projected Tramways. -it is reported that a com- 
pany is being promoted to construct tramways connecting Elland. 
Rastrick, and Huddersfield. The carrying out of the scheme will 
mean the construction of hnes from West Vale, the extreme 
point of the Halifax service. to Fartown, the nearest point of 
the Huddersfield service. The gauges of the two services are 
different, but this асау is to be met by the laying down 
of a third rail. Parliamentary sanction to the scheme has 
already been obtained. 

ERDINGTON: 7'ramwaye.—The report on the working of 
the tramways from the date of their inauguration on April 22nd, 
1907. to Јаппагу 31st, 1908, shows total receipts £9,970, or an 
average of 10'67d. per car mile. The expenditure has been 
58,562, leaving a balance of £1.408, out of which provision for 
a reserve would have to be made. 

FOLKESTONE: Electricity Works Rifle Club.—At the 
annual general meeting of the Rifle Club formed of the 
employees of the Folkestone Elec tricity Supply Company, last 
week, Mr. Т Hesketh. Chief Engineer of the company, was 
re-elected captain as well as hon. secretary and treasurer. 


GUILDFORD: Electrical’ Erhihbition.— The Guildford Elec- 
tricity Supply Co. have been awarded a gold medal for their 
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exhibit of applications of electricity at the Trades Exhibition 
at the Guildford Drill Hall, last December. 

LEEDS: Electrice Power Charges.—A deputation of electric 
power users in Leeds waited upon the Council last week to ask 
for a reduction in the charges for energy for lighting, where 
this was used to a large extent on the premises of consumers 
taking considerable quantities for power purposes. It was sug- 
gested that a reasonable proportion should be given at power 
rates for lighting purposes, and. as instances, were mentioned 
Bradford, where 5 per cent. of the energy tor power purposes 
could be used for lighting, and West Hain, where 10 per cent. 
could be so used. It was further pointed out that the tariff 
for power at Huddersfield was 14. with discounts, which 
reduced this to id. per unit in the case of large consumers, 
whilst in Bradford the minimum rate was 3d. with discount, 
which reduced it to 3d. per unit. 

Price of Electrical Energy.—-A deputation representing some 
of the leading local manufacturing firms waited last week 
upon the City Council in order to urge that the price charged 
for electrical. power should be lowered to a scale more 
nearlv corresponding with that charged to large consumers in 
neighbouring towns, such as Bradford, where the minimum rate 
was stated to be 3d. per unit, with discount, which brought 
it practically down to $d. 

LONDON: London County Council: Hammersmith. Harlesden 
Tramways.—The Board of Trade has consented "о the use of 
the overhead trolley system for the portion of the tramways 
from Hammersmith Broadway to Uxbridge Road. Communi- 
cations are taking place between the Board and the London 
County Council with regard to tne similar consent concerning 
the Uxbridge Road to Harlesden Road tramway. 

The Highways Committee recommend that arrangements 
should be made with Messrs. Reid Bros., who have the contract 
for laving the cable ducts along the road of the Hammersmith- 
Harlesden tramways, to undertake similar work simultaneously 
for the Postmaster-General. at an extra cost not exceeding 
£1.500. the Post Office paying а proportion of the cost. 

Deptford: Opening of. Roads.—The Works Committee of Dept- 
ford Porough Council call attention to the abnormal number 
of openings made by the L.C.C. in that portion of the roads 
which they are under obligation to repair as tramway authority. 
The L.C.C. is to be asked to minimise as much as possible the 
breaking up of streets consistent with the discharge of its 
statutory obligations. 

Hammersmith: Franco-British  Exhihition.—The Law and 
Parliamentary Committee report that the agreements with the 
Franco-British Exhibition Committee. and with the Kensington 
and Knight:sbridge and the Notting Hill Flectrie Lighting Com- 
panies, regarding the supply cf electrical energy to the Franco- 
l| ritish Exhibition, have been exchanged, and that the Exhibi- 
tion Committee have paid the deposit of £1,C00 as arranged. 
The Electricity and Lighting Committee, having had under con- 
sideration the question of improving the lighting of Wood Lane, 
has resolved upon the substitution of incandescent electric lights 
for the present gas lamps, of which there are at present 13, 
having a total candle-power of 295. the annual cost being 
£59 9s. 9d. The estimated cost of conversion (the present gas 
standards being used and fitted with the Osram metallic filament 
lamp) is £78 6s. 8d., the annual cost of lighting will be increased 
to £52, and the total candle-power increased to 1,144. 

Hackney.—The London County Council have agreed to con- 
tri*ute one-third of the cost of street wideninzs in Mare Street 
and Lower Clapton Road for reconstruction of tramways, pro- 
vided that the cost. does not exceed £170.000. As, however, 
l: ter estimates put the cost at £54.465, the Borough Council 
һ‹ эе that the London County Council. will agree to pay two- 
thirds of the сов. 

Highgate Hill Tramways.- The Highways Committee of the 
London County Council report having had under consideration 
for some time past the question of the purchase of the under- 
taking of the Highgate Hill tramways. The tramways, which 
аге worked by cable traction, consist of about # route mile of 
partly double and partly single track, situated in London and 
Hornsey. "The Council was in a position in 1903 to verve netice 
to acquire compulsorily, under section 43 of the Tramways Act, 
1870. the portion of the undertaking situated in London, but 
the Council decided on October 20th. 1903, not to exercise its 
powers of purchise at that time. These powers of compulsory 
purchase will, in the erdinary course, recur in 1910. The com- 
pany has introduced a Rill into Parliament. in the present session 
(i) to authorise the company to reconstruct its tramways for 
electric traction on the standard gange, (11) to postpone the date 
of compulsory purchase of the lines by the local authorities, of 
which the Council is one, under the Tramways Act. and (iii) to 
confer on the company running powers over portions of the 
Ccunenl’s tramways. The Council on January 28th, 1608, 
decided to petition against the Bill, and steps are being taken 
to oppose it accordingly. The company has, however, approached 
the Council. with a view to the purchase by the Council at; an 
eatly date of the whole of the company’s undertaking by agree- 
ment under section 44 of the Tramways Act. 1870. іп which 
event the company would not preceed further with its Bill. 
As the result of negotiation, the company has now expressed its 
t ilinzness to sell its lines, &c., upon terms which the Com- 


mittee feel justified in recommending the Council to accept. 
They accordingly suggest that a special meeting of the Council, 
of which one month's notice must be given, should be held 
under the provisions of the Tramways Act, 18/0, to consider the 
matter as soon as practicable. 

Islington: | Electric Light. Tariff.—The Lighting Committee 
have been empowered by the Council to modify, should they 
deem it desirable, the scale of charges to large consumers of 
electricity possessing high-load factors, provided always that 
such modification apply to all consumers taking current under 
the same conditions, and that every such modification be 
reported to the Finance Committee for their sanction. 


London Electric Power Bills.—The Electric Lighting Com- 
mittee reported at the last meeting that an intormal con- 
ference of representatives of metropolitan borough councils 
owning electricity works, held at the Islington Town Hall on 
February 20th, the following resolutions were adopted :—(a) 
That those Metropolitan Borough Councils who are electric 
lighting undertakers be recommended to strenuously oppose the 
London Electric Supply and the London and District Electricity 
Supply Bills now before Parliament. (^) That in the opinion 
of this conference the development of the electricity supply of 
London can best be carried out by a combination of the existing 
undertakers. (c) That all the Metropolitan Borough Councils 
be recommended to authorise their electrical or consulting en- 
gineers to confer with a view to the drafting of a scheme on 
the basis referred to in the preceding resolution, and to the 
submission of such scheme for consideration by the representa- 
tives of such Borough Councils at a meeting to be called for the 
purpose. (4) That the Islington Borough Council be requested 
to convene such further meetings as may be necessary. It was 
resolved that the resolutions be approved. 

Lambeth.—An agreement has been sealed between the South 
London Electric Light Corporation and the Borough Council 
whereby the old-standing dispute with regard to the destructor 
is to be settled by the lighting of the Brixton Town Hall free 
of charge. 

Marylebone.—'The Borough Council Electric Supply Com- 
mittee issued a report on ‘Tuesday on the results of the last 
six months’ working, which, though not covering a period equal 
as to revenue earning to half of a complete year, affords a 
fair guide as to the costs of working and probable gross revenue 
for the year. The average vield per unit sold to private con- 
sumers was 442d., compared with the average estimated last 
March of 465d. This diminution is brought about by the 
large proportion of new businesses at the cheaper rates ot 
supply, and the fact that the more profitable among the old 
consumers have elected to be charged on the maximum demand 
rates, which give а low average price in proportion to tne 
number of hours of burning in each individual case. During 
the year ended March, 1906, the average attained was 5151. 
per unit, and during the year following, 47d. During the 
current year it will probably be 4424. With regard to the 
working costs for the six months, the report states tliat they 
are at a higher rate than the Committee estimated, owing 
largely to the increased price of coal. and abnormal repairs 
both at the works and on the distributing system. There 
was a special charge of £1.754 in respect of the cost of render. 
ing effective for its present work the accumulator charging 
set at a sub-station, purchased from the company. which was 
not included in the vear's estimates. The management costs 
have been steadily reduced, and during the six months work 
out at 0248d. against 0'270d. estimated for the year. The 
repairs charges have been considerably reduced during the 
current quarter, and this, together with further economi:s 
effected in the standing charges, should result in a more favour: 
able return for the March quarter. For the reasons named. 
the Committee explain. the estimate of March last as to tb- 
year’s working will not be realised, and the complete year's 
accounts may show a small deficit. The question of more 
economical costs of production is receiving the Committees 
careful attention, and the Consulting Engineer is advising them 
on this as well as on the revision of the tariff of charges to 
consumers, "The necessitv for adopting active measures tendin: 
to a large increase in sales, in order to spread the very heavy 
standing charges for loan service, management, and distribu- 
tion expenses over a larze number of consumers, the Committee 
sav they are fully alive to. 

Poplar.--The second annual dinner and smoking concert of 
the electricity department was held at the Eastern Hotel. 
Limehouse, on Saturday, Mr. J. Н. Bowden, Porough Fle- 
trical Engineer and Manager, presiding. 

At the last meeting of the Rorough Council, the 
report, of the Electricity Committee, embracing the result of the 
inquiry of the Board of Trade Commissioner on the recent. boiler 
explosion. was submitted. (The Commissioners conclusiens 
were given in ELECTRICAL ENGINEERING, Jannary 2árd. p. 115.) 
The committee. after full and careful consideration of the 
evidence at the inquiry, came to the conclusion that they were 
not satisfied with the organisation and qualifications. of the 
present works staff, and said they had directed the engineer to 
report as to the qualifications of the staff. together with a 
scheme of re-organisation. ‘The committee's action was approved. 
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A joint committee of the Works and Electricity Committees 
reported as to the installation of a new refuse destructor capable 
of supplying steam to the electricity undertaking. The com- 
mittee agreed upon a scheme put forward by the Horsfall 
Destructor Company, of which the capital cost would be 
£17,700. The amount of loan on present destructor required to 
be paid off is £3.694. The annual cost was estimated at £5,545. 
Last year the disposal of refuse cost £5,293, but under the 
proposed scheme the receipts from by-products would be £35,608, 
reducing the net annual cost (on an average) of the last three 
years to £1,908. The joint committee propose that the 
Electrical Engineer should supervise and maintain the steam- 
raising plant, and that all repairs, cleaning, &c., should be 
сс out by his department. Тһе committee's proposals were 
referred to the Finance Committee. 

и > Blyth’s Wharf Scheme.—The Board of Trade has 
consented to the adoption of а 6,C00 volt transmission system 
from the proposed generating station at Blyth’s Wharf, subject 
to the usual conditions. 

Woolwich: Hiring of Fittings.—The Borough Council has 
accepted the London County Council's terms and conditions both 
with regard to the proposed loan of £3,000 for the supply, on 
the hire rental system, of arc lamps, motors, radiators, and 
wiring, and to the appropriation of an existing loan of £3,000 
for hire-purchase purposes, and a mortgage has been sealed to 
secure the former, repavable in ten years. 

MIDDLESBROUGH: Electricity Supply.—At a recent meet- 
ing of the Electric Lighting Committee, Mr. H. Tavlor, the 
Electrical Engineer, reported a reduction of the units sold to 
125.000, as against 150.000 for the previous year. and a corre- 
sponding reduction in income from £1.688 to £1,646. This was 
accounted for partly by the rise in the price of coal and partly 
by the shipyard strike. 


|  TENDERS INVITED AND 


ASTON MANOR.—The Corporation invite tenders for one 
300-kw. and two 400-kw. turbo-alternators with the necessary 
starting and field controlling gear. Full particulars from Мт. 
R. Foster, Borough Electrical Engineer (fee £1 1s., returnable), 
and tenders to the Chairman of the Electricity Committee, 
Council House, Aston Manor, by March 14th. 

The Corporation invite tenders for the extension of the power 
station at Chester Street. Particulars from the Borough Sur- 
veyor, fee £1 1s. (returnable), and tenders to the Chairman of 
the Electricity Committee by March 16th. 

BELFAST.—The Tramways and Electricity Committee invite 
tenders for twelve months’ supply of stores, including electrical 
accessories. Particulars from the rolling stock superintendent, 
Tramway Offices, Napier Street, and tenders to the Town 
Clerk by March 16th. 

BOLTON.—The Tramways Committee invite tenders for 
stores during the year ending March 31st, 1909, including over- 
head materials, lighting materials, trolley pole, sundries, gear 
and pinion wheels, and brakeblocks. Full particulars from Mr. 
A. A. Day, Chief Engineer and Manager, and tenders to the 
Chairman of the Tramways Committee, Town Hall, by March 
15th. 

The Electricity Committee invite tenders for stores, including 
lubricating oils, joint-boxes, service fuse-boxes, &c., meters, 
mains sundries, motors and transformers, and motor-starting 
switches. Particulars as above, and tenders to the Chairman of 
the Electricity Committee by March 26th. 

BURNLEY.—The Guardians for the Burnley Union invite 
tenders for electrical supplies for the ensuing year. Tenders 
close on March 16th. 

BURY.--The Corporation invite tenders for the supply, de- 
livery, and erection of two 2.000-kw. turbo-alternators with 
exciters and condensers. Specifications and general cenditions 
may be obtained from Mr. S. J. Watson, Electricity Works, Bury 
(fee £2 2s., returnable), and tenders to the Town Clerk by 
March 16th. 

DEWSBURY.—The Electricity Committee invite tenders for 
surface condenser and cooling tower. Full particulars from the 
electricity works (fee £1 1s., returnable), and tenders to the 
Chairman of the Electricity Committee by March 30th. 

ERITH.—Tenders are invited for stores for the vear ending 
March 31st, 1909. including carbons, meters, lamps, cables, 
joint boxes, bitumen, insulating tapes, and compound and cut- 
outs. Specification and forms of tender from the Chief Elec- 
trical Engineer (fee £1 ls., returnable), and tenders Бу 
March 18th. 

FARNWORTH.—The Council have decided to spend £7,000 
on transforming plant, extensions, and other purposes connected 
with their electricity undertaking. The Engineer has been 
instructed to prepare plaas. 

FELIXSTOWE.—A storage battery and booster are required. 
Tenders by March 25th. (See advertisement this week.) 

GILLINGHAM.—The Council invite tenders for the supply 


NEWCASTLE-UNDER-LYME: 7'ramways.—The Council has 
decided to rescind its resolution refusing consent to the doubling 
of the existing tramway track by the Potteries Electric Traction 
Co., for which the company now has a Provisional Order before 
the Board of Trade. 

NEWPORT: Sunday Trams.—The employees of the Corpora- 
tion tramway system are protesting against the proposal to run 
trams on Sundays, which is now under consideration by the 
Corporation. 

OLDBURY: Transfer of Provisional Order.—The Council 
has sealed an agreement with the Birmingham & Midland Tram- 
ways, Ltd., for the transfer of their electric lighting Order. 
An agreement has also been entered into with the company 
with regard to the working of tramways in the district. The 
agreements are to be submitted to the Local Government Board 
for approval. 

SWINDON: Telegraph Breakdown.—Owing to the breakage 
of an iron telegraph pole on Tuesday night of last week, after 
a heavy fall of snow, the town was without telegraphic com- 
munication for two days, and the local papers appeared without 
any telegraphic news. The pole which carried the trunk lines 
tell across a house and dragged down several other poles. 

YORK: 7’ramways.—The application for the construction of 
electric tramways bv the Corporation, which was opposed by the 
North-Eastern Railway Co., has been granted by the Light 
Railway Commissioners on condition that special arrangements 
were made for the protection of and access to the station. The 
whole scheme involves a cost of about £128.000. The route pro- 
posed is about six miles in length, partly single and partly 
double track. The cost of the electrical equipment, on the 
surface contact system, is estimated by Mr. J. W. Hame, City 
Electrical Engineer, at £24.294. "The route along Micklegate is 
to be abandoned in order not to interfere with Micklegate Dar. 
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of electricity meters and lubricating oils during the ensuing 
twelve months. Particulars from the Borough Electrical Engi- 
neer, and tenders to the Town Clerk by March 23rd. 

GLASGOW.—Tenders are invited for:—-(1) Large water-tube 
boilers; (2) 1,000 kw. motor generator and rotary converter; (5) 
extra high-tension and direct-current sub-station switchgear. 
Tenders to the Town Clerk by March 24th. (See advertisement 
this week.) 

HALIFAX.—The tramways manager has reported that «on- 
siderable renewals to the track and electrical equipment are 
required. Тһе total estimated cost of the renewals and new 
loop lines recommended amounts to £10,870. 

HEYWOOD.—The Electricity Department invite tenders for 
the supply, delivery and erection of the following:—(1) A 
Lancashire boiler, feed pump, steam, feed, and blow-off piping, 
water filter, and economiser; (2) steam engine and dynamo, con- 
densers, air and circulating pumps, water-cooling tower, ex- 
haust and circulating piping, return water and oil separatcr 
pumps; (3) lighting switchboard, alterations to traction gene- 
rator, panels, combined booster and balancer set, and cable con- 
nections between machines and boards. Full particulars from 
the Consulting Engineer, Mr. J. R. Salter, Atherton, Lancashire, 
fee £3 5з. (returnable), and tenders to the Chairman of the 
Electricity Committee, Town Hall, Heywood, by March 16th. 

ITALY.—The Gazzetta Ufficiale of February 26th contains 
а copy of a decree authorising the Tramvia Automotofunicolare 
di Catanzaro to construct and work an electric tramway for the 
transport of passengers and goods between the railway station 
of Catanzaro Sala and the piazza Independenza in the town of 
Catanzaro. The Gazzettas, containing further information, 
may be seen at the Commercial Intelligence Branch of the 
Board of Trade, 73 Basinghall Street, London, E.C. 

LANCASHIRE COUNTY ASYLUM.—Tenders are requested 
for the supply of electrical goods and supplies to the Lancashire 
County Asylum, Preston. for the year ending April 5th, 1909. 
March 15th and March 19th are the respective dates for tender- 


ing. 

LANCASTER.—The electrical engineer has reported that a 
new cable and alterations to the switchboard at the Town Hall 
are necessary. at an estimated cost of 2275. 

LEEDS.—The Electric Lighting Department invite tenders 
for the supply of steam coal and varions supplies, including 
rubber-covered cables, main boxes, jointing and insulating 
material, electric lamp fittings, and sundries. Particulars from 
the Manager, and tenders to the Town Clerk bv March 515. 

LONDON: London County Council.—The L.C.C. on Tuesday 
sanctioned the borrowing by Islington Borough Council of 
£6,955, for extension of mains and house services in connection 
with the electricity undertaking. | 

Tenders are invited for (a) about 32 miles of high-tension 
three-core lead-covered electric cables, &c.. and (b) about 50 
miles of low-tension lead-covered electric cables, &c., and about 
50 miles of telephone cables for the Conncil’s tramways. Tenders 
by March 21st. (See an advertisement.) 
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Fulham.—'The Electricity and Lighting Committee has 
acquiesced in the proposed erection by the Electrical Engineer 
of a suitable pavement transformer chamber, at an estimated 
cest of £356. ‘The committee has also adopted the recommenda- 
tion of the Electrical Engineer to expend £159 10s. for the 
adequate equipment of the workshop at the electricity works, 
in order that the department may undertake its own repair 
work, &c. The tools proposed to be obtained are a planer (4 tt. 
by 2 ft. by 2 ft.), a radial drill (3 ft. 6 in. radius of arm, with 
tool-table beneath), a small 55 in. mechanics’ lathe, and a small 
‘bench emery grinder. 

Poplar.—The engineer reported, with regard to provision to 
be made to meet next winter’s maximum load, that the present 
plant has been loaded up to danger zone during this winter, and 
that it would be necessary to provide tor an increase of not less 
than 400 kilowatts. The Electricity Committee have negotiated 
with several supply companies for a bulk supply, but, on the 
nost favourable terms offered, the cost would be far in excess 
-of that at which the current could be obtained by an ex- 
tension of the Council’s own generating plant, space for 
which is available in the existing buildings. The provision 
and maintenance of an additional generating station at 
Millwall would be exceedingly costly by reason of want of 
diversity of supply, costly coaling and condensing arrange- 
ments, duplication of standby plant, duplication of generating 
staff, and cost of land in excess of that necessary for a sub- 
station. The engineer states that he does not consider batteries 
.flective plant; there is grave risk in relying upon them for 
anything but occasional peak loads, while the absence of 
standby and the heavy cost of upkeep are against present re- 
construction or extension of the batteries to temporarily meet 
the increased demand. Тһе engineers proposal 15 to replace 
an existing 200 kw. generating set with a 1,000 kw. turbo- 
generator capable of developing a 20 per cent. overload, and the 
provision of an additional boiler. This would complete the 
equipment of the present station, and any further extensions 
required would necessitate an extension of the existing buildings. 
The installation now proposed, with the steain afforded by the 
new dust destructor, 1s expected to render further extensions 
of the generating plant unnecessary for at least three years. 

Capital expenditure must also be incurred for distributing 
plant, including new feeders, additional sub-station and sub- 
‘station plant. In regard to this the engineer reports that 
during the winter portions of the distributing system have been 
strained in an equal proportion to the generating system, most 
-of the feeder cables have been overloaded, thereby wasting a 
considerable amount of energy, and causing not only loss in 
revenue, but necessitating generating power which would other- 
wise have been avoided. To comply with statutory requirements 
as to voltage of supply and to keep the efficiency of the distri- 
bution system within economical limits, certain alterations and 
additions were necessary. ln the north district the existing 
sub-station has not yet been brought into use. This is now 
absolutely necessary, as several complaints of low voltage have 
been received. Opening this sub-station would bring into 
operation one feeder which has hitherto lain dormant, and it 
will also be necessary to lay a new feeder and connect the Old 
Ford feeder with the sub-station. In order to start up, the 
engineer proposes to re-transfer a 250 kw. set from Glengall Road 
station to the northern sub-station, and instal а new duplicate 
set of 250 kilowatts in reserve. In the central district the 
feeder to Coborn Road must be extended, and a new feeder 
must be laid from the generating station to High Street, Poplar, 
in order to relieve the load on adjacent feeders, and to supply 
large new demands. 'The demand for current in the southern 
district has been much more rapid than was anticipated. It 
has been difficult to cope with the winter's load on account of 
the variable lengths of feeders out of the Glengall Road station 
and the overload upon them. At times it has been necessary to 
raise the bus-bar voltage, which would normally be at 480/490 
to 522. This represents a demand upon the generating station 
of 1.570 kw., but if it had been possible to maintain the supply 
at 480 bus-bar voltage, the demand upon the station would 
have been only 1,260 kw. As the demand increases, the bus-bar 
voltage will rise still further, and the voltage of supply will 
become more variable and unsatisfactory. In these circum- 
stances a second sub-station in the extreme south of the area is 
absolutely necessary. The engineer estimates the cost of the 
generating and distributing extensions now proposed will be 
about £27,200. The Council provisionally approved the exten- 
sions indicated, and authorised the committee to obtain tenders 
from selected firms for the types of plant required. 

St. Pancras.— Tenders are invited for the supply of arc lamp 
carbons for twelve months. Full particulars from the Elec- 
tricity Offices, 57 Pratt Street, Camden Town (fee, £2, return- 
able), and tenders to the Town Clerk by March 23rd. 

MANCHESTER.—The Electricity Committee invite tenders 
for the supply, delivery, and erection at the Stuart Street 
Generating Station of a 6.000-kw. turbo-alternator with exciter 
and condenser plant complete. Particulars, &c., from Mr. F. E. 
Hughes, Secretary to the Electricity Department, Town Hall, 
Manchester (fee £2 2s., returnable), and tenders to the Town 
Clerk bv March 25th. Further particulars and information can 
he obtained from Mr. S. L. Pearce, Chief Electrical Engineer, 
Dickinson Street, Manchester. 
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OLDHAM.—Sanction has been received from the 
Government Board to borrow £1,500 for meters. 

KRAWTENSTALL.—Tenders are invited for the supply, de. 
livery, and laying of steel rails, points, crossings, and acces- 
sories for the tramway permanent way. Full particulars from 
Messrs. Lacey, Sillar & Leigh, 2 Queen Anne's Gate, West- 
minster, London, and 78 King street, Manchester (fee £5 5s., re- 
turnable}, and tenders to the Town Clerk by March 27th. 

Tenders are also invited for the supply, delivery, and erection 
of a 192-tube economiser, also direct and alternating current 
meters. Particulars as above, and tenders to the Town Clerk 
by March 23r1. 

SOUTHEND.—A Local Government Board inquiry was held 
last week into the application ot the Town Council tor sanction 
to burrow £26,690 for extensions to the electricity undertaking. 
During the course of the proceedings it was stated that it 15 
proposed to spend £10,134 upon the provision of a condenrer 
which, it is anticipated, will effect a saving ot £466 per annum. 
The estimates for the ensuing year show a profit on the under- 
taking of £2,000. 

SPAIN.—The Gaceta de Madrid of February 19th contains 
a copy of a decree authorising the Spanish Government to call 
for fresh tenders for the telephone construction. ‘This contract 
comprises (а) the construction and working of the inter-urban 
service of the north-west; (0) the construction and working of 
the inter-urban service of the south-east; (c) the construction 


Local 


and working of the inter-urban service of the south; (d) the ex- 


tension of the inter-urban service of the north-east, the addition 
of 19 new stations, and the working of the system. ‘Tenders for 
each or all of the sections will be received up to noon on April 
2nd, 1908, and deposits of (а) 182,00) pesetas (about £6,216) ; 
(0) 145,000 pesetas (about 25,000); (c) 150,000 pesetas (about 
£5,172); and (d) 167,500 pesetas (about £5,776), will be required 
to qualify tenders, these deposits being calculated as 5 per cent. 
of the value of the work. 

The Guceta of February 21st contains a notice to the effect 
that the municipality of Valencia are prepared to receive ofíers 
for the contract o1 electric lighting in the city during a period 
of 30 years trom January Ist, 1910. 

The Gaceta of February 22nd contains a notice to the effect 
that the Dirección-General de Obras Publicas of Madrid are 
prepared to receive offers, which must be presented within one 
month, for a concession for an electric tramway between Sevilla 
and Camas, on terms more favourable to the Government than 
those of the offer already presented by the Sevilla Tramways 
Co., Ltd. 

Under similar circumstances the Dirección are prepared to 
receive offers for a concession for an electric tramway from the 
calle de Valencia, Barcelona, to the calle Alta de San Pedro, 
for which an application has been made by the Cia. de Ferro- 
carril de Sarria at Barcelona. 

The Cia. del Traavia Urbano de Bilbao have also applied to 
the Dirección for a concession for an electric tramway from 
calle de Fernandez del Campo to the goods station of the 
Santander-Bilbao railway at Bilbao, and competing offers may 
be presented under the conditions named above. 

STOKE-UPON-TRENT.—Tenders are invited for a 300-kw. 
steam generator (single acting engine and  direct.current 
dynamo), together with a water-tube boiler and surface con- 
densing plant. Full particulars from Mr. P. J. S. Tiddemann, 
Electrical Engineer, and tenders to the Chairman of the Elec- 
tricity Committee by March 14th. 

SUNDERLAND.—The Sunderland District Electric Tramways 
Co. invite tenders for the three additional turnouts on their 
line between Philadelphia and Silksworth. Tenders to the 
Manager by March 27th. 

SWEDEN.—H.M. Consul at Gothenburg has forwarded a 
copy of the conditions and drawing relating to a call for tenders 
for the supply of two large traverse-cranes, required for the 
large water power station of the Kungl. Trollhatte Kanal och 
Vattenverk (The Royal Trollhattan Canal and Water Works) 
at Trollháttan, whence copies of the specification and conditions 
of tender may be obtained. Further information will be given 
by the Superintending Engineer of the Water Works. Tenders 
must be received not later than midday on March 21st. The 
conditions and drawing may be e Rede by British makers on 
application at the Commercial Intelligence Branch of the Board 
of Trade, 73 Basinghal Street, London, E.C 

SYDNEY.—Manufacturers and dealers in electric lighting 
supplies and plant, especially metallic filament Jamps and flame 
arc lamps, are invited to send catalogues and other literature to 
Mr. H. R. Forbes, electrical engineer to the Municipal Council 
of Sydney, addressed, Town Hall, Sydney, New South Wales. 

WARRENPOINT.—It has been decided to invite Mr. Pegg, 
of Messrs. Wilson, Miller & Pegg, to attend the next meetine 
of the Urban District Council in connection with the propose 
electric lighting scheme for the town. 

WEST HAM.—The Finance Committee have recommended 
that application be made to the Local Government Board for a 
loan of £51,600 for the electric light department. 

WIGAN.—Tenders are required by March 25th for alter- 
nativelv an electric light installation and a gas installation for 
the new workhouse infirmary at Billinge. Particulars from 
Messrs. Heaton, Ralph & Hendon, architects, Wigan. 
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TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA: Queensiand.—The tender of Mr. R. В. Hunger- 
ford, of Sydney, has been accepted by the Postmaster-General’s 
Department for the supply and delivery of a common battery 
switchboard at Brisbane, together with 650 subscribers’ tele- 
phones; the tender also includes increasing the capacity of the 
main frame, intermediate frame, and multiple jacks of both 
Junction and subscribers’ sections of the switchboard, for a total 
sum of £7,016 15s.; also for the supply and delivery of addi- 
tional apparatus required on the present magneto board at £195. 


BAILDON.—A scheme submitted by the Bradford Electrical 
Engineering Co. for the electric lighting of the district is under 
consideration by the Council. 

BELFAST.—The tender of Messrs. Callender’s Cable & Con- 
struction C»., for the supply of cables to the Electricity Depart- 
ment has been accepted. 

BIRMINGHAM.—The tender of Messrs. Johnson & Phillips 
for the equipment of a 6,000-volt transmission line for the 
Birmingham, Tame, and Rea Drainage Board has been accepted. 


BLACKBURN.--An order has been placed with the British 
Thomson-Houston Co., Ltd., for the supply of new tramcars. 


BRISTOL.—-The Electricity Committee have accepted the 
following tenders ir connection with the Avonmouth scheme :— 
Messrs. Bruce Peebles & Co., three 3-phase to direct current 
converters, £3,647; Messrs. Clapham Bros., hot well and cooling 
tanks, £386 10s. 


CLEVELAND.—Messrs. Bolckow, Vaughan & Co. have 
ordered two surface-condensing plants froin the Mirlees Watson 
Co. for the Cleveland Ironworks, South Bank. 


DUNDEE.—Further contracts have been placed in connection 
with the new electricity works, amounting in the aggregate to 
about £21,000. The tenders in question are for the switchgear 
and transforming plant for the power-house and sub-stations, 
which have been divided between the British TThonison- Houston 
Co. and the British Westinghouse Co. The contracts for carbons 
have been given to Messrs. Crompton & ('o. for 12,000 pairs, 
the Union Electric Co. for 1,000 pairs, and the Oliver Arc Lamp 
Co., 12,000 pairs. The contract for oil has been granted to 
Messrs. Alexander Pringle & Co., Dundee. 

GRANGE-OVER-SANDS.—The tender of W. Till has been 
accepted for the buildings:of the electric power station at the 
Westmorland Consumption Sanatorium. 

_HULL.—A report has been submitted by the Electrical En- 
gineer (Mr. Bell) upon the six tenders, mentioned in our last 
issue, which have been received for new generating plant. The 
acceptance of the tender of the Lahmeyer Co. (£4,591) was 
recommended, and a long explanation was given of the reasons 
which led him to favour the acceptance of this tender rather 
than either of those of British manufacturers at lower figures. 
After some discussion the recommendation was adopted. 

LEEDS.—The electric lighting department have accepted the 
tender of the Mirlees Watson Co. for a surface-condensing plant. 

LONDON: London County Council.—The Highways Com- 
mittee have considered the 19 tenders, which were received for 
the rebuilding of the two bridges carrying Caledonian Road over 
the Great Northern Railway and the Regent's Canal, in connection 
with the electrification ok the tramways in that thoroughfare, 
viz., Dick, Kerr & Co., Ltd., London, £6,895 11s. 2d.; W. Muir- 
head & Co., Ltd., London, £7,030 10s. 5d.; Joseph Westwood 
& Co., Ltd.. Millwall, £7,152 14s. 3d.; Rowlingsons & Co., 
London, £7,355 8s. 3d.; Rawkins & Jackson, London, £7,497; 
P. Wilson & Co., London, £7,497 5s. 5d.; Orr, Watt & Co., 
Ltd., Motherwell, N.B., £7,584 14s.; W. Manders, Leyton, 
£7,615 7s. 14.; D. К. Paterson, Ltd., Camden Town, N.W., 
£7,679 7s. 6d. ; Greig & Matthews, London, £7,868 17s. 4d.; 
D. G. Somerville & Co., London, £8,114 6s. 9d. ; W. Pattinson 
& Sons, Ltd., Westminster, S.W., £8,231 10s. 1d. ; A. Jackaman 
& Son, Slough, £8.349; Heenan & Froude, Ltd., Manchester, 
£8.896 12s. 7d.; Anthony Fasey & Son, Leytonstone, 
£8.902 10s. 10d.; Alfred Thorne & Sons, Westminster, S.W., 
£9.562 7s. 6d.; The Motherwell Bridge Company, Ltd., Mother- 
well, N.B., £10,035 7s.; Pedrette & Co., Finsbury Park, N., 
510.548 15. 8d.; Thos. W. Pedrette, Bush Hill Park, N., 
£10,601 3s. 6d. The chief engineer’s estimate comparable with 
the above tenders is £7,842. The Committee recommend that 
the lowest, namely, that of Messrs. Dick, Kerr & Co., Ltd. 
(66.895 115. 2d.). be accepted. The firm proposes to sublet the 
supply of the steelwork, and no objection is taken to this 
course. 

The following tenders have been received for wiring and 
fitting the new Holloway fire’ station :—W. J. Fryer & Co. 
(accepted), £185; Nursey & Marr, £200; W. G. Cannon & Sons, 
Ltd., £248 13s.; John Bryden & Sons, £256; Duncan, Wat- 
son & Co.. £275; J. О. Grant & Taylor, £320. 

The following tenders have been received for the supply and 
delivery of about 525 tons of track rails and fastenings required 
for the reconstruction of the tramways from Brixton Road to 
near Camberwell Green. The amounts of the tenders are as 


follows :—Walter Scott, Ltd., Leeds, £3,978 2s. 6d.; Bolckow, 
Vaughan & Co., Ltd., London, £4,053 lls. od.; Barrow 
Haiatite Steel Company Ltd., London, £5,062 ls. 3а. The 
chief engineer's estimate, comparable with the above tenders, is 
£5,810 2s. ба. The Committee recummend that the lowest 
should be accepted. 

Batterseaa—The Lighting Committee of the Borough Council 
has accepted, subject to usual approval, the following tenders 
for annual supplies for the electricity department :—Price's 
Patent Candle Uo., Ltd., oils; W. Н. Wilcox & Co., engine-room 
stores (with the exception of packings); K. Beldam and Co., 
asbestos, &c., packings; Foster & Co., coal (lbstock peas and 
Mardy small nuts); Hudson & Co., coal (“ Broomhill” bitu- 
minous); Sloan Electrical Co., Ltd., carbons for arc lamps, &c.; 
Ferranti, Ltd., ampere-hour meters; British Thomson- Houston 
Co., Ltd., watt-hour meters; Electrical Co., Ltd., Nernst lamps 
and fittings; Edison & Swan United Electric Light Co., Ltd., 
and General Electric Co., Ltd., incandescent electric lamps; 
Pryke & Palmer, ironmongery, tools, &c.; Callender's Cable & 
Construction Co., Ltd., bitun en, compound, and cable jointing. 
No tender has been accepted for service boxes, &c., but these 
goods are to be obtained from Callender's Cable & Construction 
Co., Ltd., and the British Insulated & Helsby Cables Co., Ltd., 
as required. 

Hammersmith.— The Electricity Committee recommend  (sub- 
ject to the usual sanction) that the tender of Messrs. Babcock & 
Wilcox (£1.285) be a«cepted for a water tube boiler, and the 
tender of the Stirling Boiler Co. for a similar boiler at £1,671. 


Poplar.—The Electricity Committee, in view of the present 
low price of copper and the probability of an early advance, 
authorised the Enyineer to enter into an arrangement with the 
Western Electric Co., who submitted the lowest quotation in 
competition with other companies, for the purchase B the com- 
pany of 30 tons of copper to be made up into cable as required 
by the Council in the next two years, at a fixed schedule of 
prices. The Council approved this course. 

Ntepney.—'lYhe Borough Council has received the following 
tenders for annual supplies in connection with the electricity 
undertaking :—Arc lamp globes, City Glass Co. (accepted), (a) 
total, assuming quantities are ordered, £64 7s. 6d., (0) remarks, 
first delivery end of eight weeks, instead of four weeks as re- 
quired bv the specification; Carl Quitman (a) £51 Os. 10d., (5) 
the Borongh Electrical Engineer and Manager informed the 
Council that this amount by an accompanying letter is increased 
to £68 18s. 14d. Rubber cable: Baxter & Caunter (accepted), 
£122 12s. 6d.; W. T. Henley's Telegraph Works Co., Ltd., 
£149 14s.; T. A. Glover & Co., Ltd., £149 14s. 2d.; India 
Rubber, Gutta Percha, and Telegraph Works Co., Ltd., 
£153 10s. 9d. 

West minster.—At the meeting of the City Council on March 
5th, the recommendation of the Works Committee, that the 
tender of the Westminster Electric Supply Corporation be 
accented for the lighting required in connection with the Marble 
Arch Improvement scheme, was adopted. 

Woolwich.—The Borough Council has accepted the following 
tenders :— Maintenance of electric light апа power installations, 
bells апа telephones, at Plumstead and Woolwich Paths, for a 
period of five years, E. P. Allam & Co., £110 per annum (E. J. 
Wilkin and Son tendered at £160); two spare armatures and two 
field coils for the public wash-house, and one spare armature and 
one field coil for the establishment iroring-room at the Plumstead 
Baths, Siemens Bros.’s Dynamo Works, Ltd., £59 15s. (less 
24 per cent. if paid within a month of presentation of invoice). 

NORWICH.-'l'he Corporation has accepted the tender of 
Messrs. Laurence Scott & Co. for an electric motor at £450. 

RAWTENSTALL.—The District Council has placed a contract 
for the supply and erection of a traction storage battery and 
bocster with the D.P. Battery Co. 


Institution of Electrical Engineers.—The following is the result 
of the ballot for new members at the meeting on Thursday :— 
Associate Members: n. E. I. Bax, C. Bollam, Н. M. Cuff, 
F. J. Gerard, W. J. Gray, T. Hall, T. Н. Hurst, Н. Lees, А. N. 
Rye, D. Sinclair, Lieut. E. J. Stevens, R.A., H. E. Turner, 
C. Wade, J. M. Walshe, A. E. Wilkins, J. W. Е. Wyatt. 
Students: W. Н. Apthorpe, J. W. Arnott. К. Н. Barbour, W. К. 
Brown, Н. С. Chindian, N. J. Cook, Н. С. Ellis, N. Fahmy, 
A. C. Fendick, J. Fleming, W. S. Gould, R. E. Grime. H. H. 
Havhurst, С. S. Heime, J. А. Hogan, W. Holt, К. С. Isaacs, Н. 
Jack, Н. Е. Jefferson, Е. Н. В. Lavender, S. W. Ledbrook, 
D. C. McPherson. Н. J. Magrath. С. V. Massey, С. T. Med- 
forth. W. A. Olds, C. Papageorge, W. H. Peberdy, W. Pitt, 
H. W. F. Pouter, J. L. Ridsdale, A. T. Robertson, C. I. Rod- 
dick. C. G. Saltren-Willett, A. G. Savill, J. Е. Shivley, G. M.S. 
Sichel, P. Smith, S. Thompson, А. D. Villares, J. D. А. Vincent, 
А. Wadsworth. 
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COMPANIES’ MEETINGS AND REPORTS 


BRITISH ENGINE BOILER & ELECTRICAL INSUR- 
ANCE.—-At the annual meeting on Thursday, a dividend of 
4s. 6d. per share, making 7s. 6d. for the year, and a bonus of 
2s. per share was declared for 1907. The sum of £7,000 has 
been added to the reserve fund, bringing this up to £66,000 and 
£2,409 were carried forward. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY. 
—At the ordinary general meeting on Tuesday, Mr. H. R. 


Beeton, chairman, presiding, the report and accounts given 
in our last issue were adopted. The chairman opened his 


speech with a reference to the death of Mr. William Page, who 
had been connected with the company for over seventeen years, 
and was on the Board at the time of his death. In moving the 
adoption of the report and accounts, he pointed out that the 
growth in capital expenditure during the year, chietly in mains, 
had been rather less than usual owing to the generating plant 
not having been increased. Mainly owing to the increased cost 
of coal, the growth of the net revenue had been somewhat 
retarded. but due to savings in other directions, the total 
works costs per unit did not amount to the extra 10 per cent. 
in the cost of coal. The accounts showed only the small 
increase of £355, and the directors, in recommending the distri- 
bution of the same dividend as last year, and appropriating a 
similar amount to depreciation and reserve, carried forward а 
larger balance by nearly £1.000. In reply to a question, the 
chairman stated that the Board was inclined to agree to the 
Suggestion of paving the dividends, less income tax, in future. 

At a special meeting held subsequently, the promotion of the 
London Electricity Supply (Joint Committee) Bill was ap- 
proved. 

COUNTY OF DURHAM ELECTRICAL POWER DIS- 
TRIBUTION.—At the annual meeting at Newcastle on Tues- 
day, Dr. J. T. Merz presiding, the report and accounts given 
in our last issue were adopted. i 

HUELVA GAS & ELECTRICITY.--The report for 1907 
shows a net profit of £3,222, to which has to be added £251 
brought forward from last accounts. A dividend of 4 per 
cent. free of tax is recommended, and £1,000 carried to re- 
serve. After writing off a number of small amounts, the sum 
2 £743 is carried forward subject to directors' and auditors' 
ees. 

MANSFIELD & DISTRICT TRAMWAYS.—The report shows 
a substantial increase in the receipts. After providing for de- 
benture interest and the six per cent. dividend on the cumulative 
preference shares for 1907, there remains £888 to be carried 
forward. Depreciation will be dealt with in future accounts. 


METROPOLITAN ELECTRIC SUPPLY.—Mr. W. Harrison 
Cripps presided at the ordinary general meeting on ‘Tuesday. 
The report and accounts given in our last issue were adopted. 
He stated that the gross receipts had increased by £5,047 
during 1907, but in view of the fact that during the previous 
year the company received about £5,000 in respect of the 
Marylebone pertion of the undertaking, the actual increase 
was over £8,000. This, however, was somewhat less than the 
directors had anticipated, and they attributed the result mainly 
to the increased use of metallic filaments lamps, and partly to 
the fact that the last quarter was a poor one. At the same 
time, the directors did not believe that the increased use of 
metallic filament lamps would ultimately do the electric supply 
business any great harm. "The figure for rent, rates, and taxes 
showed an increase of £200, arid in this connection he had a 
complaint to make. One Borough Council had previously as- 
sessed the company at £9,000. but this has been increased to 
£21,009. Long and costly arbitration proceedings had to be 
taken, in consequence, with the result that £10.000 were struck 
off. Although the Borough Council had to pay the costs of 
the inquiry, the money came from the ratepayers, and the 
company, as one of the largest ratepayers. had to bear a share 
of this. With regard to the year 1908, the equivalent of 24,500 
8-c.p. lamps had been added to their connections during the 
first nine weeks, compared with 14.C00 in the first nine weeks 
of 1907. At a special meeting held subsequently, the London 
Electricity Supply (Joint Committee) Bill, of which the com- 
pany is a promotor, was approved. 

NEWCASTLE-ON-TYNE ELECTRIC SUPPLY. The report 


states that the total connections to the company's system 
at the end of the year amounted to 92,764 h.p.. showing 
an increase of 22.764 h.p. over last year's figures. The profit 
of the year, including balance of £2.145 brought for- 
ward from 1906, amounted to £87,597. Out of this there have 
been paid interest on debentures, loans. &c., £25,470, and 


interim dividends on the amount called up on the preference 
and ordinary shares, £20.457. leaving a balance of £41,469. 
which the directors recommend should. be appropriated as 
follows :—In the payment of further dividends of 25 per cent. 
on the amount called up on the preference shares, and 55 per 
cent. on the amount called up on the ordinary. shares, making 
the total dividends for the wear 5 per cent., and 8 per cent. 


on the preference and ordinary shares respectively, £34.444: 
in transferring to depreciation, £5,090; and in carrying tor- 
ward. £2.025. The revenue of the company has increased trom 
5176.810 in 1996 to £240.469. a rise of 55 per cent. Under 
normal conditions this would have resulted in a corresponding 
increase in profit, but the cost of coal has been heavy, amount. 
ing to over £58,000 in excess of the previous year, which is 
much beyond the proportionate increase on the additional busi- 
ness done, the difference being due to the great rise 1n the 
price of coal. The expenditure оп capital account during the 
vear. for extensions to meet the demands of certain large con. 
sumers, and on the system generally, has been £218.93. 
A tunnel under the River Tyne is in course of construction 
between Carville and Hebburn. This direct connection be- 
tween the power station at Carville and the main cable system 
of the County of Durham Electrical Power Distribution Com 
pany, Limited, at Hebburn, will increase the effective capacity 
of the existing main cable system north and south of the kiver 
Tyne. In December last the County of Durham Electrical 
Power Distribution Company, Limited, made ап issue ot 
250,000 first mortgage debenture stock. In view of the fact 
that the existing profits of that company are considerably more 
than sutlicient to meet this charge, and that this capital will 
be utilised for the development of the Distribution. Company's 
system, which will result in a large demand for electricity from 
the Company under the existing agreement, the directors agreed 
that the company should guarantee the interest on this stock. 
This issue of stock was over-subscribed. The issue of capi- 
tal foreshadowed in the last annual report was, for various 
reasons, postponed, and temporary loans have been obtained in 
the meantime to meet the ordinary extensions of the business. 
To discharge these obligations, and also to provide for the 
erection of a new power station at Dunston, in the county of 
Durham, further capital will be required. This new station is 
wanted to enable the company to cope with the steadily in- 
ceasing demand for electric power on both sides of the river: 
over 27,000 h.p. of new business, in addition to that already 
connected, having already been contracted for. It is proposed. 
therefore, to make an issue of share capital in the near future. 
and with this object in view, an increase in the capital of the 
company of £500,000 is necessary. 

At the annual meeting at Newcastle on Tuesday, Dr. J. T. 
Merz, who presided, stated that the company 18 spending 520.000 
on а tunnel under the Tyne at Wallsend, in order to obviate 
the expense and inconvenience of carrying the cables up the 
Tyne, over the high level bridge at Newcastle, and back to 
Hebburn. It was estimated that this would save £12.000 in 
capital expenditure, in addition to £2.C00 a vear due to the 
electrical losses. The company also proposes putting down new 
works at Dunston-on-Tyne, where they had leased 30 acres 
of land, and intended installing at first 30.С00 h.p. of piant. 
To meet the expenditure upon this station--namely, 5250.000 
—and to pay off loans, it was proposed to issue £500,000 in 
£5 preference shares, and the same amount of ordinary shares. 
The report and accounts were adopted, and in answer to a 
question, the Chairman stated that the whole of the further 
capital has been purchased by Lloyd's Bank and others at 
a premium, and the preference shares would be sold to the 
public at par, and the ordinary shares at £1 premium. 

О. С. HAWKES, LTD.—-At the meeting held at Birmingham 
last week, the report abstracted in our last issue was adopted. 
The chairman said that the trading results were not as good as 
in 1906, but he saw indications of a return to their former 
prosperity. The electrical department, he said, was answerinz 
all their expectations. 

STAR OMNIBUS.—At an extraordinary general meeting on 
Friday to consider the question of whether the company shal: 
continue «perations, or be voluntarily wound up. Mr. М. А. 
Perry. who presided, said that their present unsatisfactory posi- 
tion had been brought about by the fact that most profitable 
omnibus routes had been wiped out of existence Ьу the London 
County Council tramways, which were being run at fares which 
could not possibly pay. Nearly every route in the suburbs ot 
London had been covered by electric tramways, whilst when 
the omnibus companies sought relief in the centre of Londen 
they were met by the competition of tube railways. 

У. T. HENLEY'S TELEGRAPH WORKS.—At the ordinary 
general meeting on Saturday, the report and accounts, given ш 
our last issue, were adopted. During the course of his sneech. 
Mr. S. Gedge, who presided, referred to the fact that 21 years 
ago the business of the company had been on sale provided the!r 
debts were paid, the company to sacrifice the remaining 470.0 
of its share capital. They were all glad now that no sale was 
effected, as that £70,000 was worth at the present day £170.00. 
The profits for the past vear admitted of the payment of a 
dividend of 18 per cent.. and this would still have left а smal 
margin for reserve. The directors had considered it wise, how- 
ever, to divide only 75 per cent. of the profits, and {о set the 
remainder aside. 
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PARLIAMENTARY INTELLIGENCE 


LONDON ELECTRIC POWER BILLS.—In the House of 
Lords on Thursday, the Earl of Onslow moved that the London 
and District Electricity Supply Eill, the London Electric Supply 
Bill, and the London (Westminster and Kensington) Electric 
Supply Co. Bill, should be referred to a Joint Committee of 
both Houses of Parliament. In the course of a short speech 
his Lordship described briefly the objects of the three Bills in 
question, and stated that there were two opimons on the matter, 
viz., one, that the electrical supply business of the metropolis 
should be undertaken by a commercial company, and the other 
that it should be provided by municipal enterprise. He thought 
the time had arrived for carefully considering the whole posi- 
поп. and it was with the object of having the matter threshed 
out bv the most competent tribunal that Parliament could 
appoint, that he asked that the Bills should be referred to a 
Joint Committee. 'The motion was agreed to, and has now to 
come before the House of Commons. 

PROGRESS OF ELECTRICAL BILLS.---The London and 
Windsor Motor Roads, Tramroads, and Tramways Bill was 
read a first time in the House of Lords on Monday. 

The Bristol Tramways Bill was read a second time in the 
House of Lords on Tuesday 

ROCHDALE CORPORATION BILL.—This Bill was before 
the Unopposed Committee of the House of Commons on Monday. 
and was ordered to be reported for the third reading. Part IV. 
refers to some short lengths of new tramways, for which 52.500. 
repavable in 40 years, 1s to be borrowed. The period for con- 
struction is five years. Part VI. of the Bill authorises the supoly 
of electricity in bulk outside the Corporation area, and also the 
use of the generating station for tramway purposes. 

TELEGRAPH CONSTRUCTION BILL.—On_ the second 
reading of this Bill in the House of Commons, the text of 
which was given in our issue for February 20th, Mr. Harold 
Cox will move that it is undesirable to give larger powers to 
the Post Office until the House has been placed in possession 
of fuller information as to the financial results of the manage- 
ment of telegraphs and telephones by the Post Office. Motions 
have also been handed in by Mr. Courthope and Mr. 6G. Gibbs 
to the effect that the second reading should be postponed six 
months. 


APPOINTMENTS AND PERSONAL NOTES 


Messrs. Norman A. Thompson and J. G. Wilson, consulting 
engineers, of 22 North Bridge Street, Edinburgh, have dissolved 
partnership by mutual consent. Mr. Thompscn will carry on 
the consulting practice. 

The Woolwich Borough Council has appointed Mr. Ernest 
Wallace Martin, Woolwich, assistant distribution engineer, at а 
commencing salary of £90 per annum, rising by annual incre- 
ments of £10 to £140 per annum. There were 45 candidates. 

At the next meeting of the Islington Borough Council, recom- 
mendations by the Lighting Committee and the Law and Par- 
lamentary Committee will be considered: that the following 
increases of salary be granted in the electricity department :-— 
M. H. Adams, Constructional Engineer, £160 to £170; A. 
Jarratt, meter tester, £2 per week to £2 5s. per week. 

The salary of Mr. W. J. Bache, City Electrical Engineer at 
Cheltenham, has been increased from £400 to £450 per annum 
from April 1st. 

Mr. H. R. Forbes, formerly Resident Engineer for the London 
District to the Electrical Engineers’ Department of the Great 
Western Railway, has been appointed Electrical Engineer to 
the Municipal Council at Sydney, New South Wales, and sails 
this month to take up his appointment. 

Mr. W. Н. Frazer having accepted the position of Chief 
Engineer to the Anglo-Portuguese Telephone Co., has resigned 
his position on the Engineer-in-Chief's staff of the National 
Telephone Co., and will be shortly leaving for Portugal. 


Northampton Institute.—The sixth annual dinner of the day 
students of the Northampton Institute was held in the Queen's 
Salon, Holborn Restaurant, on Friday, February 28th. — Mr. 
E. V. Pannel was in the chair, and among the guests were Dr. 
К. Mullineux Walmsley. Dr. C. V. Drysdale, Mr. H. M. 
Hobart, Mr. C. E. Larard, and others. 


Electricity in Horticulture. —We understand that Mr. J. Н. 
Priestley. Lecturer in Botany at the Merchant Venturers’ Tech- 
nival College, Bristol, has been carrying out experiments upon 
the effect of electricity on plants, chiefly from the point of view 
of the use of high-tension current. The Board of Agriculture 
has granted the sum of £50 to the College to enable experimental 
apparatus to be fixed in the College garden. 


X-Ray Dermatitis.—At a meeting at Birmingham on Thursday 
to consider the question of providing assistance for Dr. Hall 
Edwards. who, as we stated in our issue for February 20th, has 
had one hand amputated through injuries caused in consequence 
of experiments with X-ravs, it was decided to raise a fund 
which will be invested. £309 was subscribed in the room, and 
Sir Oliver Lodge, who presided, stated that the King was in- 
be in the case, and a small Civil List pension might also be 
cranted. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars net c.i.f., port ot arrival, quoted on Tues- 
day night, was £59 to £59 10s. per ton (last week £58 15s. to 
£59 5s.). 

.LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.—- 
Notice is given of an intended dividend in the bankruptcy of 
George Collier, trading as Н. Collier & Co., gas and electrical 
engineer, 89 Long Acre, London. The last day for receiving 
proofs is March 18th. The trustee is Mr. E. L. Hough, Bank- 
горку Buildings, Carey Street, London. : 

In the Chancery Division on Saturday, Mr. Justice Warrington 
was asked аз a matter of urgency to appoint a receiver and 
manager of the “X” Accumulator Co., Ltd. Upon the com- 
pany appearing and consenting, a receiver and manager was 
go dd | 
. The trustee in the bankruptcy of C. V. De Falke, electrical 
engineer, 17 Shaftesbury Avenue, London, has been released. 


Telegraph Traffic.—The Governor of Jamaica in Privy Coun- 
cil approved under Section 2 of Law 7 of 1904, “The Telegraph 
Сотто] Law,” the following rules with respect to licenses under 
that law :—Every application for a licence must be signed and 
sealed and addressed to the Clerk in Privy Council, and de- 
livered at Headquarter House, Kingston. Three copies of the 


` licence; a description of the telegraphic apparatus, mechanism, or 


contrivance to be employed, plan on a scale not less than 1 in. to 
100 ft., showing exact location of the proposed stations, detailed 
drawings of the apparatus must accompany the application. 
Certain rules are also laid down for advertising and notices, as 
well as penalties for infringement of the law. The state of 
telegraphic facilities in Central and South Americá does not 
appear to be at all satistactory, as regulations imposing limita- 
tions on senders of telegrams have not been withdrawn, although 
in force for considerable periods; thus, private telegrams for 
Costa Rica, Nicaragua, and Honduras have been prohibited 
since 1965. excenting at sender’s risk; telegrams for Cartagena, 
Barranquilla, and Santa Marta have been subject to delay since 
1906; and restrictions are imposed in the Argentine. (№ the 
6th instant the cable between Martinique and Guadeloupe be- 
came interrupted, cutting off this latter island by the French 
rystem, to whom the cable belongs. The point of connection 
between the West India & Panama Telegraph Co. and the 
French system being also at this island, these systems cannot 
exchange messages until the cable is restored. The cable 
between Chio and Tenedos of the Eastern Telegraph Co. was 
repaired on the 8th instant 


Nuisance from Brighton Corporation Motor Generator Station. 
—In the Chancery Division on Saturday, Mr. Justice Joyce 
delivered а considered judgment in an action by the Rev. 
Edward Heath and others, incumbent and trustees of the Church 
of St. Mary and Mary Magdalen, Brighton, for an injunction 
to restrain the defendants from so using the machinery for the 
purpore of generating electricity as to cause a nuisance and 
annoyance to the worshippers. We have previously reported the 
case in our issues for January 23rd and 30th, and February 6th. 
Mr. Justice Joyce said the plaintiffs were not, because their 
premises were used as а place of worship, entitled to anything 
more than the ordinary amount of quiet they had in a town. 
They had no special right because of the purposes for which 
the church was used. As to what amount of noise. or annoy- 
ance from noise, would be sufhcient to maintain an action there 
was no definite legal rule or measure. It was a question of 
fact in each case. „In the present case, the locality was that 
of a large town, the neighbourhood being poor and certainly 
not within which could be described as a residential part of 
Brighton. A nuisance of the kind could not be excused merely 
on the ground that the works were in a suitable place, but in 
considering whether the comfort of the plaintiffs was materiallv 
interfered with, regard must be had to the character of the 
neighbourhood and surrounding circumstances. | Upon the evi- 
dence, his Lordship thought the sound complained of could not 
be heard during any singing or playing of the organ, or when 
there was апу other sound in the church. In certain parts of 
the church it could not be detected by listening, even when 
there was otherwise personal silence, and sometimes it could 
not be heard at all anvwhere in the building. He thought the 
noise ought not to distract the attention of ordinary heathy 
persons. The law did not regard trifling inconveniences, and 
things of that sort must be looked at from a reasonable point 
of view. It was obvious that the granting of an injunction 
would be a serious matter in the case. He thought. on the 
whole, the plaintiffs had not established their right to relief. 
He was of opinion that the action failed, and must be dismissed. 
If the case went no further he suggested that the defendants 
might very well not insist upon costs. Mr. Astbury, K.C., on 
behalf of the Corporation, said his clients would consider what 
his Lordship had said with regard to costs. It may be pointed 
out that Mr. €. P. Sparks, Chief Engineer of the County. of 
London Electric Supply Co., inspected the church and works, 
and reported to the court. 
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MISCELLANEOUS CITY NOTES 


BRITISH INSULATED & HELSBY CABLES.—4A dividend 
of 4 per cent., together with a bonus of 2 per cent., is recom- 
mended for the half-year to December Slst, making 10 per 
cent. for the year. ‘The sum of £37,0C0 is transterred to 
reserve and depreciation, and £28,000 carried forward. 


CANADIAN GENERAL ELECTRIC CO.—The Canadian 
Bank of Commerce, London, has received a telegram from Toronto 
stating that the directors of the Canadian General Electric 
Company, Ltd., in view of present industrial conditions in the 
United States and Canada, have considered it prudent in the 
meantime to reduce the dividend on the common stock to 7 per 
cent. per annum. They have accordingly declared a quarterly 
dividend of 13 per cent. for the three months ending March 5151, 
1908, being at the rate of 7 per cent. per annum on the common 
stock. 


DIRECT SPANISH TELEGRAPH CO.—-The directors recom- 
mend a dividend of 4 per cent., free of Income Tax, on the 
ordinary shares for the half-year ended December 3lst, 1907. 

BRUCE PEEBLES & CO.—The petition against the appoint- 
ment of Mr. A. W. Tait (London) and Mr. J. A. Robert- 


son Durham (Edinburgh), joint liquidators in the voluntary 
winding up of Messrs. Bruce Peebles & Co., was heard at Edin- 
burgh on Thursday. Тһе petitioners represented creditors to 
the extent of £4,666. An objection was taken to the appoint- 
ment of Mr. Tait, either alone or in conjunction with another, 
on the ground that he was a director of the company, and not 
subject to the jurisdiction of the Court. Messrs. A. A. Krauss 
& sons, Bristol, suggested that the Court should appoint one 
official liquidator, or a joint liquidator with Mr. bertson 
Durham, other than Mr. Tait. Having heard arguments, the 
Lord President, after pointing out that there was an over- 
whelming majority of shareholders in favour of the pro- 
posal to appoint the two gentlemen in question, stated that he 
saw no sutticient reason why the Court should disturb the 
liquidation that had been going on. He knew of no objection 
in law to appointing a liquidator because he was not subject 
to the jurisdiction of the Court, and whilst he admitted that 
the appointment of Mr. Tait as sole liquidator would have been 
objectionable, this objection was removed by the appointment 
of Mr. Robertson Durham as joint hquidator. Mr. Robertson 
Durham was well known in that Court, and it would be his 
clear duty to report to the Court when he thought the time had 
come, if it ever did come, that Mr. Tait should resign. 
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TENDERS INVITED. 
CORPORATION OF GLASGOW. 


а " ELECTRICITY DEPARTMENT. 


HE CORPORATION invite Tenders for the supply 


of the undernoted Plant from Firms who have experience in 
the nianufacture of same, апа can show similar plant in operation 
in this country :—(1) Large Water Tube Boilers ; (2) 1,000 K.W. 
Motor Generators and Rotary Converters, and (3) Sub-Station 
Extra High Tension and Direct Current Switchgear. Copies of the 
Specifications and Forms of Tender may be obtained on application 
to Mr. W. W. Lackie, Engineer, 75, Waterloo Street, Glasgow, 
on making а Deposit of Two Guinens in respect of each Specifica- 
tion. The amount deposited will be returned on receipt of bona 
Jide Tenders. Sealed Offers marked ‘Electricity Department, 
Tender JOE een eee , must be lodged with the Subscriber 
not later than 10 a.m. on Tuesday, 24th March, 1908. 
The Corporation do not bind themselves to accept the lowest or 
any otler. 
А. W. MYLES, 


City Chambers, Town Clerk: 
Glasgow. 


10th March, 1908. 


FELIXSTOWE URBAN DISTRICT COUNCIL. 


HE URBAN DISTRICT COUNCIL of Felixstowe 


are prepared to receive tenders for the following. 
STORAGE BATTERY AND BOOSTER. 


Specifications, General Conditions, and forms of tender may be 
obtained on and after Saturday, March 14th, 1908, at the Offices of 
the Consulting Engineer, Mr. Reginald P. Wilson, 66 Victoria 
Street, Westininster, on payment aba sum of two guineas. 

This sum is required as а deposit, and will, after the Council 
shall have entered into a contract upon the tenders received, but 
not before, be returned to the tenderer provided he shall have sent 
in a bona fide tender and shall not have withdrawn the same. In 
any other case the deposit will be forfeited. 

The tenders must be sent in on the Ofticial Form and all instruc- 
tions contained therein must be complied with. 

Tenders, endorsed *'Storage Battery and Booster," must be 
addressed to the Clerk, Felixstowe Urban District Council, and must 
be delivered at the Town Hall, Felixstowe, not later Шап 12 noon 
on Wednesday, March 25th, 1908, 

The Council do not bind themselves to accept the lowest or any 
tender. 


F. B. JENNINGS, 


Clerk to the Council. 
Town Hall, Felixstowe. 


March) Tih, 190s, 


TENDERS INVITED. 
COUNTY OF LONDON. 
HE LONDON COUNTY COUNCIL invites tenders 


for the manufacture, delivery, and laying of :— 


(a) About 32 miles of high tension, 3 core lead-covered electric 
cables, &c., and 


(р) About 50 miles of low tension lead-covered electric cables, 
&c., and about 30 miles of telephone cables for the 
Council's tramways. 

Full particulars, and also information as to the conditions to be 
observed by tenderers, will be given in the London County Couucd 
Gazette, of 9th and 15th March, 1908. The Gazette, which is 
published weekly, contains particulars of all the tenders invited by 
the Council, and can be obtained from Messrs. P. 5. King and Sons, 
2 and 4, Great Smith Street, Westminster, S.W., price ld., post 
free 14d. an issue, or for the whole vear a prepaid subscription of 
6s. 6d. Tenders must be upon the official forms to be obtained trom 
the Clerk of the Council at the County Hall, Spring Gardens, N.W., 
upon payment to the Cashier of the Council of the sum of £2 for 
each of the two specifications, &c. This fee will be returned only 
if a bona fide tender shall be submitted. No tender will be received 
after 11 a.m. on Saturday, 21st March, 1908. 'The Council does 
not bind itself to accept the lowest or any tender of any person or 
firm who shall on any previous occasion have withdrawn a tender 
after the same had been opened, unless the reasons for the with- 
drawal were satisfactory to the Council. 

| G. L. GOMME, 
Clerk of the London County Counci. 
County Hall, Spring Gardens, S. W., 
4th March, 1908. 
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SUMMARY 


Tur proposal in the House of Lords that the London 
Electrice Power Bills should be referred to а Joint Coni- 
mittee of both Houses of Parliament was rejected in the 
House of Commons on Tuesday. (Page 424.) 

Progress is being made with the preliminary arrange- 
ments for the Electrical Exhibition to be held in Man- 
chester next October. The announcement made in our 
issue of March 5th, that the Exhibition will be held in 
Platt's Fields, is correct, and the rumour circulated by 
a contemporary that the Exhibition is to be postponed 
until next year is authoritatively contradicted. (Page 
4125.) 

Pror. ScuwanTZ and Mr. James write that their 
recent Paper dealt largely with enclosed fuses, '' not 
because the Engineering Standards Committee were 
obsessed with the sinister intention of forcing rows ot 
obese cartridge fuses into the distended jaws of con- 
sumers' distribution boards." Mr. S. G. C. RUSSELL, 
Consulting Electrical Engineer to the Phoenix Fire 
Office, agrees with us that the standardisation of fuses 
is not necessary, but rather the standardisation of fuse- 
boards. Messrs. EcksTEIN, Heap & Co. announce that 
they make alternating-current motor-starting switches 
with no-voltage release. Mr. A. R. BENNETT replies to 
Mr. Н. L. \№евв'ѕ letter in our last issue. (Page 425.) 

Tuk Paper read by Messrs. К. К. MoncoM and D. К. 
Morris last week, before the Birmingham Local Sec- 
tion of the Institution of Electrical "Engineers, con- 
sidered the design of apparatus for artificially loading 
alternators for testing. The arrangement described 
consisted of a water resistance combined with specially 
designed choking coils for obtaining any desired power 
factor. In the discussion which followed several 
speakers gave their experiences with water resistances 
of other forms than described in the Paper, especially 
with circular iron tanks. The influence of the peculiar 
wave-form produced by the special design of choking 
coil described was also discussed. (Page 427.) 

In last Friday evening’s discourse at the Royal In- 
stitution, Mr. G. MARCONI gave an account of the pro- 
gress of Transatlantic wireless communication as carried 
out by his company, and outlined the developments 
which have taken place since the first signals received 
in 1901 to the improved methods with '' semi-continu- 
ous " oscillations and aerials giving a certain amcunt 
of directive effect as used to- day. He complained of 
the attitude of some sections of the technical Press, 
which appeared to be attempting to protect the interests 
of the cable companies; and, although not giving any 
definite particulars of the amount of traffic which his 
stations could handle, he took up а most optimistic 
attitude as to the future. (Page 430.) 


429, 


Іх а Paper read before the Association of Engineers- 
in-Charge, Mr. Н. D. WinkiNsoN outlined the main 
features of the control of electrically-operated lifts, and 
described in detail several particular safety devices. 
The question as to whether a worm gear was really 
self-sustaining or not was raised in the discussion, and 
the uselessness of the no-voltage release for lift work 
was referred to. (Page 431.) 


In a Paper read before the Manchester Association of 
Engineers last week, Mr. S. L. Pearce dealt generally 
with the subject of steam turbine engineering. The 
leading types of turbine were described at some length 
and compared, and some of the principal advantages 
of the steam turbine over the reciprocating engine were 
pointed out. (Page 433.) 

SOME advertising signs, in which special colour effects 
are obtained, have been put on the market. (Page 434.) 

Pror. J. J. THomson has been nominated for the Pre- 
sidency of the British Association at the Winnipeg 
meeting in 1909. (Pave 434.) 

SoME additional generating plant which has been 
necessitated at the Wolverhampton Electricity Works 
by the rapidly increasing power-load was inaugurated 
on Monday. Two new 1.000 kw. three-phase turbo- 
generator sets have been put down, the alternators of 
which are the first machines of this class made by the 
Electric Construction Co., and embody a number of 
interesting points of design, especially as regards the 
construction of the rotors. |New boilers and a new 
switchboard have also been installed, as well as a 
500 kw. motor-converter and a synchronous motor- 
generator of the same capacity, which serve as connect- 
ing links between the new three-phase sets and the 
older continuous-current. plant in the station. (Page 
435.) 

AN automatic switch has been introduced for cutting 
small transformers for metallic filament lamps out of 
circuit when not in use, in order to avoid the all day 
open eireuit losses. (Page 440.) 

Sir WiLLIAM H. Preece, K.C.B., gave a lecture at 
the Institution of Electrical Engineers last Thursday, 
describing his impressions on revisiting America last 
vear. He gave interesting figures with regard to the 
growth of telegraphy and telephony in the United 
States, and was enthusiastic over the Barclay type- 
printing telegraph machine, which has proved of great 
service in that country. In the course of his remarks 
with regard to the Electrical Testing Laboratory in 
New York, he mentioned that the Engineering. Stan- 
dards Committee (presumably the British one) is about 
to frame a specification for standards for metallic fila- 
ment lamps. (Page 441.) 

OwING to the recent drop in price of aluminium, and 
notwithstanding the present low price of copper, it is 
still claimed by the Chemiker Zeitung that aluminium 
is cheaper as a conductor than copper; and owing 
to the new process of welding it, which has re- 
cently been introduced Бу M. U. ScmooP its use is 
likely to extend. Under ‘* Electrochemistry | and 
Electrometallurgv '' short notes are also given on froth- 
ing in alkaline accumulators, forming of iron electrodes. 
and electrochemical industries in Norway. (Page 443.) 

Unper ‘ Electrical Science,” in the British and 
American Section, is given an account of Prof. J. J. 
THOMSON’S second lecture on electric discharges through 
gases, in which he continued to discuss the conductivity 
of gases at normal pressures. Some new and trust- 
worthy formule for calculating the current and potential 
from a needle-point in air are also given. In the Papers 
abstracted in the Continental Section, GUILLET describes 
an electrical induction method of measuring very small 
lengths; REGENER counts the number of alpha-particles 
projected by polonium by means of the spinthariscope ; 
and Wren calculates the wave-length of Roentgen rays 
from Planck's law of radiation. (Page 444.) 
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IN place of the ordinary reading and diseussion of a 
Puper, the meeting of the Manchester Local Section of 
the Institution of Electrical Engineers on Tuesday, 
March 10th, was devoted to a lecture by Mr. W. Rosey. 
HAIN on the internal structure of metals, in which the 
bearing of the results obtained by the microscopic study 
of the crystalline structure of pure metals and alloys 
upon the explanation of some of their properties was 
discussed. (Расе 445.) 

AT a meeting of the Electrical Contractors’ Associa- 
tion, Mr. L. GASTER read a Paper on metallic filament 
lamps, in which he deseribed the leading tvpes, and in 
particular the new Z lamp, which, it is claimed. will 
burn in any position, and is suitable for both alternating 
and direct current. (Page 445.) 

A NEW form of universal photometer. of American 
design is deseribed. A modified Lummer-Brodhun ar- 
rangement of prism 1s used, and the comparison lamp 
is mounted on a sliding carriage. Measurement either 
cf luminous intensity or illumination may be made. 
(Page 446.) 

AMONG the patent specifications published last Thurs- 
day is one by V. A. Fynxx, describing a method of 
obtaining the necessary phase displacement for start- 
ing single-phase motors of the split-phase type. 4 
specification by the British Тномѕох-Носѕтох Co. 
covers a method of prevention of electrolytic corrosion ot 
buried pipes and cables by alternating currents, and 
CONSIStS in superimposing a uni-directicnal current on 
the alternating current. B. ГАММЕ has patented a 
method of preventing single-phase series commutator 
motors from acting as direct-current generaters. The 
patent for the well-known Reason double-cover two-pole 
fuse-box expires during the current week. (Page 447.) 

CONSIDERABLE progress has been made with the 
inquiry at Caxton Hall, Westminster, into the proposed 
Home Office regulations since our last issue, mainly 
due to a very sensible suggestion that a private in- 
formal conference should be held between a Committee 
representing the objectors and the representatives of 
the Home Office. In. this way, by adjourning at mid- 
dav on Monday. an agreement had been come to by 
vesterday morning upon the details of the first 20 regu- 
lations (excepting Regulations 17 and 18, referring te 
switehboard galleries and passage-ways). Mr. A. P. 
TROTTER gave evidence on Monday in regard to over- 
lapping between the existing Board of Trade regulations 
and the proposed rules of the Home Office. In corder 
to avoid this, he proposed that an addition should be 
made to Board of Trade regulation Al, stipulating that 
it shall not apply to factories. Evidence was also given 
by Mr. Е. GangsipE, Managing Director of Engineering 
Instruments, Ltd., as to the manufacture of по-уо асе 
releases for alternating-eurrent motors. Both сп 
Tuesday and Wednesday the sitting lasted onlv a few 
minutes. (Page 449.) 

Ir has been reported to the Bath Corporation that 
the term within which the electricity works were to be 
purchased by Mr. Schenk on behalf of the Somerset 
Electrie Power Co., will expire on March 31st. A new 
proposition has been made, and is now under con- 
sideration, by which the deposit of £2.500 will be for- 
feited. The London County Council has made a pro- 
position to the City of London Corporation for a con- 
ference with regard to tramways over Southwark Bridge. 
The owners of the patents of the Cope shallow ccnduit 
svstem of traction have offered to lav down a line be- 
tween the cable traniway terminus at Murravfield and 
the Edinburgh Exhibition free of cost, and to remove 
it, if necessary, at the close of the Exhibition. А letter 
has been reecived from the Board of Trade by the Han- 
well Urban District Council regarding the condition of 
the tramway track in that district. The letter encloses 
a communication from the London United Tramways 
Co.. which expresses the view that the complaints of 
the Council have grossly exaggerated the condition of 
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the track. It is proposed to form two companies, one 
for lighting and one for power, to take over the elec- 
tricity undertaking of Johannesburg Corporation. The 
accounts of the Hackney Electricity Works show that 
for the fifth year in succession the generation and dis- 
tribution costs are the lowest in the metropolitan area, 
namely 0°73d. per unit sold. An arrangement has been 
arrived at between the National Electrical Construc- 
tion Co. and the Oxford Tramways Co., for the pro- 
motion of a new company to acquire the existing horse 
tramways and reconstruct them for electric tracticn on 
the surface contact system. The arrangement has to 
receive the sanction of the shareholders of the com- 
pany and also of the Corporation. (Pages 451-453.) 

Tue Ayr Corporation is to apply for sanction to borrow 
£30,000 to meet extensions of the electricity works 
during the next eight years. The Burslem Corporation 
has decided to apply for £12,000. А surface condenser 
and cooling tower is required at the Dewsbury Elec- 
tricity Works; water-tube boilers, 1,000 kw. motor- 
generators, and extra high-tension switchgear at Glas- 
gow; electrical stores at Edinburgh, Bolton, Bray. 
Belfast, Leeds, and Nottingham; double-deck tramcars 
at Wolverhampton; and battery and booster with 
switchboard at Whitehaven. (Pages 453 aud 454.) 

THE report of the British Insulated & Helsby Cables. 
Ltd., shows a prcfit of £172,332, including £36,713 
brought forward from last year. At the meeting of 
the Devonport & District Tramways Co., last week. 
Mr. W. G. Вохр stated that failing a more satisfactory 
arrangement with the Devonport Corporation as to the 
terms of their lease, the Company was prepared to nego- 
tiate for the sale of the undertaking. The report of the 
City of London Electric Lighting Co. shows а balance 
available for distribution of £179,371, and a final divi- 
dend of 6 per cent. has been declared upon the ordinary 
shares. The surn of £20,474 is carried forward. The 
County of London Electric Supply Company's acecunts 
show a net revenue of £100,080, and after deducting 
debenture interest and interim dividends, a further divi- 
dend of 6 per cent. per annum was declared upon the 
ordinary shares. At the meeting on Monday. Mr. J. В. 
BRAITHWAITE, the chairman, stated that their connec- 
tions in 30-watt lamps amounted to over one million 
lamps. which was a record for London. А profit of 
£23,120 is shown by the North Metropolitan Electric 
Power Supply Co. for the year 1907. After providing for 
debenture and loan interest, there is a balance of 
£12,672, and the directors recommend a dividend at the 
rate of 4 per cent. per annum, carrying forward £386. 
(Pages 456-458:) 


WE are happily able to give. unreserved contradiction 
to a rumour circulated by a contemporary last week 
that the Electrical Exhibition to be held in Manchester 
in October would be postponed until next year. Far 
from this being the case, we announced a fortnight ago 
that the use of Platt’s Fields, belonging to the Man- 
chester Corporation, had been placed at the disposal 
of the Exhibition Committee, and, from the additional 
particulars, which we publish on another page, it will 
be seen that considerable progress has been made with 
the plans for the buildings, and that a draft prospectus 
and plans of floor space are being prepared for circula- 
tion to prospective exhibitors. There can be no doubt 
that the electrical industry will benefit considerably by 
this Exhibition, whether the existing depression is alle- 
viated before October or not. Enormous strides have 
been made in economical electric lighting since the 
last general electrical exhibition in London, and it is 
meet that they should be effectively demonstrated to 
the general public. Of equal importance, moreover, is 
the fact that a special public is to be found in Man- 


chester in the shape of large power-users, who should 
be made better acquainted with the great advances in 
electrical power applications during the past few years. 
This branch of the industry was rather neglected on 
the previous occasion, and the manufacturers of elec- 
trical plant should profit by the opportunity that will 
now be offered them to create new business relations 
in the Midlands and North of England, and to improve 


existing ones. 
——€ 


Tne subject treated by Mr. R. К. Моксом and Dr. 
D. K. Monnis in their Paper read at Birmingham last 
week is one which most central engineers have had 
forced upon them, but has not often received such 
scientific treatinent as it was given by these authors. 
The methods adopted for testing plant on site are usually 
erude in the extreme, and although many engineers 
will doubtless still be content to rig up wonderful ar- 
rangements of barrels and other material easily obtained 
loeally—such as would cause the factory inspector of 
the future immediately to produce his book of regula- 
tions—Messrs. Morcom and Morris have suggested ex- 
cellent means whereby а permanent artificial load with 
a wide range of usefulness may be constructed. The 
most valuable part of the Paper was the investigation 
into the design of special choking coils to be employed 
in conjunction with liquid resistances for obtaining 
heavy inductive loads with an accurately adjusted 
power-factor. The importance of such tests is often 
overlooked. and mainly on account of difficulties which 
are overcome by the apparatus described they are rarely 
carried out. Tests of this nature have not to be con- 
ducted with sufficient frequency in an average generat- 
ing station to warrant the outlay on a special plant of 
the form suggested, but there is no doubt that some 
such arrangement for power-factor adjustment would 
be extremely useful in the test-room of a large manu- 


facturing works. 
—— —^ÁÓ-—-—— 


By suggesting a series of conferences in Committee, 
the objectors to the Regulations drafted by the Home 
Office to govern the use of electricity in factories have 
considerably shortened the proceedings before the Com- 
missioner appointed to hear the objections. Eighteen 
Regulations have been provisionally agreed to, most of 
them after some amendment; the two rules relating to 
switchboard galleries and passage-ways were still to be 
discussed yesterday, but а compromise has already 
been arrived at with regard to the rule as to 
no-voltage releases being necessary for all motors, 
to which, it will be remembered, there was 
great opposition. Apparently the objectors have 
not been able to obtain the entire exclusion of 
alternating-current motors from this Regulation, but 
it hus been amended by the substitution of the words 
“every motor or group of motors ’’ for '' every motor 
over one-third of a horse-power,’’ and no automatic 
release is made necessary when there is an attendant 
constantly at the controller. Apparently the Regula- 
tion as it stands is intended te apply only when there 
would be danger through unexpected restarting of a 
motor, and this was made clear by Mr. Gray when 
he read out his proposed amendment on Monday. An 
alteration made in drafting the amended Regulation on 
Tuesday. however, makes this point ambiguous, and 
the drafting will certainly need correction before it ean 
be deemed satisfactory. 
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ARRANGEMENTS FOR THE WEEK 


(TO-DAY), THURSDAY, MARCH 19гн. 
Royal Institution, 

3 p.m. Afternoon Lecture I., on “ Standardisation in 
Various Aspects: (1) Mechanical Engineering, by 
Dr. R. T. Glazebrook, F.R.S. 

koyal Society. 

4.30 p.m. Papers to be read : —'' On Secondary B-Rays.” 
Communicated by Prof. J. Joly, F.R.S., and “Оп the 
Measurement of the Atmospheric Electric Potential 
Gradient and the Earth-Air Current," by C. T. К. 
Wilson, F.R.S. 

Institution of Electrical Engineers: Leeds Local Section. 

7.15 p.m. Meeting at the University. Paper to be read :— 
“The Rules for Electrical Installations of the German 
Union of Electrical Engineers," by W. P. Steinthal. 

Institution. of Electrical. Engineers. 

8 p.m. Ordinary General Meeting at 25 Great George 
Street, Westminster. Paper to be read :—' New Alter- 
nate Current Instruments," by Dr. W. E. Sumpner 
and J. W. Record. 


Dick Kerr Engineering Society. 
8 p.m. Meeting at the Works. Paper to be read :——“ Con- 


tinuous-current High-tension Transmission," by Н. J. 
Balcombe. 


SATURDAY, MARCH 2lsr. 
Poyal Institution, 

3 p.m. Afternoon Lecture Ill., by Prof. J. J. Thomson, 
r.R.S., on “ Electric Discharges through Gases.” 
Junior Institution of Engineers. 

6.30 p.m. Reception at Caxton Hall, Westminster. 
MONDAY, MARCH 23xrp. 
Institution of Electrical Engineers: Newcastle Local. Section. 
8 p.m. Meeting in the Armstrong College. Paper to be 
read :—-" The Design and Use of Telephone and Tele- 
graph Cables," by F. Tremain. 
TUESDAY, MARCH 241н. 


Institution of Electrical. Engineers; Manchester Students’ 
Section, 

7.80 p.m. Meeting at the Municipal School of Technology, 
Whitworth Street, Manchester. Paper to be read :— 
“Some Notes on Power Station Equipment and De- 
sign," by C. W. Crosbie. 

| Faraday Society. 
8 p.m. Meeting at the Institution of Electrical Engineers, 
92 Victoria Street, Westminster. Nir Oliver. Lodge, 
F.R.S., will deliver his Presidential Address on "Some 
Aspects of the Work of Lord Kelvin.” Lord Rayleigh 
will preside. 
WEDNESDAY, MARCH 25тн. 
Institution of Electrical. Engineers: Students’ Nection. 
7.30 p.m. Meeting at 92 Victoria Street, Westminster. 
Paper to be read :—'' The Motor Converter," by H. W. 
Gregory. 


THURSDAY, MARCH 26ru. 


Royal Institution. 
5 p.m. Afternoon Lecture 11., by Dr. К. T. Glazebrook, 
F.R.S., on “Standardisation in Various Aspects: (2) 
Electrical Engineering.” 


Nerwich Corporation v. the Norwich Electric Tramways Co., 
Ltd.—On Tuesday last the case of Norwich Corporation v. the 
Norwich Electric Tramways Co., Ltd., came betore the Court 
of Appeal, consisting of the Lord Chief Justice, Lord Justice 
Farwell, and Lord Justice Kennedy, on the appeal of the 
Tramways Co. from a judgment of Mr. Justice Bray in favour 
of the Corporation. The appeal was brought for the purpose 
of determining the extent of the liabilities of the parties con- 
cerned as to the repair of the streets through which the com- 
pany's tramways passed. The company had raised the point 
that the general Tramways Acts provided for the settlement 
of the dispute by arbitration before an official referee appointed 
by the Board of Trade, and the question was referred to the 
Hon. Alfred Lyttelton, who made an award in favour of the 
Corporation for a sum of £320, plus 5 per cent. and costs of arbi- 
tration, holding that the company were bound to keep the junc- 
tion between the granite setts on which the line was laid and the 
road, which was maintainable by the Corporation, in а proper 
state of repair, and if they failed to do so the Corporation were 
entitled to do the work themselves, after giving statutory notice 
to the companv, and to recover a reasonable sum therefor. 
Counsel contended that the Divisional Court, which upheld the 
award, was wrong, on the ground that the company were onlv 
hound to maintain and repair the part of the roads upon which 
the tram lines ran. After hearing both sides, their lordships 
dismissed the appeal with costs. 
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PARLIAMENTARY INTELLIGENCE 


LONDON ELECTRIC POWER BILLS.-—In the House ot 
Commons on Tuesday, the proposal by the House of Lords, that 
the London and District rlectriity Supply Bill, the London 
Electric Supply (Joint Committee) Bill, and the London (West. 
minster and Kensington) Electric Supply Companies Bill, be 
referred to a Joint Committee of both Houses of i'arliament 
was copsidered. 

The PRESIDENT GF THE Boarn oF Т'нАрЕ (Mr. Lloyd George) 
said he had very reluctantly to move "hat the House do 
disagree with the Lords in the said resolution." He did nov 
think а Joint Committee was the best method for investigating 
the merits and the details of the Bius in question. He ex 
pressed no opinion upon the merits of the Bills, tor everyone 
interested in the question knew that it was an extraordinarily 
difficult one. The question of the supply of electric power to 
London had been very prominent for several years past without 
any results being arrived at, and it was clear that no settlement 
was possible without some agreement between the parties en- 
E Unfortunately the question. had become a matter of 
political controversy, but he thought that the parties were now 
approaching towards a reasonable settlement. [f, therefore, the 
Lills went to separate committees of both Houses, in the ordi- 
nary course, he thougnt the House of Commons might be in a 
position to consider the best way of coming to a decision by some 
general consent. He thought a conference might be arranged 
between the parties to endeavour to come to some agreement on 
the general principle. and his only object in resisting the motion 
for a Joint Committce was that he did not think it would 
facilitate the giving of a cheap supply or electricity in. London. 

The motion against sending the Bills to a Joint Committee 
was carried without a division. 

HIGHGATE HILL TRAMWAYS.—The second 
this Bill in the 
April 2nd. 


LIVERPOOL CORPORATION.—On Wednesday last week 
the Court of Referees in the House of Commons heard ап apph- 
cation on behalf of the Bootle Corporation for a lorus against 
the tramway clauses of the Liverpool Corporation Bill. At 
present the tramways in Bootle are worked by the Liverpool 
Corporation under an agreement, and the rent paid by Liverpoul 
has been found to be insuthcient, the deficiency having to be 
made up from the Bootle rates. The present Bill proposes to 
extend the tramways in Litherland, which, it was contended 
on behalf of Bootle, would bring more trathc over their tram- 
ways, and still further increase the cost of maintenance. ‘The 
Bootle Corporation, therefore, asked to be allowed to oppose 
the extension unless the payment now made by the Liverpooi 
Corporation for maintenance of the lines іп Bootle was in. 
on After hearing arguments the committee refused the 
ocus. 


STANDING ORDERS.— The London and Windser Motoi 
Roads, Tram Roads.. and Tramways Bill has been declared 
not to comply with standing orders by the Standing Orders 
Committee, and cannot consequently proceed this Session. 


Owing to the Standing Orders Committee having decided not 
to dispense with standing orders in respect of the Croydon 
Rural District Council’s consent to the Croydon and Southern 
District Tramways Bill, it is probable that the whole measure 
will be withdrawn. 

The Standing Orders Committee has decided to dispense with 
standing orders in respect of the consent of the Edinburgh Cor- 
poration to certain tramway proposals in the Leith Burgh Bill. 
The Edinburgh Corporation would only give its consent as the 
road authority upon certain terms which were deemed unreason- 
able by the Leith Corporation. 

The Standing Orders Committee on Tuesday decided to dis- 
pense with Standing Orders in the case of the London Umited 
Tramways Bill, which proposes to construct a tramwav over 
King Edward VII. Bridge, Kew, and in respect of which the 
consent of the local authority has not been obtained. Non-con 
pliance had also been reported in the case of the West London. 
Barnes, and Richmond Tramways Bill. the promoters of which 
have also failed to produce the consents of local authorities. 
In this case the Committee dispensed with the Standing Orders. 
leaving it to the promoters to prove the consents of the loca! 
authorities before the Select Committee. 


reading ot 
House of Lords has been postponed until 


Postage Rates on Scientific Publications. -On Thursday last 
week the Postmaster-General received а deputation from the 


. British. Science Guild. headed by Mr. Verney, M.P., relative 


to the question of reducing the postage rates upon the publica- 
tions of scientific societies and institutions. Sir Philip Magnus. 
M.P., said there were 300 or 400 technical institutions in this 
country to which the question was of the utinost importance. 
In his reply, the Postmaster-General said he felt it was impos- 
sible to meet the wishes of the deputation. Not only would the 
proposal result in considerable confusion in the sorting depart- 
ment, but he doubted whether the subsidising of scientific socie- 
ties in this way would really benefit them. Further. it would 
require an Act of Parliamen: to sanction such specia! rates. 
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| THE ELECTRICAL EXHIBITION 


CONTEMPORARY has been giving currency to 

a rumour, which we are happy to say is incor- 
reet, that the Eleetrical Exhibition to be held in Man- 
chester next October was to be postponed until next 
усаг. We are in a position to state that this report is 
without foundation. 

The announcement made in our issue of March 5th, 
that the Manchester Corporation had agreed to permit 
the use of Platt's Fields for the Exhibition is abso- 
lutely accurate. 

The Executive Committee held its first meeting on 
January 27th last at their offices, 2 Queen Anne's 
Gate,. S. W., and one of the most important matters 
then dealt with was the question of & suitable site. 
Mr. С. S. Northcote, general manager, and Mr. W. 
Davenport, organising secretary, were instructed to 
bring forward alternative particulars as to available 
land in Manchester, and these, together with plans of 
the proposed buildings, were considered at another 
well-attended meeting of the Executive Cornmittee on 
February 8th at the Town Hall, Manchester. It was 
then announced that the Parks Committee of the City 
of Manchester had expressed their willingness to con- 
siler an application for the use of some spare land 
situated on the Platt’s Fields Estate, which is imme- 
diately adjoining one of the main roads leading from 
the City and is in the heart of one of the most im- 
portant residential districts. 

The Committee, therefore, made formal application 
to the Corporation. and after several informal meet- 
ings they considered at a meeting on March 9th a 


definite offer from the Manchester Corporation for the 
use of Platt's Fields. The offer was unanimously ac- 
cepted by the Committee. After various builders’ 
estimates had been dealt with, based upon the plans 
and schemes already decided upon, it was agreed that 
the matter should go torward. 

A general meeting is being called in Manchester on 
Tuesday, March 24th next, with a view to adopting 
the resolutions of the Sub-Committee and putting same 
into effect. In the meantime, draft prospectus and 
plans of floor space available for exhibitors are being 
prepared, and it will materially assist all those interested 
in the organisation of the scheme if would-be exhibitors 
will kindly advise the management as to their desire to 
take part in the movement, whieh has already reeeived 
sufficient promises of support to warrant an assured 
success. 

The scheme which is being dealt with at present. is 
on & far larger basis than the first Electrical Exhibition, 
held at Olympia in 1905, and organised by the trade 
itself. We are informed that the total floor space of 
the proposed building will be approximately 100,000 
square feet, so that there will be room not only for a 
thoroughly representative display of electrical ap- 
paratus, but also for mechanical machinery and other 
plant to which electricity as a motive power шау be 
readily and successfully applied. 

It is hoped that the energetic and painstaking work 
of the Committee will be rewarded by receiving the 
loyal support of the industry and trade generally. 


CORRESPONDENCE 


THE STANDARDISATION OF FUSES. 
To the Editor of ELECTRICAL ENGINEERING. 


"SIR,— There are one or two misapprehensions in your 
Editorial comments of last week on the above Paper 
which wre should like to correct. With regard to the 
ground covered by the Paper, this was not in any way 
dictated Бу the Standards Committee; the Paper was 
largely Concerned with enclosed fuses, not because the 
E.S.C. were obsessed with the sinister intention of 
forcing rows of obese cartridge fuses into the distended 
jaws of consumers’ distribution boards, but simply be- 
cause we had dealt pretty fully with open-type fuses 
in our Paper on '' Low-tension Thermal Cut-outs ”' in 
1905, and because there was no published data for en- 
closed fuses as to the influence of fillings of various 
character, of the kind of metal employed, the jacket 
material, &c. 

Your statement that various authorities prescribe 
200, 100, 50, and 25 per cent. overload respectively for 
the fusing current of a given fuse is a strong argument 
in favour of standardisation; surely some definite pro- 
nouncement as to the rating of fuses would be welcome. 
There is also need for standardisation with regard to 
the method of testing, the limitation of the short-circuit 
current on test, &c., as the most diverse arrangements 
exist at the present time. 

Enclosed fuses have been standardised and rendered 
non-interchangeable within certain limits both in Ger- 
many and America; for a detailed account of the 
standardisation of enclosed fuses in the latter country 
reference may be made to a Paper by H. O. Lacount, 
read before the American Institute of Electrical En- 
gineers on September 22nd, 1905, where the necessity 
for standardisation is dealt with at some length. That 
the American standardisation has not led to an intoler- 
able multiplicity of sizes may be gathered from a 
reference tothe last edition of the '' National Electric 


Code,” issued by the National Board of Fire Under- 
writers. 

We feel sure that this question may be left with 
confidence in the hands of the E.S.C., and trust that 
the results will in the future tend to lessen rather thar 
add to the burden of the contracter, and at the same 
time make for increased safety and efficiency. 

ALFRED SCHWARTZ. 
W. Н. W. JAMES. 


School of Technology, Manchester, 


March 16th, 1908. Р 


To the Editor of ELECTRICAL, ENGINEERING. 


SIR.—I am strongly inclined to agree with your lead- 
ing article of last week. It seems to me that what 
is wanted is standardisation of fuse-boards, not of 
fuses. | | 

I attended the meeting at which Prof. Schwartz’s 
Paper was read, but the time allowed for discussion 
was too short. The main point 18 that we require а 
metal or alloy that will not '' splash.’’ Copper seems 
to meet this requirement best, but, as Mr. Mordey 
pointed out, it is not possible to get wire of sufficiently 
small section with suflicient strength, and it is affected 
by heating. This was my own experience years ago. 
The “© splashing ’’ effect of the usual lead and tin fuse 
is а serious matter when highly inflammable material 
is about, and I have had experience of more than one 
fire from this cause. It is especially dangerous in 
motor garages, where petrol is cften carelessly exposed. 
I find that fuse-boards which have been in use for апу 
length of time are plentifully provided inside the case 
with fused metal. 

As regards rating of fuses, I am of opinion that this 
can safelv be left to the good sense of the contractor 
installing or maintaining an installation, and I have very 
little to complain of on this score. My own practice 
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is to allow an overload of 50 per cent., and this 1 find 
works well generally, but one, of course, has to be 
guided by circumstances. The margin should be in- 
creased in the case of hotels and publie buildings and 
places where it is desirable that the lighting should not 
be eut off unless really necessary. 

I do not favour the enclosed type of fuse, and prefer 
а type that is always in view. The attendant can then 
readily see which fuse has blown, and replace it. 
Another advantage is that one soon gets familiar with 
the size of wire necessary for various circuits, and a 
very fair Judgment can be made. I remember that 
many years avo Mr. Arthur C. Cockburn read a Paper 
before the Society of Telegraph Engineers, which was 
on very similar lines to that recently prepared by Prof. 
Schwartz. This Paper seems to have been quite for- 
gotten. Mr. Cockburn advocated, I think, a fuse pro- 
vided in the centre with a weight, which quickly 
separated the metal when it fused, and got rid of the 
“ splashing " effect. I believe this type of fuse was 
used a good deal, but it seems to have dropped out for 
some reason. То my mind it would be of far more 
importance if the various makers could be persuaded 
to standardise their boards. In all my specifications J 
have to go carefully into details and to get prints, &c., 
and this should not be necessary. 

With the present tvpe of board I find there is а 
tendency for the small binding screws to loosen and 
the contacts to open, and this especially in buildings 
over railways, where more than ordinary vibration is 
experienced. To this cause I put down the arcing that 
frequently oecurs between the live metal on the board 
and the enclosing ease (when of iron): it is very difhi- 
cult to get makers to realise the necessity of allowing 
plenty of space between the bases and the case. Lin- 
ing with asbestcs is not of much use, as this material 
is hygroscopic, and is generally fastened with metal 
clamps. which also causes arcing. The contacts, too. 
are often so close together that on circuits of 200 volts 
and over, if one fuse blews it sometimes blows the lot. 
T have often either to reject boards at the last moment. 
or to put up with these defects. and I know that this 
is not my experience alone. 

In many installations under my care I have to :nake 
careful periodical inspections to see that binding screws. 
&c.. and contacts are in good order, and this should 
not be really necessary. 

In my experience quite 80 per cent. of blow-outs are 
caused at the board, and not in the line. Му experi- 
ence of fuses is generally unsatisfactory; when they 
ought to blow they don't: and when they do. the cause 
cannot be ascertained. T quite follow vour remarks 
about the unsightliness of hoards, if different sizes of 
cartridge fuses were fitted. The boards are already 
sufficiently ugly, and one of mv clients always refers 
to those in his house as ‘‘ torpedo boat ” fittings. 


S. G. C. RUSSELL. 
Mareh 16th, 1908. 


А.С. MOTOR-STAPTING SWITCHES WITH 
NO-VOLTAGE RELEASE. 


To the Editor of Erecrrican ENGINEERING. 


Sır. -With reference to the inquiry which is being held 
relating to the rules which the Home Office propose issuing 
recarding the use of no-voltage release switches. we are exceed- 
ingly surprised to see from the evidence reported in the technical 
Press. given by many of the leading engineers, that they are 
not aware that switches of this type for use with alternate- 
current motors have been on the market for the past 18 months, 
and that, furthermore, a great number have been installed in 
various mills, collieries, &с., more especially in the north, in 
fact. in the more recent specifications issued Бу at least one of 
the leading firms of consulting engineers in Manchester this type 
of switch is specified. 

We have made a speciality of the manufacture of these for the 
past 18 months, and have supplied switches for controlling over 


17,000 h.p. of three-phase motors, and have on order at the 
present time switches for controlling an additional 5,500 h.p. 
We enclose a copy of our catalogue relating to these switches, 
and from which you will see that we are manufacturing them in 
four standard sizes for 15, 50, 200, and 500 amps. per phase, 
suitable for mounting on switch panels, or we supply them fitted 
in protected iron cases or in gas- and water-tight cases as 
required. From the prices given you will see that the cost of 
installing. switches having this no-voltage feature is not verv 
much in excess of that of installing ordinary high-class cast-iron 
case switches. 

Furthermore, as these switches are of the remote control tvpe 
operated by a separate small switch, the main switch can be 
mounted close to the motor which it controls, the operating 
switch being placed in any convenient position. This frequently 
leads to a considerable saving in the cost of the three-core con- 
necting cables, and in certain instances we have been able to 
show that it was cheaper to fit switches of our no-voltage- release 
type instead of switches of the ordinary ironclad pattern. In 
addition, there is the advantage that all our switches are of the 
oil-break type, with quick make and break action. 

We must apologise for taking up so much of your space with 
this letter, but we think that, in view of the evidence which 
was given at the afore-mentioned inquiry, this matter is of 
interest to the majority of electrical engineers in this country. 


EcksrEIN, Hear & Co. 


Waverley Mills, St. Simon Street, Salford. 
March 17th, 1908. 


THE FUTURE OF THE TELEPHONE SERVICE. 
To the Editor of ELECTRICAL ENGINEERING. 


"IR,—In your issue of March 12th, you insert a leng letter 
on this subject from the pen of Mr. Herbert Laws Webb. who 
occupies the distinguished position of chief of the Contract De- 
partinent of the National Telephone Company. Mr. Webb, as 
he has often done before, prescribes certain. remedies for the 
telephone evils which are so strongly complained of, and he 
naturally advocates suppression of the flat rate tariff and the 
substitution of measured rates. Such a change, as calculated 
to extract the greatest amount of money from the pockets of 
telephone users, naturally suits his—i.e., the company's—stand- 
point, but then the company's and the subscribers’ interests are 
not identical. No amount of special pleading—and Mr. Webb's 
pleading is very special—can cover up the fact that those 
municipalities which instituted telephone systems of their own 
have demonstrated that a good, trustworthy telephone service. 
satisfactory to the subscribers, can be maintained with profit by 
giving telephone users the choice of a flat rate, which in different 
places has varied from £5 to £6 6s. per annum, and of a 
measured rate of £5 per annum and a ld. for each call. No 
scttlement of the telephone question should be entertained that 
does not give British users these terms. Тһе new Post Office 
rates are simply outrageous. The lowest is £5 for 500 calls. 
and the smallest user must рау that, although he may only 
require to originate 50 or 100 calls per annum. In the first 
case he would pay, under the municipal system, £5 4s. 2d., and 
in the second £3 8s. 4d.. as against the Post Office £5 minimum. 
All this could be proved before a Select Committee if the Post 
Осе would consent to one being appointed; bpt they, like 
their colleagues of the Contract Department of the National 
Telephone Company, are too intent on squeezing the last penny 
out of the user. The Chambers of Commerce have taken up the 
question very energetically of late, but, personally, I do net 
think that anything short of a tull thrashing out of the matter 
betore a Parliamentary Committee will produce any tangible 
result. 

I am, sir, vours, &c.. 


A. В. BENNETTI. 


Queen Anne's Chambers, Westminster, London, S.W. 


March 16th, 1908. 


[Mr. Bennett is not correct in designating Mr. Webb chief of 
the Contract Department of the National Telephone Со. 


Ep. Е.Е] 


Royal Society.—A mong the list of names of candidates selected 
һу the Council of the Roval Society at their annual meeting 
for election as Fellows in May next we notie that of Mr. 
Dugald Clerk, who is well known in connection with researches 
on the thermodynamics and action of the internal combustion 
engine, subjects upon which he has worked at for the last thirty 
vears, and written а large number of papers. He is at the pie- 
sent time a director of the National Gas Engine Co., and has 
also an extensive practice, botn as a consulting engineer and as 
a patent expert. He will be the president of the Engineenng 
Section of the British Association at the Dublin. meeting ths 
summer, and is also president of the recently-formed Enstitution 
of Automobile Engineers, 
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ELECTRICAL ENGINEERING 


ARTIFICIAL LOAD FOR TESTING ELECTRICAL GENERATORS 


HE paper on the above subject by Messrs. R. K. Morcom 

and D. K. Morris, read on Wednesday of last week before 
the Birmingham Local Section of the Institution of Electrical 
Engineers, commenced with a consideration of water resistance, 
and pointed out the great differences in the conductivity of 
water obtained from different sources. Distilled water, for 
example, has a specific resistance of 600,000 ohms per cubic 
centimetre at 60° F., while the corresponding figure for Birming- 
ham “tap” water is 13,200, and for Birmingham canal water 
only 435. 

In an actual test tank, gradual solution of the metal electrodes 
causes а fall of resistance beyond that due to temperature, 
because the higher the temperature with a given current the less 
the amount of cooling water to dilute the iron solution. For a 
rise of temperature of 70°, approximately, 50 gallons of cooling 
water per kilowatt-hour are required. Where possible salt or 
soda should not be used to increase the conductivity, but the 
plant should be designed to use the most abundant local supply. 
A very large body of water cannot give a high resistance even 
when the electrodes are very far apart, and if the tank be long 
in proportion to its cross-sectional dimensions the extent of the 
electrode immersion makes very little difference to the resistance, 
provided that the area of the electrode is not very small com- 
pared with the cross-sectional dimensions of the water. If, how- 
ever, the distance between the plates be small, then their area 
of opposition has a great influence on the resistance. Proximity 
to the side of the tank has a great effect with narrow plates in 
large tanks, due to distortion of the lines of flow. Part of the 
distortion is equivalent to shielding the back and sides of the 
plate. This effect gives one means of varying the load. 

Another convenient method of reducing the load from a given 
tank is by dropping diaphragms between the plates. Various 
modifications of the baffle method will suggest themselves by 
which the resistance of the path may be increased without 
upsetting the cooling arrangements or complicating the tank, but 
the possibility of charring by excessive voltage drop in a short 
length must be kept in mind. The proximity of the plates to 
the side of the tank is also a factor in the permissible volt drop 
per foot of water. 

It is found that where the line of flow from the electrode 
along the tank-side differs but little in length from the shortest 
line, the voltage drop per foot should not exceed 600 volts, and 
should be lower than that unless the walls are well insulated 
and free from metal. This point must be watched with high- 
tension work, and also in low-tension work where plates that are 
close together are carried near the side of the tank. А further 
limiting condition indicated by experience is the maximum 
permissible current density per square inch of an iron electrode. 
It will be fonnd advisable not to run at greater densities than 
1 ampere рег square inch. Trouble from bubbling and rapid 

corrosion Es likely to occur if this be exceeded. 

With regard to th» materials to be chosen. Wooden tanks 
are cheap and easy to obtain; they can, with proper precautions, 
be made durable and water-tight, and, as the sides can be 
rendered practically non-conducting, there is no difliculty in 
obtaining light loads. Metal tanks, on the other hand, are either 
expensive or perishable, and light loads are hard to obtain 
owing to the low resistance path afforded by the walls, unless 
unduly large tanks are used. Cast-iron electrodes are cheap and 
satisfactory, thongh scrap metal of various sorts may in certain 
cares be substituted for sake of convenience. 

The following is a description of a tank which has done 
excellent service :— 

The dimensions are 7 ft. x 1 ft. 6 in. x 1 ft., and it is used 
for hizh-tension work. The sides and bottom are constructed 

of good spruce, tongued and grooved; all joints are tarred and 
caulked. Sides, ends, and bottom are made double of 1,-іп. 
timber, the two layers being built up at right angles. The 
whole is screwed together in such a way that no screw comes 
within 3 in. of the water, and all timber is tarred all over. The 
water inlet is through a canvas hose brought over at the outlet 
end, and carried along the bottom of the tank for its full length. 
The outlet is over a sectional wire 6 in. from the end of the 
tank, and then through a hole in the bottom of the tank. One 
trouble thus avoided is the charring of the wood, which usually 
orcurs along seams to which water has access: proper caulking 
prevents this. Also, any metal in the wood to which water has 
access corrodes and causes charring. This is prevented by using 
hidden screws, a hose pipe inlet, and a plain hole outlet. The 
hose pipe inlet obviates troublesome short circuits to earth, and 
the weir also provides for adjustment of water level. The 
double sides prevent leaking and undue bulging. For tanks of 
larger dimensions iron stays may be used, but these should be 


carried outside the tank, an obvious but often neglected pre- 
caution. 

As this tank is for high-voltage work it is supported on 
insulating pedestals. These can conveniently be constructed of 
Doulton's glazed earthenware ‘‘acid tiles," built about 3 ft. high, 
with a rubber pad between each horizontal face to prevent 


slipping. 'l'he water from the outlet hole is carried to a funnel 
or tray just above the floor level. А lead.lined saveall is pro- 
vided. Тһе operator has a wooden platform supported on 


earthenware blocks, and covered by a rubber mat. The elec- 
trodes are of iron, and are well insulated from their supports, 
which take the form of stout wooden cross-bars which can be 
slid along the tank top. The plates are clipped to busbars 
carried at a considerable height, and the connections are so 
guided as to be neat and safe. Such an arrangement can be 
cheaply made, and gives satisfaction up to 6,000 volts. 

A low-voltage tank construction can easily be deduced from 
the above, but probably the area will have to be obtained by 
using a number of electrodes in parallel, in which case, for 
variable loads, a suitably arranged switchboard is a great con- 
venience. One point should not be forgotten with iron elec- 
trodes, namely, that if they are placed less than 2 in. apart 
there is danger of an unsteady load, and a considerable splutter 
from short-circuiting by rust flakes; in fact, 3 in. should be 
aimed at as a minimum. Sometimes, for very low-voltage work, 
the size of the tank available is insufficient. А useful form of 
load can then be constructed. froni metal strip submerged in water. 

Strip iron $ in. wide x 19 S.W.G. supplied in 40 ft. lengths 
and doubled into zigzag shape will make very convenient units 
for low-voltage loads. With a current density of about 25,000 
amperes per square inch (the unit being immersed in moderately 
high resistance water) an average life of 100 hours may be 
expected. If, however, the cooling water is of relatively low 
resistance, such as canal or river water, the life is very much 
reduced. In actual use a unit of this form has been run at a 
current density in the iron winding of 52,000 amperes per square 
inch in canal water of a specific resistance of 440 ohins per cm.? 
at 60° F.. and broke down after an eight hours’ run. Under 
these conditions the rapid wasting of the strip caused a gradually 
falling load. It is very convenient, when using these units, to 
have a small water load in parallel for fine adjustments. 
Obviously the relatively short life and lack of facility of adjust- 
ment are the chief disadvantages of this form of load. 

The convenience of the water resistance for absorbing a test 
load can be enhanced by providing a suitable apparatus for 
producing inductive load. Choking coils for this purpose have 
hitherto been constructed by placing a suitable winding on an 
iron core having a small and sometimes adjustable air-gap. The 
object of the air-gap has been to render the out-of-phase 
magnetising current as large as possible. Im the choking coils to 
be described below no air-gap at all is used, but the iron is 
instead worked at a flux density so high that its permeability 
is quite low, and the magnetising current is correspondingly 
large. Аз compared with ordinary choking coils, this construc- 
tion has two distinct advantages. The flux density can be very 
much greater than is practicable with the older coils (three to 
four times). The induced voltage per turn is, therefore, corre- 
spondingly increased, and the necessary number of turns reduced. 
Also the magnetic reluctance is so uniformly distributed all 
round the magnetic circuit that the magnetic leakage is very 
small, and every turn of the winding is equally utilised. 

On account of the high flux density it is important, in order 
to avoid eddy currents, to use the thinnest laminations and to 
reduce hysteresis by employing the best iron. As is well known, 
heavy iron cores cannot be worked at 50 cycles for long at flux 
densities exceeding, say, 8,000, without very special means being 
taken for cooling them, and at the tlux densities which are being 
used in these new coils described in the Paper, such cooling is 
an essential condition. Cooling the core is not that the iron 
itself may be rendered cool, but that it shall not impart too 
much heat to the windings which surround it. The loss in the 
iron itself is, in fact, very substantially reduced Бу a rise of 
temperature of the core, partlv on account of the reduced 
hysteresis, but much more by the increased resistance of the iron 
and consequent reduction of the eddy current loss, which, in 
cores worked at very high flux densities, is otherwise dispro- 
portionately large. 

Two methods suggest themselves for working such high flux 
density choking coils continuously without overheating. The 
whole coil and winding may be immersed in water kept in circu- 
lation and slowly flowing to waste. The limbs of the iron core 
may be surrounded by coils of flat copper tube, closely fitting, 
in which water is continually flowing. 
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In cases where the voltage permits it, there is great advantage 
in the first method. Not only does it provide a satisfactory 
means of getting rid of the heat in the core, but it allows of the 
use of very high tlux densities in the winding. Copper for the 
windings may even be dispensed with altogether, and the coil 
wound with iron strip worked at current densities which would 
be high even for copper if not specially cooled. Such coils are 
in the highest degree economical to construct and prove perfectly 
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АВ = Total voltage to neutral. 

AC = Voltage across choking coil. 
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satisfactory if the voltage does not exceed 1,000-2,C00. For 
voltages much higher than these, or where a more durable ap- 
paratus is necessary, 1t 15 preferable to use water-cooled cores 
of the type described. above. 

To test a 1.0C0-kw. set at 0:8 power factor requires approxi- 
mately 1,250 kilovolt-amperes, and 750 kilovolt-amperes of idle 
current, or three 250 kilovolt-amperes choking coils. With the 
special cooling described above, these inductive coils can be con- 
structed on cores not exceeding in size those which would be 
used for three 25-kw. transformers. 

Exceedingly low power factors can be obtained with this 
apparatus ranging down to that representing a lag of about 89? 
in the larger sizes. Тһе lower the power factor the less the 
energy which has to be got rid of in the inductive coils, and 
consequently the higher the fipure at which such coils may be 
rated. The relation between impressed terminal voltage and 
current (r.m.s.) taken by the coils, depends upon the magnetisa- 
tion curve of the iron used in the core, as well as on the wave- 
form of the current itself. At high flux densities a relatively 
small drop in voltage reduces the current almost to nothing. It 
is characteristic, therefore, of these choking coils, that while 
they work well over a wide range of current, yet their range of 
voltage is small. 

lt is not practicable to have special inductive loads made for 
every voltage and current of the machines which may have to 
be tested. It is therefore of the greatest importance to provide 
means whereby the voltage as well as the current of an inductive 
load may be regulated while the power factor is maintained at a 
specified value of, say, 0°8. The most satisfactory. method. of 
arranging for such regulation is by means of water resistance 
arranged in such a manner that the inductive coil current is 
shunted by an in-phase component of current in a water load, 
while, at the same time, resistance may be put in series with the 
choking coil (see Fig. 1). By shifting the plate 7 towards А 
or C, the double adjustment may be conveniently effected at one 
time. Adjustment is also obtained by raising or lowering one or 
more of the plates. The inductive coil may be either immersed 
in the tank, or may be in a separate place according to the 
method used. 

Further variations of voltage and current may be obtained by 
the well-known methods of paralleling the coils. or changing 
from star to mesh connection or both, used always in conjunction 
with the above combination of water loads. Since the change 
from star to mesh coupling reduces the voltage for which the 
inductive set is suitable and increases the current by 45, it is 
convenient to make the next step down in voltage correspond to 
the paralleling of three equa) sections of the winding, since this 
will again give a step = уд. The next step, again, would then 
be by changing from star to mesh, the coils remaining still in 
parallel. In this way an extreme range of voltage of as much 
as 9:1 may be obtained with a three-phase set, each of whose 
windings is subdivided into three parts only, while throughout 
this range the set can be worked, if required, at constant 


kilovolt-amperes and core flux density. For testing at reduced: 


loads the correspondingly smaller kilovolt-amperes are obtained 
by working the cores slightly at lower flux density. For economy 
in design it is best to use choking coils wound for the lowest 
voltage, which will satisfy the purpose for which the coils are 
required. If they are wanted for testing three-phase generators 
at a moderate power factor, it will be found that the necessary 
coil-voltage is not more than one-third to one-half of the terminal 
voltage of the machine under test. | 

To extend the range of the set the sections of the combined 


load may be coupled in mesh or delta connection. In this way 
the current capacity is increased as 1: уҙ, while the voltage 
limits are correspondingly reduced. To deal with vet lower 
voltages and higher currents, it is convenient to subdivide the 
windings on the coils each into three sections as described above. 
‘These, when paralleled and star-coupled, give a set of volt-ranges 
one-third of those first available, and consequently reduced as 
¥5:1 from the second arrangement in which the apparatus 
was delta-connected and all the windings on each core were in 
series. Lower voltages still can, of course, be obtained by delta. 
coupling the third arrangement; and, if advisable, by further 
subdivision of the coils. The combination of coils and water- 
loads described here is thus of a very flexible nature, and well 
suited to deal with the variety of generators which may have to 
be tested commercially. 

The kilovolt-amperes of an inductive load being fixed, the 
winding must be so chosen that the following conditions are 
satisfied : (a) It must carry the required current without undue 
heating continuously, or, in special cases, for a given short 
period; (b) its number of turns must be such that, when 
carrying this current, a back E.M.F. equal to the required 
terminal voltage is obtained; and (c) there must at the same 
time be enough ampere-turns operating on the coil's magnetic 
circuit that the requisite high flux density is obtained. If the 
coil is above a very small size, and not required for short-time 
rating only, the core must be cooled. 

The use of these coils worked at such high flux densities gives 
rise to а current-wave whose peak is about 10 per cent. higher 
than that of an equivalent sine-wave of current. "That is, in 
calculating the ampere-turns available for producing the maxi 
mum of flux density the r.m.s. ampere-turns must be multiplied 
by about 1:56; so that the value of H is about 1°96 x the r.ms. 
ampere-turns. 'The approximate field is therefore roughly ob. 
tained by doubling the r.m.s. ampere-turns. The distortion of 
wave-form is, however, not very great owing to the very high 
flux density, and therefore uniformly low permeability, which 
occurs. 

The most suitable design of choking coil is in many cases that 
giving the least power factor. This factor is the ratio of copper 
and iron losses to the total kilovolt-amperes of the choking соп. 
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The losses depend on the square of the current and оп some 
similar function of a not widely varying flux density, while the 
kilovolt-amperes are proportional to current and flux density. 
Thus there will be a point at which the power factor is à 
minimum which occurs at a higher flux density the larger the 
coil. 

It is difficult to generalise as to the best method of combininz 
the details, but the authors append a suggestion for a workinz 
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plant on lines which have been found very satisfactory in 
practice over a large range of conditions (see Fig. 2). The in- 
dutive coils here shown are cooled by immersion in suitable 
tanks in which water is circulated, as also in the main load tanks 
һу а system of pipes clearly indicated. 


DISCUSSION. 

Mr. J. P. Kempe (Birmingham) said that for high-voltage 
tests he had found a water load to be the only suitable form 
where large amounts of energy had to be dissipated. With 
wooden tanks, however, he had experienced trouble, the 
troughs had caught on fire, and the water leaked out. In 
Manchester, at the Stuart Street Station, he had used for 
three-phase, 6,500 volt work, a circular iron tank 6 ft. in 
diameter and 4 ft. deep, with the outer electrodes symmetri- 
cally spaced at 120 degrees, and about 7 in. away from the 
neutral element. The water was introduced in the centre at 
the bottom of the tank, and flowed away over a weir at the 
top. With this particular tank 4,000 kw. had been successfully 
absorbed for over six hours. The outer body of the tank also 
formed part of the reutral element, and as this was substan- 
tially earthed there was no possible danger from shock. With 
wooden tanks, however, there was considerable risk of men 
receiving a shock from the body of the tank or even from the 
water. As a permanent adjunct to a central station, a suitable 
water load was very desirable, for it enabled one to perform 
varous adjustments to valves, governors, &c., and there was 
no question about its advantage and superiority over the 
temporary arrangements frequently provided for official tests. 
The main point of interest in connection with the Paper was 
the method devised for obtaining loads of varied power factor 
Up to the present, although a variety of inductive load tests 
were often called for in specifications, he did not know ot 
anv case in which they had actually been carried. out. 

Mr. J. M. WaLsHE (Birmingham), referring to Mr. Kemp's 
description of the circular metal tank, said that it would be 
quite impossible to use this with Birmingham cana] water at 
6.000 volts, as the maximum load would be too great. With 
low resistance water, it was necessary to have a long narrow 
tank. Three tanks each 6 ft. long, 1 ft. deep, and 6 in. 
wide, had been found quite large enough for 950 kw. at 7,500 
volts, and the load could be reduced to 40 kw. at the same 
voltage. This range would not be possible with metal tanks 
using canal water. A point in connection with the use of small 
tanks is that the water supply must be reliable and regular, 
as owing to the decrease of resistance with the rise of tempera- 
ture of the water there would be danger of a heavy overload 
if the supply were to fail. With tanks of small capacity the 
rise of temperature is very rapid. An open drain should be 
fitted under the weir, so that in case of a failure of the water 
supply, the level of water in the tank would fall, and the 
resistance of the water remain about constant. 

Mr. Kemp here explained that he quite agreed with Mr. 
Walshe that it was impossible to use canal water in small 
metal tamks for 6,000 volt tests. In the tests to which he 
had previously referred, he had used town's water; under 
these conclitions he had found it possible to vary the load from 
40 to 4,00 kw., simply by varying the immersed area of the 

electrodes , the amount of water remaining constant; as a pre- 
caution against failure of the water supply and the consequent 
increase of load he had used a drain pipe at the bottom of 
the tank; the amount of load on the tank was, however, under 
perfect control, and could be readily adjusted by means of a 
small motor operated from the switchboard. 

Mr. R. A. Снаттоск (Chief Electrical Engineer, Birmingham 
Corporation) said that the authors had stated that the voltage 
drop per foot of water should not exceed 600. If this applied 
to low-tension current, he thought it a very low figure. He 
considered that the limit of current density of one ampere per 
square inch of plate was too high. In stationary water boiling 
would occur in a very short time with probably 4 ampere per 
square inch. He recalled some tests in which he had used 
two plates placed in а canal. The conditions were 100 kw. load 
at 1,000 volts single-phase alternating current, the electrodes 
were 15 ft. apart, the immersed area of each being 10 square 
feet. One could fee] the effect of the electric current at least 
50 ft. away, and fish were killed within a radius of 20 ft. As 
a danger signal, whilst the test was going on, a small raft was 
moored between the electrodes, from which two iron plates were 
suspended їп the water 18 in. apart; a 100-volt lamp was 
connected to these plates. and the drop in pressure was suflicient 
to light this up He had tried a single-phase test with a 
metal tank as one pole, and a rod in the centre of the tank 
as the other, and the result was practically a short circuit. 
Using the same tank and two rods, one for each pole, gave 
quite satisfactory results. He had had trouble with wooden 
tanks owing to deterioration of the wood allowing the water 
to leak and causing charring on the outside; he had also known 
the wood lo catch fire if this was allowed to go on. 

Mr. F. Forrest (Birmingham) thought that in the design 
9f tank with sliding electrodes, some mechanical means of 
adjustment was desirable. He wondered that по serious 
attempt had yet been made to utilise the power wasted in works 
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test rooms, and suggested that it might be possible by using а 
system of storage cells and a wide rauge booster. It might also 
be possible to utilise the hot water from the testing tank to 
feed the boilers. 

Mr. J. D. Coates (Birmingham) referred to the form of 
wave obtained with choking coil employing high flux densities 
as described, and suggested that when an alternator was tested 
on such an inductive load, the ‘‘drop’’ might be exaggerated 
unfairly, owing to the concentration of the demagnetising re- 
action with a small part of the cycle where it was most 
effective. 

Dr. W. E. Sumpner (Birmingham) said that the Paper was 
clearly divided into two distinct parts, a practical portion 
dealing with water loads and tank construction, and a more 
theoretical portion. bringing forward а new feature in con- 
nection with the design and construction of a load suitable 
for taking current at a given power factor. The novelty con- 
sisted of using a choking coil with a closed iron magnetic 
circuit and working it at very high flux densities. The current 
wave in a transformer having a closed magnetic circuit con- 
sisted of a shoulder and a peak. . At very high flux densities the 
peak would be increased, while the shoulder would be less 
pronounced. This would result in a zig-zag wave of current 
very like a series of triangles. А sine wave was approximately 
a triangle with the peak rounded off, so that the resulting 
wave would essentially differ only very shghtly from a sine 
curve. ‘The use of these choking coils would thus have no 
unusual effect on the alternator. 

Mr. N. B. Rosner asked if the authors had fully considered 
the use of wire resistances. He had had experience with these 
years ag), and had found them to work well. They could be 
mounted on frames in units, and were very convenient for 
connecting up to test-room terminals. One advantage was that 
they could be used for testing generators after final erection, 
as а sufficient number of resistance units could easily be sent out 
from the works for the purpose. 

Mr. A. E. Gorr was particularly interested in the portion 
of the Paper dealing with water resistances. As an illustration 
of the high resistance of pure country water, he mentioned an 
experiment made, previous to a dissipation test, on an ordinary 
oil barrel filled with water. Lead plates were used, each with 
two square feet immersion. When brought to within only 
three-quarters of an inch of each other, 100 volts only gave 2 to 
3 amps. The addition of two or three ozs. of acid enabled him 
to dissipate 60 h.p., with the plates а safer distance apart. He 
gave the capacity of a barrel as 20 h.p. for one hour before boil- 
ing. He advocated water cooled open wire resistances. Іп his 
opinion, insulated water tanks would not be tolerated under 
the new Board of Trade regulations, a point which seemed to 
have been overlooked in the Paper. 

Prof. Gispert КАРР (Birmingham University), referring to 
the question of insulation, said that it was not sufficient to 
earth the tank. It was not possible to get a better earth than 
canal water, and yet it was possible to get a shock from the 
water. The tank itself should be earthed, but surrounded by a 
platform supported on insulators and covered with a rubber mat. 
He would like to ask whether the authors had had any expe- 
rience with earthenware, which appeared to possess the advan- 
tages of both wood and metal tanks with the drawbacks of 
neither. He had found them to work very well for small 
loads. He would also like to ask the authors if they had 
observed the actual power factor of a resistance consisting of 
iron plates in water. He believed that this was not quite unity, 
but that the water load took a leading current. Electrolysis 
was continually going on and producing a film of gas on the 
plates, and thus forming a condenser. 

Mr. В. К. Morcom, in reply, said that one of the criticisms 
on the water resistance had been that it was possible to take 
a shock from the water. He had never experienced any trouble 
of this kind. The necessary precautions were quite simple. 
There were objections to using the hot testing water in boilers. 
Ordinary canal water would require to be softened before it 
could be used in this way, and by the time it had passed 
through the water softeners it would have lost a great deal 
of heat. If the water were softened previously it would not 
be so suitable for testing, and any lost waste would be 
expensive on account of the chemicals used. He had carefully 
considered the question of utilising the power usually wasted 
in the test room. But there were many difficulties in the way. 
Tests were carried out, using all sorts of pressures and 
currents and at odd times. Mr. Chattock said that he had 
trouble owing to the liability of wooden tanks to fire. Previous 
to this, Mr. Chattock had expressed the opinion that a drop 
of 600 volts per ft. was not so much as might be employed. 
In his experience it was only by using a moderate drop per ft. 
of water that it was possible to avoid charring the wood of 
the tank. The objection to porcelain tanks, of which Prof. 
Карр had spoken, was mainly that of expense. Prof. Карр 
had suggested that a water resistance acted like a capacity. 
In their tests they had noticed this. as they found it necessary 
to use а small amount of induction in conjunction with the 
water load in order to get unity power factor, but he had not 
attached much importance to this, as the accuracy of the 
readings had been questioned. He did not believe that the 
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factory inspectors would take exception to the insulated tank. 
They really had a very good earth in the overflow water 
flowing into the canal. 

Mr. D. K. Monnis thanked the audience for their interest 
in the Paper. Mr. Coales had drawn attention to the wave 
form of the current taken from the alternator by a choking 
соп of their new tvpe, and had suggested that this was of an 
unusual shape Dr. Sumpner had explained how this did not 
mean a wave differing materially from a sine wave. It was of 
great importance that the inductive load did not produce a 
different kind of load from that occurring in practice. Con- 
sidering that only 3 or 4 per cent. of the current wave was 
sufficient. to bring the flux over the knee of the saturation 
curve, it would be seen that practically the whole of the 
current wave corresponded to the region of low permeability, 
where. as was well known, the variations of permeability were 
not great. Thus the current wave was not far from being 
such that its rate of change was a copy of the volt wave, and 
the reactions in the generator for which the test was being 
carried out were therefore entirely normal. A slight distortion 
of wave shape was, however, quite proper in such tests, for 
this would occur in practice wlten a load of bad power factor 
arose. 


TRANSATLANTIC WIRELESS TELEGRAPHY 


T the Royal Institution last Friday a very crowded audience 

listened sympathetically to the story of the Marconi Com- 
pany's Transatlantic service of wireless telegraphy. The lec- 
turer, Mr. б. Marconi, sketched the history of the past six 
years, beginning with the erection of the Poldhu station and 
the reception of the first Transatlantic signals in December, 1901. 
This feat, it is well known, was accomplished by aid of a kite 
air-wire and coherer; the lecturer now divulged that the wave- 
length was 1,200 ft., that the power at Poldhu was 15 kw., 
that the spark length was about an inch and a half, and that 
the discharge capacity was one-fiftieth of a microfarad. The 
following year saw the erection of a large station at Glace 
Bay, Nova Scotia, and, also, many alterations at Poldhu, the 
wave-length, for example, being raised to 2,600 ft. In 
December, 1902, Glace Bay transmitted to Poldhu easily, but 
the signals fron Poldhu were too weak for communication. 

The Cape Cod station shortly afterwards got also into touch 
with Poldhu, sometimes using no more power than 10 kw. 
The 7'ттез Press messages in the spring of 1903 proved a failure 
on account of insulation breakdowns at Glace Bay, followed by 
a series of miscellaneous accidents. The experiments inaugurated 
in connection with the repairs led to many important improve- 
ments, so that in the end new stations were planned on each 
side of the Atlantic. Nome of these experiments had to do 
with the aerials, which at these large power-stations are enor- 
mous structures. For instance, it was found that by adding 
wing-like wire extensions to the Poldhu inverted pyramid aerial, 
good signals could be transmitted 550 miles (to Fraserburgh) 
with a power of only one kilowatt, the wave-length being 
14,000 ft. It is to ne noted that waves of great length and small 
amplitude carry best; such waves seem to be less strongly 
absorbed by ionised air than shorter waves of greater intensity. 
The new stations that were erected in consequence of these and 
other experiments were situated at Clifden, Ireland, and at 
Glace Bay. The Glace Bay new station had a large aerial 220 ft. 
high extended horizentally by 200 wires 1,000 ft. long at a 
height of 180 ft. The wave-length was designed for 12,000 ft., 
and the sending capacity was 1:8 microfarad, the spark- 
length being 3 in. Signals were received at Poldhu day and 
night throughout the spring of 1905. "The signals were faint, 
and were only one way. To improve the signals new directive 
aerials were planned for both the new large stations—that is, 
the horizontal extension of the main vertical air-wire system 
was concentrated in the direction pointing away from the 
station to be communicated with. Another improvement was 
the substitution of an air-condenser for the glass condenser 
hitherto used. This avoided the losses due to dielectric hys- 
teresis. as well as reduced the expense of repairs to dielectric 
punctures, though, of course, the condenser becomes of gigantic 
proportions. At the end of Mav, 1907, the Clifden station was 
finished. Its wave-length was 12.000 ft., and its capacity of 
16 microfarad was charged to 80.000 volts. Good signals were 
exchanged with Cape Breton from the very first. At this 
period experiments were proceeding at Poldhu with new and 
powerful apparatus for generating continuous or semi-continuous 
electrical oscillations. These trials showed so great an im- 
provement over the existing spark apparatus that it was decided 
to instal sets at Clifden and at Glace Bay. The new apparatus 
consists of a metal disc capable of rotation on high speed, 
nearly touched by two spheres or discharge balls, one on either 
side of tne disc near its periphery. The disc and each ball 


are severally connected to a condenser having а self-induction 
coil in series with it. These three oscillatory circuits are con- 
nected together at the free ends. А high-tension continuous- 
current supply is introduced into these circuits at the two spark 
balls. Oscillations occur in the principal circuit—that is to Say, 
the condenser and inductance connected to the disc, whenever 
a spark passes from either ball to the disc. If the disc were 
stationary, a flaring arc forms, and no oscillations are produced, 
but if the disc is in rapid motion, the formation of an arc is 
made impossible. The discharge is thus neither the mere oscil- 
latory spark nor the arc. Etticient cooling of the metal parts 
is necessary, and the inductances in the various branches should 
be equal. Frequencies as high as 200,000 per second are easily 
reached. A disadvantage of producing perfectly continuous 
oscillations is that some method of interrupting the received 
waves is necessary at the receiving end to make the signals 
legible. The machine just described lends itself excellently, 
on the other hand, to the production of regularly broken streams 
of oscillations. A form now in use possesses a disc having 
a large number of knobs near the periphery at each side of the 
disc. The sparks on each side take place, of course, at the 
knobs. The result is that a signal dash is heard in receiving 
instruments as a sustained, clear, musical note. One great 
advantage of this is that the note enables the receiving operator 
to exercise now a discrimination between atmospheric discharges. 
and ‘rue signals such as was never before possible. ‘Lhe 
lecturer, pasing to the story of the actual performance of these 
great stations, stated that from the date (October 17th, 1907) 
of establishment of a commercial service, the transoceanic inter- 
communication have never been interrupted for more than a 
few hours. Long interruptions had occurred in the land-line 
services—one, for instance, of 17 hours at Clifden. Snow had 
caused many delavs at the Canadian end by breaking land- 
lines, but the aerial wires of a ‘‘wireless’’ station afford no 
footing for snow, because slightly warmed by the oscillatory 
currents, and thus have suffered nothing. "Transmission was at 
first slow, but is now quicker, and in a few months duplicate 
and improved plant will be installed, such as will enable rapid 
sending to become the rule, and will enable the full power of 
the mechanical plant already in position to be brought into play. 
The messages are sent by day as well as by night. There are 
bad periods, of course. In the morning or in the evening. when 
the part of the atmosphere traversed is only partiallv illu- 
minated, the signals may become weak or even disanpear. 
Perhaps this is due to reflection or refraction of the waves 
at the boundary between illuminated and non-illuminated air. 
If all the space is illuminated or all is dark; signals are, as 
a rule, good. "Thus it is probable that the morning and evening 
bad periods would not be noticeable in transmission from north 
to south or vice versé. Signals are sometimes weakened by the 
intervention between the stations of storm areas. On the other 
hand, the signals are abnormally strong on some nights. The 
‘x turer here commented on the animosity shown by certain 
sections of the technical press towards his efforts to establish 
successful Transatlantic wireless telegraphy. They appeared to 
exist, he said, not for encouraging all electrical advances, but 
for protecting the interests of the cable companies; their out- 
bursts would prove very amusing reading some ten vears hence. 
In conclusion, he thought wireless telegraphy would provide a 
cheaper transoceanic service than cable, but whether a better 
or worse one remained to be seen. 


The New Telephone Charges.—In accordance with his promise 
а short time ago, the Postmaster-General on Wednesday last 
week, received a special deputation from the north of England, 
on the subject of the new telephone rates. The proceedings 
were private, and were carried through in a more or less informal 
conversational manner. The Postmaster-General was accom- 
panied by Mr. Н. Babington Smith, Secretary of the Post Otice. 
Sir R. Hunter, Solicitor to the Post Осе, and Mr. A. М. J. 
Ogilvie, of the telephone department. Representatives were pre- 
sent from the Chambers of Commerce at Manchester, Shettield. 
Newcastle, Glasgow, Bradford, and Birmingham. 


Workmen's Compensation.—Before Judge Shiress Will. K.C.. 
in the Salford County Court last week, two cases of workmen's 
compensation were heard at the instance of the British Westing- 
house Electric & Manufacturing Co. It appears that in both 
cases the employee had been injured whilst working on the 
company's premises at Trafford Park, and awards of £1 per werk 
had been made. The company, however, had since found the 
employees in questioi light employment at a ware of £1. and 
the applications were now made to reduce the amount of the 
award for injuries. After hearing arguments, the judge reduced 
the compensation in one instance to 10s. per week. and in the 
other to 105. 9d. per week, giving leave for the men to apply 
to the Court should the company cease to afford them licht 
emplovment. 
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ELECTRIC LIFTS 


PAPER dealing with the subject of electric lifts was 
[fX read on March. llth by Мг. H. D. Wilkinson. before 
the Association of Engineers-in-Charge at the St. Brides Insti- 
tute. London. The electric lift, the author said, is not a cheap 
machine as regards capital cost, but it possesses advantages in 
control, simplicity of working, lowness of running costs, and 
satetv. [t is now almost rare to find a new passenger lift put 
in with cage rope control, this tvpe ot control being almost 
entirely confined to woods lifts. The cage switch method of 
control has сете in almost supremely for passenger lifts. In- 
deed. in very many passenger lifts the full automatic or push 
button lift is to be found. АП electrically-driven lifts in this 
country have a worm and worm-wheel reduction between the 
motor and driving drum or sheave. Worm-wheels are now some- 
times made with the rim and teeth of phosphor bronze athxed 
to a centre of cast-iron. The worm and worm shaft are in- 
vatiably a solid forging of mild steel. ‘Fhe author then alluded 
to the double-screw system for lifts of heavy duty, by which 
thrust bearings are rendered unnecessary. А double worm—one 
right and one left-handed—cn one shaft is cut from a solid steel 
forging, and these gear into two worm-wheels mounted above 
them, arranged tandem, and in mesh with each other. 

For lifts doing heavy loads at slow speeds, such as those re- 
quired for raising vehicles to upper floors, say of 1 ton capacity 
and over, the reduction is further increased by the use of spur 
gearing, in addition to the worm. The coupling flanges con- 
necting the motor shaft to the worm shaft are especially large 
in diameter and wide in face to take the brake, which consists 
of cast-iron shoes, fitted with hard wood blocks, pulled up to 
the face by spiral steel springs. In some brakes a solenoid is 
so disposed that when excited by the supply current it exerts 
a force in opposition to the springs, thus releasing the brake. 

The necessary operations which have to be provided for in 
the gear of all ele-tric lifts are as follows :—For starting the 
lift: (1) the motor armature connections to be made for the re- 
auired direction of the running; (2) the brake released, current 
applied to motor through starting resistance; (3) starting re- 
sistance gradually cut out; (4) accelerating winding (if any) 
eut out; (5) field weakened for speeding above normal (if re- 
quired). For stopping the lift : (1) current cut-off motor, and 
brake applied; (2) starting resistance quickly cut in, with which 
operation the normal condition of the shunt field is restored and 
the acceleration coils (if any) are cut in again ready for a 
fresh start. Preceding the first of these operations in stopping, 
a slowing down device is introduced in some high-speed lifts 
before actual stopping takes place. The gear has also to pro- 
vide for the following contingencies :—(1) It must not be pos- 
sible to put current on the motor armature till all the starting 
resistance is in. (2) It must not be possible through any cause 
for the brake to remain off or the supply current to remain on 
the motor when the attendant has put over to the ''off" or 
stopping position. (3) A mechanically-operated device, worked 
either by the drum motion or the cage, must be provided to 
automatically perform the attendant's duty in stopping the lift 
at the top and bottom floors should he fail to do so. (4) In pas- 
senger lifts or goods lifts in which an attendant may travel, 
there should be a further over-wind prevention device in the 
form of a knock-off switch cutting off the supply mains from 
the entire electric gear. 

The author then took these conditions in order, considering 
in the first. place the cage-switch svstem as applied to passenger 
lifts. The duty of the cage switch is simply to close pilot 
Circuits exciting the up or down solenoids on the reversing 
switch. By this means only small wires are brought into the 
cage and small currents are dealt with. In systems in which 
the reversing switch is in the form of two separate switches in- 

dependently operated by the respective solenoids, it is essential 
to provide an interlock so that both switches cannot act to- 
gether. Where a single switch is employed for reversing. the 
solenoid nlungers act upon the ends of a rocking-bar pulling 
the switch over one way or the other for the uo or down direc- 
tion. This arrangement, of course, requires no interlock. In 
lifts up to about 74 h.p. a separate main switch is not neces- 
sarv, the reversing switch being provided with suitable contact 
surfaces and quick break to take the arc. The reduction of arc- 
ing at main switch contacts is in some systems effected by 
splitting up the break into a number of parts. When this is 
done gun-metal or copper contacts, carrving 5 amps. per break 
on 400 volts. do not need magnetic blow-outs. On double-break 
switches carbon contacts are most suitable with magnetic blow- 
out on breaks exceeding 10 amps. at 400 volts. Copper in com- 
bination with carbon is suitable where the surfaces are of suffi- 
cient area. The starting rheostat is operated electrically in 
some systems, and by mechanical means in cthers. The elec- 
tricallv-operated starter has a simple solenoid action, in. which 
the motion of the switch arm is regulated bv means of a dash- 
not to the proper slow rate of movement required. The switch 
is generally drawn up to cut ont resistance, and is given a quick 
fall to the bottom position by gravity. An objection to this 
form of rheostat is that the action takes place quite indepen- 


dently of the load on the motor. The lift may be much over- 
loaded, but the solenoid starter takes no account of that and 
cuts out resistance at the same rate as under normal conditions. 
Consequently, betore the armature has commenced to move it 
may be getting very nearly all the line voltage, and ошу the 
fuses remain for its protection. | | 

The mechanically-operated rheostat is worked by the motion 
of the gear, so that resistance is not cut ont until the motor 
begins to revolve. It the cage is so overloaded that the motor 
will nct start, the armature current cannot exceed that de- 
finitely set to pass with the total resistance in circuit. The 
principle of gradually cutting out starting resistance is not so 
good as that of allowing an interval between each step tor the 
motor to pain speed. The ideal condition for the motor is to 
wait on each resistance step until it has gained the speed and 
back E.M.F. corresponding to that step. In starters operated 
on this principle, the electromagnet is made of elongated shape, 
so as to present the pole face to a number of movable magnets 
which close the resistance units in succession. The magnets are 
at different distances from the pole face, and therefore are not 
all litted together, but in succession, as and when the excitation 
of the magnet is augmented. This rises in proportion to the 
back electromotive force of the motor, thereby causing the units 
to be cut out at intervals depending on the rise of potential and 
speed of the motor. In another starter of this kind for litt 
work the resistance steps are operated by separate solenoids, 
which are set to come into action successively and automatically 
as the back E. M.F. of the motor rises. Three steps at most 
are required to bring the motor to normal speed instead of a 
number of contacts, as in the ordinary starter. In the event of 
an overload, the motor will not move on the first step, and suc- 
ceeding steps will therefore not be cnt out. thus protecting the 
armature from excessive currents. | 

In drum drives the means tor prevention of overwinding is 
usually worked from the drum motion. This is usually a switch 
cutting-off current and releasing the brake in cage-switeh svs- 
tems. It is most important that nothing should delav the 
brake being immediately applied on the cessation of current. 
No passenger lift should be without two independent means for 
automatically arresting the motion of the cage in the event of 
its failing to stop at one or other of the terminal floors. In the 
drum system a slack-rope safety device is also necessary. The 
cage in descending may meet with some obstruction to check it. 
In that event, unless stopped, the motor would continue to wind 
up the balance weight and pay out slack rope on the cage sido, 
a state of danger for the cage 1f it became released. The slack 
repe usually operates a weighted lever previously held out of 
action by the ropes when taut, which. thus freed, opens the 
satetv switch, cuts off current, and applies the brake in the 
same wav as is done by the limit switches. Тһе slack rope 
device acts on both cage and balance weight ropes. so that in 
case the cage passed the first limit at the top Ясог, this stop 
would act when the balance weight touched the bottom. In a 
friction-drive lift the ultimate limit should be set to act before 
the cage or counterweight touches bottom. In this system of 
drive it is impossible to overwind should every automatic fail. 
If the cage should overrun the ultimate limit on the up journey, 
the balance weight will touch bottom, slacking the lifting rope 
slightly, so that it slips on the driving sheave. А similar action 
takes place if the cage touches the bottom buffers. The par- 
ticular safety devices applicable to the drum drive are not 
applicable to the friction drive. But there are always three 
devices applicable, namely (1) the striking gear putting cage 
rope or cave switch to the off-position, (2) the knock-off tappet, 
and (3) the final safety action of slip in the driving sheave. 

The author then drew particular attention to the amount of 
clearance cr distance of overrun allowed between the top of 
cage suspension and the overhead gear when the cage 1s at the 
top. or between bottom of cage and bottom of well Һе pit 
when the cage is in the lowest position. If possible there 
should be a clearance at top and bottom of not less distance 
than half the height of the cage. Coming now to the brake. it. 
is most important that the excitation of the releasing solenoid 
should be instantly interrupted when the cage switch is put to 
the off position. If tne excitation 18 derived from the main 
circuit, made alive by the main switch, the breaking of the 
latter will not interrupt it, as it will still be maintained by the 
voltage the motor continues to generate until stopped. Particular 
care is, therefore, necessary to see that the connections are 
made acress the line, and suitably interrupted. The de-excita- 
tion of the brake magnet and the avplication of the brake should 
in no way be dependent upon the main switch or reversing 
switch coming cff. The electricallv-released brake is a very 
suitable one for electric lifts. If current fails or is intentionally 
shut down, the brake is apnlied. What would happen if the 
brake failed to be applied when the cage switch was put to the 
off position? The cage. either loaded descending or light ascend- 
ing. will then continue its travel till the limit switch interrupts 
the main supplv current. But under these conditions of out-of- 
balance load the motor is not being driven by the supply cur- 
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rent, but by the load or balance weight, as the case may be. 
It is probably generating a voltage equal to the supply or a 
little higher, and the current is extremely small, perhaps even 
supplied from motor to line, Consequently, the interruption of 
the main circuit will not arrest the cage. With the friction 
drive the rope would slip on the driving sheave upon the bot- 
toming of cage or balance weight. ‘There would be a slight im- 
pact on the buffer springs, but no danger, and absolute protec- 
tion against running into the overhead gear. With the drum 
drive the ultimate protection would be the slack rope device 
coming into action after bottoming of the cage or balance 
weight. The bottoming of the cage would have the same final 
eflect as in the friction drive, but the bottoming of the balance 
weight would have a somewhat different effect. The rope on 
that side would become slack, and the slack rope device would 
come into action, cutting off the main supply. The driving power 
would also cease upon the balance weight bottoming, but there 
would be some momentum in the cage and winding gear to be 
expended before the system came to rest, and if the clearance 
was small the possihility of fouling the top gear would have to 
be taken into consideration. | 

A slowing down device coming into action some little distance 
before the cage reaches the top or bottom floors is very useful 
to lessen the momentum of the cage when it is approaching 
the limits, especially in high-speed passenger lifts running at 
over 250 ft. per minute. The slowing down device used by 
oue maker, which also gives the half speed on а two-speed 
litt, is brought into action by the ordinary use of the cage 
switch, and automatically by a pilot limit switch opened by a 
striker on the cage. It is effected by an extra field connected 
across the brushes. ‘Ine limit device of the same maker on 
being operated disconnects a pilot circuit, thus opening the 
main switch and cutting off the supply of current, at the 
same time short-circuting the armature through a resistance, 
bringing it promptly to rest, even though the ordinary brake 
be out of adjustment. Another maker employs a slowing down 
device by the re-insertion of the starting resistance and a dead 
resistance across the armature. 

The shunt wound motor is most 
work on account of its approximately 
under varying loads. But when starting on load there 
is considerable weakening of the field owing to arma- 
ture reaction with the heavy starting current. It is there- 
fore а very great assistance to starting to have а series 
winding in addition to the shunt, which prevents the field 
strength falling in the first few seconds. The series winding 
should give about 15 per cent. extra excitation, and should 
be short-circuited automatically by the controller as soon as 
the starting resistance is all out. This prevents any check 
upon the proper normal speed of the motor. The shunt field 
should in every case be such as will give full excitation, the 
series excitation being additional to this. Series motors are 
not suitable for passenger lifts owing to the variation in speed 
with load, and the liability to reach an excessive speed on 
light loads. These motors are, however. very suitable for 
crane and hoisting work, where it is an advantage to be able 
to raise small loads at high speed, while heavy loads can be 
raised equally well at a slow speed. This advantage outweighs 
the loss of energy in regulation in the form of variable resis- 
tance in circuit with the motor. With regard to the rating 
of motors, the author had found that motors were quite satis- 
factory for busy lifts that will test at full load for one hour 
continuously with a maximum rise of 70? F., and stand an 
overload of 100 per cent. for one minute without flashing over 
or series sparking. 

[n the course of his paper, the author also referred to the 
uselessness of the no-voltage release for lift-work, апа to the 
advisability of interlocking the gates so that the motor could 
not be started until all gates were closed, and further so that 
a gate could not be opened until the cage was level with the 
floor. 

The DiscussioN was opened by the Chairman, Mr. E. С. 
Rivers (Chief Engineer of His Majesty's Office of Works), 
who thought, with the avthor, that in general there was far 
too little clearance allowed in both top and bottom positions 
between the cage and the fixed gear or girders. He also 
agreed with the author's recommendation of the insertion of a 
slowing-down device before the end of travel is reached. Mr. 
Е. Broapvsent said that owing to the low efficiency of the 
worm-gear, which was less than 50 per cent. if the gear was 
self-sustaining, there was a tendency to use spur-gearing with 
two brakes. Mr. Watkrxson had noticed that in some of 
the slides of years shown by the author, the worm was at 
the top: this would mean that the worm wheel makes half a 
revolution before any grease gets to the worm. whereas if the 
worm were below, it was greased almost at once. He thought 
it was a mistake to consider that a worm-gear was self-sustain- 
ing. A ball governor operating а brake was, in his opinion, а 
suitable safety device to use with lifts. Mr. J. T. Movrin thought 
that the coils of brake magnets should be compound wound. 
as this admitted of a smaller shunt coil and more certain 
action. To prevent the cage trom attaining an excessive speed 
in сазе of failure of supply. he thought a ball governor or 
an exeess voltage relay should be used to actuate a brake. The 
method of inserting resistance in series with the armature to 


suitable for lift 
constant speed 


reduce the speed, would, in his opinion, be unsatisfactory, 
as, 1f the motor were generating, this would increase the speed. 
With regard to gate switches, if the main switch were a 
solenoid switch, this solenoid could be put in series with the 
gate switches, and then the solenoid would not operate until 
the gates were all closed. 

To show the superiority of the electric lift as regards 
working cost, Mr. A. Day gave the following figures for the 
comparative working costs of two lifts under similar conditions 
of travel, load, &c. For the electric litt, the costs amounted 
to £5 18s. 6d. for one quarter, and for the hvdraulic lift 
£18 10s. for the same quarter. Mr. Stevens thought that a 
properly designed worm gear should be self.sustaining, and that 
any form of non-self-sustaining gear was unsatisfactory. With 
regard to the wear of bearings, he thought that large surface 
cast-iron bearings well provided with oiling devices were better 
than small surface phosphor-bronze bearings. He was a strong 
advocate of the friction or Vee drive, as, directly the tension 
on the cables was released, the drive ceased. He thoroughly 
agreed with the author as to the uselessness of the no-voltage 
release in a great many cases. Mr. WILKINSON replied, and 
answered a few questions put by some of the speakers. 


"Credenda " Conduits.—A recent visit to the works of 
the Credenda Conduits Co., of Scholefield Street, Birming- 
ham, has convinced us of the fact that this newly-estab- 
lished branch of Tubes (Ltd.) has made an energetic start. and 
is in а postion to supply all sizes of tubes and fittings for 
immediate delivery. Although the company supplies a well- 
finished conduit of both light and heavy gauge for socket joints. 
and a ‘‘continuity ' nipple, the speciality of the Credenda 
Company is a solid-drawn weldless tube of the highest quality 
and finish for screwed work. The tube is made at the works 
of the parent company, ‘Tubes (Ltd.), but the screwing and 
enamelling is carried out at the Credenda Co.'s works, where the 
fittings аге also manufactured. Following the usual practice, the 
tubes are dipped in the enamel, which is kept at a suitable tem- 
perature, and after they have heen allowed to drain off, they ше 
stoved. The surface obtained is an excellent one; the finished 
tube appears as smooth and bright as a bicycle tube, and the 
enamel does not crack, even when the tube is sharply bent. ‘The 
screw gauge of the Engineering Standards Committee is em. 
ployed. АП sizes of tube from j in. to 2 in. outside diameter 
are manufactured and stocked. For the couplings, elbows, and 
bends, the same solid-drawn tube is used; other fittings are 
made of malleable castings. А useful and well-got-up catalogue 
has been prepared, in which almost every conceivable fitting is 
included, and full dimensions are given. The company has now 
also taken up the manufacture of watertight fittings to Admiralty 
specification. j 


Private Telephone Lines.--The Master of the Rolls, Lord Jus- 
tice Fletcher Moulton, and Lord Justice Buckley, sitting in the 
Appeal Court on Wednesday, had before them an appeal by 
the National Telephone Со. against a decision of Mr. Justice 
Swinfen Eady in the Chancery Division of the High Court. as 
to whether the company was bound to pay royalties in respect 
of private telephone lines. We reported the previous action in 
ELECTRICAL ENGINEERING, Vol. I. p. 567. The point in dispute 
was as to whether private lines came within the exemptions 
of Section 4 of the Telegraph Act of 1869, where the line was 
used other than in connection with the business premises and 
private residence of a subscriber. Mr. Justice Swinfen Eady 
held that they did not, and that royalties must be paid on such 
lines. Sir. Robert Finlay, K.C., Mr. Danckwerts, K.C., and 
Mr. H. H. Gaine were for the appellants, and the Attornev- 
General, the Solicitor-General, and Mr. Casserley appeared for 
the Crown. Sir Robert Finlay, for the company, contended that 
the provision stating ‘‘that no charge was to be made " showed 
that it was never contemplated that private wires should be 
confined to connecting different parts of the premises of the 
same occupies He admitted, however, that if in the case of 
theatrical agents the apparatus were used for the purpose of 
putting hotel people in communication direct with the theatre 
that would not be covered by the exception. The Attornev- 
General, in supporting the judgment of Mr. Justice Swinfen Eadv, 
contended that these private wires must be used strictly for 
the private business of the lessee. To bring the wire within 
the exception the dominant factor was that the line was to be 
lor the private use of the lessee. The moment the line was 
used for the private use of two or more persons they got outside 
the exception. Lord Justice Buckley said he understood the 
learned counsel's argument to be that if he telephoned to his 
servant to send him а pair of boots it came within the' excep- 
tion, but if he telephoned to his bootmaker to make him a pair 
of boots that did not come within the exception. The Attornev- 
General replied that that was his contention. The Master of 
the Rolls inquired of Sir Robert Finlay what he would sav 
if the Court held that the proper construction of the company’s 
licence was such as to include private wires when used only 
hv the subscriber between his works and residence, for instance. 
Sir Robert Fintay said the Crown had never taken this view 
before, and he would like to consider it. The case was then 
adjourned. 
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STEAM TURBINES 


PAPER was read on the subject of steam tur- 

fYibine engineering by Mr. S. L. Pearce, Chief Electrical 
Engineer to the Manchester Corporation, before the Manchester 
Association of Engineers, on March 7th. The preliminary part 
of the Paper dealt briefly with some of the elementary prin- 
ciples which form the basis of turbine design, and passed on 
to consider the work of early inventors and the development of 
the many types of the modern steam turbine. Descriptions of 
some of the leading examples of the different types were given, 
commencing with the De Laval and Riedler-Stumpf types as 
examples of the simple impulse turbine. The next type con- 
sidered was the compound impulse type. In turbines which may 
be said to be compounded for pressure, the pressure drops by 
as many stages as there are revolving wheels, successive ex- 
pansions of the steam taking place in the fixed diaphragms 
through which it passes from admission to exhaust. The two 
best known forins of this type, the Rateau and Zoelly turbines, 
were dealt with at some length, and an American design, the 
Hamilton-Holzwarth, was also referred to as falling within 
this class. In the type of impulse turbine compounded for 
velocity, the whole of the initial pressure of the steam is ex- 
panded and converted into kinetic energy in the first set ot 
fixed guide vanes or nozzles. The high velocity, however, in- 
stead of being taken up by one single wheel, is exhausted in 
stages by passing through several alternatively moving and 
fixed vanes. The number of stages will again depend on the 
admission and exhaust pressure, and the best pre-determined 
velocity of steam for each stage; but in the case of the turbine 
"compounded for velocity," the total number will be remark- 
ably small as compared with the previous type. The com- 
pounding of the Riedler-Stumpf turbine practically brings this 
turbine under this classification. 

In the Electra" turbine, а single impulse wheel is used 
es in the De Laval type, but relatively low speed is obtained by 
utilising successive impingements of the steam against the one 
wheel. The peripheral speed of the wheel is from 260 to 320 it. 
per sec. 

In the next type of turbine, which is compounded both for 
pressure and velocity, each stage consists of a set of expanding 
nozzles, and two, or more, rows of moving blades alternating 
with fixed blades. Between each stage is fixed a diaphragm 
with expanding nozzles. The total expansion of the steam 
therefore takes place in stages in the successive expanding 
nozzles, the kinetic energy developed at each expansion being 
absorbed as it passes through the successive moving and fixed 
blades of each stage. 

The best known example of this class is the Curtis turbine, 
both in its vertical form as made in America and by the 
British Thomson-Houston Co. in this country, and in its modi- 
fied horizontal form by the A. E. G. Co. in Germany. 

The action of the Curtis is as follows :-- Steam leaving the 
first set of expanding nozzles is directed against the first set 
of revolving blades, passing outwards through the row of fixed 
blades it impinges against the second row of revolving blades, 
finally emerging in the space at the end of the first stage. 
Entering the second set of expanding nozzles in the fixed 
diaphragm a further expansion of the steam takes place prior 
to the second stage cycle of operations, and so on to the 
end of the fourth or fifth stage. 

In the second general class, the re-action turbine, there are 
practically no examples of a really pure reaction turbine, as 
most turbines commonly known as reaction machines are, in 
reality, combined impulse and reaction turbines. The chief 
example is, of course, the Parsons’ turbine, in which stationary 
detecting or guide vanes direct the steam against the blades 
of the running wheel. In the stationary vanes the whole of 
the energy of the steam is not converted into kinetic energy, 
so that on emerging from the guide vanes the energy of the 
steam is only partially kinetic. That part which is kinetic is 
utilised in imparting energy to the moving vanes as in an 
ordinary impulse turbine. The portion of the steam emerging 
from the stationary vanes which is not kinetic expands in the 
moving vanes, and by this process of expansion further helps 
to drive them forward. There is therefore a combined effort 
—partly impulse, partly reactive. Mr. Pearce referred to the 
various modifications which this turbine has undergone from 
time to time, and some of the troubles which were experienced 
with the early patterns. The differences in the designs of 
various makers who hold licenses under the Parsons’ patents 

were indicated, including the retention of the double fow 
principle, discarded by Mr. Parsons in 1890 in the turbines 
of the Westinghouse Co. 

In a comparison of the various types described, of which 


i 


the De Laval, Zoelly, Curtis, and Parsons types may be 
taken as representative, it was pointed out that for electrical 
or any other work requiring large units, the former need not 
be considered. seriously. 

Taking. then, the latter three, it may be stated that as 
regards the first two an efficiency (made up of nozzles and vane 
elliciency) of 70 per cent. may be attained in practice, although 
65 per cent. is more likely to be the actual figure, with а 
possible efficiency of some 80 per cent. The chief losses are 
condeusation of steam, leakage from stace to stage, disc friction, 
eddy currents, and vane friction. The Curtis may have a 
slight advantage over the Zoelly in that whenever а leakage 
from stage to stage does take place, the losses are collected. at 
the end of the main stages, and the steam may be usefully 
expanded in the following stages. On the other hand, leakage 
troubles with the Curtis тау become as serious as they are 
with the Parsons type unless there is a steam-tight joint be- 
tween the stages. With the Parsons type a possible etliciency of 
85 per cent. may be reached, but in practice 65 per cent. is 
rarely exceeded, owing to the serious "leakage" factor. From 
the point of possible efficiency therefore the Parsons type 
stands well, but it is thought that in actual conditions there 
is not suflicient. difference to warrant a decided opinion on the 
respective types. 

As regards mechanical construction the balance of advantages 
may be said to be in favour of the impulse type. On the score 
of steam consumption the Parsons type has little to fear. 

The chief drawback attached to the Parsons type of turbine 
is a mechanical one--viz., the risk or alleged risk of blade 
stripping. Blade stripping may result from four causes :—In- 
rush of water at starting up; distortion of the shaft, due to 
variable superheat, and consequent unequal expansion; variable 
vacuum, due to inetticiently designed condensing plant, and 
whipping of the rotor shaft, due to the extreme length. With 
properly arranged steam-piping and adequate trapping arrange- 
ments, inrush of water may be entirely avoided. 

Apart from the economics of the question, it 1s not desirable 
to carry an excessive amount of superheat on the Parsons 
type of turbine. The author found on his visit to the Con- 
tinent that almost every accident that had happened was trace- 
able to the variableness of the superheat where excessive super- 
heat was used. A moderate superheat of sav not exceeding 
1259 F., should preferably be used with the Parsons type of 
turbine. 

Variable vacuum should not occur with properly designed 
condensing plants.: Unfortunately there have been some bad 
examples of this, resulting in variable vacua, and consequent 
excessive end thrusts on the shaft, causing fouling of the 
blades in an end-on direction. Whipping of the shaft is almost 
entirely unknown now, especially in the Willans type. for the 
reason that they have been able to shorten the rotor shaft. 

The author then made a brief comparison between turbines 
and piston engines. He pointed out that the losses in the 
piston engine due to initial condensation and valve leakage 
were absent in the turbine, and that turbines had a decided 
advantage owing to their ability to expand the steam almost 
entirely down to condenser pressure. The turbine scores over 
the reciprocating engines also in that the frictional losses are 
reduced to a minimum by the absence of the many bearings 

Regarding the losses incidental to turbines and not present 
in steam engines, the expansion of steam behind a piston is 
regular and smooth, while the expansion of the steam 
in a turbine used to give it kinetic energy with which to act 
on impulse blades is the reverse of a smooth and regular pro- 
cess. There is, therefore, a loss due to friction апа eddies. 
There is, further, the loss incurred in the nozzles and guide 
vanes. Friction and eddies will produce heat, but at the same 
time they lower the efliciency of the turbine. The greater part 
of this heat may be given up to the steam, but the loss re- 
sulting from the friction and eddies remains, and constitutes 
the chief losses in the steam turbine. 

The use of superheated steam improves both tvpes of prime 
movers. In the case of a piston engine as a means of reducing 
initial condensation, in the case of the turbine as а means of 
reducing the fluid friction. 

The following tables bring out the difference effected in such 
cases :— 


Turbines. 
Degrees of superheat, F. 13 50 70 100 150 200 260 
Per cent. reduction of 
steam consumption... 61 80 95 140 190 23:0 2455 


434 ELECTRICAL ENGINEERING 


Marcy 19, 1908. 


Piston Engines. 


Degrees of superheat, F.—30 40 50 100 


Per cent. reduction of steam 
consumption ... ... ... TB 


150 225 
865 120 205 130 331 


Other points, some of them of a minor character, others 
important, which show in favour of the turbine as against 
the piston engine may be summarised as follows :—Less оп 
consumption, less staft required, less wear and tear, less housing 
space, floor space, and height, less cost of foundations, and less 
vibration. 

The square feet of floor space per kw. for sets of 
5.000 kw. capacity and over, may be put down at 0°35 square 
feet for piston engines, and O'l square feet tor turbines. As 
a practical example, the author has been able to lay out the 
extension enygine-room at Stuart Street. for. four. times the 
capacity in turbine plant. that would have been available foi 
reciprocating plant; and by the utilisation of boiler umts 
capable of evaporating 40,000 lb. per hour, the boiler-house lay- 
out can be made to keep pace with the engine-room. 

Comparing the ethciency of the turbine with the piston 
engine from the thermo-dynamic point of view, it may be 
frankly stated that the latter will show to be the more eflicient. 
The thermo- dynamic etħciency of the non-condensing engine is 
generally taken to be some 10 to 15 per cent. higher than the 
condensing engine, on account of the practicability of the more 
complete expansion of the steam in the former case. 1ne 
difference is not present in the case of a non-condensing turbine. 
As a matter of fact, its etlicieney is practically independent of 
the pressure range- -at any rate in the Parsons type. From this 
it is inferred that, cons sidered as a heat engine only, the turbine 
is inferior to the extent of some 15 per cent. From this, un- 
biased writers on the subject have inferred that were it not 
for the fact that the efficiency of a piston engine falls off as the 
back pressure increases, a practical disadvantage which results 
from its inability to expand down to very low pressure for 
the reasons previously given, the turbine would not have made 
the strides it has done. This is quite apait from the equally 
important question of initial outlay, which to the engineer 
responsible for large electrical undertakings has so vital an 
influence on the costs at which energy can be produced. 

The author does not consider that any advantage can be 
shown for the steam turbine as against the piston engine for 
sizes of 500 kw. and under. On the other hand, given ample 
supplies of cooling water, for capacities above this figure, and 
especially for the larger units of 3,090 -5.000 kw., the turbine 
is pre-eminently the prime mover to be adopted for electrical 
work in our present state of engineering knowledge. 

In the concluding portion of the Paper some notes were 
given on marine turbines, and appendices were added containing 
tables of particulars of the principal turbine installations from 
5,000 kw. and upwards, and some historical notes on the de- 
velopment of the steam turbine. The following table on 
estimated comparative costs of running of turbine and recipro- 
cating plant of 1,800 kw. capacity was given :- 


Turbine. Reciprocating, 


Capacity . Ба OE. т. 1,800 kw, 1,800 kw, 
Cost per B.O.T. unit—-Oil ` TE "0018 оов 
б 2o Brushes... о. 0062 00005 
Repairs and maintenance per annum 
per set ... Vi. ent hesp deu олу £126 £162 


Institution of Electrical Engineers.— The followi ing is the result 
of the ballot for new members at the Institution on Thursday : 
Members: T. Boyden, €. Koettgen, Е. L. McKeever. ПОЕ 
Members: W. Ñ. Alston, E. J. Cox. J. Н. Crossley, G. К 
Field, Е. R. Marsh, S. W. Melsom, W. Н. Perrow, T. Н. 
Relton, C. К. Shaw, W. Winkworth. Associates: G. A. S. 
Atkinson, W. Frain, Captain A. Gardiner, R.E. 


Electricity in Horticulture. -According to the Western Elec- 
trieian (Chicago) a gardener named H. F. Hughart, of Min- 
reapolis has been making some interesting tests on the effects 
of electric light on the growth of lettuce. Recently Mr. Hughart 
planted a bed of lettuce plants 2 in. high. At one end of the 
bed he placed an are light, which was turned on each day at 
sunset, one-half the bed being shielded from the light by a 
curtain. A subsequent investigation was made, and it was 
found that in the dark bed the lettuce was 74 in. high, while 
that under the electric licht. was 83 in. The heads under the 
influence of the electric light weighed 40 per cent. more than 
those grown with only the sun's rays for light. It is re- 
ported that classes in botany at the Minnesota State University 
are interested in the experiment, and tests will be made with 
other plants. 


ELECTRIC SIGNS 


HE Kevan Signs Co. have some attractive electric advertis- 

ing signs on view in their showrooms in Charing Cross 
koad. The simplest of these consist of a concave metal reflector 
faced with a circular glass cover, on which is the advertise. 
ment. A single 16 c.p. lamp is sufficient even for а 24 in. 
diameter sign, and this may be provided with an automatic 
thermal “blinker,” if necessary. ‘The reflectors аге made oi 
thin hardened steel. sheet, with a highly polished surface. ot 
nickel. The glass . used for the cover has a granulated milky 
appearance, and has a rough surface inside, which has the 
effect. of diffusing the light to such a degree that an equal 
illumination. all over the sign is obtained. The high reflecting 
properties of the glass also cause the sign to show up well in 
the daytime. For instance, a letter or words cut out on à 
coloured metal sheet show up white in the daytime, but can 
be made to show up any colour at night by placing а coloured 
screen. behind the white glass. Rectangular signs constructed 
in a similar мау to the above, and containing from 3 to 12 
lamps, according to the size of ‘the sign, can alee be obtained. 
Опе form of a “rectangular sign for the interior of a window 
is left open üridenneath so that the lamps inside сап | assist in 
the general lighting of the window. ‘Vhe speciality of the 
Kevan Company is their "Movable" sicn, by which. some 
beautiful colour effects are obtained. The body of this sign 
is well provided. with. reflectors, and the concave cover is of 
plain ground. glass. The letter, word, or other advertisement, 
is cut out in metal, and suspended behind the glass cover. The 
single lamp in the interior is surrounded by a rotating cylinder, 
the wall of which consists of a mass of coloured. transparent 
pieces of gelatine or similar material. Other devices, such as 
pieces of perforated. metal, are also attached to the cylinder 
to obtain varied effects. The coloured light 15 partly pro- 
jected direct on to the ground glass cover, and partly. redected 
from the mirrors in the body of the sign. By a very careful 
arrangement of the coloured transparent material and the other 
devices, a wonderful cloud-like moving effect, and а beautitul 
blending of colours is obtained, which cannot. fail to attract 
attention. The cylinder is rotated either by means of а clock: 
work spring motor or an electric motor. Nome signs of this 
description have recently been supplied by the Kevan Company 
to the Great Western Railway. [n one of these the outline of 
a ship is silhouetted against a suitably coloured moving cloud- 
like background, and a very striking effect is obtained. Some of 
these larger signs are provided with 25 с.р. lamps, but only a 
single lump is necessary, owing to the diffusing property of 
the glass ured, and the careful arrangement of the re ectors. 


- 


X-Ray Dermatitis.—1t is stated that Mr. T. J. Oliver. who 
for fifteen vears has been in charge of the electrical department 
at the Leeds General Infirmary, has become а victim to X-Ray 
dermatitis, it having been found necessary to amputate one of 
his arms. 


Hire of a Generating Set.—On Friday last. in the King’s Bench 
Division, Mr. Justice Darling and a special jury had before 
them an action by Messrs. Williams & Sons against the Becken- 
ham Urban District Council to recover a sum of £759. the 
balance of an account delivered for goods sold and delivered. 
and the hire of generating sets from October, 1906. to Amil 
1907, at £125 a month. Defendants had an option to purchase. 
but did not exercise that right. Defendants counter-claimed for 
£417. on the ground of insutticient output of the machinery. А 
verdict was entered for the plaintiffs for £500 and costs. 


The British Association. — The Council of the British Associa: 
tion for the Advancement of Science has nominated Professor 
J. J. Thomson, F.R.S., Cavendish Professor of Experimental 
Physics in the University of Cambridge. to be president of 
the meeting of the Association which 15 to be held аб Winnipeg 
next year. The investigations carried on by Professor Thomsen 
in the Cavendish Laboratory, and by the distinguished men 
of science who first worked under him and received inspiration 
from his researches, laid the foundation for the new views 
held by chemists and physicists as to the electronic constitution 
of matter and the remarkable properties of radio-active sub- 
stances. [n 1894 Professor Thomson was awarded one of the 
royal medals of the Royal Society, and to this was added in 
1902 the Hughes medal, in recognition of his contributions to 
the advancement of electrical science, especially in connection 
with the phenomena of electric discharge through rarefied 
gases. Two years ago he was the recipient of the Nobel Prize 
for Physics. It is understood that provision will be made by 
the Canadian Government in the estimates for the coming 
financial year, for a grant of twenty-five thousand dollars 
(£5,000) by the Dominion Parliament towards the expenses 
of the Association's visit to Winnipeg. The City of Winnipeg 
itself proposes to make a grant of five thousand dollars (£1.000). 
The week of the meeting will probably be from August 25th to 
September 151, 1909. 
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EXTENSIONS OF GENERATING PLANT AT WOLVERHAMPTON 


New Turbo-Generators for Power Supply 


T is only natural that the general appreciation of the 

advantages of electrical works driving and other ap- 
plications of electrical power which have ‘been so marked 
a feature of industrial progress during recent years 
should show themselves in such an important manu- 
facturing town as Wolverhampton by a considerable 
increase in the power-load. That this has been so is 
evident from the extension of plant intended primarily 
for power supply, which were formally inaugurated on 
Monday evening at the Corporation Electric ity Works. 
The complete scheme. for dealing with the increased 
power demand involves the laying of a considerable 
length of special new power mains, as well as the 
provision of 2,000 kw. extra plant capacity in the 
station. The question of power supply has been dealt 
with quite separately from the existing lighting and 
tramway system, and although the whe le of the older 
plant is continuous current, ‘alternating: current distri- 
bution at 6,000 volts was decided upon for the new 
power scheme, and three-phase machines were for the 
first time introduced into the station. 

Before describing the new plant in detail it is interest- 
ing to consider a few figures showing the growth of the 
power-load during the last five years. The following 
table gives det ails of the motors connected, and shows 
also how the load-factor has varied and the generating 
costs have steadily come down :— 

Generating costs (not 


B.H.P. of including distribution 
Year ended motors Load factor and management, &c. ) 
March 31st. connected. рег cent. in pence per unit. 
1904 500 17:3 'S11 
1905 660 20:5 :561 
1906 873 22:0 506 
1907 1,539 21:3 477 
Dec. 31, 1907 1,960 20:5 471 


The last line only gives the state of affairs at the 
end of 1907, so that by the time the three remaining 
months of the financial year are complete, the change 
will be even more marked. The power-load even now 
has overtaken the traction-load, as is shown by the 
fact that for the nine months in question the units sold 
for power numbered 1,298,040 as against 1,160,152 for 
traction, 

An entirely new system of three-phase power mains 18 
being laid. In the case of one of the largest prospective 
consumers, Messrs. Bayliss, Jones & Bavliss. a special 
pair of 6,000-volt three-phase feeders has already been 
laid. and a converter staticn of n eapacity of about 
1.000 kw. will be established at their works. A new 
power ring main will serve the wor ks of Messrs. Themas 
Parker. Ltd., and several other large power consumers. 
А sub-station containing rotary eonverters will be put 
down on Messrs. Parker's premises, which, in addition, 
to serving the works, will also supply a portion of the 
ordinary network in that district. Amongst other new 
6.000-volt power mains will be one to the Chillington 
Tool Co.'s works.. 

It would be of interest, if space permitted, to trace 
the alteraticns in the system of supply which have 

taken place from time to time since the opening of the 
station in 1895 by the late Lord Kelvin. The method 
of distribution originally employed was what was at one 
time known as the ‘‘ Oxford ’’ system, with continucus- 
current generation at 2,000 volts and running machinery 
and batteries in the transforming sub-stations. This. 
however, gave place later to an ordinary three-wire 
system. with 440 to 460 volts between the outers, and 
at the present time only one of the original 140 kw. 
2.000-volt machines is to be found in the station, and 
this is now used for are lighting. 


As will be seen from the plan in Fig. 1, the new 


generating plant, which consists of two W illans-E.C.C. 


1,000 kw. turbo-alternators, with condensing plant and 
bcilers, is housed in a prolongation of the east end of 
the boiler- and the engine-rooms, about 58 ft. in length. 
The actual extensions carried out only form part of the 
total projected scheme, the scope of which can be seen 
from the site plan im Fig. 2, where the positicns of the 
six further turbo-generators and fourteen further boilers 
projected are shown dotted. The details of these future 
developments аге, of course, more or less vague at 
present, but as far as has been decided, the units are 
to be of 2.000 kw. capacity each. In looking at this 
plan. one cannot help being struek by the fact that the 
area shown oecupied by the turbine plant of a capacity 
of 14,000 kw. complete with boilers is little, if апу, 
more than that of the original engine- and boiler -house 
containing plant of 3,230 kw. capacity driven by recipro- 
‘ating engines. The new plant comprises, in addition 
to these turbo-generators, boilers, &c., and Н.Т. switeh- 
board, & pair of converter sets placed at the other end 
of the old engine-room, which, as further explained 
hereafter, form the electrical connecting link between 
the new and the old plant. 

A section of through the new part of the engine- and 
boiler-roonis, showing the relative positicns of the new 
boilers, generating sets, condensing plant, exciting sets. 
and switchboard, is given in Fig. 3. and the appearance 
of the turbo-alternators themselves is shown in Fig 4. 
Each set has a full rated output of 1,000 kw. at 6,600 
volts 50 cycles, with a power-faetor of 0°85 when run- 
ning at a speed of 1.500 r.p.m., and is also guaranteed 
to withstand an overload of 50 per cent. for two hours 
without bye-passing steam to the low-pressure section 
of the turbine. The guarantees of steam consumption. 
all of which, with the exception of some of the figures 
for overloads, have been realised in tests, were as 
follows— 


Steam consumption in lb. per kw. 
hour (saturated steam). 


Temperature of — 
condensing water. Half-load. Full load. 50 */ overload. 
71' F. 19:6 17:13 18:05 
74° Е. 19:8 17:3 18:2 
uS Е. 20°0 17°55 18-4 
э F. 20:6 18:07 18:8 


The efficiencies guaranteed for the alternators are 
given. below :— 


Power factor. Full load. 50 ° overload. 
1:00 B94 % 945 
0:85 995° Өз 


We understand from the manufacturers, however, 
that somewhat higher etlictencies have been shown on 
actual test, when the following figures were obtained on 
non-inductive load :— 


Half.load. Three-quarter load. Full lead. 5С ^" overload. 
89:5 "5 9277 94 905 7. 


The turbines are of the standard Willans- Parsons type, 
the construction of which was described at some length 
in BLECTRICAL ENGINEERING, Vol. 1., p. 959, and are 
of similar design to the machines illustrated in the 
article in question, except fer their sinaller size and the 
fact that it has not been thought necessary to fit the 
electric gear to the governor for altering the speed from 
the switchboard. The governors are guaranteed to keep 
the speed constant within 12 per cent. up to 50 per 
eent. overload. 

The alternators, which were made by the Electric 
Construction Company, are of interest as representing 
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a design which has not been seen before, as they are the 
first turbo-alternators to be delivered by this firm. The 
main point of difference from sonie other designs is the 
construction of the rotor, in which solidity of construc- 
tion, simplieity, and smoothness of surface to avoid 
unnecessary windage resistance appear to have been 
the principal objeets kept in view. 
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Fic. 2.—SkErcH. PLAN SHOWING Proposep Furure EXTENSIONS 
or Etecrriciry WORKS. 


The rotor is of the cylindrica! smooth-core type, with 
distributed windings in open slots, and the actual core 
consists of a solid block of steel weighing about 4 tons. 
A special feature of the design is that the ordinary Con- 
tinental practice of radial slots is not adopted, the slots 
being sunk in the direction shown in the sectional draw- 
ing given in Fig. 5. One of the advantages of this 
method is that the former wound coil сап be placed 
directly in the parallel slots without disturbing the form 
of the coil. The winding in each slot is sub-divided 
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of the stator. This is provided with air suction and 
delivery openings, and cold air is drawn in at the base 


and ends of the machine and discharged from chimney-. 


shaped openings at the top. This scheme of ventilation 
is very favourable to noiseless running. 

The stator winding dces not differ materially from 
other designs of turbo-alternator, but it should be said 
that the arrangement of the end connections is particu- 
larly neat, and at the same time great care has been 
taken to secure them rigidly in place, a question to 
which too little attention was paid in the early days of 
high-speed machinery. Each coil is held in position by 
two strong brass brackets, as shown in Fig. 5. Speaking 
generally, the machines strike us as compact for their 
output, and the attention that has been paid to their 
balancing is shown by their remarkably quiet running 
and freedom from vibration. It is evident that although 
they may be the first machines of their make to be run 
in a generating station, thev are in no way to be classed 
as experimental. 

The condensing plant was also supplied by Messrs. 
Willans & Robinson, and, as shown in Figs. 3 and 4, 
each set has its own condenser immediately beneath it. 
In contradistinetion to the method sometimes adopted 
of coupling up the condenser rigidly to the exhaust 
flange of the turbine, and mounting the condenser body 
on springs to take up expansion and contraction, the 
condenser is mounted rigidly on its foundations, and an 
extensible ‘‘ concertina °’ joint is placed between the 
turbine and condenser. This joint can just be distin- 
guished in Fig. 4. The air pumps are of the three-throw 
Edwards type, gear-driven by continuous-current motors 
of the enclosed ventilated type, running off the 460-volt 
'bus-bars. These motors were supplied by Messrs. 
Thomas Parker, Ltd 


Fic. 3.—SECrION THROUGH ENGINE AND BOoILER-ROOM EXTENS®ON. 


into two or three secticns, according to the depth of 
the slot, and each section is kept in position by 
phosphor-bronze wedges. The end connections of the 
field coils are secured by strong steel plates and phos- 
phor-bronze keys, as shown in the drawing, and each 
element is thus supported individually. The field wind- 
ing consists of flat strip wound on edge and compressed 
after having been placed in position. 

This arrangement is not only particularly strong 
mechanically, but is capable of being very accurately 
balanced, and when once balanced there is little possi- 
bilitv of the distribution of weight altering. 

The machine is protected by the strong cast-iron frame 


The position of the cireulating pumps is shown in 
Fig. 3. They are of the Rees Roturbo type, of a capacity 
of 200,000 gallons per hour, supplied by Messrs. Thomas 
Parker, Ltd., and driven directly by their continuous- 
current motors. This form of pump, which is also in 
use in some of the other condensing plant in the station, 
is of rather different design from the ordinary pattern 
of centrifugal pump, and is calculated to obtain 
good efficiency over a much large range of volume and 
head when driven at a constant speed. It is claimed | 
to be a true '' turbine ’’ pump, in that the rotor has a 
strong turbine effect due to the water passing through 
it. This effect is obtained by making the rotor of large 
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capacity for storing water, which is maintained by rota- two in number, and are of Messrs. Babcock & Wilcox’s 
tion at a practically constant internal pressure indepen- standard water-tube type, with internal superheaters 
dent of the external head. By an application of the and without thermal storage vessels, and they are fitted 
'* Venturi ” law this pressure is transformed and utilised with the last pattern of this firm’s chain-grate stoker. 
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Fic. 4.—WiLraNS-E.C.C. 1,000-kw. Turspo-ALTERNATORS AND MOTOR-DRIVEN ExcrrERS. 


with but little loss, and instead of throwing away the The evaporative capacity of each boiler is 20,000 lb. 
surplus speed energy of the water discharged, when the of water per hour, and they are constructed to work at 
head of delivery is reduced, this energy is extracted from a pressure of 160 lb. per sq. in., but have hitherto been 
the water before it leaves the pump casing. Condensing worked at a pressure of 135 lb. per sq. in., which is 
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Fic. 5.—8кст1їохА„ ErkvarioNs ОЕ E.C.C. 1,000-kw. TURBO-ALTERNATOR, SHOWING GENERAL CONSTRUCTION AND 
ARRANGEMENT OF WINDINGS. 


water is obtained from the adjoining canal, so that the pressure of the older boilers to which their steam 
cooling towers or ponds are not required. range is interconnected in the manner shown in Fig. 1. 
\ view of the new boilers is given in Fig. 6, and It has thus been possible for these boilers, which have 
] 4 ~ -. ер - rf " 4") > m 7 Ы ч ] 
details of their arrangement are seen in | 10. 3. They are been erected for some months, to supply steam to the 
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А ena older plant to assist in this last winter's load. The and the steel-work which has been put in was designed 
thet ys arrangement of the economisers, which were supplied to carry their weight. An entirely new chimney shaft 
Um x has been constructed for these boilers. This is con- 


structed of steel plate, and is entirely self-supporting 
Without stays. The diameter at the base, where it is 
surrounded by a circular feed-water tank, is 15 ft., and 
the diameter at the top 8 ft. The height above the fire- 
grate level is 175 ft., and natural draught only is used. 
The contractor for the chimney and tank was Mr. J. 
Thomson, of Dudley. No new coal-conveying plant 
has been required. The boiler feed-pumps are elec- 
tri rally driven, and are of a special type developed by 
Messrs. J. Thomas Parker, Ltd. 

The excitation of the alternators is supplied from a 
pair of moter generators, either of which is of sufficient 
capacity to supply both sets. These consist of standard 
four-pole motors running off the 460-volt continuous- 
current bars, driving similar generators each cf an 
output of 875 amperes at 80 volts. As shown in Figs. 
1, 3, and 4, they are placed along the wall opposite the 
turbo-generators. 

Although primarily intended for power supply through 
the special three-phase feeders referred to already, ar- 
rangements have been made whereby the new plant 
can be employed to some extent for the ordinary light- 
ing or traction load of the station by means of convert- 
ing plant. These converting sets are shown in Fig. 7. 
The machine to the left is a 500 kw. ‘Sf motor con- 
verter оғ the La Cour type, supplied by Messrs. Bruce 
Peebles & Co., and the other machine is a synchronous 
motor-generator of the same capacity made by the 
Blectrie Constructien Co. Both these machines run 
direct on the 6,600-volt three-phase circuit, and convert 
to 460 to 500 volts on the continuous-current side. This 
latter set runs at 600 r.p.m., and has an overload 
capacity of 25 per cent. for four hours, and 50 per cent. 
for спе hcur. Both sets have their starting gear ar- 
ranged close to them, as shown in Fig. 7. The E.C.C. 
set is started up from the continuous-current side by 
means of a totally enclosed oil type starting switch. 
hv Messrs. E. Green & Son, in the flues behind the The starting switch has a slow motion arrangement of 
boiler is seen in Figs. 1 and 3. Although the present the ratchet type, by means of which each section of the 
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Fic. 7.—500-kw. MotTor-cONVERIER AND SYNCHRONOUS Motor GENERATOR SETS. 


position of the coal-bunkers is opposite the boilers, resistance is cut out by one stroke of the hand lever. 
provision has been made in the design of the boiler- The switch is fitted with a no-voltage release, which 
house extensions for the addition of overhead bunkers will release the switeh from any position during the 


at the time when the second row of boilers is added, starting-up operation or from the full-on position. In- 
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dicating lamps are provided on the starter, so that it 
can be seen from a distance whether the starting 
switch is on or off. Arrangements are made where by 
the excitation of the synchrone us set can be varied 
within considerable limits in order to be ibis to control 
to some extent the power factor of the system. This 
set is, of course, always started up from the continuous- 
current side. It will be noticed that both sets are 
arranged with the frames as clcse together as possible 
wW ithout any intermediate bearing. 

The new high-tension switchboard which forms a 
part of the extensions, was also supplied by the Elec- 
trie Construction Co. It is placed in a low gallery with 
a glass floor by the side of the continucus-current board. 
All high-tension apparatus is contained in cells separated 
by a passage-way behind the board itself. - The actual 
board consists of eight slate panels, comprising two 
generatcr panels, a panel devoted to each of the con- 
verter sets, three poste r feeder panels, and a panel upon 
which are mounted the synchronising instruments, and 
also some of the switehes and instruments belonging 
to the exciter circuits. All the instruments were sup- 
plied by Messrs. Everett, Edgeumbe & Co. The ar- 
rangement of the switchgear contains several points of 
interest, and we propcse to give a fuller description of 
some of the details in our next issue. Although not 
at present installed, a Tirril regulator is shortly to be 
adopted fcr regulating the voltage, and we understand 
that a similar method of regulation is about to be 
applied to the continuous-current circuits for keeping 
the voltage at feeding-points constant. 

In relation to rapid inerease of the power lcad at 
Wolverhampton, the following particulars of the prices 
charged for lighting and power are of interest : — 
churches, chapels, and charit- 
able institutions, 4d. per unit; hotels and public houses, 254. 
per unit; theatres and music halls, 5d. per unit; shops, &c., 
5d. per unit for first hour's use per day of maximum demand, 
and 2d. per unit for all consumed in excess thereof; special 
rate for lighting to power consumers, up to 10 per cent. of 
total power consumption for lighting at power rates. 

Power.—Consumers of energy for power purposes using motors 
for 50 hours per week and upwards, ld. per unit; consumers 
of energy for power purposes using motors lecs than 50 hours 
per week, maximum demand system. 2d. per unit for first 


two hours per day, 3d. after; large consumers—4300,CO0 units 
per year, £d. per unit; larger consumption, gd. to gd. per unit. 


Lighting.—Private residences, 


Before ae we wish to express our thanks 

Mr. C. E. Shawfield, Electrical Engineer to the 
Corporation, ais gave us facilities for inspecting the 
new plant, and “kindly put at our disposal the 
drawings and photographs from which some of the ac- 
companying illustrations were prepared, and also to 
Mr. Н. A. Howie, his chief assistant. We are also in- 
debted to the Electric Construction Co. for supplying 
us with drawings and technical details relating to the 
alternators and switchboard, and to Messrs. Thomas 
Parker, Ltd., for information relating to their portion 
of the contracts. 

The following is a list of the principal contractors and 
sub-contractors for the different parts of the work, 
together with the amounts of their respective con- 
tracts :— 


Steam turbo-alternators and condensing plant, Messrs. Willans 
& Robinson, Rugby, £12,514; Sub-contractors, alternators, The 
Electric Construction Co., Wolverhampton; Sub-contractors, 
circulating pumps, Messrs. T. Parker, Wolverhampton ; switch- 
board, The Electric Construction Co., Ltd., £987; cables, Cal- 
lenders Cable and Construction Co., Ltd., London, £4,000 ; 
boilers, economisers, and feed pumps, Messrs. Babcock & Wil- 
cox, London; £5,197; sub-contractors, economiser, Messrs. E. 
Green & Sons, Wakefield ; sub-contractors, feed pumps, Messrs. 
T. Parker, Ltd., Wolverhampton: buildings and foundations, 
Messrs. H. Gough & Sons, £4,550; steel chimney and feed- 
water tank, Mr. John Thompson, Dudley, £855; valves, Messrs. 
J. Hopkinson, Huddersfield, £220; steam pipes, Messrs. Foster 
Bros; Wednesbury, £200; feed-water pipes, Messrs. John 
Spencer, Ltd., £70; floor plates, Messrs. T. Bridges & Sons, 
Wolverhampton, £157; exciters, Messrs. T. Parker, Ltd.. 
Wolverhampton, £416; motor converter, Messrs. Bruce Peebles, 
Edinburgh, £1,405; motor generator, The Electric Construction 


Co., £1,484; switchboard platform, The St. Pancras Ironwork 
Co., London, £150; voltage regulators, The British Thomson- 
Houston Co., Rugby, £420. 


The inauguration of the plant took place cn Monday 
evening, when a large number of persons were present 
at the “Electricity Works at the invitation of the Cor- 


poration. The proceedings commenced with a recep- 
tion by Mr. Gough Allen, chairman of the Electricity 
Committee, and after a few speeches handsome 


souvenir keys were presented by Mr. Shawfield to the 
Mayor, Mr. Е. Evans, and to Mr. Allen, by means of 
which the formal ceremony of putting the new plant 
to work was accomplished by unfastening the large 
padlocks which had been affixed to the steam valves, 
&s. The company then reassembled in the offices, where 
supper was provided, and a numiber of toasts were 
honoured. Councillor Gough Allen presided, and spoke 
of the great extensions in the use of electrical driving 
and their effect on mitigating the smoke nuisance. Mr. 
Shawfield referred at some length to the boom in pcwer 
supply which had led to his recommending these ex- 
tensions, and emphasised the importance of supplying 
power at a low price. Mr. Shawfield finally proposed 
the contractors, and Mr. E. J. Fox (Messrs. Willans & 
Robinson) responded. 


AN AUTOMATIC TRANSFORMER SWITCH 


N connection with the extending use of the types of small 

transformers described in ErEciRICAL ENGINEERING, March 
6th, p. 551, the following particulars of an automatic switch, 
which has been patented by Mr. P. Good, will be of interest. 
The switch is manufactured by Messrs. Knapton, Bagnall & 
Co., of Charlton, and its appearance, with the cover removed, 
can be seen in the accompanying illustration. 

The shunt coil shown on the left-hand side is connected across 
from the supply mains to the low-pressure mains, through the 


e е 


AUTOMATIC SWITCH FOR CUTTING-oUT SMALL TRANSFORMERS TO 
AvoriD No-Loap Lossks. 


switch shown on the left-hand side. 
switched on anywhere in tne house, it allows current to pass 
through this coil, which, attracting its core switches on the 
transformer, and at the same time cuts itself out of circuit. 
During the time current is passing in the house mains the 
needle on the main coil is deflected; as soon as the last light 
is switched off this needle comes into contact with the screw 
which connects the second shunt coil acress the mains, this in 
its turn attracting its core switches off the transformer, and 
cuts itself out of circuit. 

We understand that in addition to the separate form of switch 
with a sheet-iron cover, the switches are sometimes arranged in 
the same cast-iron cases as the transformers. 


As soon аз a lamp 1% 


Presentation of a Portrait of Ampére to the Institution of 
Electrical Engineers.— ^t the meeüing of the Institution of 
Electrical Engineers on Thursday last, the President announced 
that the Société Internationale des Electriciens had notified the 
Institution through their President that they are presenting the 
Institution with a portrait of Ampére, in commemoration of 
the visit of the French Society to this country in 1905. 
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“ AMERICA REVISITED " 


Lecture by Sir William H. Preece 


^IR WILLIAM H. PREECE, K.C.B., F.R.S., delivered a 

lecture on "America Revisited, 1907,” at the Institution of 
Electrical Engineers last Thursday. Не has visited the United 
States four times—in 1877, 1884, 1893, and 1907. His first visit 
was made in company with the late Sir Henry Fischer to in- 
vestigate the telegraphic system on behalf of the British Post 
Ote. He reported on the success of the telegraph sounder 
in the States, and the result was the great development of its 
use in this country. On his return from this visit, Sir William 
Preece also brought back with him the first Bell telephone to 
make its appearance in Europe. During his last visit in 1907, 
Sir William was the guest of Mr. Andrew Carnegie on the 
ocasion of his dedication of the Carnegie Institute to the city 
of Pittsburg. 

The lecturer stated that one of his first impressions when he 
reached the country was the extended use of the telephone in 
the hotel at which he was staying, where arrangements, existed 
enabling any visitor to use the telephone in his bedroom to com- 
municate on the trunk lines; there were 813 telephones in the 
hotel. Another application of electric power was the driving 
of the vacuum cleaning apparatus, which is laid on by means 


of permanent pipes to every room in the building, so that by . 


means of a flexible hose this process can be used for cleaning 
the room. He remarked on the large number of isolated gener- 

ating plants in New York, exhausting steam into the atmo- 
sphere from the tops of the lofty buildings, in spite of the 

fact that the whole of the public electricity supply in New 

York is in the hands of one enterprising company, who do the 

work as well as it can be done. The lecturer then referred to 

the large building presented by Mr. Carnegie as a home tor 
the engineering societies, the Engineering Club, and the McGraw 
building. The first of these accommodates the Institutes of 

Electrical Engineers, Mechanical Engineers, and Mining Engi- 

neers, and welcomes other engineering institutions as its tenants. 

It is a thirteen-storey building, and a Ноог is allotted to each 

institution. In addition, there is a large auditorium seatin« 

1,000 people. and two smaller meeting rooms. Sir William spoke 
enthusiastically of the comfort and convenience of the thirteen- 
storey Encineers’ Club, and the eleven-storey McGraw building, 
in which the Electrical World, Street Railway Journal, Engi- 
neering Record, and Chemical and Metallurgical Industries are 
published. 

A large number of lantern slides were shown illustrating these 
buildings and other points of interest, and also a few of the 
technical schools of the Carnegie Institute in Pittsburg. The 
lecturer said there was a remarkable difference between the 
United Kingdom and the United States in their attitude to 
education. Here we expect the Government to do everything, 
whilst there they expect the millionaire to do it. In the United 
States there is no supreme Board of Education or Minister of 
Education. Every State had its own system, and the work 
of university training and technical education was the result 
of private munificence. Pittsburg, for instance, had already 
received $4,000,000 from Mr. Andrew Carnegie, who had placed 
the management of the institution in a splendid board of 
trustees, who were all Pittsburgers. The Institute covers four 
acres, and another 32 acres given by the city have been allotted 
for the technical schools. The present buildings have only been 
adapted for first-year students, but as the course will be four 
vears, additional buildings are being erected, and there will 
be accommodation for 1,500 students. The present buildings 
provide for about 4,000. In connection with the opening 
ceremony, Sir William delivered an address on ‘‘The Connec- 
tion between Science and Engineering,” and he received the 
degree of LL.D. from the Western University of Pennsylvania. 
The lecturer added that he would be dealing with the question 
of technical education in America, in a Paper shortly to be 
read before the Society of Arts. 

The output of Pittsburg in electrical and allied manufactures 
in 1906 aggregated $131,100.000, divided as follows :—Electrical 
and Auxiliary Manufactures, $45.000.000: Air Brakes, 
$10,000.000; Underground Cable and Wire, $71.000,000: Rail- 
way Switches and Signals, $5.100.000. The greater portion of 
this was turned out by the Westinghouse Company. 

The following statistics relating to telegraphy show the pro 
gress made at the time of each of Sir William Preece’s visits :— 


1871. 1884. 1893. 1907. 
Mileage of. 
wire ... 300. 000 433,726 769, 201 1,321,199 
Offices open 11.660 13.600 21.078 24.760 
Messages.. 28,500,000 40,000,000 66.591.856 148.04.000 
Capital ... $60,500,000 $80,000,000 $123,000,000 3140,000.000 


Income ,.. — $24,978,440 832,856,406 


The resuli of his 1877 visit has already been mentioned. In 1884, 
he said, the only novelty was the Delany's Multiplex, which 
was subsequently introduced into the British Postal system. In 
1893, the chief improvement noticeable was the large introduction 
of underground lines, in which, however, Great Britain had been 
considerably in advance, for in this country underground wires 
were started in 1837. America, on the other hand, had to be 
forced by fierce legislature enactments to place their wires under- 
ground. An advantage which the United States had over this 
country was that they had what might be called a better message 
load factor in the telegraphic service owing to the difference 
in time of three hours between New York and San Francisco, 
so that the period of maximum traffic during the day is ex- 
tended. In 1907, the Wheatstone automatic working had been 
greatly improved by Mr. Barclay, the Assistant General Manager 
of the Western Union Telegraph Co. А typewriting machine 
was employed for punching the tape, but the receiving instru- 
ment recorded in bold Roman type at the rate of 100 words per 
minute. Whilst Sir William was in New York, one circuit in 
Poston cleared off 1,097 messages in nine hours. The system has 
heen adopted by the Western Union Co., jn preference to the 
Buckingham or Murray systems, and the following circuits 
were at work from New York: Chicago, six; Boston, two; 
Philadelphia, two; Buffalo, one; St. Louis, one; Pittsburg and 
Atlanta were about to be added. As the operator need not 
know the Morse code, a typist can work the machine, and this 
added very materially to defeat the recent strike of the Western 
Union operators last year, as a number of female operators 
were available to carry on the work after a very short training. 
The system, he added, is very accurate; on a Chicago circuit 


` : 800 messages were sent with only two repetitions. 


Recently the telegraph companies revised their tariffs, and this 
resulted in an average increase of 2 per cent. in rates. There 
was no outcry against this as there would have been in 
England if the Post Office had ventured to raise the rate—in 
snite of the fact, said Sir William, that in Great Britain the 
Press, with its ruinous rate of 2d. per 100 words cost at one 
time £600,000 per annum, and the railway companies have a 
free service over the whole Post Otlice system. "The income for 
the vear ended March 31st, 1907, on the Post Office telegraph 
system in this country was £4.369.227. 

Torning to telephony, the lecturer gave the following statistics 
of the growth of the Bell svstem in the United States :— 


1884. 1893, 1907. 
Miles of wire ... .. 115.255 440,793 1,468,905 
Telephones .. ... ... 162,787 552,720 3,553,418 
Subseribers aa naea 123,625 232,140 2,741,367 
Exchanges... ... ... 1.325 1,351 4,889 


He also made comparisons as follows between the telephones 
in use in New York, Chicago, and Philadelphia, and some of 
the principal European cities :— 

Telephones per 
Population. Telephones. 100 population. 


London m 6,580,616 130,101 1°98 
New York 3,437,202 279,047 8:12 
Paris... ... 2,660,559 62,370 2:34 
Berlin .. .. 1,888,848 83,824 4:43 
Chicago” 1,698,575 126,436 7°44 
Vienna ... 1,674,957 27,541 1:64 


Philadelphia.. 1,293,697 95,914 7:41 

It appears that in America the maximum size of the multiple 
sections 1s 10,000 jacks, and that the same process is about to 
be followed as here— namely, to erect larger exchanges in which 
the ordinary subscribers’ multiples are dispensed with, so that 
all calls are treated as junction calls. This system, introduced 
hy Mr. J. J. Carty in New York under the name of the Partial 
Multiple Board, was introduced in London by Sir John Gavey, 
and is in use at the London Central Telephone Exchange, The 
lecturer said it was gratifying to find that the automatic visual 
signal has become universal, and he himself claimed that he 
was the original user of it in the Newcastle Exchange of the 
Post Осе in 1880. He admitted, however, that its use on the 
central battery system with glow lamps was different to his 
original system of needles, but contended that the principle 
was the same in both cases. Incidentally, Sir William referred 
to the large increase in power fequired for telephone switch- 
boards, stating that a 10,000 multiple board on the C.B. system 
required 500 amperes on the average, and 2,000 amperes on 
emergencies. He did not have an opportunity to inspect the 


automatic switchboards, but does not believe in them except. 
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for small private branch or local exchanges, as they make’ the 
fallacious assumption that the lines are always in working order, 
and the called subscriber always at his post; actually, he said, 
they cost more to work than manual boards, as they require 
highly-paid technical attention. Sir William spoke much in 
favour of the toll rate of charging in place of the flat rate. 
In America it appears that the number of conversations per 
day per circuit is six. „Не referred to the large increase in 
the number of lines per route. Lead-covered paper cables are 
made carrying 600 circuits. Even pote lines carry 60) pairs of 
lines instead of 40, by the emplcyment of aérial cables. Leaded 
lines on the Pupin method much increased the capacity of 
underground work, and there is a good working system of 
circuits from New York to Philadelphia, which are nearly 100 
miles apart. A convenient use of portable telephones in res- 
taurants was mentioned by Sir William Preece, the arrangements 
being that the guest can have a telephone at his table connected 
from a wall socket just the same as a portable lamp. In this 
way, he said, ‘‘ You can eat, drink, and converse at the same 
time with your wife at home or your partner at the oftice.”’ 

The next section of the lecture referred to the ‘‘telhar- 
monium," invented by Dr. Thaddeus Cahill. The keyboard is 
like that of a piano or organ, but each key is a simple switch 
which completes an electrical circuit, and operates a relay. The 
action of the relay is to lift a balanced strip of wood along 
which are fixed contact pieces, closing the circuit of one or 
more of the 144 inductor alternators which form part of the 
machine. Each of the alternators consists of rotating toothed 
wheels driven by a 185-h.p. continuous-current motor. The 
waves of current corresponding to the various notes and super- 
posed harmonics, which can be modulated over a large range by 
means of stops so as to reproduce more or less accurately, the 
music from various instruments, are transmitted by underground 
cables to large Bell receivers. 


The lecturer then gave tables referring to the position of . 


electric lighting in greater New York in 1907, which he com- 
pared with statistics for London. The city of New York is 
made up of five boroughs :— 


Population Area in 
in 1900. square miles. 
Manhattan 1,850,093 29 
Bronx 200, 507 39 
Brooklyn .. 1 266,582 66 
Queen’s 153,000 124 
Richmond 67,021 37 
The New York Edison Co.—Total Installation, April, 1907. 
Man. 

; hattan.* Bronx.* Yonkers. Brush.* Total. 
Customers... 54,185 2,8Е2 1.911 88 57,936 
Meters у» dats 68,035 3,254 1,461 — 72,750 
Glow lamps ... 2,535,026 121,195 35,786 2,242 2,744,491 
Arc lamps ... 33,602 1,898 456 314 36,270 
Heating appli. 

ances sw 1189 kw, 51 kw 5 kw. as 795 kw. 
Storage batteries. 4,296  ,, 15 Li — 4,912 .,, 
H.p.motors ... 144,750 2, 459 550 10 147,762 
16 c.p. equivalent 4,931,529 168,549 50,072 5,091  5,155.241 


* City of New York. 


London Electricity Supply. 


Borough 

Councils. Companies. Total 
Plant installed 54,197 kw. 141,055 kw. 195,252 kw. 
Maximum load 24,911 ., 88,338 ,. 193,949 ,, 


5.953. 082 
127,063,504 


2,328,253 
51,179,778 


8,282,235 


8 c. p. lamps connected 
178,243,282 


Units sold 


The Edison Со. -supplies on a three-wire continuous-current 
system at 2x120 volts. It has four generating stations :— 
Duane Street; East 12th Street; West 26th Street; and 140th 
Street, Bronx; in addition to the large modern station at Water- 
side, in which current is generated at 6,600 volts three-phase, 
and transformed to 2x120 volts continuous current at 15 sub- 
stations. This Waterside station has now been duplicated, and 
the two stations combined will have a capacity of 150,000 kw. 
8,000 kw. is the size of unit adopted for the latest turbo- 
generators. While Sir William was in New York, a 5,000-kw. 
and 4,000-kw. reciprocating set failed at the same time in two 
stations working in parallel, but the only result was a perceptible 
diminution of pressure for some minutes in the upper part of 
the town. 

The diagram below 
day. There is, the lecturer 
supplviag two-phase current, 


shows the loads on а summer and winter 
added, another allied company 
60 cycles, and 7,500 volts, which 


Ki'owattsa. 


is stepped down „іп motor- ‘generator sub-stations. It has occa- 
sionally helped the Edison Co.’s Waterside station over sudden 
high peaks. An instance of this is shown in the maximum curve, 
December 14th, 1906, in which the Waterside station supplied 
up to 86,400 kw., the four low-tension steam stations took the 
peak up to 102,400 kw., 7,500-volt supply from the United 
Electric Light & Power Co., supplied power necessary to in- 
crease the output to 112,000 kw., and the batteries made the 
top of the peak. Curtis turbines are largely used, and Sir 
William quoted some tests of a 8,000-kw. machine in Fisk 
Street station, Chicago, which gave 14,132 kw., with a steam 
consumption of 13°13 lb. per kw. hour, the steam pressure being 
194 lb. per square inch, superheat 150° F., and the vacuum 
29:51 in. This was on a 24-hours' test, made by Messrs. Sargent 
& Lundy, consulting engineers, of Chicago. The tariff charged 
by the American companies includes free replacement of lamps. 
Heference was also made to the electrical testing laboratory 
under the direction of Dr. Clayton Sharp, in which, in the year 
ending April 30th, 1905, thirteen million lamps were tested. 

Incidentally, Sir William Preece referred to the fact that the 
Engineering Standards Committee is about to take up an inves- 
tigation of the efficiency ot the new metallic-filament lamps with 
a view to framing a specification and getting out standards. 
We trust tbat Sir William is not quite correctly informed in this 
instance, for it is far too early to standardise the metallic- 
filament lamps. 

There are now three great 1ailway systems worked electrically 


Трав 
iiis BERNER PNE 
Sere") GEES 


НЕЧА 
11770110 


еу KN 
D 


198.000 


112,000 


to, 000 


u ya 
А COCO 
УВЕ 
Ил АДЕ 
МА 
CO 


Hours. 


Load Diagram. 


Тнк New York Eprson Co. WATERSIDE STATION. 


in New York, which have merged into one system, called the 
Interborough Rapid Transit Co. These railways are the Metro- 
politan Street Railways, the Elevated Railways, and the Sub- 
ways. The New York Central and Hudson River Railroad has 
also equipped some of its suburban and main lines electrically. 
The Metropolitan Street Railways means the surface tramway 
system of New York and Bronx. It includes about 500 track 
miles. Although its earnings are considerable, Sir William said 
that its finances have been strangely ‘‘ping-ponged,’’ and disas- 
trous panic has followed since his visit. The service тп Man- 
hattan is on the metallic circuit conduit type, which has been so 
satisfactorily followed by the Loadon County Council, and the 
northern section is overhead trolley, much of which is single 
track. There are over 200 miles of conduit track. The pave- 
ment is either asphalt, granite sets, or wood blocks. and the 
last seems the most favoured, in spite of its expense. Two 
generating stations in Manhattan transmit alternating current 
at 11,000 volts, three-phase, and 25 cycles, to a sub-station. where 
it is transformed do wn to the line pressure. The units are 5,500 
kw., with reciprocating engines, and the load factor, it was 
sald, varies from 60 to 65 per cent. 

The Elevated railways frequently carry one million passengers 
per day, and the motive power was completely changed from 
steam to electricity in 1905. This increased the carrying capa- 
city by 33 per cent., and the working costs were reduced from 
55 per cent. to 45 per cent. of the gross receipts. They are 


Digitized by Google 


Marcu 19, 1908. 


ELECTRICAL ENGINEERING 


443 


supplied by a generating station equipped with three-phase alter- 
nators, driven by reciprocating engines. The pressure in this 
case 18 also 11,000 volts and 25 cycles per second, and the line 
current is supplied from sub-stations at 625 volts. The third- 
rail svstem is used with track return. ‘Lhe units in the station 
are 5,000 kw., and the net output reaches 700.000 kw.-hceurs per 
day. Each six-car train consists of four motor-cars and two 
trailers. and each motor-car has two 125-h.p. motors. 

The Subway has four lines, which extend from one end of 
Manhattan to the other; two of the lines are for local stopping 
trafic, and two for express service. There are 48 stations, 25°57 
miles of subway and elevated structure, and 72°61 miles of 
single track. The construction of the Subway has been described 
іп a Paper recently read before the Institution of. Civil. En- 
gineers, an abstract of which appeared jn our last. issue. The 
power-house 1s on the Hudson River, and its capacity 1s 100,С00 
h.p. There are six sections, each complete in itself, with its 
own chimney, and each served by 12 boilers, and all the boilers 
are on the floor level. The plant includes eleven 5,000-kw. 
reciprocating sets, generating at 11,000 volts, 25 cycles, and four 
1.250-kw. turbo-alternators, at 60 cycles. for lighting. The con- 
version to continuous current at 625 volts is performed in eight 
sub-stations with rotary converters. The third-rail system with 
track return is employed. The local stopping trains are made 
up of five cars, three being motors, the express trains are made 
up of eight cars, five being motors, and three trailers. The 
latter run at a 24-minute headway. "The motor-cars have two 
209-h.p. motors on one truck. ‘The electro-pneumatic block inter- 
locking automatic signal system is used on the Subway, similar 
to that which has been introduced in the underground railways 
in London 

The New York Central and Hudson River railroad is being 
equipped for electric traction as far as South Croton (a distance 
of 34 miles), on the Hudson section of the line, and to White 
Plains (a distance of 24 miles), on the Harlem section. There 
will be four tracks throughout, so as to separate the snburban 
from the through trattic. Current is generated at 11,000 volts 
25 cycle three-phase, and is distributed to eight sub-stations, 
where it is transformed with transformer and rotary converters 
to а current of 660 volts continuous for the third-rail system. Ап 
under-running system is employed for collecting current, and 
the return is by the track rails. There are two power-houses. 
one at New York and one at Port Morris, which are identical 
in design, and each of which will have a capacity of 30.000 kw.. 
with room for considerable extensions. The capacity of the coal 
bunker in each case is 5.500 tons, and Roney mechanical stokers 
are used. The generating sets are 5,000 kw. Curtis turbines, 
and the exciters are independent turbo-generators oi 159 kw. 
capacity, supplying continuous current at 125 volts, and having 
а battery of 74 cells for 1.200-amperes capacity as a regulator 
and standby. The switchgear is contained in a separate building 
from the engines and boilers, at a distance of 40 ft. from the 
main building, in order to secure absolute safety from fire. The 
battery also is placed іп this building. Тһе  locomo- 
tives weigh 95 tons, and carry four series-wound motors, 

one on each driving axle, giving a maximum of 5,060 h.p. The 
armatures are mounted directly оп the axles, and the field 
magnets are attached to the locomotive frame. The locomotives 
sre designed to accelerate at 1:5 ft. per second. and to drive a 
train, weighing 500 tons, 60 miles an hour. Sprague's multiple 
system is employed for the suburban service, and the motor-cars 
have two motors of 200 h.p. each, and one bogie. Tests made 
by the railway company at Schenectady on an experimental line 
of six miles, showed that the time required to reach the speed 
of 50 miles an hour in the case of steam locomotive was 205 
reconds, and in the case of electric locomotive 127 seconds. 

Only nine lines in the lecture were devoted to wireless tele- 
graphy. ''As a business," Sir William Preece savs, “it is 
frosted out." Considerable trouble apparently arises from the 
American Morse alphabet being slightly different from the 
European code. 


Bequest to Dundee College.—In memory of the late Lord 
Dean Guild, Mr. T. L. Peters, his sister, Mrs. Garden, and 
Miss Mary Peters have bequeathed a sum of £4.000 to Uni- 
versity College, Dundee, for the erection and equipment of an 
electrical engineering laboratorv. The conditions of the gift 
are :—(1) That the laboratory shall be regarded and accented as 
a gift to University College, Dundee, and that it shall be vested 
in the trustees designated in the deed of cift of endewment and 
trust of University College; (2) that the College shall provide 
an adequate site for it, and shall maintain the laboratory in a 
state of efficiency. and shall carry out in it the nurposes for 
which it is intended, as defined above; (3) that the building 
shall be a separate structure apart from the other buildings of 
the College, and that the name of our late brother shall be 
permanentiy associated with it. 


ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


N the Chemiker Zeitung of March 11th there is a note com- 

paring aluminium with copper for conveying electric currents 
(cf. ErECiRiCAL ENGINEER, February 13th, p. 244). It is re- 
marked that in a good many cases in Canada and the United 
"tates. aluminium 15 employed for carrying the current in place 
of copper. For example, the Canadian Niagara Power Co. use 
aluminium leads to convey electricity to Buffalo. This fact 
1$, of course, of particular interest, seeing that the United 
States is the land where the bulk of the copper is electrolyti- 
cally refined, and therefore the metal so produced has a higher 
conducting power than less highly кш copier 

Now whether aluminium is cheaper to employ {һап copper 
depends upon the ratio between the price of the one and the 
other. When the ratio of the price of copper to the price of 
aluminium is greater than 0°54, then the employment of alumin- 
tum has an advantage over that of copper. Recently the 
price of aluminium has dropped by 333 per cent., being at 
present about 2s. per kilo., while the price of copper is about 
ls. 55d. per kilo. At these prices aluminium has an advantage 
over copper. That is to say. weight for weight and price for 
price, aluminium has a greater conducting capacity than copper. 
One of the chief disadvantages in the emplovment of aluminium 
was the difficulty experienced in soldering and welding, it being 
necessary to join the sections by means of clamps. This appears 
now to have been overcome by the process of M. U. Schoop 
(ELECIRICAL ENGINEERING, Vol. 11., p. 598). By means of this 
method an ordinary soldering lamp can be used to join wires of 
i inch diameter, and by means of an oxy-gas Нате quite thick 
sheets can be welded. The tlux used, it will be remembered, is 
an alkali metal chloride solution, e.g., potassium chloride. It 
is only necessary to brush this solution on the parts to be joined, 
bring them together, and then to play the tlame upon the 
part. Or for heavier work the flux is dusted upon the surfaces, 
which are then heated. The present price of aluminium and 
the new welding process now point to the possibility of alumin- 
ium entering into severe competition with copper, and gradually 
ousting it for conducting purposes. According to Klectrochemi- 
cal and Ele stronwetallurgical Industry, of March, a company has 
been formed in Zurich with a capital of 1,000,000 francs to 
exploit Nchoop's welding process. 

In alkaline accumulators one of the chief drawbacks when 
charging is the manner in which the electrolytic froths. 
Edison finds that if the solution is carefully filtered through 
purified bone charcoal that this tendency to foam is very much 
lessened. He supposes that the frothing is caused by the pres- 
ence of small quantities of animal matter or organisms, and 
that these are removed by the filtration, Centralblatt fiir Accu- 
mulatoren und Galranotechnik, March 5th, 1908. 

Ebstein, French Patent, 337855, describes the formation of 
iron plates by the Planté method. ‘The plates, 95 x 215 cm., are 
first dipped into sulphuric acid of sp. gr. 1°4 (1 per cent. water 
to l acid) for one hour.  Thev are then dipped into water, and 
allowed to dry in а warm current of air for one hour. They 
are then allowed to hang in the air at ordinary temperature for 
24 hours, and then placed in a bath of potassium hydroxide, 
sp. gr. 117, between two nickel plates. The nickel plates are 
separated 3 millimetres from the faces of the iron plate. Now a 
current of 0°5 ampere is passed for 24 hours. At the end of 
this time the plates had a discharge capacity of 01 ampere 
hour. lf instead of drying the plates with hot air they were 
subjected to a current of steam before being charged the capacity 
ot the plate increased about 50 per cent. As the potential 
diference 15 only O1 volt, these plates hardly seem likely to 
come into use on a commercial scale. j 

The last number of the Revue d'électrochimie et d'électro- 
metallurgie has an article upon the “Electrochemical Industries 
of Norway.” In the first place it is mentioned how well 
equipped Norway is for electrochemical works, owing to the 
cheap water power which it possesses. Reference is then made 
to the production of nitrogenous fertilisers by the electrical 
oxidation of the atmospheric nitrogen, to the manufacture of 
calcium carbide, and to the new works of the British Aluminium 
Co. at Stangfjord. Then there is the Vadheim Electrokemike 
Fabriken, which manufacture metallic sodium and sodium per- 
oxide. Metallic zinc is also prepared by the electrothermic 
reduction and distillation of zinc ores. Mention is also made 
of the proposed works of the North Western Cyanamide Co., 
Ltd., бо calcium cyanamide is to be manufactured. 


Heavy Tramway Damages.— Оп Friday, in the King's Bench 
Division, a plasterer named J. Neal was awarded £800 damages 
for injuries received in the accident upon the South Metro- 
politan Electric Tramways and Lighting Со. svstem at Sutton 
on Easter Monday, 1907. Another claim arising out of this 
accident was heard this week, when a coach builder named H. J. 
"aver was awarded £500 to himself, £50 for his wife, and £10 
for his child. 

A compositor named Hiram Pickles, aged 63 vears, has been 
awarded £275 damages against the Halifax Corporation for 
injuries caused by being thrown off the foot-step of a car as he 
was entering it. Damages to the extent of £785 were claimed. 
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British and American 


Electric Discharges through Gases.—The second of the course 
of lectures on this subject was delivered by Prof. J. J. 
Thomson on Saturday last at the Royal Institution. In the 
first lecture Prof. Thomson considered the conductivity of the 
air and the negative charge on the surface of the earth. 
With respect to the latter some interesting experiments, said 
the lecturer, would be made by Mr. C. T. R. Wilson to deter- 
mine whether the charge on a sphere could be made to oscillate 
һу the action of a spark. Short periodic magnetic disturbances 
had been detected, the period of vibration being only 1-7th 
of a second, and it was thought that these magnetic disturbances 
might be due to electric oscillations оп the earth's surface, 
set up by the action of lightning, as 1-7th of a second was 
the time taken by light to travel round the circumference of 
the earth. Returning to the conductivity of air, Prof. Thomson 
showed by experiments that air exposed to radium was ionised 
and contained а sufficient. number of charged particles to 
cause it to conduct. Rontgen rays had the same effect. "The 
air in the neighbourhood of a flame, an arc, or an incandescent 
body would also conduct. The conducting particles produced 
in the air by such iomsing agents could be removed by filtering 
through a glass-wool plug or by electrical means. Thus if the 
jonised air were passed between two conducting plates, with a 
difference of potential between them, the negatively charged 
particles went to the positive plate, and the positively charged 
particles to the negative plate, the air being thus filtered of its 
charged particles and rendered non-conductive. In а gas under 
the influence of an ionising agent, these particles were being 
constantly produced in pairs; but they also tended to re- 
combine. a negative particle uniting with a positive particle, 
the resultant particle being neutral and of no use for conduction. 
A steady state of conductivity was obtained when the number 
lost by recombination was equal to the number produced by 
the ionising agent in an equal interval of time. The rate of 
recombination was proportional to the square of the number 
of particles present, and the conductivity of a gas thus decreased 
at a diminishing rate. This rate of recombination had been 
nieasured, and it had been found that if there were 1,000 
particles of each sign in 1 c.c. of gas, one pair recombined 
in every second. This was a faster rate than could be 
accounted for by collision, and therefore the oppositely electri- 
fied particles actually attracted one another. With regard to 
the conducting property of a layer of gas under the influence 
of an ionising agent, if the potential across the layer were 
increased, the current increased up to the point when every 
charged particle produced was being used to convey current. 
After this the current could not be increased until the gas 
broke down, and a spark passed. If the thickness of the 
laver were increased, the current was increased, as more charged 
particles were avallable to carry the current, and if the thick. 
ness of the layer were doubled, the maximum current (i.e., the 
current when all particles produced were being used) was 
doubled. The maximum current was proportional to the mass 
of the gas between the electrodes. The lecture was illustrated 
bv a series of delicate experiments. 

Discharge of Electricity from Pointed Conductors.—In the 
February number of the Physical Review, J. Zeleny gives the 
numerical results and a general account of his experiments on 
the discharge from steel needle points or conical points. Posi- 
tive and negative discharges are considered, and the relations 
between current, voltage, minimum potential and diameter of the 
points, are studied. His preliminary experiments showed that 
selected commercial sewing needles behaved in the experiments 
in à consistent manner; but the electrical data proved to be a 
function both of the diameter of the point and of the angle of 
taper towards the point. 'The author reduces his results to air 
temperature 229 C. and barometric pressure 74 cm., and gives 
many tables and curves enabling any future experimentalist to 
compute the discharge potential and current from the dimensions 
of the needle to be used. Some of the results can be expressed 
by formule. For instance, if V is the applied voltage. Af the 
minimum voltage required to start a current, and d the diameter 
in millimetres of the point of an ordinary needle (angle about 
12°), then the positive current C is given in amperes by 


C —2:58x 10- * (14-0:5019d) (Т — M) 


for voltages between 3.000 and 9.000. In this formula М, the 
minimum potential required to start a current is represented by 


the relation 
M = 2590 +4750d 


where d has the same meaning as before. 
A similar formula is given for the negative discharge to a 
plate at the same distance 1:5 cm. as the above experiments on 


positive discharges, but the experimental results accord less 
cleselv with this formula. Another series of experiments on 
carefully prepared conical brass points of exactly 129 taper, 
gave, under the same circumstances as used with the needles, the 
following formula for the positive discharge :— 


C =2°49 x 10- *(1--01764*) V (V — M), 


where, it will be noticed, the diameter of the end of the cone 
is raised to the third power. The range of this diameter in the 
cases investigated by the author was from 0:060 min. to 1:09 mm. 
Неге M -—1980--5200d. The negative discharge was too irre- 
gular to yield a formula. Incidentally the author observed, 
when working with steel needles, that tufts of iron oxide formed 
at their tips when the positive discharge was occurring. The 
formation of oxide was much smaller in the case of the negative 
discharge. 


Continental 


Electrical Measurement of Small Lengths.—In the course of 
some work in standardising an electrodynamometer for Professor 
Lippmann, A. Guillet noticed the extreme delicacy of the instru- 
ment for any change of mutual position of the coils. This led 
him to an electric method of measuring small displacements, 
particulars of which are given in the Comptes Rendus for March 
2nd. <A ilat coil C is mounted midway between two flat coils 
А and В, all three coils having their axes in the same line. 
When A and 7 are strictly equal and opposite, the mutual 
potential of A+B aud C is zero. Any slight displacement of C 
produces a finite mutual potential Am and induces a current in 
C. The induced current is proportional to the inducing current. 
to its frequency, to the conductivity of C, and to Am. Dis. 
placements may be readily compared by reducing the induced 
current to a standard value by means of resistances. The dis- 
placements are then proportional to the resistances so intro- 
duced. The sensitiveness appears to be almost unlimited. With 
an inducing current of 0°3 ampere and a frequency 10, and with 
a resistance of 100 ohms, the author obtains a detlection of 
30 «m. on the scale for every micron (0'0001 cm.) traversed. 
C is rigidly attached to the structure whose expansion or 
displacement is to be measured. 


Counting Alpha-Particles with the Spinthariscope.—Crooke's 
spinthariscope has been put to a novel use by E. Regener, who 
communicates the result of a census of a-particles to the Ver- 
handlungen of the German Physical Society for February 15th. 
He conceived the idea of counting the impinging particles which 
produce the appearance of a sparkling midnight sky, and com- 
paring the number so obtained with that calculated from other 
data. In this preliminary report, he shows that a satisfactory 
agreement is arrived at. He used a polonium preparation as a 
source of a-rays, and a zinc sulphide screen, magnified 60 times 
and faintly illuminated, as a detector. <A surface only a few 
mm. in diameter was picked out by means of a screen, and the 
detector was so adjusted that only one impact had to be recorded 
every second or two. The counting was done by means of a 
Morse recorder afid a stop-watch. Rn one such experiment, in 
which the surface was 0:325 sq. mm., and the distance 1 cm.. 
393 impacts were observed in 462 seconds. "The total number 
of a-particles emitted per second by the preparation ranged from 
1,511 to 2,281. The saturation current indicates 2,200 such 
particles, probably as valent helium atoms. The author hopes to 
count the particles electrically by means of a string electro- 
meter. 


Ware Length of Roentgen Rays.—The new and somewhat 
revolutionary atomistic conception of enerzy developed by 
Planck, according to which all quantities of energy are multiples 
of a quantity which is numerically equal to the energy of charge 
of a single electron, has already proved fruitful in photoelectric 
phenomena. It is now applied by W. Wien to an interesting 
calculation of the wave-length of Roentgen rays, and the results 
are given in No. 5 of the Gottingen Nachrichten. According 
to Planck, the elementary quantity e=/c/A, where № is the 
radiation constant (6:548 х 10-7’ rays per second), с the velocity 
of light, and A the wave length of the radiation. Another valne 
of є is the kinetic energy of an electron constituting a secondary 
X-ray, and generated by a Roentgen pulse. This must, if 
Planck’s law is correct, be equal to the energy of the pulse 
itself. and so we get the relation A=2/ec/m7?. All the constants 
of this equation are known. For a velocity = 8x10*. and а 
specific charge e/m=469x10-'°, the wave-length A comes ont 
as 6'79x10-* cm., which agrees fairly well with Hagn and 
Windt's diffraction value 1[(5x10-? ст. Obviously, only the 
fastest secondary rays must be taken into account. 
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THE INTERNAL STRUCTURE OF METALS 


A LECTURE on the above subject was delivered on Tuesday, 
March 10th, before the Manchester Section of the Institu- 
tion of Electrical Engineers by Mr. W. Hosenhain, Superinten- 
dent of the Department of Metallurgy in the National Physical 
Laboratory. 'Гһе lecturer began by explaining the manner in 
which materials are examined under the microscope, brietly 
describing the methods of grinding, polishing, and etching 
specimens and the modes of illumination which are used, and 
went on to describe the typical crystalline structure of a pure 
metal. The manner in whicn a molten metal solidifies, and the 
growth of mutually interlocking and interpenetrating crystals 
from numerous centres of crystallisation in a cooling metal, were 
then dealt with, and in this connection the lecturer explained 
how largely the mechanical properties of a metal depended upon 
the manner in which these crystals grow, thereby explaining 
the influence of such factors as casting temperature and the 
presence of minute quantities of foreign bodies, occurring either 
at impurities or purposely added. The typical structure of 
binary alloys was then discussed; the general character of the 
'"eutectic'" body frequently found in such binary alloys was 
explained. and its intluence upon the mechanical properties of 
the allov was described. Passing on to the subject of the 
mechanical deformation and ultimate fracture of metals, the 
lecturer described the observations made by Professor Ewing 
and himself some nine years ago, which resulted in the dis- 
covery of ‘‘slip-bands’’ and a recognition of the manner in 
which metals undergo deformation by the slipping or sliding 
of the elements of each crystal over one another, each of the 
crystals of the metal thus accommodating itself to the new 
shape imposed upon it by the circumstances of the deforma- 
tion. In connection with the subject of slip bands, Mr. 
Rosenhain referred to the semi-plastic condition, which, in 
iron and steel, follow upon plastic deformation; Muir's work 
on the recovery from this stite produced by exposure to the 
temperature of boiling water was referred to, and from these 
facts an explanation was advanced of the causes which lead 
to the well-known phenomena of fatigue in edge tools, and the 
recovery of their cutting power after rest. In the last part 
of the lecture, the various modes of fracture of iron and steel 
under tension, shock, bending, and alternating stresses were 
described, and the microscopic features of the fractures illus- 
trated by a series of sections of actual fractures, also obtained 
by the aid of the electro-embedding process. The lecturer laid 
great stress on the importance of the systematic investigation 
of fractures, more particularly of failures occurring in actual] 
. practice, since in that way the most useful information could 
be obtained as to the characteristic behaviour of the materials 
under various circumstances not readily reproduced in labora- 
tory tests. Special reference was made to the manner in which 
metal fails under the effect of alternating stresses; the crystal- 
line appearances of the fractures produced in this way was 
explained on the basis of deformation by slip, and the view 
that vibration or alternating stresses could cause metal to 
"become crystalline " was characterised as an entirely ground- 
less and most improbable assumption. 

The microscopic study of metals might, he said, find some 
direct electrical applications; the connection between the micro- 
structure of allovs and their electrical resistance and their re- 
sistance temperature coefficient was given as one instance, while 
in another direction it was pointed out that there was certainly 
some connection between the magnetic properties of iron and 
its micro-structure, material showing high permeability and low 
hysteresis losses generally having a large crystalline structure: 
there appeared to be some resistance to the magnetic flux at 
the inter-crystalline junctions, but this was a subject deserving 
of much further investigation before any definite «onclusions 
could be reached. 


METALLIC FILAMENT INCANDESCENT LAMPS 


A T a meeting of the Electrical Contractors’ Association, on 
Thursday last, Mr. L. Gaster read a short Paper on Carbon 
and Metallic Filament Lamps. Mr. Gaster commenced by saying 
that many years ago it was realised that a higher working tem- 
perature for the filament was necessary in order that a larger 
proportion of rays from the violet end of the spectrum should 
be emitted. The carbon filament could not stand high tem- 
peratures, and, moreover, was seriouslv affected by fluctuations 
in the applied voltage. By employing a high temperature in 
the process of manufacture, the graphite filament, which was 
a slight improvement on the carbon filament, had been produced. 
The first commercial metallic filament was the osmium filament, 
but this was both expensive and difficult to manufacture. The 
next to come to the front was the- tantalum filament, and this 


metal had the advantage that it could be drawn out to a fine 
wire. There were now on the market 16 c.p. tantalum lamps 
which consumed only 15 to 17 watts per candle, and using 
these lamps on alternating-current circuits of 50 cycles fre- 
quency only reduced the life to about 10 per cent. below that 
on a direct-current circuit. The next lamp was the Tungsten 
or Woltram lamp, for which there were three distinct manu- 
facturing processes. These lamps were suitable for either 
alternating or direct-current circuits, but as the filament was 
soft at high temperatures, the lamps must burn in a vertical 
position. One ot the latest developments in lamp manufacture 
was the Z filament (Zircon Wolfram) lamp; the filaments in 
this lamp were kept under tension by spiral springs of tungsten, 
and would burn in any position. A 35-c.p. lamp of this type 
consumed only 1 watt per candle, and was suitable for either 
alternating or direct-current. With regard to the economy to 
be obtained by the use of metallic filament lamps, Mr. Gaster 
said that if the price of electricity were less than 2d. per unit, 
it was not economical to use metallic filament lamps, but with 
a charge of 5d. per unit, for example, the extra cost of the 
lamps would be compensated for in less than 100 hours. In 
conclusion, Mr. Gaster referred to the advisability of using 
lamps of not more than two voltages in one installation when 
lamps in series were necessary, and also to the need of suitable 
shades and fittings to harmonise with the new lamps. 

In the discussion. which followed the Paper, the Chairman, 
Mr. C. L. Trove said that it. was his experience that no 
metalhe-filament lamp would burn at an angle. With regard to 
shades, he thought that the old-fashioned gallery with three 
screws and removable shades was better than the screwed-on 
shade. Mr. Raw ines referred to the unnecessary use of high 
candle-power lamps where small candle-power lamps would do. 
Mr. RAsHLEIGH Рніреѕ said that he had found 2 or 3 per cent. 
overrunning had serious effects on metallic-filament lamps, and 
recommended using 105 volt lamps on 100 volt circuits where 
the voltage fluctuation was bad. Mr. E. L. Berry alluded to 
the necessity of using a larger section of conductor when wiring 
for low voltage lamps, on account of the increased effect of a 
drop in voltage, and the larger current taken. 


CATALOGUES AND PAMPHLETS RECEIVED 


EXHIBITION STANDS AND LIGHTING.—A booklet from 
the Franco-British Electrical Co. illustrates a system of decora- 
tive electric lighting, which consists of crystal festoons and 
fittings arranged to take lamps of small candle-power. The 
arrangement 1s particularly adapted to exhibition stands, &c. 

PORTABLE WATTMETERS.—A new list has been issued 
by the Union Electric Co., of portable wattmeters of the mov- 
ing-coil type of Messrs. Hartmann & Braun's ‘manufacture. 
These instruments are suitable for either continuous or alter- 
nating currents, and in most cases are arranged for more than 
current range. А dead-beat action is secured by the use of an 
air-damping arrangement, and a conveniently arranged mirror 
under the scale avoids parallax errors. A series of suitable 
resistances for the pressure circuit is listed, including special 
star-connected resistance for obtaining an artificial neutral point 
tor three-phise measurements. 

SMALL TRANSFORMERS FOR METALLIC FILAMENT 
LAMPS.—A leaflet from Messrs. Johnson and Phillips gives 
particulars and prices of this firm's small transformers for 
metallic filament lamps, which were described in ELECTRICAL 
ENGINEERING, March 5th, page 354. 

SWITCHES.—Messrs. А. P. Lundberg & Sons announce in 
a newly-issued leaflet that after considerable experiment they 
have adopted a combined construction of mica and vitreous 
porcelain for the insulation ot the current-carrying parts of 
their well-known “Pivot”? switches, which has Md advan- 
tages over the system previously employed. 


Obituary.—We regret to have to announce the death at 
Bournemouth, on Saturday last, at the age of 81, of Mr. 
William Ormiston Callender, the original founder of the well- 
known firm of Callender's Cable & Construction Co. The late 
Mr. Callender was born at Leith, but settled in London in 1866. 
He was at that time connected with the paving industry, and 
as manager of the Val de Travers Co. was instrumental im 
introducing asphalte for etreet-paving in London. In 1879 he 
patented an insulating material in which "Trinidad bitumen 
formed the chief ingredient, and this material has become 
widely known as a dielectric for underground mains, under the 
name of ''vulcanised bitumen." The Callender's Bitumen Tele- 
graph & Waterproof Co., of which the present company is the 
successor, was founded in 1882 to develop this invention. Mr. 
W. О. Callender ceased to take а part in the working manage- 
ment of the company's affairs in 1895, but remained an active 
member of the Board until 1903, when he resigned his seat as 
director, but was apointed special director of the company. 
The funeral took place on Tuesday. 
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A NEW UNIVERSAL PHOTOMETER 


NEW form of portable photometer, adapted for measure- 

A ments both of luminous intensity and illumination, which 
has been designed in America by Dr. C. H. Sharp and Mr. 
P. S. Millar, is described in the Electrical World (New York). 
A plan and elevation of the instrument, showing the interior 
arrangement, is given in Fig. 1. The body of the instrument 
is a hardwood box about two feet in length, having a hinged 


Fic. 1.—-Sipk ELEVATION AND PLAN OF PHOTOMETER. 


cover so that the entire interior is accessible. The movable 
part is the comparison lamp, and not the photometric device. 
The lamp is mounted within a circular metal housing, and 
is carried on a platform arranged to slide in a track length- 
wise of the box. The movement is effected by means of an 
inelastic cord which passes around pulleys and cones to a drum 
which can be turned by a [arge external knob. The variable 
distance method has the great advantaye that its indications 
depend upon a known law, and that consequently a scale can 
be made from calculation and not as a result of various trials. 
The scale from which the indications of the photometer are 
read consists of translucent celluloid, and ів set in a longi- 
tudinal opening in the side of the box. In order to prevent 
external light from having access to the interior of the box, 
this scale is covered with a long shutter, which can be opened 
by means of an external knob at the rear of the box. To 
facilitate taking readings in dark places, a hole is cut in the 
side of the housing carrying the comparison lamp, so that 
when the shutter over the scale is raised, the light from the 
lamp falls on the scale and illuminates it brightly, and the 
pointer, being inside the box, casts a shadow on the brightly 
lighted scale. The light from the comparison lamp falls on a 
milk glass plate, which fills a window in the partition near 
the end of the box. | 

Errors due to stray light reflected from interior portions of 
the instrument, which are асаб to prevent, even by lining 
the apparatus with black velvet, are avoided bv the use of 
а very simple system of moving screens, which are shown in 


Fie, 2. 


-DIAGRAM OF SCREEN SYSTEM. 


Fig. 2. The screens are of fibre, of such size as practically 
to fill the box. They have apertures sufticiently large to permit 
the rays of the lamp to pass unobstructedly, and are supported 
by two longitudinal brass rods, being attached to each other 
and to the lamp carriage by light cords. When the comparison 
lamp advances, its housing pushes the screens successively along 
ahead of it, and when it recedes, the cords pull the screens one 
after the other into their original position. 

The photometric device is a. modified form of the Lummer- 


l'rodhun arrangement. Py the addition of another totally retlect- 
ing surface, rays from opposite directions are brought to the 
sigat tube. The elbow tube at the end of the box has a number 
of important functions to perform. It fits friction-tight on a 
collar fastened in the end of the box, and hence may be turned 
about a horizontal axis and set at any angle, which angle is 
indicated on a semi-circular scale on the end of the box. ‘The 
use of a tube of this description furnishes the simplest means 
of measuring illumination or light coming from any direction. 
In the elbow of the tube, is fixed a reversible plate, one side 
being а diffusely retlecting surface used in the measurements 
of candle-power, and the other a mirror used in connection with 
a test plate on the end of the tube for measuring illumination. 
In measuring candle-power, the diffusely retlecting surtace is 
turned toward the inside of the tube, and the end of the elbow 
tube is open, the tube serving to screen off stray light trom 
the plate. The distance between the plate and the source of 
light must be known. ў 

The photometer being portable апа the elbow tube adjustable 
to any angle, this arrangement lends itself to determinations 
of the vertical distribution of luminous intensity of light sources, 
and 1s also applicable to the measurement of the candle-power 
of street lamps, either close at hand or at a considerable dis- 
tance. To measure general illumination, the translucent illumina- 
tiom test plate is slipped on to the end of the tube, and the 
plate at the elbow is reversed, making its mirrored side effective. 
The illumination on any required plane can then be measured, 
the light having unobstructed access to the test plate. It has 
been found that the test plate of translucent glass, ground on 
its upper surface so that its power of regular retlection is 


Theoretical Curve (full). Curve for Test Plate (dotted). 
Fic. 5.—CurvE SHOWING ERROR OF Test PLATE. 


destroyed, is well adapted to the purpose. The criterion for 
the complete diffusion effect of the plate is that its brightness 
shall vary directly as the cosine of the angle of incideme of 
the light upon it. The deviation from this law is shown by 
the curve of Fig. 3. The error so introduced in the measure- 
ment of diffuse illumination is ordinarily negligible. 

The scale may be an equal-part scale, or a direct-reading 
scale. It has been found to be most convenient to make the 
scale direct-reading in foot-candles. The same scale is equally 
applicable to the measurement of ilumination and oi candle- 
power. The foot-candle scale in question has a range from 
04 to 20 foot-candles. This range would, of course. be in- 
creased considerably by using a lamp of different size, but 
the range given with any one lamp cannot be considered sutt- 
cient to meet all the conditions which are present in practical 
work. The change from one comparison lamp to another is 
an Inconvenient operation. Recourse has been had, therefore. 
to the use of absorbing screens. ‘Iwo of such screens are used. 
one of which transmits substantially 10 per cent. of the light 
falling upon it, while the other transmits only 1 per cent. of 
the light. These two screens are attached to a movable holder, 
which is not indicated in Fig. 1, but is shown in detail in 
Fig. 2. By turning the milled head, which is exposed when 
the cover of the photometer box is lifted, either screen may 
be interposed between the prism and the milk glass window, 
or between the prism and the elbow tube, or both screens may 
be turned to such a position that they intercept no light. Evi- 
dently, when the screens are used. the total range of measure- 
ment, with but one comparison lamp. is from 0'004 foot-candle 
to 2.000 foot-candles. within which range all measurable lights 
and illuminations can be said to fall. 


if 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 15 Strictly Copyright.) 


Specifications Published March 12th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1907 Patents 


4,031, V. A. FYNN. Improvements in the starting and opera- 
tion of single-phase induction motors ot the split.phase type, 
with two or more inducing windings. Former methods of ob. 
taimngz the necessary phase displacement between the applied 
E.M.F.'s for the two or more windings, such as the insertion 
of inductance or capacity in series with one winding, only 
permitted of a displacement of less than 909. According to the 
present invention, a phase-displacing circuit. is provided, con- 
taining two or more elements of differing impedance, one of 
which is an inducing winding of the motor. Ап E.M.F. de- 
rived from one of these elements and differing in phase from 
the E. M.F. of the supply is combined, either directly or in- 
directly, through a variable ratio transformer, with the E.M.F. 
of supply, and by this means an E.M.F. of a suitable value and 
with any desired phase displacement from the supphed E.M.F. 
can be obtained, and applied to the other inducing winuing of 
the motor. The induced member may be an ordinary short- 
circuited armature, a squirrel-cage rotor, or an armature with 
slip-rings and external variable resistances. ‘The starting torque 
and power factor of the motor are improved by the above 
method of starting. Several modifications are described in the 
specification, Sixteen claims, eighteen figures. 

4181, British Тномѕох-Носѕтох Co. (General. Electric Co.) 
A method for the prevention of electrolysis by alternating cur- 
rents, of iron pipes, lead-covered cables, &c., buried in the 
earth. For instance, in the case of the leakage currents of rail- 
way systems, the negative half-wave of the alternating current 
does not completely neutralise the electrolytic effect of the posi- 
tive half-wave. and electrolytic corrosion results. The present 
method consists in superimposing upon the alternating current 
а uni-directional current of such intensity (about 1:5 per cent. 
of the main alternating current) as to neutralise completely the 
electrolytic effect. The negative wave is thus made slightly 
larger than the positive wave. The auxiliary uni-directional 
current can be obtained from the main supply by means of a 
mercury valve, rotary transformer. or other suitable device, or 
from a different source of supply as a battery. Six claims, one 
fizure. 

4,211. Crompton & Co., MACFARLANE, AND BURGE. - А motor 
generator for transforming continuous current to higher or lower 
potential. The machine consists of a single armature with a 
ring winding, and a single commutator. Auxiliary brushes on 
an axis at right angles to the axis of the main brushes (in a 
two-pole machine). are provided, and these auxiliary brushes are 
connected together. The lower pressure current is taken out 
from or fed in at one main brush, and the auxiliary brush 
connection. In order to obtain a symmetrical distribution of 
the potential round the commutator. the main poles are split 
into two parts, each part being provided with a winding. The 
armature flux has no path through the voke of the machine 
and the necessary symmetry of the flux and potential is ob- 
tained. Applied іо’ ће case of a rotary converter, the ring- 
wound armature is provided with slip rings to take in or give 
out the alternating current. The poles are split as described 
above. In both the above cases the field circuit providing the 
motoring flux is quite separate from the field circuit providing 
the generating flux, and in the case of the rotary converter, the 
direct-current voltage can be regulated by varying the cenerat- 
ing field, the power factor on the alternating-current side being 
kept at unity by making an inverse variation of the motor field. 
as it is only necessary that the total flux should remain con- 

stant. One claim, four figures. 

5.506. B. T. LawME. Ап alternating-current series commutator 
traction motor, supplied with current from the low-voltage 
winding of а transformer. has a local circuit of low resistance 
and under certain conditions the motor may act as a direct- 
current generator and send current through. this circuit. In 
order to prevent this action, the series field winding is shunted 
with a chokiag coil of hich inductance and low resistance com- 
pared with the series field winding. Any direct-current that is 
generated thlows through this shunt and not through the series 
winding, and consequently does not produce a strong enough 
field to cause any considerable generating effect. Tf the resist- 
ance of the series field winding is very low. a resistance can 
be inserted in series and the shunt connected across both. By 
providing the choking coil with taps. it can be used as a means 
of reducing the regenerating action of the motor when the car is 
running down hill This regulating action can be made auto- 
matic, bv causing the current generated (and which is returned 
to the line) to flow through a solenoid. which solenoid operates 
a plunger increasing a gap in the choking coil core with increas- 
ing current. Тһе inductance of the choking coil is decreased, 


and more current is shunted from the motor series field. Four 
claims, five figures. 
Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 

Systems for wireless telegraphy. 

4,555, Wrens. Selective continuous wave telegraphy. 

4,597, Eckstein & Hear. Circuit) breakers. 

4.425, Scorr. Time limit circuit breakers. 

4.470, LavrENBACH. Electric power plants. 

5.012. Cook. Electrical protective apparatus. 

5.087. Surron & Surrox. Automatic fire alarms. 

5,154. CowrEn-CoLEs.. Manufacture of projectiles and other 
hollow objects. 

5,5064, LawME. Operation as generators of alternating current 
series commutator motors. 

5,5084, Lamme. Operation as generators of alternating current 
series commutator motors, 

5.513, SIEMENS Bros. DyxamMo Wonks Ахр BOLTON. 
cut-outs. 

7,663, TAYLOR. 

7,718, SMITH. 


4,125, STONE. 


Helays or 


Vibrators for siphon recorders. 

Fire and temperature alarms. 

1.982, BLACKMORE. Electric magnetic separators. 

8.284, THIELLET AND DrNanp. Electric accumulators. 

9.912. Hawkins. Record-slips for meters. 

15.554, Driver. Method of attaching filaments to the leading- 
in wires of incandescent lamps. 

16,447, Corry. Switch mechanism. 

17,094, Dymonn (American Electric Chain Co.). 
the manufacture of chain. 

17,097, ALLGEMEINE ELeKtriciratrs Ges. Switch mechanism 
for electrically-propelled vehicles. 

18.405, SrokEs. Surface traversers for use on railways апа 
tramways. 


Process for 


0 X hes 
18.681, StemeNS Bros. Dyxamo Works axb Homes. Electric 
are lamps. 
18,845, Gupsronx., Electrical. switch applicable to railway 


signalling. 

19.340, Siemens & НАКЕ Акт.-Скз. Signalling telegraphs. 

19,558, StpMeNS Bros. & Co. (Niemens «€ Jlalske Akt.-Ges.). 
Electrical locking apparatus for railway signalling. 

20,600, HErrMANN AND YovNc. Wedges for the slots of dynamo- 
electrice machines. 

21,467, ELEKTRIZITATS AKT.-GES. VORM. 
Maximum demand indicators. 

22,722, ASKLING. Ignition devices for 
combustion engines. 

22,833, Coxrap. Armature windings. 

25,519. HapgrMANN & Braun Axr.-Ges, 
speed indicators and relays. 

24.925, DuGasz, Карон AND SZENDE. 
tion between railway trains. 

26.622, Ссмохт & COMPAGNIE DE SIGNAUX ÉLECTRIQUES. POUR 
CHEMINS DE FER. Railway signal mechanism. 


1908 Patent 


796, AvRERT AND AvBERT. Electrically-controlled apparatus 
for igniting and extinguishing lamps. 


SCHUCKERT & Co. 


reversible  internal- 


Frequency meters, 


Telephonie communica- 


Complete Specifications open to Public Inspection 
before Acceptance. 


1907 Patent 


Devices for protecting electrical systems. 


1908 Patents 

2.824, FALKENTHAIL. Apparatus for producing ringing currents 
in telephone systems. 

3,159, Frey. Link-suspension device for incandescent bodies. 

5.592, GRAMMONT AND Routix. Electric servo-motors. 

3,701, "Porvruvs" ELextericirars-Ges. Electrical method of 
transmitting photographs. 

5,986, ALLGEMEINE = ELEKTRICITATS-GEs. 
rolling-mills. 

4.052, HERRENSCHMIDT, 
naces. 


26,642, CREIGHTON. 


Electrically-driven 


Processes of melting in electric fur- 


Expiring Patent 

The following Patent expires during the current week, after 
a life of fourteen years :— 

5.865 of March 21st. 1894. Henry Reason. Fuse boxes for 
supply mains, so constructed that when the hd covering the 
box or compartment containing one fuse 1s opened, the other lid 
covering the box containing the fuse on the other side of the 
mains cannot be opened. Опе claim, seven figures. 
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AMOUNT 
NAME. Or 
DHARE, 


— 


DIVIDEND 


Paib. 


9»? — Interim. 


1900 | 1907 
ELECTRIC SUPPLY. | е |°% 

Bournemouth & Poole `{. 8. Co. Ld. 10 7 5/-* 
Do. 44% Cum. Pref... йге ба 10 44 447 
Lo. 67 Cum, Second l'ref.. ......... 10 6 A 
Do. 447 Debenture, Кед, ............ Stock 44 44% 

Bromley’ Kent) E. L.& Tower Co., La. 5 ZI 2/-* 
Do. 447 Ist Deb, Red. ... | Stock 4} | 44% 

Brompton & Kensinzton E. S. Co., avis 5 10 10 
Do. 7% Cum. Pref.. 5 7 77 

Central É 8. Co.. Ltd.. 4X Guar, . Di. Stock 4 47% 

Ch. Cross. W. E. & City К. 5. С... 5 5 5» 
lo. 4 Cis PII, Seeria 5 4) 247, 
Do. 4E Daly ПАП 2s haan рз фа анал Stock 4 47 
Do. “City Undertaking, 4497; Cm. Pf. 5 4j 447 

Chelsea Electric Supply Co., Ltd. .., 5 4 417 
Do; 46> Dol IW. Josie iacens Stock Hi 457 

City of London Elec. Lt..Co., Ltd.. 10 6 67* 
Do. 6% Cum. Vref. —— 10 6 62% 
Do. 5Y Deb. Red .. ucibus P MESE 5 5% 
Do. 45% 2nd Deb. сыне Stock 4) 44 

Ctv of Dirhan Е. P. Dis. Co. Re 5 4 47 
Do. 5% Pref.. 5 5 5% 
County of London Elect. Sup. t Co. Le. 10 5 47% 
Do. ar Чї е: £6 м 10 6 6%° 
Do. di РЕБ Bd. iniciita Stock 4 44% 
Do. 4% 7%, 2nd Deb. Red ......... Stock 4 45 

Edmunson's Electricity Согр., Li... 5 4 1/6* 
Do. 67 Cum. Pref.. dan 5 8 — 
Do. 447 1st Mort. Deb. Red ...... Stock 4 44% 

Folkestone Elec, Supply Co., Ltd. 5 5 2j-* 
Do; br Qum РГӨ acuuen eiae 5 5 2/6° 
Do. 44% 186 Deb. Red  ...............| Stock 4) 44 7 

Hove Electric Lighting Co., Ltd. 5 9 4/-* 

1. of Wight E. L. & P. Do. Db. Rd. ...| Stock 4} 44; 

Kensington & Knightsbridy ‚е E. L.Co. 5 10 107 
Do. 4% Deb. Red ...... Stock 4 4; 

Kens. & N't'ng Hill E.L. Cos. Db. Rd.| Stock 4 47° 

London Electric Supply керин! 3 + 4% 
Do. 6% Pref... 5 6 07 
Do. 4% Ist Mort. Deb. Red .. Stock + 41 

ec. Elec. Supply Co., Ltd. 5 8 64% 
DO: 4X Com. Pral. соаг осень 5 4} 43; 
Do. 4 % Ist Mort. Deb. Rel ...... Stock 4 44% 
Do. 347 Mort. Deb. Red . Stock 3 33° 

Midland Е. Согу’. ог P. Dist. Ist Mt. D. 100 & 500 4 ue 

Newcastle & Dist. E. L. Co., £9 peii 10 5 4% 
Do. 44% Mort. Deb. кей’. Stock 44 44% 

Newcastle-upon-Tyne Elec. Supply.. 5 8 104% 
Do. £2 Pin. .... eis 5 8 1037 
Do. 5% Pref. (fully paid) . 5 5 kA 
Do, 10^Pm ., $ | 5 5% 

Notting Hill Elec. Ltg. Co., Gtd.. 10 7h 7% 

Oxford jo Irie Qu... DIO. "nein 5 | 7 ү А 
Do. 4% Deb. Red.. Stock | 4 47 

St. Sons and Pall Mall E. L. Co. Li. 5 | 10 107 
По. 7% Non-Ctn. Pref................ 5 7 TE 
De. EY Dab; Rad. осе Stock | 8} | 34% 

Smithflelt Mkt. Elec. мир, Co., Ltd. 5 | wil = 
Da. > ДО HOD. РОИ ИРЕ Stock | 4 47 

South London Klee. Sup, Corp. Lid. 5 | 8 3/-* 

South Metropolitan È L. & P. Co.. 1| 9 | Y 
Do. 7% Cum. Pref. . - 1 T rA 
Do. 47У Ist Deb. Red Mis Stock | 4} 44? 

Urban Bire. Supply Co., Ltd. 5 5 оду 
Do. 5% Cum. Pref.. sevens 5 | 5 2/6* 
Do. 4} Ist. Mort. Deb. Wed MIT Stock 4) 44%" 

Westminster Elec. Sup. Corp., Ltd. 5 12 10% 
Do. AX Cit we FERE ые» 5 4h | 44% 

ELECTRIC RAILWAYS. 

Baker St. & Waterloo 1% өү Deb | Stock ! 4 4% 

Central London ....... Stock 4 х 
о. 4% Pre erre.. 56 бов ваз тезге | PLOCK 4 4% 
Dos D Zrmslu ac naivevcosnise »sviévose: Stock 4 27 
Do. 4% Debentures.. Stock 4 45 

Ch. Grok Eust. & Hamp. Pp. Db... | Stock 4 4% 

City and South London Cois. ‚| Stock 23 44% 
Doc BZ Регр; Deb. с ussesessesesl BLOCK 4 47 
Do. 5% Perp. Pref. CU eiii Stock 5 5% 
Do. 5% Perp. Pref. 189% Stock 5 57 
Do. 5% Perp. Pref. 1901 ............ Stock 5 x 

Great Northern & City Pref. “А ' 10 | 4 1144. 

Gt. Northern, P;ceadilly & rout 10 4 4% 
Do. 4% Perp. в, ЖИЕ Stock 4 47, 

Martor CONG уде Орлик бана адаан ан. Stock nil -— 
Do. 3% c Prol: Rolise Stock nil — 

Metropolitan Cons. ——— RS 1 4% 
Do. 84% Preterence .............. .. | Stock 3} 317 
Do. VAC Руа... „сосе Buck 8 317 
Do. 3 rA Convertible Pref. ........ Stock sí 54% 

Metropolitan District .. Stock nil — 
Оо; 6 Porp: Délk ciscsccvccavess vid cs: Stock 6 6% 
De 4£ Deb. „сее Stock 4 47 
ро. Регр. Extension Pret (52^)... Stock nil - 

Ass. Ext. Pr. Guar. hy U. E. Rs. Со, stock 8 47 

Underground Elec. Railways Со о 

London 5% Profit Siw. Sec, Notes! Various 5 5% 

Whitechapel and Bow 47; ' Deb. —À LL 4 4% 

ELECTRIC TRAMWAYS. 

Bath Electric Tramways, Lid. ......... 1 5 1/-* 
D; BX Cuni BIO. 25га 1 5 nu 
Бо: А? Deb. Hudson: Stock 4 |4; 

Вігш. & Mil. lrs., Ld. Ist Db. Ra. Stock Hi 445 

British E:eetrie Iraetiou Cu., Ltd, . 10 - = 
Do. 6% Cum. Pref.. reas qe o qa 10 6 67* 
Do. 5% Perp. Deb. ... ш... Stock 5 У 
Do. (2nd Deb." еее Stock 4 “/ 

City of Brimngbam Trs. Co., Cm. Pf. 5 | 

City of Birmingham Trs. Co. >. 4% Ер 
Ist Mort. Deb. ........... es veel — 1900 + 4% 

eee 


STOCK 


FALL 


EXCHANGE, SINCE 


QUOTATION, 


11—12 
0—11 
10 Т 


100 —lus 


101—101 
10—11 


114—124 


122—125 
10 :— 103 


11—11j 


105—105 


97—100 


61— öğ xd 
64 -ök xd 


5—24 xl 


5b - 58 xd | 


11—12 
54—6 xd 
953 -— 95 


101—104 
1j- 
2—29 
90—93 
11—8 
5—5 


89—09 

63—60 

82 —54 

42—15 
100—103 
81—84 

37—89 

101—104 
114—117 
112—115 
110—113 


105—113 
70—72 
90—95 


44—48 


40—44 
104—107 


Last 


| W EEK. 


+1 
=$ 


+3 


-1 
-2 


STOCK AND SHARE LIST 


RISE OR 


NAME. 


Dublin United Trams Co. ......... 
Do. 6% Pref. . 

Hastings & District E. "Tr. Co. Do. 

I. of Thanet E. Ur. & L. Co. Cm. Pf... 


Do. 4% Deb.. 
Lancs. Un. Trs., Pr. Lien Db. AGAS Stock 
London Street Tramways Co... ess 4 
London United Trs., Ld., Cm. Pt... obese 10 
Do. 4% Ist Mort. Del. с РАА Stock 
Manx Electric R. Co., 53% Си. Pf... 5 
Do. 44% 1st Mort. Deb. Red .. ...| Stock 
tetropolitan Klee. rams, Ltd., Def.. 1 


Do. 5% €um. Pref. ... 1 
Do. 44% Deb. stk. Red.. Stock 
National Elec. Construction Co. Ltd. 1 
New General Tr. Co., 6% Cin. Pf... 5 
North Metropolitan Trams Cai £4 10s. 
bo Bez Mort: DaD: inakaa 100 
Potteries Electric Tiaction Co. Ltd. 1 
De, Be GNM PUBL доныне 1 
Do, «У Deb. Пай... агоны Stock 
Provincial Irauiways Co. Ltd. 10 
Do. 6% Cum. Pref. 10 


South Met. Elec. ‘rams & Lig. Co. Lil. 
6% Cin. Pf. (fully paid)... T 
Do. 47; Deb. Red.. 
Bordériapd Dst. E.Trs.1st Mt. Db. Itl. “1 
Yorkshire (West Riding) Elec. Trams; 
Do. 6% Cum. Pref. . od 
Do. 44% 186 Deb. Red . 


TELEGRAPH AND TELEPHONE 


Anzlo-Aimerican Telegraph Co. Ltd.| Stock 
De du. os pr Stock 
Do. Def. Ord. ..... Sto k 

Commercial Cable Co., 4% Deb. Red. Stock 


Direct Spanish Tele; raph Со. Ltd. 
Dx IC PULL злее 
Dé, 442 Dub, нана eese aeger 

Direct United States Cable Co. Ltd. 

Direct West India Cable Co. Lut, 

44% Reg. Debs... Ней... 06502050005; 

Eastern & S. African Lid., 4% Mt. Deb, 
Do. do. (Mauritius Sub.) 

Eastern Ext. Australasia & China .. 


Do. 4% Mort. Deb. Perp. .......... 
Eastern Telegraph Со. ...................| S 
Doc © RAR ETO ra annans resas 
Do. 4% Mort. Deb.. GARAk 
G. N. Tel. Co. (Copenhagen) .. — TT 

Indo-European Telegraph Co. Ltd.. 


Marconi Wireless Telegraph Co. Ltd. 
National Telephone Co., Ltd., Pref... 
Do. os erred oh 


Do. 7 Cuin. Ist Pref. PP ROR 

Do. 62 Cum. 2nd Pref. . ЭН ЕРЕН АЯП 

Do. оў 3rd Pref. . ТУПЛ 

ро. / Deb. Red . ETTET UK 

D». 17 ‘Deb. OG E yx Stock 
West African Telegraph Co. Lid. 10 
Wes: и. 7 DÀ didis Qo A SEPE siu 10 

Do. / Deb. —— m 2$ 

MANUFACTURING 

Aron Electricity Meter Co., Ltd.. 

I. OF Cus. Pref. „2...5 SERF 
Babcock & Wilcox, Ord. 

Do. 6% Pref. 


British Insulated & ‘Helsby Cables, iai. 
D». 6% Cum. Pref. ..... : 
Do. 447 1st Mort. Deb. Red. 

British ‘Thomson-Houston Co., Ltd. 

44% 1st Mort. Deb. Red.. 
Britisli Westinghoi: se Electric Mi Миц. 
Рте Ы 


Do. 4% Мо: #. Deb. Red............... 
Brest: Electrical ены Со.. 

Do. СУ. Pref, ssi нене 

Do. 44% Регр. fat Dile aot 

Do. 44% Perp. 2nd Deb. 


Callender's Cable and Const. Co., Ld. 
Do. 5% Cum. Pref.. 

Do. 44% Ist Mort. Deb... езе 
Consolidated Electrical Co., Lil. 
Crompton & Co., Ltd. ... 

Do. 5% Ist Mort. Reg. Deb. . 

Dick, Kerr & Co., Ltd 
Do. 6% Саш. Pri уос, 
Do: dL IND. ВЕ "с, ече tite 

Edison & Swan United " A." £3 paid 
Do. do. (fully paid 


Do. 4% ПОО: Җай замен деа Qi 
Do. 5% 2nd Deb. Red... сас; 
Electric Construc tion Co., Ltd. „кзз: 
Do, TA- Cum. Pref... eoonuecsvessras 


Do. 4x "st Mort. Deb... 
General Klee. Co. Ltd. 5% Cum. Pref. 
Do, 4% Ist Mort. Deb. Bed лге 
Henley SIN. T.) Tel. Works Co., Ltd. 
Do. 447; Cum. Pref. .. eee e 
Do. 44% 181 Mort. Deb. Red ..... 
be H6 0. P. Ota LI агаг 
Do. 4% Deb. chitin чуура 
w’ Const. &M p Tg Qo. ... 
о. 


Do. 
Do. 


6% Сиш. Pref. . 
lst Mtg. Deb. "m4 Red. 


s... 


р is d 


— 
| ore. ьс О сл л оо 


~ 
© 4ь © a 
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THE PROPOSED HOME OFFICE REGULATIONS 


(Special Report. Strictly Copyright) 


“НЕ inquiry into the proposed Home Office Re- 
gulations respecting the use of electricity in fac- 
tories aud workshops. was resumed before Mr. Swinburne 
an Monday at Caxton Hall, Westminster. As has been 
previously reported in our columns, objections have been 
raised to the whole principle of the Regulations, and also 
to numerous points of detail. During the previous sit- 
tings much time was devoted to the argument that 
electrical undertakers under statutory powers should be 
exempt from the Regulations, and the proposed rules 
as to the dimensions of switchboard galleries and pas- 
sages and as to the compulsory use of no-voltage releases 
for alternating-current motors were hotly opposed. On 
the resumption of the inquiry on Monday some argu- 
ments were heard with regard to the exemption of 
docks, and then Mr. A. P. Trotter, Electrical Adviser 
to the Board of Trade, gave evidence. 
MONDAY, MARCH 16i5n.—FIFTH DAY. 


Mr. Vesey Ккох. K.C., on behalf of the Mersey Docks and 
Harbour Beard, reterred to exemption (b). viz. : = Nothing in 
regulations 7, 8, 9, 10, and 28 shall apply in electrical stations 
to апу circuit, conductor, or cable used for conveying electrical 
energy for public supply or traction, under statutory powers or 
tor railway purposes.” His clients wished respectfully to 
point out that there was no reason why the words “or for 
railway purposes" should not be made applicable to the rail- 
wav works in connection with docks, especially in the case of 
a statutory dock undertaking, such as that of the Mersey Docks 
and Harbour Board. There was no real difference between a 
vailway shunting vard on dock premises and upon purely rail- 
way premises; nor was there any difference with regard to 
cranes, &c. As a matter of law, dock premises did not come 
within the Factory Acts, unless part of them were used for 
making goods or something of that sort, and he would like 
to bring to the Commissioners’ notice regulations dated August 
24th, 1926, and made under Section 149 of the Factory Act of 
1901, relating to the use of locomotives and wagons on lines 
and sidings used in connection with premises coming within the 
Factory Acts. In these regulations dock premises were ех- 
pressly excluded, and he thought that if the same exclusion 
could not be made in these regulations, at any rate the dock 
premises should be given the same advantages as railways. — 

Mr. SWINBURNE asked if the exemption referred to only in- 
cluded rolling-stock, or did it include other things? 

Mr. Укзкү Knox thought ıt was quite clear that the exemp- 
tion included cranes, capstans, &c., as the words ‘ог for rail- 
way purposes" had been added apparently to have а wider 
meaning than “traction under statutory powers," which would 
have covered purely traction purpcses. 

Mr. DowsixG, on behalf of the Barry Railway Co., suggested 
the addition of the words, “railway or dock purposes" at the 
end of the exemption. His company owned a large number of 
docks, and he concurred in everything Mr. Vesey Knox had 
said. 

Mr. Vestry Knox thought his suggestion might, at any rate, 
be confined to statutory dock undertakings. 

Mr. Gray, on behalf of the Home Office, promised to con- 
sider the suzgestion. 

Mr. A. Р. Trotter, Electrical Adviser to the Board of 
Trade, gave evidence as to overlapping between the present 
Board of Trade regulations and the proposed regulations of the 
Home Office. He said he was authorised by the Board of 
Trade to suggest опе or two amendments to the existing regu- 
lations with the object of avoiding overlapping. 

A new definition would be added to the Board of Trade regu- 
lations to read as follows :—'' In these regulations the expres- 
sion ‘principal regulations’ means regulations for securing the 
safety of the public made by the Board of Trade in... .” 

At the end of regulation Al of the Board of Trade regula- 
tions the following provision to be added :-— 

* Provided that these regulations shall not apply to the 
supply of energy to any factory, workshop, or mine." 

Another paragraph would be added to regulation Al as fol- 
lows :— 

* An extra high pressure supply shall not be given to any 
consumer’s premises other than a factory, workshop, mine, or 
electric traction works. Where the consumer's premises are 
an electric traction works, a supply shall only be given with the 
consent of the Board of Trade, and shall be subject to such 
rezulations as the Board of Trade may prescribe." 


Mr. Trotter continuing, said that at present the Board of 


Trade had to give consent to each individual case of extra high 
pressure supply, but in tuture in factories this would no longer 
be necessary, because the Home Office regulations would have 
to be complied with. ‘These alterations would, he thought 
obviate any overlapping between the two sets оі rules. 

A number of questions were put on behalt of the objectors. 
Mr. Vesey KNox pointed out that insulation was dealt with in 
regulation 6 of the Board of Trade and regulation 2 of the 
Home Oltlice. 

Mr. ‘Trower did not think there would be any overlapping 
here. He said there was a certain point at which the jurisdic- 


tion of the Home Office and the Board ot Trade met, and this 


point was defined as the consumers' terminals; which were de- 
tined in the principal Act.- 

Mr. VEsEY KNOX pointed out that it was proposed to apply 
the Home Oftice regulations to stations and sub-stations, so 
that there must be friction between the Home Otfice апа the 
Board of Trade regulations. 

Mr. Trorier said he had regarded the question mainly from 
the point of view of factories. He contessed that it night 
be necessary to exclude from the Board ot "Trade regulations 
generating stations. and = sub-stations it they were to become 
subject to the Home Office rules. 

Mr. Vesey Knox : To what, then, would your Board of Trade 
regulations apply *- They would apply mainly to the distribut- 
ing mains in the streets, and to the safety of the public in 
respect of them. 

In reply to further questions, Mr. TROTTER said he did not 
think there would need to be any modifications of the Board 
of Trade regulations with regard to sub-stations, because 
hitherto the Board of Trade had only dealt with this from the 
point of view of ventilation and drainage. The plans generally 
sent to him for sub-stations would not contain any details of 
switches. He generally told people that the sub-station must 
be constructed. according to the Home Ottice regulations. 

Mr. Vesey Knox: But the Home Office regulations deal with 
ventilation and drainage also? —These are very important for 
the employees. 

Continuing, in answer to further questions, Mr. Trorrer said 
that it was quite possible that if the Board of Trade found the 
Home Otlice regulations insufficient, or vice-versd, the owners 
of the sub-station might have to do something more, because 
the two departments were looking after the interests of different 
sections of the coinmunity. He did not think this was neces- 
sarily overlapping, because if the owner of the sub-station com- 
phed with the strictest regulations he would satisfy both de- 
partinents. Similarly, on the question of penalties, although 
Mr. Trotter understood that there would be two supplemental 
penal provisions, he did not think they would come into con- 
act. 

"ome further questions were put by Mr. Vesey Knox and 
ether representatives of objectors, which Mr. Trotter thought 
took him away from the question of overlapping, and he gave 
no answer. 

Mr. GurrRipGE, on behalf of the London County Council, 
asked if it was proposed to make fresh regulations for tramway 
sub-stations supplying energy for lighting the tramears. Mr. 
Trotter said no. In reply to further questions, that such sub- 
stations would have to comply with two sets of regulations, Mr. 
Trotter replied that the Board of Trade at present had no 
revulations for switchboard details. 

Mr. GUTTRIDGE drew attention to the extra-high pressure 
regulations of the Board of Trade, which gave the officials of 
the Board authority to enter and inspect premises. He thought 
that this would give the Board of Trade officials power to make 
«egulations as to the details of switehboards. Mr. Trotter said 
that though these regulations might give this power it was never 
acted upon, as the Board only took into account the safety of 
the public. 

Mr. Morse suggested that the Board of Trade Regulations, in 
referring to the safety of the publie, sufficiently covered the 
employees. 

Mr. TROTTER said he сопа not give a definition of the word 
* public," but 16 had not been regarded by the Board of Trade 
from the point of view of emplovees hitherto. Mr. Trotter 
further said that it was not the intention to hand over to the 
Home Otice the authorisation of extra-high pressure supply, and 
if the amendments which he had suggested permitted of this 
then some alteration must be made. 

Mr. Morse then drew Mr. Trotter's attention to the fact that 
some уеагѕ ago an innuiry was held in London at which the 
dimensions of transformer boxes under the streets were re- 
stricted to certain limits. "These limits had been approved by 
the Board of Trade, and in the case of the County of London 
Electric Supply Co., there had been 160 such boxes constructed. 
These boxes would not comply with the new regulations, and 
he wished to know what position the undertakers would be in. 
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seeing that although they did not comply with the regulations 
they were torbidden to alter them. 

Mr. SWINBURNE intimated that he did not think Mr. Trotter 
could answer this question. 

Mr. TRorrer suggested that perhaps in the cases spoken of 
by Mr. Morse, the Board of ‘trade had some regard for the 
safety of the employees, but experience had shown the pre- 
cautions taken to be insutticient. He hed a large number of 
newspaper cuttings which showed that sub-stations were a very 
fruitful source оі accident. 

Mr. Gray, on behalf of the Home Ottice, then called further 
evidence on Rule 12, dealing with no-voltage releases for alter- 
nating-current motors. 

Mr. К. Garsipe, Managing Director of Engineering Instru- 
ments, Ltd., said that his firm had been making these instru- 
ments for some time, and also as a combination of starting 
switch and stator main switch for alternating-current motors. 
The smallest sized motor for which they had standardised this 
apparatus was 50 h.p. ‘The difference in price between a plain 
hand switch and a switch with nu-voltage release for a 50-h.p. 
500-volt motor was £5. Hitherto they had mostly been put in 
coal mines, but a few had been put in factories. His firm 
only made a completely enclosed switch. For less than 50 h.p., 
although he had never made a release of this description, he 
estimated, from his experience with the larger sizes, that the 
difierence in price between a plain switch and one with no- 
voltage release was £2. His firm had supplied this apparatus 
for motors from 50 h.p. to 200 h.p., and during the three years 
they had been supplied he had received repeat orders. 

In cross-examination by Mr. Vesey Knox, witness stated 
that the price for a plain hand switch for a 50-h.p. motor, of 
the type manufactured by his firm, was about £3, and with 
the no-voltags release attachment it would be trom £8 to £9. 
These prices were the average selling prices of his firm for the 
past two years. 

Mr. Vesey Knox said that this price for a plain knife switch 
was about 200 per cent. more than the Newcastle Co. was in 
the habit of paying for a perfectly reliable article. 

Mr. GARSIDE said that, of course, switches could be obtained 
at all prices. 

In reply to further questions, he said that about 44 of these 
switches had been supplied during the past three years, 26 of 
which were for three-phase motors. Most of them had been 
supplied to electrical cortractors and manufacturers, and a good 
many of then to Mesars. Ernest Scott & Mountain, of New- 
castle-on-'l'yne. He could not give the names of any collieries 
in that district, because the collieries were not his clients. 

Mr. Vesey Knox then put a question to witness as to the 
output of his firm, to which Mr. Gray, on behalf of the Home 
Осе, objected as irrelevant. 

Mr. Vesey Knox said that he regarded this evidence as an 
attempt to push what he might call an unpractical article with 
the assistance of the Home Ottice, and he only wished to show 
that the firm represented by the witness was not really a large 
manufacturing firm at all; but he would not press the question, 

Questioned by Mr. A. B. Caine on behalf ої the London 
Electric Lighting Companies, Mr. GanstipE. said that he had 
кн several to the Union Electric Co. in London, but he 
coud not give the name of any place. where one could be seen 
working. They were supphed to the contractors, and he did 
not know for what purpose they had keen used. 

Mr. GRAY, on the question of no-voltage releases. said that 
having carefully considered Mr. Merz's evidence that probably 
95 per cent. of the installations at present existing were safe, 
without this, it was not fair to таке regulations for 
only 5 per cent., and to make the other 95 per cent. comply with 
them. The Home Office were willing to alter the second part of 
Regulation 12 to read as follows :— | 

‘Where necessary to prevent danger, to prevent the auto- 
matic restarting of a motor, every electrical motor or group of 
electrical motors shall be protected by a release which will auto- 
matically break the circuit if the current is interrupted, such a 
release being suitably placed and arranged having regard to the 
danger to be prevented." 

At this point a sugzestion was made by the objectors that a 
conference should be held between the experts on both sides 
with a view to clearing out of the way many minor points on 
which all the objectors were agreed. After some discussion, it 
was decided to appoint a committee of objectors to meet the 
Home Office experts and advisers, and the afternoon was 
devoted to a private conference between these. Messrs, Frank 
Bailey and C. P. Sparks represented the London Electric Light- 
ing Companies and the British Electrical Federation, Mr. C. Н. 
Merz represented the Newcastle Power Companies, the Mersey 
Docks and Harbour Board, &c., Mr. Cozens-Hardy and Mr. 
Sillar represented a large number of small public generating 
stations, in addition to a number of factories and consumers 
generally, Messrs. W. W. Lackie, Н. Talbot, and H. Faraday 
Proctor represented the municipalities owning generating sta- 
tions, and Mr. T. Roles represented the Bradford Corporation, 
the Leeds Chamber of Commerce, and the Yorkshire Electric 
Power Co. On behalf of the Home Office there were present 
Mr. J. Hunter Gray and Mr. Raymond Asquith, Mr. B. Arthur 


Whitelegge, C.B., M.D., H.M. Chief Inspector oí Factories, 
Mr. G. Scott Ram, H.M. Electrical Inspector of Factories, Mr. 
W. Н. Patchell and Mr. J. F. C. Snell. 


TUESDAY, MARCH 1?rg.--SIXTH DAY. 


Mr. Gray, on behalf of the Home Oftice, announced that the 
result of the conference on the previous afternoon was that those 
concerned had agreed upon certain :nodifications to the first 11 
regulations. We give below the regulations, as amended :— 

Regulation 1.—AM apparatus and conductors shall be suth- 
cient in size and power for the work they are called upon to 
do, and so constructed, installed, protected, worked, and main- 
tained аз to prevent danger so far as 18 reasonably practicable. 

The original regulation read ''for the work they may be 
called upon to do," and did not contain the last six words. 

Regulation 2.—A]l cables shall either be covered with insulat- 
ing material, and further efticiently protected where necessary. 
or shall be во placed and safeguarded as to prevent danger se 
far as їз reasonably practicable. 

The last six words have been added. 

Regulation 5.—KEvery switch, circuit-breaker, and isolating 
link shall be:—(a) So constructed, placed, or protected us to 
prevent danger. (b) “о constructed and adjusted as accurately 
to make and to maintain good contact. (c) Provided with an 
etticient handle or other means of working, insulated from the 
system, and so arranged that the hand cannot inadvertently 
touch live metal. (d) So constructed or arranged that it cannot 
accidentally fall or move into contact when lett out of contact. 

The word inadvertently has been added. 


Regulation 4.—KEvery switch intended to be used for breaking 
a circuit and every circuit-breaker shall be so constructed that 
it cannot be inadvertently left in partial contact. Every switch 
intended to be used for breaking a circuit and erery circuit- 
breaker shall be so constructed that an arc cannot accidentally 
be maintained. 

The italicised words have been added. 

Regulation 5.—Every tuse and automatic circuit-breaker used 
instead thereof shall be so constructed and arranged as efle. 
tively to interrupt the current before it so exceeds the working 
rate as to involve danger. It shall be of such construction oi 
be so guarded or placed as to prevent danger from overheating. 
or from arcing or the scattering of hot metal or other sub- 
stance when it comes into operation. Every fuse shall be 
either of such construction or so protected by a switch that 
the fusible metal may be readily renewed without danger. 

The alteration is merely a verbal one. 


Regulation 6.—Every electrical joint and connection shall be 
of proper construction as regards conductivity, insulation, 
mechanical strength, and protection. 

This regulation is as before. 

Regulation 7.—Ethcient means, suitably located, shall be pro- 
vided for cutting off all pressure from every part of a system as 
may be necessary to prevent danger. 

The italicised words replace the word ‘‘circuit’’ in the 
original regulation. 

Regulation 8.—It was agreed that, subject to discussion on 
Regulation 15, this regulation should be altered to read as 
follows :— 

“Eticient means suitably located shall be provided for pro- 
tecting from excess of current every part of a system as may 
be necessary to prevent danger." 

The regulation is entirely re-written. Originally it specified 
that every circuit arranged to carry more than 750 watts should 
be separately protected. 

Regulation 9.—Where a conductor of a system is connected to 
earth, no single pole switch other than a link for testing pur- 
poses or а switch for use in controlling a generator, shall be 
placed in such conductor or any branch thereof. 

Originally the regulation read :—'' Where one point of а svstem 
is connected to earth, no single-pole switch other than a link 
for testing purposes shall be placed in any cable connected 
thereto.” 

Regulation 10.--Where one of the main conductors of a system 
is bare and uninsulated, such as a bare return of a concentric 
system, no switch, fuse, or circuit-breaker shall be placed in 
that conductor, or in any conductor connected thereto, and the 
said conductor shall be earthed. 

There is practically no alteration in this. 

Requlation 11.--Every motor, converter, and transformer 
shall be protected by efficient meane suitably placed, and so con- 
nected that all pressure may thereby be cut off therefrom and 
from any apparatus in connection therewith, provided, hea- 
ever, that where one point of the system їх connected to earth. 
there shall be no obligation to disconnect on that side of the 
system which is connected to earth. i 

“Etħcient means" replaces the words ‘‘switch and switches 
in the original regulation, and the last thirty-one words have 


been added. 
The proceedings were adjourned at an early hour to allow 


of a further conference between the parties in respect of the 
remaining regulations. 
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WEDNESDAY, MARCH 18тн.—5ЕУЕХТН DAY. 


Mr. SWINBURNE said he understood the Committee of Ob- 
jectors and the Advisers to the Home Office had not concluded 
their consideration of the regulations. 

Mr. Gray handed in a report of the proceedings of the 
rivate conference as far as it had gone yesterday, and we 
give the further amended regulations below. At the same time 
he corrected part of Mr. W. H. Patchell’s evidence concerning 
no-voltage releases. Mr. Patchell had stated that he had used 
these for both 440 volts and 2,000 volts. Upon inquiry it was 
found that these had not been actually used for 2,000 volts, 
although the apparatus was ready. | 

Regulation 12.—Every electrical motor shall be controlled by 
an efficient switch or switches for starting and stopping, so 
placed as to be easily worked by the person in charge of the 
motor. To prevent danger through the automatic re-starting 
of a motor every electrical motor or group of electrical motors 
shall be protected by a release which will automatically break 
the circuit if the current is interrupted, such release being suit- 
ably placed with regard to the danger to be prevented. Pro- 
vided that no release shall be required for any motor which has 
ar. attendant constantly at the controller of such motor while 
at work. In every place in which machinery is being driven 
by any electric motor, there shall be means at hand for either 
switching off the motor or stopping the machinery. 

The words in italics have been added. The last ten words 
replace the words ‘‘for quickly stopping the motor" in the 
regulation as originally drafted. ‘This is one of the regulations 
about which there has been much discussion, in view of the 
contention that no-voltage releases for А.С. motor switches are 
unecessary, and that very few are in use. | 

Regulation 13.—Every flexible wire for portable apparatus 
shall be connected in a system either by efficient permanent 
joints or connections, or by a properly constructed connector. 
Adequate precautions shall he taken against shock due to leak- 
age or other cause in all places where the person handling the 
portable apparatus is not insulated from earth. In such places 
and in any place where the pressure exceeds low pressure, the 
portable apparatus and its flexible wire shall be controlled by 
sufficient means suitably located, and capable of cutting off the 
pressure. 

The original regulation specified the use of a switch to control 
every plece of portable apparatus and its flexible, and that in 
the case of pressures exceeding low pressure the switches should 

be double-pole. It is seen that the necessity of a switch in the 
case of low pressure is dispensed with. 

Regulation 14.— The general arrangement of  switchboards 
shall. so far ав reasonably practicable, be such that: (a) All 
parts which may have to be adiusted or handled are readily 


LOCAL 


BARNES: Electricity Charges.—In a report, the Electrical 
Engineer recommends that 10 per cent. for lighting be allowed 
to power consumers. In regard to a suggestion made that the 
charges for private lighting be reduced by 14. per unit, the 
engineer states that if such a reduction was made, there would 
he £1,542 less income, and he suggested that if a reduction was 
deemed essential, that it should be only 5d. The surplus gross 
revenue for 1907-8 was £6,837, and deductions from this left 
a net amount of £4,191. The amount necessary to,meet cur- 
rent expenditure was £1.200, leaving £35,000 to be carried to а 
reserve. fund, the establishment of which he strongly recom- 
mended. In the result the Council decided not to make any 
reduction in the charges, but approved the establishment of a 
reserve fund, and referred the question of the amount of such 
fund to the Finance Committee. 

BATH: Гле Electric Light Works.—At the last meeting of 
the Corporation the report of the Electric Lighting Committee 
stated that, in connection with the application of the Bath Rural 
District Council for an extension of their Electric Lighting Pro- 
visional Order for two years, and a transfer of the powers to 
Mr. Schenk. representing the Somerset Electric Power Co., ob- 
jection had been lodged with the Board of Trade. Dealing with 
the proposal to purchase the Corporation's electricity works by 
Mr. Schenk. the Chairman of the Electricity Committee stated 
that it would be impossible to complete the arrangements entered 
into for the transfer to the undertaking by the date mentioned 
in the agreement, namely, March 31st. Difficulties had arisen 
which had necessitated a further interview between Mr. Schenk 
and the sub-committee, and an alternative proposal had been 
made. which, if it could be carried out. the committee were of 
an opinioa would be equally advantageous to the Corporation. 
It had been agreed, however, that the sum of £2.500. which 
had been deposited by Mr. Schenk, would remain the property 
of the Corporation. 

BIRMINGHAM: The Tiridale Tramcar Accident.—Col. Yorke 
held an inquiry at the Oldbury Council House on Thursday into 
the recent accident upon the system of the Birmingham and 
Midland Tramways, Ltd., when а car overturned when crossing 
the points at Tividale (ELECTRICAL ENGINEERING, Marcu Sth, 


accessible. (b) The course of every conductor may, where neces- 
sary. be readily traced. (c) Conductors connected to different 
systems are kept wcll apart and can when necessary be readily 
distinguished. (d) All bare conductors are so placed or pro- 
tected as to prevent danger from accidental short circuit. 

The words in italics have been added. 

Regulation 15.— Every switchboard having bare conductors 
normally so expcsed that they may be touched, shall be located 
in an area or areas set apart for the purposes thereof or where 
necessary suitably fenced or enclosed. | No person except an 
authorised person, or a person acting under his inmediate super- 
vision, shall for the purpose of carrying out his duties have 
access to any part of such area. 

The words in italics have been added. 

Regulation 16.--All apparatus appertaining to a switchboard 
and requiring handling shall, so far as practicable, be so placed 
or arranged as to be operated from the working platform of 
the switchboard, and all measuring instruments and indicators 
connected therewith shall, so far as practicable, be so placed as 
to be observed from the working platform. If such apparatus 
be worked or observed from any other place, adequate precau- 
tions shall be taken to prevent danger. 

No alterations have been made. 

Regulations 17 and 18.—The consideration of these regulations 
was postponed. ‘They relate to the design and dimensions of 
switchboard galleries and passage-ways, and it will be remem- 
bered that they are PU opposed, especially by the owners 
of existing electricity works. 

Regulation 19.—All parts of generators, motors, transformers, 
or other similar apparatus, at high pressure or extra high pres- 
sure, and within reach from any position in which any person 
employed may require to be, shall be, so far as reasonably prac- 
ticalle, so protected as to prevent danger. 

The word “parts” replaces the words “ај fixed coils, con- 
ductors, or terminals " in the original regulation, and the words 
"gsnnilar," and ‘во far as reasonably practicable" have been 
added. 

Requlation 20.--Where a high pressure or extra high pressure 
supply is transformed for use at a lower pressure, suitable pro- 
vision shall be made to guard against danger by reason of the 
lower pressure system becoming accidentally charged above its 
normal pressure by leakage or contact from the higher pressure 
System. І 

The only alteration in this regulation is ап tmportant verbal 
one. 


, 


In order to give an opportunity for the Committee of Ob. 
je tors and the Advisers to the Home Office to complete their 
consideration of the regulations, the inquiry was adjourned 
until Tuesday, March 24th. | 


NOTES 


p. 367). During the course of the evidence the inspector stated 
that he was unable to attribute the cause of the accident to the 
condition. of the permanent way. No technical evidence was 
called. 

BRIGHTON: Shoreham Harhour and the Electricity Works. 
—'[he Shoreham Harbour ‘Trustees at its last meeting dis- 
cussed the question of the protective measures which it con- 
sidered the Corporation should take to protect the foreshore of 
the harbour, in consequence of the operations of the Corporation 
in connection with the electricity works. It was pointed out 
that the Corporation had weakened that part of the beach by 
taking shingle for the foundation of the Southwick works, with 
the résult that part of the beach had given way, and the sea 
had come over the crown. The Harbour Master expressed 
the opinion that very much more substantial work shodld be 
done than up to the present, and suggested the use of groynes. 

CITY OF LONDON: 7'ramiways.—At the meeting of the 
Court of Common Council on Thursday, the following letter 
from the Clerk of the London County Council was read :— 
“The Council understands that the City Corporation has under 
contemplation the rebuilding of Southwark Bridge. The Coun- 
cil feels that this work, if undertaken by the Corporation, would 
afford a very favourable opportunity for taking the tramways 
across the bridge from the present terminus in Southwark 
Bridge Road to a point a little north of the river. Ву this 
means important additional travelling facilities would be pro- 
vided—-particularly for those wishing to reach parts of the City 
which would be thus served. The Southwark Bridge tramways 
are already largely used by persons travelling to and fro from 
South London to their places of work in the City. and the pre- 
sent position of the tramway terminus south of the river is a 
source of very real inconvenience to those passengers. In view 
of these facts, the Council hopes that the Corporation will be 
so good as to take into consideration the question of the exten- 
sion of the tramways as proposed. simultaneously with the 
reconstruction of the bridge, if decided upon. The Highways 
Committee of the Council have the matter before them, and 
they would be glad of an opportunity of attending before the 
Corporation, or one of its committees, on the subject by depu- 
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tation, and explaining the Council's views thereon. more fully. 
It would be a great convenience if уоп would kindly intorm 
ше at an early date whether the Corporation will grant an anter- 
view to the committee to discuss the question." The letter was 
referred to the Bridge House Committee, who were empowered 
to confer with the Highways Committee of the London County 
'ouncil. | 

T DUNDEE: T'he Stannerqate Power Station. Mr. Н. Richard- 
коп, the Electrical Engineer, reports that the extra high tension 
mains from the Dudhope Crescent Road station to the central 
area of the city, have been completed, whilst those from the 
new station at Stannergate will be laid shortly. 

DUNEERMLINE: Electric Lighting.--1n consequence of the 
refusal of Sir Alexander Kennedy to act as Consulting En- 
gineer to the Town Council, owing to his advice to dispose 
of the Provisional Order to the Fife Electric Power Company 
not being acted upon, the Electric Lighting Committee recom- 
mends that Mr. O. F. Francis, Electrical Engineer {о the 
Kirkcaldy Burgh Council, be appointed to асі. А motion dis- 
approving of this recommendation, and urging that a. vote of the 
ratepayers be taken to. decide the question as to whether 
the Council shall erect a generating station or transfer its 
Provisional Order, was ultimately carried. 

EALING: Zramways.—- Councillor Armriding, the originator 
of the proposed scheme of municipal tramways, has stated that 
he has come to the conclusion that the trams would be neither 
profitable nor practicable. 

EDINBURGH: Edinburgh Exrhibition.--1t is stated that a 
proposal will be made to the Corporation tor laying a double 
line of electric tramway between the terminus of the present 
cable line at Murrayfield and the Edinburgh Exhibition. The 
proposal is being made by the owners of the patent of the Cope 
-hallow-conduit system, who express their willingness to lay 
down the line free of cost, to work it during the Exhibition, 
and, if desired, remove it at the close. Тһе Edinburgh Tram- 
ways Co. has been negotiated with, and are prepared to arrange 
for through booking. 

HANDSWORTH: Purchase of Tramways.--The Urban Dis- 
trict Council has served notice upon the City of Birmingham 
Tramways Co., requiring the company to sell to the Council 
the tramways in Handsworth. A sub-committee of the Urban 
District. Council recommend that arbitration be resorted to for 
settling the price to be paid for the undertaking, and that the 
Board of Trade be asked to appoint a referee. 

JOHANNESBURG: The Gas Driven Generating Ntation.—1t 
seems, says the British and’ South African Export. Gazette, 
that an effort to remedy rather than reject the giant producer- 
gas power plant at Johannesburg has been hindered by pre- 
mature publicity. The Council had under 
scheme bv which Messrs. W. and J. Beardmore, the guarantors, 
were to be allowed to form two companies, one for lighting and 
one for power, and the former, with a capital of 2250.000, 
was to take over the plant on payment of £175.C00. of which 
£125,000 would be in debentures. This company was to guar- 
antee to commence the restoration of the plant within six 
months, to bring it to within 25 per cent. of the contract stipu- 
lation within two years, and to supply the Municipality. with 
10.000.000 units per annum. while also reserving the right to 
supply current to the mines. The power company was to have 
^a capital of £200,0C0, would guarantee the £125,C00 deben- 
tures, and would erect and equip a power station. The whole 
scheme was to be without prejudice to the Municipality's claim 
on the contractors and guarantors. The details of the scheme 
were being kept strictly private, when the Jranscaal Leader 
astonished the Council and public alike by printing a lengthy 
account of it, which the Special Committee alleged to have been 
divulged by one of themselves, and forthwith resigned by way 
of protest. A new committee has now been appointed, and 
the scheme, if it be adhered to, needs a great deal of elucidation, 
and will no doubt, be the subject of thorough discussion by 
the authorities and the ratepayers before it is adopted. 

KIRKINTILLOCH: Tramiways.—'Fhe question of approach- 
ing the Glasgow Corporation for an extension of the tramway 
system into Kirkintilloch, was raised at a recent meeting. and 
the Clerk to the Council was instructed to write to the Tram- 
wavs Committee of the Glasgow Corporation on the subject. 


LANCASHIRE: New Tramway Project.—Messrs. Vaudrey, 
Oppenheim, and Mellor, solicitors for the promoters of the 
proposed new tramway between Preston, Chorley, Adlington, 
and Horwich, coupling up there with the Bolton system, are 
negotiating with the Bolton Corporation for a supply of current 
in bulk at the Horwich end of their svstem. 

LEEDS: Z7ramwaymen's 1]ours.—A deputation of the Amal- 
gamated Society of Tramway and Vehicle Workers has waited 
upon the Consultative Committee of the Corporation to dis- 
cuss the men’s demand for a reduction of six hours per week 
in the hours of labour, without any reduction in pay. The 
Tramways Committee, as a compromise, recently offered a 
merit badge for seven years’ service and afterwards, carrying 
with it an advance of 1s. per week. The men's Union state 
that in eleven towns chosen bv Mr. Hamilton, the Manager, 
for the purpose of comparison, the average rate of pay is 6:244. 
per hour, as against 6d. per hour in Leeds. The matter has been 
referred. back to the Tramways Committee. 
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LIVERPOOL: Vramwaymen's Pensions.—The City Council 
has adopted a scheme for providing pensions for the tramway 
employees. Each employee will contribute 2d. per week, and 
the Corporation will contribute a similar amount. 

LONDON: London County Council: GLB. Surface Contact 
System.—AÀ suceesstul trial trip has been made over the line 
between Aldgate and Bow Bridge, which has been constructed 
upon the С.В. surface contact system. It is not expected that 
the full service of cars will be available for about a month. 

New Chairman of the Highways Committee.—The High. 
ways Committee of the London County Council have elected 
Mr. Whitaker Thompson (Vice-Chairman of the Council) as 
Chairman of the Highways Committee for the comung year. 
Mr. А. Shirley Benn has been elected Vice-Chairman, and will 
also represent the Highways Committee on the General Pur 
poses Committee. 

Tramways.--On the report of the Law and Parliamentary 
Committee, Sir John Benn asked whether the committee were 
aware that in consequence of the arrangement arrived at be. 
tween Paddington Borough Council and the Metropolitan. Ele- 
tric Tramways, Ltd., unless prompt action was taken the 
whole cost of the improvements, consequent on the extensiun 
of the L.C.C. tramway to Edgware Road, would fall on the 
County of London, and that by this arrangement. Paddington 
would escape that proportion which other boroughs had paid 
in like cases. Mr. Cassel, Chairman of the Coninittee, ex- 
plained that there was an arrangement between the promoters 
of the Bill and the County Council, by which at any time up 
to the end of committee stage in the Second House the Bill 
should be withdrawn unless the Council approved. of certain 
points. Difficult negotiations were still in progress, and the 
results would be laid before the Council as soon as possible. 
Кеіегепсә to this matter is also made in the ‘ Local Note” 
under Paddington, below. The Highways Committee reported 
that the Board of Trade has approved the adoption of tne 
overhead system on the tramways from Hammersnuth Broad- 
way to Uxbridge Road. 

Camberwell: Underground Telegraph Wires.—The Borough 
Council has granted the Postmaster-General's request for consen. 
to the placing of underground telegraph lines along 24 thorough- 
fares in Peckham, subiect to the roadways and footways being 
made good at the expense of the Pest Otlice authorities. 

Fulham: Reserve Fund.—The Borough Council. having re- 
ceived a report that at the present time there is a sum of, ap- 
proximately, £2,016 standing to the credit of the Electric Light 
Machinery Maintenance and Reserve Fund, with reference to 
which the Finance Committee has been in consultaticn with the 
Electricity and Lighting Committee, has decided that the fund 
be placed to a separate account on deposit at the bank. such 
reserve account to be duly credited each quarter with the 
amount of interest it earns. 


Greenwich: Tramways.—The | L.C.C. is to be asked to 
construct a double line of tramway from the present terminus 
to Church Lane, Charlton, or to Charlton Lane. Ht is propcsed 
by a joint committee of Greenwich Council that that authority 
contribute one-third of the cost of the road widenings. 


Hackney: Electricity. Accounts,—The report of the Finame 
and Electric Lighting Committee for the year ended Match 
315, 1907, the fifth complete year of working. show that at that 
date the equivalent of 151,222 8 c.p. lamps were connected te 
the mains, including 372 motors, with an aggrepate of 1.6;U 
h.p. The total number of units sold was 35.504.536. and the 
average price received 2024. per unit. For pubiic lizhting the 
average price received per unit was l'3ld.; for private lightin. 
Slld.; for power Г0?4.; and tor destructor power ld. Tie 
total number of units generated was 5,955.455, the difference 
being accounted for оу works lighting and power, 190.665. 
battery 96,300, and distribution 162,152. The works соз 
amounted to O' 50d. per unit, and the total cost of generation. 
distribution, and management was O' 73d. per unit, a reduction 
of 0114. per unit on the result for the previous year. Wath 
these costs, Hackney. tor the fifth year in succession, Secures 
the record for the lowest costs of generation and distribution of 
electricity in the metropolitan area. The report gives the jel- 
lowing comparisons of total works and management costs per 
unit sold :—-Hackney, number of units sold, 3.503.556; tota’ 
works and management costs per unit sold. Q';3d. Popiar : 
Number of units sold, 4.208,502; total works апа manavement 
costs per unit sold. 092d. Stepney: Number of units sold, 
4.751,182 ; total works and management costs per unit sold, Q 984. 
Bermondsey : Number of units sold, 1,906.489; total works and 
management costs per unit sold, 099d. Hammersmith: Number 
of units sold, 4.220.756; total works and management costs per 
unit sold, l'0O/d. Fulham: Number of units sold. 2.214.747: 
total works and management costs per unit sold, 126d. Sv. 
Pancras: Number of units sold, 7,276,214; total works and 
management costs per unit sold, 137d. Battersea: Number otr 
units sold. 2,159,873; totai works and management costs per 
unit sold, 145d. Shoreditch: Number of units sold. 4.218.574: 
total works and management costs per unit sold, 1:444. Isiing 
ton: Number of units sold, 5,829,650; total works and mana.» 
ment costs per unit sold, 163d. Hampstead: Number of units 
sold. 4,505,765 : total works and management costs per unit seld. 
177d. Southwark: Number of units sold. 1.005.855: tota. 
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works and тападешэпф costs per unit sold, 1:814. The finan- 
cial results of the years working shows that the total revenue 
was £51,417 6s. lUd., and working expenditure (including ex- 
penses in connection with public lamps), £12,124 10s. 7d. The 
gross profit tor the year, plus interest, was £19,630 19s. Prin- 
cipal and interest absorbed £16,744 18s. 14., and the balance 
of £2,886 0з. 114. has been transferred to the reserve fund. 

The capital expenditura of the undertaking is £292,078 9s. 3d. 

The reserve fund now stands at £12,946 4s. 1d. 

Marylebone: Expenditure on Electricity Works,—At Tues- 
days London County Council meeting, the Finance Committee 
reported that they had received an application from the 5t. 
Marylebone Borough Council for the advance of £9,172 for 
the undermentioned purposes їп connection with the Borough 
Council's electric ТКО undertaking :—-(1.) Mains (£5,053); 
(3) Machinery, viz., additional bonus on efficiency of four 
turbo-dynamos (51,529), circulating water pump and motor 
(£845), sub-station switchboards, &е. (£1,480); and (iii.) Tele- 
phone equipment (£287). The loan was sanctioned, repayable 
as follows :—Mains, &c., 50 years; machinery, 20 years; and 
telephone equipment, 10 years. In addition to this applica- 
tion, the Borough Council has applied for a sum of £44,C02, 
in connection with its electric lighting undertaking, which, 
added to the sums already sanctioned, will bring the total 
amount of loans in respect of the undertaking up to £2.0435.000. 
When the last application from the Borough Council for a loan 
in connection. with the undertaking was under consideration, 
the Finance Committee informed them that, in view of the 
very large sum which had been expended upon the under- 
taking, they would feel great dithculty in recommending sanc- 
tion to any further loans, and that only loans for such addi- 
tional expenditure as was absolutelv necessary would be con- 
sidered. They have therefore reminded the Borough Council 
of this communication, and have been told in reply that the 
present applications relate chiefly to expenditure in connection 
with the change of pressure and system of supply, and to 
the balance of the cost of erecting the generating station. With 
regard to the change of pressure, the Borough Council points 
out that it was impossible in the early stages to estimate 
closely the probable cost, and that the work had to be carried 
through in а very limited time, and involved larger expendi- 
ture {һап was thought would probably have been the case. 
owing to the stringent regulations laid down by the Board ot 
Trade and the Council. The Borough Council adds that the 
applications cover the expenditure to date, and that it is not 
contemplated that any additional outlay on generating plant 
will be necessary in the normal development of the under- 
taking for some years to come. The Finance Committee are, 
however. deferring their report upon the application for the 
larger amount. 

Paddington: Tramways.—The Borough Council has aprecd 
not to oppose the Metropolitan Electric Tramways Company's 
Hill for an extension of their tramways along the Harrow Road 
from Lock Bridge to Edgware Road, the company having 
agreed to carry out, at its own expense, all the necessary street 
widenings, and to contribute £4,500 towards some street im- 
provements now in the course of progress. 

Shoreditch г Expenditure on New Connections.—At Tuesday's 
meeting of the London County Council. the loan of £7,150 
was sanctioned for expenditure from October, 1905, to June. 
1907. This has been necessitated by the demands of consumers. 

285 additional premises have been connected during the period, 
whilst mains have been !aid over a route length of about 83 
miles. The items and periods of loan are as follows :--Mains, 
£4,365, 30 years; Meters, £706, 10 years; and house services, 
£2.079, 12 wears. The Finance Committee of the London 
County Council have, however, informed the Borough Council 
that it is mot desirable that applications of this character 
should be so long deferred. 

Westminster: Underground Telephone Wires.-The Works 
Committee recommend that a protest be made against the 
London County Council exercising jurisdiction in connection 
with the laving of underground telephone wires by the National 
Telephone Co. in any street in the City, except as may be 


TENDERS INVITED AND 


ARGENTINE.—The workshops of Tafa Viejo. on the Central 
Northern Railway (National) are to be electrically equipped, and 
tenders will shortly be invited. 

AYR.-—Mr. R. Marshall, the Borough Electrical Engineer, 
recommends the installation of a 500 kw. alternator and other 
additions. Application is to be made for sanction to. borrow 
£30.000 to meet extensions during the next eight vears. 

BECKENHAM.-—1t is proposed to install a battery at the 
zenerating station. 

BRAY.— The Urban District Council invites tenders for elec- 
trical stores during the year ending April 1st, 1909, including 
cable, carbons, switches, incandescent lamps, &c. Tenders to 
the Clerk by April 7th. 

BRISTOL.---The Electricity Committee invite tenders for a 

ә 


necgssary for the protection of property vested in them, or im- 
posing upon the company any conditions with reference to 
matters which are within the Jurisdiction of the City Council 
as road authority. It is proposed to forward a communication 
to the L.C.C. accordingly, and copies to the Postmaster-General 
the National Telephone Co., the Corporation of London, and 
the Metropolitan Borough Councils, with a request to the last- 
mentioned to address a similar communication to the County 
Council in the event of their concurring with the views of the 
City Council. The Works Committee point out that the power 
given to the County Council by the Telegraph Act, 1892, which, 
however, only applies to the works ot a licensee under the 
Telegraph Acts, e.g., the National Telephone Co. does not over- 
ride the power of the road authority, i.e., in London, the re- 
spective City, and Borough Councils, but is supplemental to it. 

MANCHESTER: 7ramcar Cleaners? Hours.—Yhe Municipal 
Employees’ Association at Manchester has made an application 
for an advance of wages for the cleaners and brakesmen. Mr. 
J. M. McElroy, the General Manager, has replied that the Com- 
mittee, having carefully considered the application, is unable to 
comply. The work of cleaning and examining the cars is now 
done at night, and in order to meet the wishes of the men ex- 
pressed by a deputation recently, instructions have been given 
for arranging the work so that each man shall have one night 
per week off. | 

OXFORD: Tramway Position.—It is stated that an agree- 
ment has been arrived at between the Oxford Tramways Co., 
which owns the existing horse tramways, and the National Elec- 
tric Construction Co., which has Parhamentary powers to acquire 
these and to reconstruct them upon the surface-contact system, 
whereby the present arbitration proceedings shall be abandoned 
and a new company formed. ‘This new company will receive the 

arliamentary concession, and also the plant and property of the 
existing company. The arrangements, of course, have to receive 
the sanction of the sharehclders of the existing company, and 
also of the Corporation, as the arbitration proceedings аге 
nominally between these two. ` 

PENZANCE: Electric Lighting.—It has been decided to allow 
the Penzance Electric Lighting Co. until October 5156 to give 
them an opportunity to satisfy the Council that they are ina 
position to proceed with their Electric Lighting Order. This 
decision has been come to in consequence of a request by the 
promoters of the company that the Council shall take no action 
at present to secure the revocation of the Order of 1904. 

PERTH : Electricity Charges.— The Town Council has notified 
the North British. Railway Со. and the Highland Railway Co. 
of their intention to increase the charge for electricity to 234. 
per unit. The two companies in question have accepted this 
increase on the distinct understanding that the Council will re- 
consider the matter when fixing the rates for next year with a 
view to having them reduced. 

SCUNTHORPE: Provisional Order Revocation.—The Electric 
Lighting Order granted to the Urban District Council in 1905 
has been revoked by the Board of Trade. uw 

SWINDON: Tramway Accident Rate.--The current year's 
rate at Swindon includes one penny in the pound as a final 
payment of the rate of 2s. 7d., which was levied in consequence 
of the heavy claims arising out of the accident on the tram- 
way system two years ago. 

YARMOUTH: Street Lighting.—¥ifty-four incandescent gas 
lamps are to be converted to electric lighting. 

YEOVIL: Electric Lighting Order.—The Board of Trade has 
been informed that the Council does not considerit advisable to 
take any further steps in regard to putting into force the elec- 
tric Lighting Order granted in 1903. 

YORK: 7 ramways.—A communication has been sent to the 
Corporation by the Yorkshire Architectura: and York Arch:vo- 
logical Society protesting against the threatened encroachment of 
the City ramparts in connection with the electric tramways re- 
cently sanctioned by the Light Railway Commissioners. The 
communication states that the defensive carthwork surrounding 
the City of York is one of the very few in England that has 
not been entirely obliterated, and the preservation of it is 
highly desirable. 


PROSPECTIVE BUSINESS 


twelve months’ supply of arc lamp carbons, and joint and 
junction bexes. (See an advertisement this week.) 
BURSLEM.—At the last meeting of the Council, the Electric 
Lighting Conimittee reported that Mr. H. R. Hooper, the Local 
Government Board inspector, had recently visited the works at 
Burslem, and had remarked to the Engineer that having regard 
to the probability of the scheme for the federation of the Pot- 
teries being carried through, it was inadvisable to carry out any 
extensions at Bursiem except those absolutely necessary to meet 
immediate requirements. The committee, however, adhere to 
their reselution. to apply to the Local Government Board for 
sanction to borrow £12.000 for the electrical undertaking. This 
recommendation has been confirmed by the Council. 
CHESHIRE LINES COMMITTEE.-. Tenders are invited for 


the purchase of a second-hand boiler, steam engine, &с. Full 
particulars from the Engineer at Central Station, Liverpool, and 
tenders by April 7th. (See an advertisement this week.) 

CHESTER.—The irstallation of a refuse destructor at the 
electricity works has been decided upon. 

DEWSBURY.—The Electricity Committee invite tenders for 
surface condenser and cooling tower. Full particulars from the 
electricity works (fee £1 1s., returnable), and tenders to the 
Chairman of the Electricity Committee by March 30th. 

DUBLIN.—The North Dublin Union Guardians are consider- 
ing the lighting of the union with electricity. 

EDINBURGH.--Tenders are invited for the supply of the 
following material for the Electricity Supply Department for 
the year from May 16th, 1908:—1. Bitumen. 2. Arc lamp 
carbons. о. Arc lamp globes. 4. Cast-iron pipes and pavement 
boxes. 5. House service fuse-boxes. 6. ое meters. 
Particulars from the Engineer's oftice, Dewar Place, Edinburgh 
(fee, 10s. for each specification, returnable), and tenders to 
the oe Clerk by March 30th. (See an advertisement this 
week.) 

FROME.-—Mr. H. R. Hooper held a Local Government Board 
inquiry last week into an application by the Urban District 
Council for sanction to borrow £11,100-for the purpose of the 
electric lighting undertaking. The inquiry was adjourned until 
March 3lst. 

HALIFAX.—The Tramways Committee recommend that motors 
and material be purchased at an estimated cost of £6,000. ‘his 
includes £4,000 for fifty 35 h.p. motors to replace existing 25 
h.p. motors, and £1,100 for controllers for same. 

HUDDERSFIELD.—Tenders are invited for the supply of 
single-phase alternating-current meters during the ensuing 
twelve months. ‘Tenders to the Town Clerk by March 25th. 

BLACKBURN.—Tenders are invited for the new Y.M.C.A. 
Hall in Limbrick, Blackburn, which will be lighted by elec- 
tricity. The architect is Mr. T. J. Parkinson, of Richmond 
Terrace, Blackburn. 
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LEEDS.—The Electric Lighting Department invite tenders 
for the supply of steam coal and various supplies, including 
rubber-covered cables, main boxes, jointing and insulating 
material, electric lamp fittings, and sundries. Particulars from 
the Manager, and tenders to the Town Clerk by March dist. 


LIVERPOOL.—The Tramways, Electric Power and Lighting 
Committee recommend that application be made to the Local 
Government Board to borrow £3,000 for the erection of addi. 
tional buildings at the Northend sub-station. 


LONDON: Bermondsey.—The Electrical Engineer has sub. 
mitted estimates for extensions as follows :—750 kw. generating 
set, £5,810; marine boiler, 14,000 lb. evaporation, £1,900; con. 
denser, 25,000 lb., £35,460; total, £11,170. In a report made, 
the Electricity Committee recommend that the work should be 
put in hand with the least possible delay, so that the proposed 
extended plant may be ready to meet the increased demand 
which may confidently be looked for in the coming winter. 

Ham pstead.—A new sub-station is to be erected at an esti 
mated cost of £380. 

Marylebone.—Sanction has been granted for a loan of £9,172 
in connection with the Borough Council's electricity undertak- 
ing, and application has been made with regard to an addi- 
tional £44,002. Further particulars wil be found in our 
“ Local Notes" pages. 

Shoreditch.—Hagyerston Baths are to be re-wired at an esti- 
mated cost of £75 15s. 6d. In the working-class dwellings, 106 
prepayment electricity meters are to be installed, at an esti 
mated cost of £225. A commutator grinder is to be obtained 
for the generating station, at an estimated cost of £65. 

ROTHERHAM.—The Engineer, Mr. E. Cross, recommends 
an application to the Local Government Board for a loan of 
£35,500 for the addition of a turbo-alternator with condensing 
plant, switchboard, &c., to the electricity works. This recom- 
mendation has been confirmed by the Corporation. 

WOLVERHAMPTON.—Double-deck tramears are to be pur- 
chased at an estimated cost of £2,000. 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA: Fictoria.—The tender of Mr. R. B. Hunger- 
ford, 165 Pitt Street, Sydney, has been accepted by the Victorian 
Postmaster-General’s Department for the supply and delivery, at 
Melbourne, of five sections of a telephone switchboard for 
incoming junction lines for the Central Telephone Exchange, 
Melbourne, at £2,989. 

In connection with the erection of a central telephone ex- 
change in Latrobe Street, Melbourne, the tender of Messrs. 
Swanson Bros., at £18,499, has been accepted. 

BARNES.—The Urban District Council has accepted the 
tender of Babcock & Willcox, Ltd., at £855, for a locomotive 
crane. 

BRIGHTON.—Tenders have been received for carbon fila- 
ment incandescent lamps for street lighting, and the Engineer 
reports that the best all-round lamp for life and efficiency is 
that submitted by the Sun Electrical Co., who quote 63d. per 
lamp. and the second best that of the British Thomson- 
Houston Co., who quote 6d. per lamp, a reduction of 14. and 
134. respectively on the amount paid under the present contract. 
The Engineer' points out, however, that these reductions in 
price have been made at the expense of the efficiency of the 
lamps, for whereas the running contract is for lamps consuming 
. 55 watts per candle, the present offers are on the basis of 
44 watts. This wonld mean an additional £468 per annum 
in the cost for electricity. Under the circumstances, he strongly 
reconmends the Council to reject the whole of the tenders 
received, and to adopt the new 16 c.p. “Tantalum ” lamp which 
has just been put upon the market. By this means the candle- 
power at present given, he estimates, could be exactly doubled 
for the same consumption of current at a net increased cost of 
£138 per annum. If this suggestion ig adopted, the Engineer 
states that the cost of the present street lighting, with double 
the candle-power, could be effected for £2 18s. per post per 
annum, compared with £3 Os. 6d. for incandescent gas. The 
report was adopted at the last meeting of the Corporation. 

DARTFORD.-. Since the termination of the contract with 
the A.B.P. Accumulator Co., the Electrical Power Storage Co. 
has been entrusted with carrying out the renewal of the cells 
of the lighting battery at about 40 per annum, the cost being 
£86 per annum. At this rate the renewal of the battery will 
be completed in five years’ time, but the Electricity Committee 
regard this method as disadvantageous, and recommends that a 
contract be entered into with the Electrical Power Storage Co., 
to renew the whoie of the cells at once at £392, the payment 
to be spread over five vears. 

DERBY.—-The tender of the British Thomson. Houston Co. 
for а 'lirrill regulator at £82 10s. has been accepted. The 
following tenders have also been received :— Cast iron piping, 
Messrs. Cinkins & Knighton, £133 8s.; steel piping, Messrs. 
Aiton & Co., £115. The tender of Mr. W. Walkidine for the 
construction of car sheds at Nottingham Road at £4.998 16s. 
has been accepted. Ten tenders were received, the accepted 


one being the lowest. The proposed shed will accommodate 
20 cars. 

GREYSTONES (IRELAND).—The Rathdown Rural District 
Council has requested the Wicklow County Council to give the 
necessary permission to Messrs. Coates & Sons for carrying 


out the proposed scheme for lighting Greystones by electricity. 


LONDON: London County Council.—The tender of Messrs. 
John Smith (Keighley), Ltd.. has been accepted for the supply 
of a 10-ton overhead travelling crane for the Hammersinit 
temporary tramways sub-station at a price of £159 10s. Other 
tenders received were from Carrick & Ritchie (£201) and Thos. 
Larmuth & Co. (£210). The following tenders have been re- 
ceived for points and crossings for the junctions required upon 
the reconstruction of the Brixton Road tramways on the over. 
head trolley system :—Lorain Steel Co. (U.S.A.), £853 10s.; 
Hadfield Steel Foundry Co., £858 12s. 6d.; Edgar Allen & 
Co., £888 10s. The Chief Engineer’s estimate was £810. The 
Lorain Steel Co.'s tender was on the basis that the Council 
should supply to the company, free of charge, wrought rails for 
use in manufacturing the crossings required, instead of these 
rails being made of cast-steel in the usual manner. Оп making 
allowance for this the Lorain Co.'s tender would no longer be 
the lowest, and therefore the Hadfield Steel Foundry Co.'s 
tender has been accepted. 

The Asvlums Committee has accepted the following tenders 
for the annual supply of electric. lighting sundries :— British 
'Thomson- Houston Co., Ltd., £110 14s. 7d.; General Electric 
Co., Ltd., £2; Baxt»r and Caunter, £22 16s. 8d., £43 175. 84. 
£44 18s., and £11 :3s.; Pryke and Palmer, £18 10s. 10d. and 
£21 8s. 114.; Н. S. Timpson, £66 Os. 7d.; India-rubber Gutta- 
percha and Telegraph Works Co., Ltd., £3 13s. 


Bermondsey.—The Borough Council has accepted the tender 
of the Brush Electrical Engineering Co. at £23 75., for spare 
parts for a 500-kw. set. 


Camberwell.—The Borough Council has accepted the follow- 
ing tenders for annual supplies :—Electric lamps, plain. 
Britannia Electric Lamp Works (1905), Ltd., 100 volts, 8 and 
16 c.p., 5s. per dozen; 32 c.p., 55. 6d. ; 200 volts, 8 and 16 c.p. 
5s. 6d. per dozen; 32 c.p., 6s. per dozen; frosted, 100 volts. 
8 and 16 c.p., 5s. 6d. per dozen; 32 с.р., 6s.; 200 volts. 8 and 
16 c.p., 6s. ; 32 c.p., 6s. 6d. “Osram " electric lamps, 100 volts. 
Geipel and Lange, 30 c.p., 36s.; 50 c.p., 38s. Jd. Maintenance 
of private telephones and electric bells, Private Wire and Tele- 
phone Installation Co., Ltd., Town Hall, £4 4s. per annum; , 
Grove Vale depot, £3 3s. 


Hammersmith.—The Borough Council have accepted the fol- 
lowing tenders for annual supplies :—-Arc lamp globes and lanp 
shades, Н. С. Mayer and Co., £20 175., less 24 per cent. 
discount; electrical accessories, Veritvs. Ltd., £16 115. 2d.. less 
25 per cent.; electrical insulating goods, for whole of items. 
General Electric Co., £15 16s. 11d., less 24 per cent. ; for Para 
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rubber strip, tape, and solution only, Siemens Bros. & Co., 
£12 19s., less 23 per cent. 

st. Pancras.— Ehe Borough Council has accepted the tender of 
Messrs. Brentnall апа Cleland to supply 500 tons of best hand- 
picked ''Desiord "" steam coal at 15s. 8d. per ton, delivered to 
either electricity station, subject to a condition that this supply 
be discontinued so soon as Messrs. Barber-Walker's collieries re- 
open after the strike, and the Council can be supplied therefrom 
under their contract. | 

LOWESTOFT.—The tender of Messrs. W. T. Henley's Tele. 
graph Works Co., Ltd., for house cut-outs at 4s. per pair, and 
10s. 6d., 6s., and бв. 9d. per set has been accepted. Ап otter 
by the Underfeed Stoker Co., Ltd., to supply mechanical stokers 
to two of the boilers of the power-house, at £350, the Corpora- 
uon finding the motor, has also been accepted. Payment is 
to be spread over two years by eight quarterly payments. 

SHEFFIELD.— The following firms have been successful in 
obtaining the contracts for the supply of electrical and 
engineering goods for the twelve months ending March 25th, 
1909, to the Corporation Cleansing Department and Telegraph 
Works :--Messrs. Dewhurst’s Engineering Co., the India- 
Rubber and  Gutta-Percha Co., Taskers’ Engineering Co., 
Messrs. Taskers Sons & Co., Mr. J. Robinson, Messrs. T. A. 
Ashton, Ltd., Messrs. S. Peace & Son, Messrs. Chas. Mackin- 
tosh & Co., the Shetheld Corporation Electrical Supply De- 
partment, and Mr. W. Bakewell. 

WEST HAM.--The Education Committee has placed an order 
with the Borough Electri-al Engineer for the supply of “Osram ” 
a at the following rates :-—50-c.p. lamps, 4s. ; 50-c.p. lamps, 

R. . 

WOLVERHAMPTON. Тһе Empire Roller Bearings Co. have 
received an order for fitting further cars for the Corporation 
with roller-bearing axleboxes. 

1 ARMOUTH.—The tender of Messrs. Bessey & Palmer tor 
500 tons of coal at 15s. 114. per ton, for the Electricity Depart- 
ment, has been accepted. 


APPOINTMENTS AND PERSONAL NOTES 


By a clerical error the name of Mr. H. F. Forbes Mackay, 
late of the Great Western Railway Electrical. Department, who 
has been appointed electrical engineer to the Municipality of 
Sydney, was given on pages 419 and 416 as H. F. Forbes. 

The Stepney Borough Council has increased the salary of Mr. 
W. C. P. Tapper. the Electrical. Engineer and Manager, froim 
£600 per annum to a maximum of £750 per annum, tlie re- 
adjustment taking effect from July 24th last, on which date 
instructions were given him to proceed with the preparation of 
the Blyth's Wharf scheme. The salary of Mr. A. J. Squire. 
the chief clerk in the electricity department, has been increased 
trom £200 to £210 per year, with further annual increments of 
£10 until a maximum of £250 per year is reached. 

Mr. J. R. Woodruffe Сагдат, late manager and engineer to 
the Empire Electric Light Co., Sydney, Australia, has been 
appointed representative of Messrs. Noyes Bros., at Perth, 
West Australia. 

Mr. F. Hope Jones, M.I.E.E.. has been awarded the bronze 
medal of the Royal Humane Society for his attempts to rescue 
a skater who had fallen through the ice at the Welsh Harp 
last January. Mr. Hope Jones dived no less than five times, 
but failed to effect a rescue. 

At the Halifax Corporation tramway shed on Friday. Mr. F. 
Spencer, the retiring tramway manager, was presented with a 
sen dinaer service, consisting of 73 pieces, by the tramway 
staff. 


MISCELLANEOUS CITY NOTES 


ELECTRICAL DEVELOPMENT CO., ONTARIO.—It is 
stated that negotiations are complete for transferring the con- 
trol of this company to the Toronto Railway Co. The pro- 
posal is that the Toronto Railway Со. will guarantee bonds which 
will pay off the tloating debt of the Electrical Development Co., 
and о working capital. Ordinary stock of the Electrical 
Development Co. will be transferred to the Toronto Railway Co., 
sufficient to ensure it the control. 

GENERAL ELECTRIC СО. А notice in Tuesday's London 
Gazette, summoning the shareholders of the General Electric 
Co., Ltd., to a meeting to receive the report of the liquidator 
as to the winding up of the company, need nct cause any alarm 
to the friends and clients of the G.E.C. It relates merely to 
the old parent company, which was a private limited company, 
registered in 1889. In 1900 the company was reconstructed as 
a public company, under the title of the “General Electric Co. 
(1909), Ltd.. £500,0C0 being paid to the old company as pur- 
chase money. Four years ago the word ''19C0" was again 
dropped from the name of the company. The notice in question 
represents the final step in the liquidation of the old company, 
commenced at the end of 1900. The present General Electric 
Co. is as flourishing as ever. 

LANARKSHIRE TRAMWAYS CO.— An extraordinary. general 
meeting was held on Wednesday to sanction additional 
capital required for the construction of the remaining exten- 
sions authorised by the Order of 1903. 


LONDON STREET TRAMWAYS.— The report for the year 
190/ shows a net profit of £4,129. The directors recommend a 
dividend of 2s. 6d. per share, which will absorb £3,875, leaving 
£254 to be carried forward. 

NEWCASTLE ELECTRIC SUPPLY CO.—Subscriptions have 
been invited during the week for an issue of £50,000 preference 
shares and 250,000 ordinary shares otf. £5 each. Lloyd's Bank, 
in conjunction with others, have purchased the whole issue at a 
premium, and offer it for sale at £5 for each preference share, 
and £6 for each ordinary share. The prospectus states that 
during the last ten years the horse-power connected to the com- 
panv's system has increased from 2,200 to 92,764, whilst at the 
present time a further 27,000 h.p. is awaiting connection. Dur- 
ing January and February this year, the number of units sold 
shows an increase of 24 per cent. over those of the corresponding 
period of 1907. The prospectus further states that the Sud 
system laid down in 1890 has been entirely replaced by à modern 
high-tension system out of monies set aside for reserve and de- 
preciation. Аз stated in our last issue, the new capital will 
be utilised in equipping an extra power station at Dunston-on- 
Tyne, and in redeeming the third mortgage debentures. 

ROSARIO ELECTRIC CO.—A dividend of 3s. per share, less 
tax, has been declared upon the ordinary shares. 

SOUTH LONDON ELECTRIC SUPPLY CORPORATION.— 
In the Chancery Division, on Saturday, a petition was heard 
for the reduction of the capital of this company from £65,000 
in £5 shares to £65,000 in £4 shares. This decision has been 
rendered necessary in consequence of the results of the legal 
proceedings between the Lambeth Borough Council and the 
company regarding the refuse destructor, which has been dis- 
mantled. The application was granted. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER 
СО. – The register of debenture stockholders will be closed from 
18th to 3lst instant, for preparation of warrants for interest at 
the rate of 44 per cent. per annum for the half-year to April 
lst, 1908. 

TELEPHONE COMPANY OF EGYPT.—Subscriptions have 
been invited for 29.000 4, per cent. debenture stock. ranking 
pari passu with the stock now quoted on the Stock Exchange. 
The present issue is offered at par, and carries a full half-year's 
interest on July 1st. 

WESTERN TELEGRAPH CO.- A second quarterly interim 
dividend of three shillings per share has been declared free of 
income tax for the year ending June 30th, 1908, being at the 
rate of six per cent. per annum. The transfer books of this 
company will be closed from March 18th to March 24th, both 
days inclusive, and the dividend will be payable on March 25th. 


Electrical Bills in Parliament, 1908..—'l'he annual report of 
the Board of ‘Trade upon all the Bills and. Provisional. Orders 
for the current Parliamentary. Session relating to railways, 
tramways. electricity. &c.. has been issued. There are 19 
tramway Bills, involving the construction of 31 miles of new 
line, the aggregate capital proposed being £525.C00 in shares and 
2749.762 bv loans. There are 27 electric lighting Provisional 
Orders, involving a capital of 2259.187. and three tramway 
Provisional Orders involving a capital of £14,002. типе Bills 
relating to the supply of electrical energy, the proposed capital 
of which amounts to 7.660.000. Some particulars аге given in 
the return of all the electrical Bills before Parliament, a full 
digest of which will be found in ELECIRICAL ENGINEERING, Vol. 
IHE., p. 1007. 

Telegraph Traffic. During the past week а few more inter- 
ruptions to the telegraph service have to be recorded. The 
El Arich route between l'evrenth and Гаара ceased working 
from March 11th. to 13th. On the 15th instant the cable be- 
tween Tangier and Cadiz was again restored to working order, 
while two davs later we received information of the interrup- 
tion. of the cable belonging to the Compagnie. Française des 
Cables Télégraphiques, between Cayenne (French Guiana) and 
Salinas (Brazil). ‘The land line to Ahvaz, in Persis. has at last 
been restored. Information has also reached us to the etrect 
that. telegrams to the Island of Guadeloupe must be forwarded 
bv mail from contiguous islands. We have already notified 
that the Martinique-Guadeloupe cable is down, and the above 
information indicates that the cables between Dominica and 
Guadeloupe, and between Antigua and Guadeloupe, belonging 
to the West India and Panama Telegranh Co., must also be 
interrupted. Ав Guadeloupe is the handing-over centre in the 
West Indies for the West India and Panama and the French 
West India telegranh svstems, some inconvenience will ensue, 
as the cable between Mole St. Nicolas and Guantanamo 15 also 


. down. There being no other known interruption in the West 


Indies. it is probable that the cable ship Henry Holmes is 
already engaged in the repair of these cables. Communication 
with Alderney, Channel Islands, has also given out. The Cen- 
tral and South American Telegraph Co. have now stationed the 
cable steamer, Pelay (Cantain Alex Taylor). 1.200 gross tonnage. 
in the Atlantic. where she has arrived from Callao, Peru, her 
former station, to take the place of the cable steamer Merican. 
Their new boat, the Guardian, will now be stationed at Callao. 
The gross tonnage of the cable ship Merican being only 402, 
there is no doubt she is now considered too small a vessel to 
undertake repairs on the New York-Guantanamo-Colon cable. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
Philpot Lane, London, E.C., inform us that the price of elec- 
trolytic wire bars, net c.i.f. port of arrival, quoted on Tues- 
day night, was £59 105. to £60 per ton (last week £59 to 
£59 10s.). 

: ARTISTIC FITTINGS.—We are informed that, owing to 
expiration of lease, Messrs. Strode & Co. are offering for sale 
a surplus stock of fittings and accessories below cost price at 
their City showrooms, 67 5t. Paul's Churchyard, E.C. 

CALENDAR.—A wall calendar (from March, 1908, to 
March, 1909), upon which is a series of portraits of the prin- 
cipal heads of departments, has been issued by the General 
Electric Co. It should be of considerable use to all the com- 
pany's customers. 

SIMPLIFIED UNDERGROUND CONDUCTOR CO.—We 
are informed that the Howard Asphalt Troughing Co., Ltd., 
have purchased outright the whole of the patents formerly be- 
longing to the Simplified Underground Conductor Co., Ltd. (in 
liquidation), of 180 Crown Street, Liverpool. 

GREAT CENTRAL RAILWAY.—We have received from the 
Great Central Railway Co. an illustrated booklet, entitled 
"Strolls in Beechy, Bucks," containing illustrated descriptions 
of walks in the county of Buckinghamshire. Copies, post free 
25d., may be obtained from Publicity Department, Great Central 
Railway, 216 Marylebone Road, N.W., or the publisher, Walter 
Hill, 67-69 Southampton Row, W.C. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 

A meeting of the Electric Power Development Co., Ltd.. will 
be held at 21 Ironmonger Lane, London, E.C., on April 14th, at 
12 noon, to receive the hquidator’s account of the winding-up. 

A supplementary dividend of 23d. in the £ will be paid on 
March 25th at the Ofticial Receiver's Otlices, 24 Bond Street, 
Leeds, inthe bankruptcy of Albert Dickinson, electrical engineer, 
Dixon Lane Road, Wortley, Leeds. 

The trustee has been released in the bankruptcy of G. & J. З. 
Robson, trading as Robson, Robson & Co., electrical engineers, 
at Empire Buildings, Newgate Street, Newcastle-on- Туле. 

DISSOLUTIONS OF PARTNERSHIPS.—H. Cecil Hodges 
and Harry Snowdon, carrying on business as electrical engineers 
and manufacturers at Balfour House, Finshuty Pavement, Lon- 
don, have dissolved partnership. Debts due to and owing bv 
the firm will be received and paid by Н. Snowdon, at Snowdon's 
Wharf, Millwall, London, E. 

George Arthur Knapton and Robert Tronside Bagnall, trading 
as electrical engineers as Knapton, Bagnall & Co., at 95 Lans- 
downe Road, Old Charlton, Kent, have dissolved partnership. 
G. A. Knapton continues as G. A. Knapton & Со. 

The partnership between А. Н. Sowerbutts and F.. Walker. 
electrical engineers, 17 High Road, Kilburn, under the title of 
Sowerbutts & Rogers, has been dissolved. 

Notice is given of the retirement of Mr. E. S. Hindlev, from 
Messrs. E. S. Hindley & Sons, engineers and manufacturers of 
machinery, 11 Queen Victoria Street, London, and at Bourton, 
Dorset. The business will be carried on as usual by the remain- 
ing partners. 

ROBERTSON’S SOCIAL AND ATHLETIC CLUB.—A plain 
and fancy dress dance was held at the electric Jamp works, 
Brook Green, Hammersmith, on Saturday. There was an at- 
tendance of about 350. 


COMPANIES’ MEETINGS AND REPORTS 


BRITISH INSULATED & HELSBY CABLES.— The report 
for the year ended December 31st, 1907, shows that the profit 
amounts to £135,619, to which has to be added the balance 
brought forward from last year, £36.713, making, a total of 
£172.332. Deducting directors’ and debenture trustees’ fees, 
interest on debenture stock, depreciation, &c., dividend on pre- 


ference shares to December 31st, 1907, interim dividend on . 


ordinary shares to June 30th. 1907, &c., £113,997, leaves 
£58.355. The directors recommend a further dividend of 4 per 
cent. on the ordinary shares, making a total of 8 per cent. for 
the year ended December 31st, 1907, together with a bonus of 
2 per cent., which will absorb 250.000, carrying forward 
£28.535. The volume of trade during the past vear, especially 
in heavy cable work, has not been so great, owing to the high 
price of cooper in the earlier part of the vear, and to the 
financial strinveney later on. and the profits have thereby been 
adversely affected. Tt is, however, satisfactory to be able to 
sav that the volume of business done so far this vear and 
orders in hand at present compare very favourably with the 
corresponding period of last vear. А sum of £10,000 has been 
transferred to reserve account, and a further £5.000 to deben. 
ture stock redemption account, in addition to £22.000 deprecia- 
tion of buildings, plant. апа machinery. The meeting 15 on 
Mondav. 

DEVONPORT AND DISTRICT TRAMWAYS.—'The half- 
vearly meeting was held in London on Wednesday last week, 
Mr. W. G. Bond presiding. The accounts show an available 
balance of £2.157, and it is proposed to transfer £1,000 to 


permanent way renewals fund, £1,000 to capital redemption 

tund, and to carry forward the remainder. ‘There has been a 

decrease in the receipts of. £546, and an increase in the expendi. 

ture of £175, making a net reduction for the half-year of £521, 

compared with the previous halt-year. Permanent way repairs 

ап ł maintenance are largely the cause of the increased expendi. 

ture. This, said the Chairman, was a cause of expense over 

which the company had no control, and their efforts at opening 

up new sources of revenue and to stimulate existing sources 

had not met with any great success. A parcel service had been 

inaugurated, and the issue of workmen's tickets had been 

instituted, but the latter had been withdrawn. The director 

were ot an opinion that it would be very good business both 

tor the company and for the Plymouth Corporation if they ran 
over each other s lines, but so far they had been unable to induce 
the Corporation to agree. In view or the present position, the 
directors had placed the situation of the company frankly betore 
the Devonport Corporation, trom whom they rent nearly 50 pet 
cent. of the lines they work upon very onerous terms. In fact, 
said the Chairman, it was practically these onerous terms 
which had stood between the ordinary shareholders and moderate 
dividends. n most prosperous days, they had never paid more 
than 4 per cent., but since they had been working the Devonport 
extension no dividends had been paid at all. The letter which 
had been addressed to the Corporation suggested that the Cor- 
poration should re-arrange the terms so far as interest and 
sinking fund paid by the company were concerned, and also 
reduce the price charged for electrical energy from 34. to 14d. 
to dd. to 1724., the tower price to be reduced every subsequent 
year by one-tenth of a penny until 84. was reached. The 
Corporation 1s also asked not to oppose the running ot Devon- 
port cars into Plymouth, nor vice versa. Failing the acceptance 
of these terms, the directors intimate their willingness to 
negotiate for the sale of the company's undertaking to the 
Corporation. 

CHELSEA ELECTRICITY SUPPLY.—At the annual meeting 
held on Wednesday last week, Sir I. Courtney presiding, the 
report and accounts given in our issue for February 2/th were 
adopted. In referring to the increase in the expenditure ot 
£2,158, the Chairman stated that this chietly related to coal. 
which accounted for £1,304, whilst increased rates accounted for 
a further £695. The total now paid in rates, he said, was 
£5,843, or more than 45 per cent. of the amount distributed in 
dividends, and equal to two-fifths of a penny per unit sold. 
The gross receipts had increased by £1.285, and they had been 
able to pay the same dividend as last year, in addition to pla 
ing a substantial amount to depreciation and writing off amounts 
in respect of two items. The works costs per unit sold were 
almost the same as last year. Very little capital expenditure 
had been incurred during the year, extensions having been made 
to the distributing mains спіу where necessary to furmsh а 
supply to new consumers. Referring to the use of metallic fila- 
ment lamps, the Chairman expressed the same views as those of 
other chairmen of electric lighting companies, namely, that the 
supply industry would benefit from their adoption eventually. 
At a subsequent special meeting, the promotion of the London 
Electricity BUD, (Joint Committee) Bill was confirmed. 

CITY OF LONDON ELECTRIC LIGHTING.—The report 
for the year ended December 31st, 1907, states that the total 
capital expenditure up to that date was £2,181,058. The capital 
expenditure during the year was £87,069, and £176.456 has 
heen written off at various times, including £38,958 “иги. 
1907, so that the net addition to capital account for the year 
was £39,710, and the net total as at December Slst is £2.051,960. 
The total reserves now stand at £300,601. ‘The total revenue for 
the year, including £1,719 for interest on investments and dis- 
counts, was 5280.861, from which must be deducted the follow- 
ing items :—Expenses of generation and distribution, 466.561: 
repairs and maintenance of buildings, machinery plant, mains. 
and other works, £10,265, and rent. rates, taxes. man- 
agement expenses, and special charges, £45.285. leaving 
£158,750. to which must be added the balance brought forward 
from 1906, £20.621; making а total available revenue of 
5179.571. Of this sum the following amounts have been dis- 
tributed or provided for:--Interest on loan trom bankers. 
consumers’ deposits, &c., £4,378; interest on first and second 
debenture stock for year ended December 31st, 1907, £:51.825: 
interest transferred to debenture stock premium redemption 
fund, £1,511; staff superannuation fund, £536; Parliamentary 
expenses, £1,093; stores: values written down, £SQL 3 experi- 
mental street are lighting, £1,115; provision for doubtful dents. 
£1.600; amount applied in reduction of certain items 
of the capital account, £8.400; transfer to reserve account. 
£45.000; transfer for leasehold redemption, £509: 9 leavin. 
£85.515 for dividends on preference and ordinary shares, and 
for "carry forward " to 1908. The directors now recommend 
that the following dividends for the vear ended December 31st. 
1907. be declared, subject to the deduction of income tax. ts 
members registered in the books of the company at the ¿losin 
of the transfer books on March 4th, 1908, Preference shate: 
Nos. 1 to 40.000.--12s. per share, being a distribution for the 
vear at the full rate of 6 per cent. Of this sum 6s. per share 
was paid on account on July 17th last, leaving a balance of 6s. 
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per share for present distribution. Ordinary shares Nos. 
40.001 to 110,595..—12s. per share, being a distribution at the 
rate of 6 per cent. for the year. Of this sum 5s. per share was 
paid on account on July 17th last, leaving a balance of 75. per 
share for present distribution. The dividends to be distributed 
as above amount to £34,873, which, with the dividends already 
distributed, brings the total dividends for the year up to 
£65,059. leaving £20,474 to be carried forward to 1908. The 
report gives some comparative tables setting out the position 
of the company at the ends of various years. The gross revenue 
has increased by £18,092 over that in 1906, and there has been 
a corresponding increase of £12,775 in the net revenue. The 
average price per unit obtained for private supply was 2°63d., as 
against 2°64d. in 1906, and consumers show an increase of 226, 
and the connections the equivalent of 110,160 8-c.p. lamps, or 
5.672 kw. On February 19th, 1908, there were 1,041,293 8-с.р. 
lamps (equivalent to 34,710 kilowatts) applied for, out of which 
1.022.695 were connected, and the customers numbered 12.581. 
The total units venerated during the vear were 26,393,590, of 
which 25,684,515. were sold, 744.810 were used on works, and 
1,964.205 were expended in distribution, &c. The maximum 
supply demanded was 17,908. so that the lead factor works out 
at 151 per cent. The total units sold during 1907 show an 
increase of 2,020.472 over the quantity sold during 1906. Power 
and heating supplies continue to show a steady increase, the 
total units sold during the year for power purposes being 
5,169,640, and for heating, 914.415. These are together equal 
to 2/19 per cent. of the total units sold for private supply. |n 
July last the Corporation of London acceded to the company's 
request to be allowed. in certain thoroughfares of the City, to 
alter some of the standards and replace the arc lamps previously 
in use, by arc lamps of a modern type. These new lamps have 
been in satisfactory operation during the past winter, and the 
directors hope that the demonstration will have the effect of 
proving the superiority of electricity for street lighting. The 
expenditure incurred by the company up to December 51st, 1907, 
amounting to £1,114 115. 5d. has been charged against revenue. 
The directors have thought it advisable to take an interest in 
a small limited liability company formed by a certain number 
of the London electric supply companies for the purpose of pro- 
moting a Joint Dill in the present Session of Parliament. The 
expenses incurred in connection with Parliamentary matters 
during the year 1907, amounting to £1,093, have been also 
charged against revenue. The meeting was held yesterday. 
COUNTY OF LONDON ELECTRIC SUPPLY.--The report 
for the year ended December 31st, 1907, states that the capital 
expended during the past year on account of the company's 
London districts amounted to £57,670, and the sum of £19,679 
has been deducted in respect of machinery displaced. The net 
total expenditure in respect of those districts ap to December 
ólst last amounted to £1,571,777. The total revenue for the 
year was £109,089, out of which £39,908 was absorbed by 
interest on debentures, £11,400 was paid as dividend on prefer- 
ence shares, £7,600 as interim dividend, at the rate of 4 per 
cent., and £25,000 was carried to reserve for depreciation, 
repairs, renewals, &c., leaving £27,181 for further distribution. 
The directors now recommend :—(a) That payment of the in- 
terim dividend on 40.0С0 six per cent. preference shares for the 
half-vear ended June 30th, 1907, less income tax, be confirmed. 
(h^) That payment of the interim dividend on 40.000 ordinary 
Shares, at the rate of four per cent. per annum, for the half- 
year ended June 30th, 1907, less income tax, be confirmed. The 
Directors also recommend :—(c) That a further dividend on 
40.000 six per cent. fully-paid preference shares for the half-year 
ended December 315%, 1907. less income tax, be declared: and 
(d) That a further dividend on 40,000 ordinary shares for the 
half-year ended December 31st, 1907, at the rate of six per 
cent. per annum, less income tax, be declared, and that the 
said dividends be paid to all proprietors registered on March 
6th, 1908. The above-mentioned payments (c) and (d) will absorb 
£22.800, and leave a balance of £4,381 4s. 9d. to be carried 
forward. The profits derived from the company's London 
stations. for 1907 amounted to £118,200 175. 7d., against 
£105,300 3s. 8d. for 1906. The total applications received at 
December 31st last amounted to the equivalent of 1.001.171 
30-watt lamps (30,035 kilowatts), being an increase of 106,040 
lamps (5,181 kilowatts) for the year. Included in these figures 
are motors aggregating 14,851 h.p.. being an increase of 2.166 
h.p. for 1907. The total units sold were 12.970.179, as against 
10.755.424 for the previous year, being an increase of 29:9 per 
cent. The funds required to meet the capital expenditure inci- 
dental to the increasing business of the company have been 
provided by an issue of six per cent. preference shares at par 
to the shareholders. The Bournemouth and Poole Electricity 
Supply Company, Ltd., continues to show satisfactory progress. 
The directors have recommended a final dividend cn the ordinary 
shares of that company at the rate of 9 per cent. for the six 
months ended December 31st last, making 7 per cent. for the 
year. The business of the Coatbridge & Airdrie Electric Supply 
Company, Ltd., formerly the Scottish House-to-House Electricity 
Company, Ltd., shows substantial improvement. During the 
vear additional applications for the equivalent of 28,999 30-watt 
lamps (870 kilowatts) have been received. including 907 h.p. in 
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motors. Тһе Bulk Supply Pill, promoted in 1807 by the London 
Electric Supply Companies, and referred to in the last report, 
was withdrawn. А limited liability company has been formed 
by eight of the London Supply Companies, and a Bill is being 
promoted by that company in the present session of Parliament. 
The directors have deemed it well to secure an interest in that 
company, and an extraordinary general meeting of the share- 
holders has been convened for the purpose of considering and, 
if thought fit, approving, the proposed Bill. A supply is now 
available in Purley and = Sanderstead under the company's 
Croydon Rural Provisional Order. The Royal assent has been 
obtained to the Provisional Order promoted by the company in 
the last session of Parliament for the district of the Maldens 
and Coombe Urban Bistrict. Council, which adjoins the com- 
pany's existing areas of supply. 

At the meeting on Monday the report and accounts were 
adopted. Mr. J. P. Braithwaite, the Chairman, who presided, 
suid that, taking the company's capital expenditure during the 
past seven vears, there had been a steady decrease going on, 
and the company's engineer estimated that this would still 
further decrease in the future. He had been asked by the 
shareholders whether the capital expenditure was profitable. 
In 1903 a capital expenditure of £133,772 gave an increased 
profit of 8:7 per cent. ; in 1904 a capital expenditure of £83,504 
gave an increased profit of 23 per cent.; in 1905 a capital ex- 
penditure of £82,380 gave an increased profit of 11:7 per cent. ; 
and in 1906 a capital expenditure of £67,815 resulted in an 
apparently increased profit of 43 per cent. ; but in this case 
the bulk of the capital expenditure. was made towards the end 
of the year, and was really not effective until the following 
year. In 1907 a capital expenditure of £57,670 gave an in- 
creased profit of 22°3 per cent. — Taking. therefore, the five 
vears altogether, a total capital expenditure of £425,139 gave 
an increased profit of £56.504, or 15:2 per cent. He thought 
this would satisfy the shareholders that the directors did not 
spend capital rashly or recklessly. With regard to the revenue 
account tor 1907, the receipts showed an increase of 12) per 
cent., or £19,561, whilst the increase in the works costs 
amounted to £5,628. There had been increases in one or two 
other directions over which the directors һай no control, such 
as rates and quinquennial valuation, whilst income tax and 
wages had increased somewhat. Taking the London stations 
alone, which were the backbone of their business, the revenue 
showed an increase of £20,438, or 14 per cent. The five 
1.500 kw. Curtis turbines were working exceedingly well, and 
the lamp connections for the year were an absolute record. The 
efficiency of distribution showed an improvement of 3 per cent. 
for last year, and was now 75:9 per cent., an improvement due 
to the increased sale for power purposes. On December 3)st 
last they had just over one million lamps applied for, but the 
progress for 1908 was even better. The applications up to date 
were equivalent to 25.520 thirty watt lamps, against 16,139 last 
year, an increase of 46 per cent. The average price per unit 
had gone down from 4584. in 1902 to 2:834. in 1907. The fact 
that the increase of business had synchronised with the de- 
crease in price, and that still they were making larger profits 
was very great testimony to the soundness and efficiency of 
their staff. The Chairman concluded with a reference to the 
London power question, and said he was not without hope that 
the President of the Board of Trade would call а conference of 
all parties concerned, for he was quite sure that if they could 
once get round a table on a business footing, the matter would 
soon be settled to their mutual satisfaction. 

At an extraordinary general meeting held subsequently, the 
London Electric Supply (Joint Committee) Bill was approved. 

DIRECT SPANISH TELEGRAPH.--The report аһа 
accounts for the year ended December 31st, 1907, show, atter 
providing for interest оп and redemption of debentures, and 
crediting the reserve fund with the sum of £3.905, an avail- 
able balance of £2.795. which enables the directors to recom- 
mend the declaration of the dividend of 10 per cent. on the 
preference shares, and a dividend of 4 per cent., free of 
income-tax, on the ordinary shares, for the year 1907. «mount- 
ing to £5,586. Half of this amount was distributed on 
October 156, 1907, as an interim dividend in respect of the 
half-year ended June 30th, 1907. The traffic receipts shown an 
increase of £302, and the ordinary working expenses a decrease 
of £142, as compared with the year 1906. During the year 
1907 the Bilbao cable has been twice interrupted. On the first 
occasion the break occurred at about 25 knots from Falmouth, 
and the necessary repairs were effected by the Eastern Tele- 
graph Company's cable steamer Britannia, atter an interruption 
to communication lasting four days. The second break took 
place at about 19 knots from Arrigunaga, the cable being 
repaired by the cable steamer John Pender after an interruption 
of nine days. The cost of these repairs, amounting to £3.294, 
has been charged to revenue. Sir John Denison-Pender, 
K.C.M.G., is the director retiring by rotation, and offers him- 
self for re-election. The meeting is to-day. 

W. T. GLOVER.—The accounts for the year 1907 show а 
credit balance of £31,995 in addition to £11,044 brought forward 
from last accounts. After paving debenture interest, interest 
on second mortgage preferred stock, and transferring the sum of 
£7,500 to first mortgage debenture redemption fund, a dividend 
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is recommended for the past 34 years on the preference shares, 
thus clearing off all arrears, and the sum of £5,576 is carried 
forward. 

At the meeting on Monday, the report and accounts were 
adopted. 

MANSFIELD & DISTRICT TRAMWAYS.--At the ordinary 
general meeting at Mansfield last week, the report. and. accounts 
given in our last issue were adopted. The Chairman pointed 
out that the gross receipts had exceeded by several hundred 
pounds the estimates in the original prospectus, and the ex- 
penses had been only slightly higher. The directors had. under 
consideration the construction of an additional short length of 
tramway, but the shareholders could rest assured that the direc- 
tors would not sanction any additional capital expenditure unless 
they were perfectly certain that it would materially add to the 
company's revenue. 

NORTHAMPTON ELECTRIC LIGHT.---At the annual meet- 
ing on "Thursday, the report and accounts given in our Issue for 
February 27th were adopted. The chairman pointed out that 
owing to the adoption of metallic filament lamps, there had been 
a great shrinkage in consumers! bills, although the number of 
consumers had increased froin 975 to 1,083. 


NORTH METROPOLITAN ELECTRIC POWER SUPPLY. 
—-The report for the year ended December 31st last, states that 
the revenue for the year amounted to £59.575, and the ex- 
penditure to £36,252, leaving a balance of £25,120. After 
deducting £4,000, placed to the credit of the depreciation and 
renewals fund, there remains £19,120 to be carried to the net 
revenue account. This balance of £19,120, together with sundry 
receipts and the amount brought forward from the previous 
year, make up the sum of £20,505. After providing for deben- 
ture and loan interest. and other charges shown in the account, 
there is a balance of £12,672. The directors recommend a 
dividend at the rate of 4 per cent. per annum, and that £386 
be carried forward. The name of the depreciation and reserve 
fund formed out ot the profits for the year ended December 31st, 
1906, has been changed to “Depreciation and Renewals Fund.” 
to meet the requirements of the Board of Trade. "The capital 
expenditure during the year amounted to £33.415, and has now 
reached a total of £433,820. During the year £3 per share was 
called up on 25,740 shares, making these shares fully paid, and 
a further 10,000 shares of £10 each have been issued, upon 
which £5 per share hes been paid. The paid up share capital 
at December 3lst, 1907, was £350,020. £126,500 5 per cent. 
mortgage debentures were sold in July, 1907, being part of a 
total authorised amouit not to exceed one-third of the share 
capital for the time being actually issued upon which one-half 
has been paid up. At December 3lst last £78,100 had been 
received in respect of such sales. The total number of units 
sold during the year amounted to 11.185,516, which, compared 
with the previous vear's figure of 7,999,567, is an increase of 
5,185,949 units (approximately 40 per cent.) . An agreement 
having been entered into with the Corporation of the City of 
St. Albans for the incineration of the city’s refuse, the erection 
of a generating station and refuse destructor is proceeding at 
St. Albans for this purpose, and also to enable the company 
to give a supply of electrical energy in bulk under the St. Albans 
Electric Lighting Order, 1898. The company has joined the 
British. Electrical Federation, which has been formed by various 
electric traction and lighting companies for the purpose of co- 
operation and joint action in matters of common interest. The 
company’s investment in the North Metropolitan Electrical Power 
Distribution Company. Ltd., has during the year been increased 
to £47,070, upon which a dividend of 2 per cent. will be re- 
ceived, calculated frem the date of payment. The meeting is 
on March 24th. 

OXFORD ELECTRIC.- The seventeenth ordinary general 
meeting was held at Oxford, March 6th. The Chairman, Sir 
Henry Mance, presided, ani the report and accounts given in 
our issue for February 27th were adopted. The accounts 
showed, he said, that the capital had been increased by the 
issue of 2,500 preference shares of £5 each during 1907. The 
shares were rapidly taken uo; in fact, they were subscribed 
for three times over. The directors do not see the necessity 
for issuing further capital at present. They had put down a 
500-kw. alternator and high-tension switch-boards, and all the 
switch-boards which were erected 16 years ago had been care- 
fully overhauled and remodelled, in order to comply with the 
regulations of the Home Office. The chief engineer had been 
carefully experimenting with appliances to ascertain if a 
cheaper kind of coal could be used, and although they were 
not vet in a position to speak decisively, they believed that the 
results obtained will be satisfactory. The older boilers, some 
of which have been working 15 years, have been thoroughly 
overhauled. Considerable expense had been incurred to lay 
feeder cables to the north of Oxford. in order to regulate the 
pressure in that part of the city. Arrangements have been made 
with the promoters of the Oxford Tramways Co. for a supply 
of electrical energy. 

SHEFFIELD GAS.—At the ordinary general meeting last 
week, Mr. W. Mappin, vice-chairman, who presided, made some 
remarks in which he compared gas with electricity. He stated 
that at the last meeting of the Corporation a statement was 
made that the lighting of the Glossop Road Baths bv elec- 
tricity was costing £120 per annum, whereas formerly the cost 
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of lighting by gas was only £40 per annum. It did not seem 
right that the ratepayers’ money should be wasted in this man- 
ner, and as one of the chief ratepayers in the town, the Gas 
Company felt they had a grievance. Referring to one or two 
places elsewhere, he stated that in Islington sU mules of road 
were lighted by electricity at a cost of £5,245, whereas 100 
miles were lighted by gas at a cost of £4,077. If the 20 miles 
now lighted electrically were changed to gas, the cost would 
be £1,049. In Camberwell, he said, the street lighting cost £90 
per mile per annum for gas, and £170 per mile per annum for 
electricity. The Borough Surveyor for Deptford had pointed 
out that the cost of one arc lamp would be £15 per annum, 
against five incandescent lamps for the same amount, and gus 
in London was more than double the price it was in Sheffield, 
He concluded by stating that he mentioned these matters m 
order that the Corporation might reflect before increasing the 
lighting rate of the city unnecessarily. 

VICKERS, SONS & MAXIM.—- The directors’ report tor the 
year 1907 recommends a dividend at the same rate as last year, 
after providing the usual liberal deductions for depreciation, 
&c., and writing the sum of £150,0.0 off “goodwill and patent 
rights," reducing this item in the balance-sheet to £100.C00. 
The meeting is on the 20th inst. 


NEW COMPANIES 


BRITISH FLEXLUME SIGN CO.—Registered on February 
27th, with a capital of £20,000 in £1 shares (6,600 8 per 
cent. non-cumulative preference), to acquire certain patents 
relating to improvements in illuminated signs and sign letters, 
to adopt an agreement. with R. К. Wiley, J. C. Plimpton, and 
М. К. Kirkness, and to carry on the business of manufacturers 
of and dealers in illuminated and other signs and sign letters. 
glass, aluminium, lead, iron, steel, brass, and other metals, 
electricians,  gasfitters, sanitary, electrical апа mechanical 
engineers, &c. No initial public issue. 

ELLWOOD & SLEDMERE.—Reygistered on February 25th, 
with a capital of £10,000 in £1 shares, to acquire the business 
carried on at 55 Mortimer Street, London, and elsewhere as 
Ellwood & Sledmere, to carry on business as designers, manu- 
facturers of and dealers in cabinet works, household furniture, 
leather goods, hardware, jewellery, plated goods, ironmondcery, 
turnery, and other household and electric fittings апа utensils, 
house decorators, electrical engineers, and contractors, &c., 
agents in the United Kingdom, India, the British and other 
Colonies, and elsewhere. No initial public issue. 

HIRST MAGNETO CO.—This company was registered on 
February 21st, with a capital of £2,000 in £1 shares, to carry 
on the business of manufacturers of and dealers in motor cars 
and self-propelled and other vehicles and machines of all kinds, 
electrical, mechanical, and general engineers, founders, fitters, 
&c. The subscribers are : —M. Grunebaum, J. Е. Toohig, W. C. 
Page, T. Burrett, A. Pollock, A. W. Harris, A. Hirst. No initial 
public issue. The number of directors is not to be less than two 
nor more than four; the first are J. F. Toohig (permanent) and А. 
Hirst. No qualification necessary. Remuneration (except mana- 
ging director), £80 per annum, divided. 

NEW LOWCA ENGINEERING CO.—This company was 
registered on February 12th, with a capital of £25,000 in £1 
shares, to adopt an agreement with J. Burns, C. Walton. Н. 
Bentley, and J. №. Bentley, to acquire the business of the 
Lowca Engineering Co., Ltd., and to carry on {һе business 
of electrical, mechanical, civil, and general engineers, engine 
builders, and fitters, boiler and machinery makers, steel «on. 
verters, founders, &c. The subscribers are J. Burns. J. 
Fearon, J. R. Bleasdale, J. Chatt, T. Fisher, C. C. F. Walton. 
Н. Bentley. No initial public issue. The number of directors 
is not to be less than two nor more than five. The first are 
Н. Bentley, C. Walton, and J. Burns. Qualification £500. 
Remuneration £200 per annum, divided. Registered oftice, 
Lowca, near Whitehaven, Cumberland. 

PRADEAU MOTORS.-—Registered on February 27th, with a 
capital of £1.000 in £1 shares, to adopt an agreement and to 
carry on the business indicated by the title and that of elec- 
trical and mechanical engineers, saddlers, rubber and {уге 
manufacturers, smiths, &c. No initial public issue. Registered 
office, Finsbury House, Blomfield Street, Е.С. 

TRACTION BATTERIES.—Registered on February 25th. 
with a capital of £1,000 in £1 shares, to buy, sell, import. 
export, manufacture, repair, let on hire and deal in batteries. 
galvanic cells, motors and electrical or other machinery, motor 
and other vehicles, &c. Among the subscribers are А. F. 
Sims (solicitor), Е. Н. March, A. №. D. Smith and A. Laban. 
chartered accountants. No initial public issue. Registered 
office, 6 Victoria Avenue, Bishopsgate, Е.С. | 


NEW PUBLICATIONS 


“Ап Introduction to the Study of Electrical Engineering.” 
By Henry Н. Norris. First Edition. (London: Chapman & 
Hall.) 10s. 6d. 

“Experimental Electrical Engineering and Manual for Elec- 
trical Testing.” By V. Karapetoff. First Edition. (London: 
Chapman & Hall.) 25s. 6d. 
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SUMMARY 


A REPORT has been issued by the Parliamentary Com- 
inittee of the London County Council dealing with the 
three Bills relating to electric supply which are before 
Purliament this session, namely, the London and Dis- 
trict Electricity Supply Bill, the London Electric 
Supply Bill, and the London (Westminster & Kensing- 
ton) Electric Supply Co. Bill. Deputations have been 
heard from the promoters of the first two Bills, and 
representations have been made by the Borough 
Councils of London in regard to the three schemes. 
The Committee state that they see no reason why the 
Council should depart from the view which it has 
hitherto held, that the most satisfactory solution of 
the question is to be found in a principal generating 
station in a favourable situation. It is recognised that 
there may be advantages in the London Electric Supply 
Bill if this measure could be so limited as not to be 
inconsistent with or unduly hamper a large scheme; 
and if linking-up powers in any form are granted to the 
companies, similar powers should be granted to local 
authorities. With regard to the London and District 
Electrice Power Bill, the report states that provision 
should be made in the Bill for, say, £1,000,000 of the 
capital to be raised within twelve months, and for the 
works to be substantially commenced in two years. 
Provisions in this Bill with regard to purchase and 
limitation of dividends are considered unsatisfactory, 
and the Committee agree with the suggestion made by 
Mr. Lrovp GEORGE that a conference between all parties 
concerned should be arranged. (Page 463.) 


Tue Motor-Car Exhibition now being held at the 
Agricultural Hall contains only a small proportion of 
electric cars and accessories of electrical interest. 
(Page 464.) 


Tne discussion on the advisability of standardising 
fuses is continued in our correspondence columns by 
Mr. A. Н. Dykes, who thinks there is no general 
demand for such standardisation, and Mr. F. Broap- 
BENT, who goes into the variations in the requirements 
of fuses for different classes of work, and points out 
that before the fuses themselves can be standardised, 
a standard set of conditions to be complied with must 
be formulated. As we go to press we have received 
a letter from the Union Electiic Co., calling attention 
to the fact that they have star.lardised a series of no- 
voltage releases for polyphase motcr switches: and a 
long letter from Mr. Н. Laws WznB answering Mr. 
BENNETT’S letter in our last issue. (Page 464.) 


THE report of Messrs. W. B. Peat & Е. W. PIXLEY 
upon the accounts of the London County Council 
Tramway Department, which they have investigated 
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from a '' commercial” point of view, has now been 
issued. Exception is taken to the amount which has 
been laid aside to provide for the obsolescence of the 
horse tramway system, and the opinion is expressed 
that the amounts which have, from time to time, been 
applied to the relief cf rates, should have been reserved 
on this account. The approximate loss under this 
head which they regard as still to be provided for 
exceeds £1.000.000. The amounts credited to renewals 
and reserve fund are also criticised, and the opinion 
is expressed that an insufficient amount is being al- 
lowed under this head. Amongst other matters, the 
question of the allocation of expenditure on street im- 
provements is dealt with. The report was discussed 
at the meeting of the Council on Tuesday. (Page 465.) 


A coMPARISON between the installation rules of the 
Society of German Electrical Engineers (Verband 
Deutscher Elektrotechniker) and those of the Institution 
of Electrical Engineers was contained in a Paper read 
by Mr. W. P. STEINTHAL last Thursday before the Leeds 
Local Section of the Institution of Electrical Engineers. 
The differences diseussed included those in the specifica- 
tions of insulation, and the different conditions under 
which pure rubber-covered wires are used were com- 
mented on. The multiplicitv of rules in this country 
was deplored in the discussion, and it was remarked 
that the German rules were consistently enforced. 
(Page 467.) 


A кокм of arc lamp pillar for centrally-hung arc 
lamps, with a long hinged bracket-arm which can be 
lowered for trimming, is in use near Paris. (Page 
468.) 

Tur Poulsen wireless telegraphy station, situated at 
Lyngby, near Copenhagen, was enlarged last summer, 
and the height of the aérial was increased. This 
station is in communication with Newcastle, Berlin, 
and St. Petersburg. The generating plant consists of 
& petrol engine coupled to a 10 kw. dynamo, which 
supplies a single arc-gap. To supply the inert gas, 
with which the are is surrounded, a few drops of alcohol 
are introduced into the are-chamber every second. This 
renders the use of a complicated hydrogen generator 
unnecessary. (Page 469.) 


Tne annual report of the National Physical Labora- 


tory has been issued, and consists of a full account of 
the work done in all departments. The work proposed 
for this year includes the installation in the photometric 
department of a new set of electrical sub-standards for 
working with metallic filament lamps, and of an ar- 
rangement for detennining the mean candle-power 
without rotating the lamp itself. Experiments in the 
determination of oscillation frequencies in wave teie- 
graphy are also to be made. (Расе 469.) 


À CONSIDERABLE degree of success has attended the 
first year's working of the accumulator-driven motor- 
coaches recently put into service by the Prussian State 
tailways for local trafhe. The total costs are given as 
75а. per car-mile, including depreciation and interest 
on capital. Several more cars cf a similar nature are 
on order. (Page 470.) 


Tne switehbcard which forms a part of the new ex- 
tensions at the Wolverhampton Electricity Works is 
of the high-tension type, with all the actual high-tension 
apparatus in concrete cells, separated from the board 
itself by a passage-way. ‘The operating panels are 
vertical, and carry also the excitation bars. Special 
arrangements are adopted for protecting the windings 
of the converting plant from abnormal rises of pressure. 
‘Pave 471.) 

Ix a Paper read on Monday before the Society of 
toad Traction Engineers, Messrs. P. Tror SMITH and 
W. А. Stevens alluded to the lack of financial success 
which has attended the use of the gear-driven petrol 


omnibus, and described a vehicle with electrical trans. 
mission gear, by the adoption of which they hope that 
the operating expenses will be very materially reduced. 
(Page 475.) 


In an interesting Paper in the Proceedings of the 
Bristol Naturalists’ Society on the effect of electricity 
upon plants, Mr. J. Н. PRIESTLEY gives a historical 
review of the earlier experiments, and follows this with 
a detailed and quantitative account of the large scale 
trials made by Mr. J. E. Newman, resulting in a clear 
demonstration of the beneficial action of the electric 
discharge. Some further experiments by the author 
are also described. (Page 477.) 


Tests have been made on one of the large single- 
phase turbo-alternators in the Electricity Works at 
Frankfort. Very low steam consumption figures were 
obtained. (Page 480.) 


In the Paper by Dr. W. E. Sumpner and Mr. J. W. 
Recorp, read before last Thursday's meeting of the 
Institution of Electrical Engineers, the latest forms of 
iron-cored alternating-current instruments developed 
by these authors were described. One of these is a 
combined wattmeter and voltmeter, in which a swing- 
ing coil supplied by a current from а special trans- 
former moves in the field of a shunt-wound alternating 
electromagnet with a laminated core, and another is 
a phase meter with a fixed iron core and light unre- 
strained moving coil. Тһе mathematical thecry of 
these instruments has been fully worked out, and is 
embodied in a previous Paper by Dr. SUMPNER. Con- 
siderable admiration for the new instrument was ех- 
pressed in the discussion, especially by Mr. S. Ever- 
SHED, although a few disadvantages as compared with 
the dynamometer type of wattmeter were pointed out 
by Mr. К. EpGecumpe. Prof. E. Witsox compared Dr. 
Sumpner’s method with other systems of power 
measurement on à mathematical basis; and Dr. Drys- 
DALE neatly demonstrated how the new instrument 
might be looked upon more as a special case of the in- 
duction wattmeter than as a real moving coil apparatus. 
One or two other speakers addressed the meeting, but 
owing to the excessive length of the remarks of some 
of the first speakers, several gentleman had to com- 
municate their remarks subsequently. (Page 481. 

Proressor Е. Haper has carried out a careful series 
of experiments in order to ascertain whether porcelain 
heated until it becomes a conductor obevs Faraday's 
laws. As the result of his experiments, he finds that 
this is the case. It would appear that aluminium sili- 
саќе, which is the main constituent of porcelain, acts 
very similarly to cryolyte in the electrolysis of 
aluminium. In the ease of aluminium, the alumina is 
ionised in the eryolyte. In the case of porcelain the 
various metallic oxides are ionised in the aluminiun: 
silicate. Under '* Eleetrochemistry and Electrcmetal- 
lurgy ” we also draw attention to the formation of lead 
peroxide electrodes upon carbon, to the production of 
oxygen and hydrogen, to a modification of the thermit 
process, and to the use of aluminium vessels with acid 
solutions. (Page 487.) 


AT the Royal Institution on Saturday last, Prof. J. J. 
Tromson delivered the third lecture on ** Eleetric Dis- 
charges through Gases,’’ and showed how it was pe 
sible to freeze out the conducting portion of a gas. as 
at ordinary pressures the conducting particles were 
heavier than the molecules of the gas itself. A герм 
of the lecture is given under ©“ Electrical Science.” 
together with an abstract of a Paper on the seatteruz 
of beta-rays by matter. In the Papers abstracted in 
the Continental Section, Rossi describes an improved 
magneto-elastie detector; RÜünENnERG investicates tle 
working of wireless receivers; BRANLY deseribes four 
methods of increasing the sensitiveness of electrolvtie 
detectors; and Ries discusses the photo-electrie sensi- 
tiveness of selenium. (Page 487.) 
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A PATENT specification by J. Н. Wess, describing an 
improved method of signalling by continuously- 
generated electric oscillations, was published on Thurs- 
day last. Two specifications by B. G. ГАММЕ, relat- 
ing to methods of obtaining regenerative action with 
single-phase commutator traction motcrs of the series 
type. were also published. Опе by Е. P. DRIVER 
describes a method of cementing filaments to the 
leading-in wires of incandescent lamps; ; and another by 
E. Herrmann and Е. W. Үосмо relates to magnetic 
wedges for armature slots of alternators and induction 
motors. (l'age 489.) 


ТнЕ conference between the committee of objectors 

to the proposed Home Office regulations and the ad- 
visers to the Home Office, was continued on Thursday 
and Friday last week, with the result that an agree- 
ment Was arrived at with regard to the remaining regu- 
lations from No. 20 onwards, the previous ones ‘having 
already been agreed upon. The inquiry before Mr. 
SWINBURNE was resumed on Tuesday. Mr. W. Н. 
PATCHELL gave the results of some interesting experi- 
ments of the effect of voltage and current upon & 
number cf experimenters, including himself. These 
results are set out in the shape of two curves m our 
report of the proceedings this week. Mr. С. Р. 
Sparks, on behalf of the London Electric Lighting 
Companies, followed Mr. Patchell on the question of 
the limit of voltage in the regulations; so far as alter- 
nating current was concerned, he said that there might 
very ‘well be no limit at ali, as no commercial alter- 
nating current system was in use at a lower pressure 
than 65 volts. With regard to the pressure of 180 
volts for continuous current, he pointed out that there 
аге, in London, cases in which direct current supply is 
being given below 130 volts in competition with alter- 
nating current, and whereas the alternating current 
supply will eome under the regulations, the direct cur- 
rent supply would not. Lord Ковект CECIL addressed 
the Commissioner on behalf of the London Electric 
Lighting Companies. and in effect stated that, whilst 
an agreement had been come to with regard to the 
details of the regulations, the electrical industry gener- 
allv felt that it would be much better oft without any 
regulations at all. On the question of whether existing 
werk should come within the regulations or not. Lord 
ROBERT CECIL urged that а similar regulation to No. 55 
of the Coal Mines Regulations should be added. This 
gives an appeal to an independent arbitraticn from the 
decision of an igspector as to whether the existing work 
complies with the regulations or not. Mr. VrsEY Kxox 
addressed the Commissioner on behalf of the various 
power companies in the North-East of England, and 
also for the Mersey Docks and Harbour Board. and 
suggested that the scope of the regulations should be 
limited as much as possible, and to this end they 
should not be made applicable to factories and work- 
shops. He could recall no case of such an important 
industry as the electrical industry being called a 
dangerous trade. and he could conceive no other result 
than that the regulations would have the effect of 
seriously retarding progress if thev were allowed to go 
forward in their present form. The inquiry concludes 
to-day. and a full report of the final proceedings will 
appear in our next issue. (Page 491.) 


MR. J. CHRISTIE reports that the repairs to the Shore- 
ham Harbour and Southwick Electricity Works are 
now complete, and in his opinion everything is now 
quite safe. The proposal to construct an electric tram- 
wav in connection with the Edinburgh Exhibition has 
heen rejected by the Corporation. ‘There is still a creat 
deal of discussion as to the tramway track in Hanwell. 
The letter received from the United Tramways Co., 
defending the condition of the track, has been charac- 
terised by the District Council as a gross misstatement 
of the facts. Arrangements have been concluded be- 


tween the Oxford tramways and the National Electric 
Tramways Co., whereby the shareholders of the exist- 
ing company will get a return of 72 per cent. of their 
capital, 60 per cent. of which will be paid in cash. 
Complaints have been made as to the danger arising 
from live studs from the Mexborough, Rawmarsh, and 
Swinton tramway system, and a conference is to be 
held on the subject. The extensions of the West Ham 
tramways to Iron Bridge, Canning Town, are to be 
proceeded with. (Pages 403-495.) 

AB the meeting last week of the City of London 
Eleetrie Lighting Co., the chairman stated that the net: 
revenue showed an increase of £12,775, эп spite of the 
fact that the sales to the London County Council tram- 
ways in 1906, which amounted to over £5,000, did not 
appear in the accounts for 1907. Notwithstanding the 
higher cost of coal, the works costs had been reduced 
by 0:24. per unit. Over six million units had been sold 
during the year for power purposes. At the annual 
meeting of the North Metropolitan Electric Power 
Supply Co., the chairman called attention to the large 
increase of business during the year, including the bulk 
supply, which was now being given to the Hendon Elec- 
trie Supply Co. The slight increase in expenses was 
mainly due to the higher price of coal. Applications 
have been invited during the week for £600,000 45 per 
cent. debenture stock by the Charing Cross, West End 
and City Electricity Supply Co. (Pages 496—498.) 


THE result of the long inquiry, presided over by 
Mr. JAMES SwixBURNE, F.R.S., relating to the pro- 
posed new Home Office Regulations, which сор- 
eludes to-day, has been that а number of alterations 
suggested by the many objectors to the form in which 
the rules were originally drafted have been considered, 
and considerable modifications have been introduced into 
the majority of the proposed regulations. The wise 
course of delegating to a committee of the objectors 
the task of drawing up the revised form of the regula- 
tions, given in another column, to which they would 
agree, has considerably shortened the work of the in- 
quiry itself. In saying that the objectors agree to this 
final form, it must be borne in mind that they still 
hold to the opinion that regulations of the nature pro- 
posed are unnecessary; but if thev are compelled to 
accept them, they regard the revised details ав 
being of а more suitable character than those first pro- 
posed. It is right to pcint out that the Home Office 
has gone a long way to meet the objectors in the case 
of most of the regulations to which serious opposition 
was offered, except as regards the question of the limits 
of voltage below which the regulations are not to apply. 
In respect to these limits as they now stand, the some- 
what anomalous fact was brought out by one of the 
speakers on Tuesday that in a ease where a 110-volt 
continuous-current system was established at a place 
where it was in competition with an alternating-current 
system working at about the same voltage, the latter 
would be handicapped by being obliged to conform with 
restrictions from which the former would be free. The 
difficulties which present themselves when any attempt 
is made to standardise the dangers of erectrical circuits | 
were well brought out by Mr. PATCHELL, who in his 
evidence described а series of experiments on the effects 
of certain voltages upon different persons and under 
different circumstances. The curves which we repro- 
duce show clearly how very wide is the variation in 
the effect of the same voltages upon different people, 
and how impossible it is to define a sharp limit to the 
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range of voltage which is dangerous. In considering 
the alterations which have been made, attention may 
be called to the modification in the much-discussed 
Regulation 17, by whieh the dimensions specified for 
switchboard passage-ways will not apply to existing in- 
stallations, and also to the concession as to the minimum 
width of passage-ways in the case of high-tension 
switchgear. Considerable stress was laid on Tuesday 
and Wednesday upon the necessity for an appeal to a 
technical arbitrator from the decision of a factory in- 
spector under the new regulations, although there ap- 
peared to be some difference of opinion as to the exact 
form such appeal should take. We look forward 
with interest to the final decision of the Home Office 
when they have considered the results of the inquiry, 
which the Commissioner will lay before them. 


—————— Éó————- 


Tne report of Messrs. W. B. Pear and Е. W. PIXLEY 
upon the accounts of the Tramway Department of the 
London County Council, which we reprint at some 
length in another column, has been awaited with а 
good deal of interest, as representing the views of in- 
dependent professional accountants upon matters about 
which there has been considerable controversy. Рте- 
vious discussions on the tramway question have always 
been so strongly flavoured with party bias that it is a 
relief to read the clear and dispassionate, although 
perhaps strongly worded, criticisms contained in the 
report. It is the business of the auditor to be on the 
safe side with his figures, and we are not surprised 
at the expression of opinion that the provision made for 
the obsolescence of the horse-tramway system has been 
on too small a scale, and that the money which has 
been, so to speak, returned to the ratepayers in the 
form of relief of rates ought properly to have been 
employed in writing off unsecured or insufficiently 
secured capital. The estimation of the amount to be 
written off in this matter is not a simple matter of 
arithmetic, but there are factors which vary ac- 
cording to the point from which they are viewed. 
It is urged by those who defend the accounts 
as they stand that, in addition to the ‘* scrap 
value ’’ of the track and cars, the capital sunk is still 
represented by a real asset in the form of the right of 
running tramways along certain streets and receiving 
the profits resulting from the trafic. The question is 
a large one, and will probably eventually resolve itself 
into a compromise. The matter of arrangements for & 
renewal reserve fund has been discussed and reported 
upon in connection with other undertakings times with- 
out number, and here again the auditors apparently 
desire to be on the safe side. They are evidently 
frightened by the table of increasing cost of repairs 
per mile, which they have included in their report, but 
we think it should be pointed out that this is only 
natural in a young undertaking, in which all the plant 
has not yet completed its first cycle of wear and repair. 
Another point considered is the knotty question of the 
allocation of the cost of street improvements among 
the various books at Spring Gardens, but the con- 
clusions arrived at are not as sharply defined as the 
opinions expressed in the rest of the report. The 
general trend of this rather pessimistic report, whether 
its figures are too high or too low, is to show that the 


L.C.C. tramway system is not yet so free of the 
burdens of the colossal capital expenditure which called 
it into being as has been represented. In troubles of 
this nature it is not, however, alone among London 
traffic organisations which are still in the early days of 
their altered conditions. But as it is in the happy 
position of having to pay no dividends to its share- 
holders, there need be no undue haste in allotting 
profits to the relief of rates so lcng as the stale items 
on the capital aecount remain to be written off, or so 
long as there can be the least anxiety as to the sufh- 
cieney of the renewals reserve fund. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, MARCH 26тн. 


Royal Institution. 

à p.m. Afternoon Lecture II., by Dr. R. T. Glazebrook, 
F.R.S., on '"'Standardisation in Various Aspects: (2) 
Electrical Engineering." . 

Royal Society. 

4.50 p.m. Meeting at Burlington House. Among the Papers 
to be read is one by T. Mather, F.R.S., and F. E. 
Smith, on **Note on the Values of the Board of Trade 
Standards of Current and Electromotive Force.” 


FRIDAY, MARCH 27ra. 


Physical. Society. 

5 p.m. Meeting at the Northampton Institute, Clerkenwell. 
Dr. C. V. Drysdale will read notes on the following 
subjects :—(1) On the Plug Permeameter, (2) On the 
Use of Shunts and Transformers with Alternate-current 
Measuring Instruments, (3) Wattmeters, (4) Experi- 
mental Demonstration of Alternate-current Wave Propa- 
gation in a Helix. 

Electro IIarmonic Society. 

8 p.m. Last Smoking Concert of the Season at the Great 

Hall, Cannon Street, London, E.C. 
Royal Institution. 

9 p.m. Evening Discourse by the Hon. Н. J. Strutt, F.R.S., 

on ‘‘Radio-active Change in the Earth.” 
SATURDAY, MARCH 28тн. 


Royal Institution. 
p.m. Afternoon Lecture IV. on ‘“‘Electric Discharges 
through Gases," by Prof. J. J. Thomson, F.R.S. 
Institution of Electrical Engineers: Students’ Section. 
10 a.m. Visit to the Thames Ironworks. 


TUESDAY, MARCH 319т. 


Institution of Electrical Engineers: Manchester Local Section. 
7.30 p.m. Meeting in the University. Paper to be read :— 
“Electrolytic Corrosion," by Prof. W. Н. Н. Gee. 
Finsbury Technical College Old Students’ Association. 
8 p.m. Smoking Concert at Anderton’s Hotel, Fleet Street, 
London. 
THURSDAY, APRIL 2np. 


Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at 25 Great George 
Street, Westminster, S.W. Paper to be read :—‘‘ High- 
speed Electrical Machinery,” by G. Stoney and A. Н. 
Law. 

Civil and Mechanical Engineers’ Society. 
8 p.m. Meeting at Caxton Hall, Westminster, S.W. 


Paper to be read :—''Efficiency of Boiler-heating Sur- 
face,” by С. Н. Wingfield. 


/ 3 


Telegraph Traffic.—The French Co.s cable between Mar- 
tinique and Guadeloupe has been restored to working conditions, 
but Guadeloupe cannot as yet be reached by the cables of the 
West India and Panama Co. The vió Fao route was not work- 
ing on the 18th, there being some derangement between Bagdad 
and Bassorah, which was remedied on the 19th inst. Connection 
has also been re-established with Alderney and the Channel 


Islands by the repair of the cable between Guernsey and 
Alderney, 
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LONDON ELECTRIC POWER BILLS 


HE Parliamentary Committee of the London County 
Council has reported with regard to the three Bills dealing 
with electric supply before Parliament this session, viz., the 
London and District Electricity Supply Bill, the London Elec- 
tric Supply Bill, and the London (Westminster and hensington) 
Electric Supply Companies Bill. A resumé of the contents of 
these Bills was given in ELECTRICAL ENGINEERING, Vol. Il., 

p. 1007, and we summarise the Committee's conclusions below. 

Deputations from the promoters both of the London and 

District. Electricity Supply Bill and the London Electric Supply 

Bill, have been received by the Parliamentary Committee, who 

have also heard representatives from the Borough Counciis. 

both those having their own electrical undertakings and those 
having purchasing rights over the undertakings ot companies 
within their areas. The scheme proposed by the London and 

District. Electricity Supply Bill for à principal generating 

station on the river below bridges is in accordance with the 

Council's scheme of last session and the views accepted by 

Parliament, both when the Administrative Company's Bill was 

being considered in 1905, and in the report of the Select Com- 

mittee on the Council's Bill of 1906. The promoters of the 

London Electric Supply Bill cn the other hand, urge that 

there is not now, and will not for some considerable time be, 

any necessity for a new principal generating station, and that 
if they are allowed to link up their existing stations they will 
be able to satisfy all demands as cheaply as could be done 
from a principal station. They lay stress on the point that 
the demand tor electric energy for power purposes is not so 
great as has been supposed. This is a question upon which it 
is diflicult for the Council to obtain the data necessary to 
arrive at а final ccnclusion. After advice by the officers and 
full consideration, the conclusion has been come to that, on the 
materials and facts at present available, there is no reason 
why the Council should depart from the view which it has 
hitherto held, that the most satistactory solution is to be 
found in a principal generating station in a favourable situa- 
tion. At the same time it'is felt that every year's delay has 
increased the ditliculties in the way of a new comprehensive 
bulk supply scheme, and that the most careful consideration 
should be given to any new facts which the promoters may 
be able to lay before Parliament. The Committee also recog- 
nise that there may be advantages to be obtained under the 

London Electric Supply Bill if it can be so limited as not to 
be inconsistent with or unduly hamper a large scheme, and the 
same remark applies to the London (Westminster and Kensing- 
ton) Bil. It must necessarily take a considerable amount of 
time until the new undertaking is in operation, and in the 
meantime, according to the contention of the promoters, it 
wil help to cheapen electric supply if existing undertakers are 
allowed to make the most of their plant and stations by linking 
up their systems. If linking up pewers in any form are granted 
to the companies, similar linking up powers should also be 
granted to the local authorities if they are willing to take them 
in a Bill to be introduced next Session. The representation 
proposed to be given to the Council on the joint committee is 
not considered desirable, as it is not a sound policy for the 
Council to have representatives on the boards of management 
of private commercial undertakings. The London Electric 
Supply Bill also affords an opportunity for consolidating апа 
making effective the purchase rights of local authorities over 
the undertakings of the existing companies, which at present 
are in many cases valueless, because the local authorities cannot 
purchase complete systems, but only such mains or stations as 
are within their areas. It is pointed out, however, that in some 
instances local authorities have at present purchasing powers 
before 1931, so that one effect of consolidation would be to 
postpone the date of purchase in those cases. Moreover, if 
the central authority had to purchase all the undertakings at 
one and the rame time a larger sum might be required than 
could conveniently be raised in cash, so that it might have 
to be provided that the purchase consideration might be satis- 
field in stock. 

Тһе provisions for purchasing the undertakings of the joint 
committee and the existing companies are also regarded as 
unsatistactcry. . 

Dealing with the provisions of the London and District Bill, 
it is pointed out that in the first place it is essential that 
Parliament should be satisfied as to the financial ability of the 
promoters, and there should be a provision that the powers 
are to lapse, unless a considerable proportion of the capital, 
sav, £1.0C0.000, is raised within twelve months, and unless the 
works have been substantially commenced within two years. 
No objection can be taken to the maximum prices, inasmuch 
as these are, as pointed out above, similar to those in the 
Council's own Bill, but the power of asking for periodical 
revision of prices should also be given to the Council. The 
purchase clause in the Bill is regarded as quite unsatisfactory. 
Under it the purchasing authority might have to pay large 
sums in respect of wholly obsolete and valueless plant, and 
the terms of purchase at the end of 42 years should, as in the 


case of the. Administrative Company's Bill of 1905, be those 
provided by the. Electric Lighting Act, 1888. ‘Lhere should 
also be a power to purchase in 1901, but in the event of pur- 
chase at tne earlier date better terms would undoubtedly have 
to be conceded. ‘Lhe Committee also consider the provisions as 
to limitation of dividends unsatisfactory, and think that there 
should be substituted tor it a sliding scale of prices and divi- 
dends subject to revision by the Board ot Trade. 

With regard to the position of existing electrical under- 
takings, the Council is interested in this matter, inasmuch as 
upwards оѓ £5.00J9,0.0 have been borrowed on the security of 
the rates for the purposes of such undertakings. The promoters 
of the London and District. Electricity Supply Bill have statea 
that their object was to assist and not to compete with the 
existing undertakings and to that they should be strictly held. 
No doubt the main consideration is to obtain a cheap supply of 
electricity for London, but it is essential in the public interest 
that existing authorised undertakers who have taken the risk 
ot establishing these undertakings should receive fair treatment. 
The Select Committee which reported on the Bill of 1906 also 
took this view. Objections are raised both to the clause in tne 
present Bill and also to the ''Kitson clause," which was in 
the Council's Bill of last session. The Committee hope that the 
County Council wil be able to assist in Committee in settling 
a clause which will be acceptable and fair to all parties. There 
are cases when it would appear to be clearly in the interests 
both of the ratepayers in the particular borough having an 
electric undertaking and the consumers of electric current that 
a supply should be taken from outside, e.g., when the generat- 
ing costs exceed the price at which energy could be purchased. 
Again, in most cases it would be more advantageous to take 
current from the new station rather thau incur expenditure in 
increasing small existing stations. . 

The House of Lords passed a resolution in favour of referring 
these Bills to a Joint Committee of both Houses, but the House 
of Commons did not agree with the resolution, so that the Bills 
will come before Committees in each House in the usual way. 
In moving the House of Commons to disagree with the resolu- 
tion of the House of Lords, Mr. Lloyd George said that there 
ought to be a conference between the parties to see whether 
agreement could not be come to. It is thought that the Council 
should co-operate in endeavouring to bring about a_ general 
agreement. Тһе Committee therefore recommend—(a) That the 
Council do continue its oppcsition to the London and District 
Electricity Supply Bill on the lines indicated in the above 
report, with a view to obtaining such amendments and the 
insertion of such provisions as the Parliamentary Cominittee 
may think necessary or desirable in the interests of the public 
or the Council. (5) That the Council do continue its opposition 
to the London Electrie Supply Bill and to the London (West- 
minster and Kensington) Electric Supply Companies Bill on 
the lines indicated in the above report, with a view to obtain- 
ing such amendments and the insertion of such provisions as 
the Parliamentary Committee may think necessary or desirable 
in the interests of the public or the Council. 


—— 


Electrical Engineers Volunteers.— The Clyde division of the 
Electrical Engineers Volunteers held а supper and smoking 
concert at Greenock on Monday last week. The present strength 
of the division is four officers and 70 men. 


— — — 


A Steep Grade Electric Cable Railway.— Tho recently con- 
structed electric cable mountain railway in the Southern Tyrol, 
near Bozen, known as the Virgl railway, is described in the 
Street hallway Journal as having the steepest gradient of апу 
railway of its class. Formerly the Mendel Railway and the 
Mount Vesuvius cable line held first and second places respec- 
tively with maximum grades of 64 per cent. and 63 per cent., 
but the new line has a grade of fully 70 per cent. at its upper 
end, and in general averages 66 per cent. in a run 288 metres 
(about 945 ft.) long horizontally. and 195 metres (about 640 ft.) 
vertically. The road construction, however, is considerably 
lighter than the Mendel Railway, because the cars are smaller 
and the braking stress on the track less. The experiments in 
automatic vacuum braking made оп the 70 per cent. grade showed 
that loaded cars freed from the cable could be stopped without 
shock. within a length of 1'2 metres. The cable machinery is 
located in the upper station, and is driven by a 55-h.p., 550-volt, 
three-phase motor, operated by current transmitted at 5,450 
volts from a power plant in the valley. The station machinery 
is operated at а speed to permit the cars to make the trip in 
five minutes. Hand and automatic brakes are in the station 
for the control of this machinery. Automatic braking occurs 
whenever the speed of the machinery rises 15 to 20 per cent., 
when a car goes beyond the upper stopping point, when there are 
interruptions in the power supply, and in other contingencies. 
In every application of this automatic brake the power circuit 
to the motor is broken. The electrical equipment was supplied 
by the A.E.G. Co., of Vienna. | | 
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MOTOR-CAR EXHIBITION AT THE 
AGRICULTURAL HALL 


l is more than ever to be regretted this year that a 

means of harmonising the contlieting: interests which 
result in the continuance of more than one group of 
automobile shows in the year in London has not been 
arrived at. Owing to this multiplicity of exhibitions, 
the Agricultural Hall Show opened last Saturday, com- 
ing as it does nct very long after the magnificent show 
of private cars held at Olyinpia by the Society of Motor 
Manufacturers and Traders, and practically clashing 
With the exhibition of commercial vehicles promoted 
by the same Society, cannot possibly claim to be repre- 
sentative of any class of the automcbile industry, and 
we were surprised to see a considerable amount of the 
space filled up by second-hand cars. 

The laek of exhibits of either importance or novelty 
was also intensified during the first days of the Show 
by the lamentable unpreparedness of the majority of 
the stands. A glance round the Hall reveals only one 
stand devoted to electric ears, and an entire absence of 
the petrol-eleetrie vehicles which have formed a marked 
feature of more than one recent exhibition; nor in the 
section devoted to accessories is any great novelty 


* 


shown. 


The Electric Vehicle Company, 1 Earl Street, S.W., show, 
in the ample space allotted to them, five or six electrically- 
propelled vehicles, all of which are, we believe, of American 
design. ‘These range from a 2-ton van to a what is perhaps 
a novelty in this country, in the shape of an electric carrier 
tricycle. In this latter а small motor, ingeniously suspended 
in a framework, which also acta as а radius-rod, drives 
the single rear wheel through a bevel gear. The batteries are 
contained in a part of the usual carrier box between the front 
wheels. A small phaeton and a landaulette are also shown. 

The gallery, as on previous occasions, is partly devoted to 
accessories. Amongst the electrica] exhibits may be men- 
tioned a collection of Siemens-Obach dry cells tor ignition 
purposes, shown by Messrs. Siemens Brothers & Co., of 12 
Queen Anne's Gate, S.W., and some new patterns of coil on 
the stand of the Prested Miners’ Gas Indicating Electric Lamp 
Co., Ltd., of Elthorne Road, Holloway. The latest Prested 
coil is on the single trembler system, although a low-tension 
commutator is retained, and separate coils are employed for 
each cylinder. By this means as good synchronisation can be 
obtained as with a high-tension distributor without its dis- 
advantages, and there is less strain on the coils than when a 
single coil does duty for all the cylinders. In one form of the 
coll a pair of tremblers are provided, with a change-over 
switch, and these, with their actuating magnets, can be placed, 
if found convenient, in a separate box from the coils them- 
selves. The same firm also show an ignition accumulator of 
their own manufacture, with an improved form of plate. 

Among other exhibits in the gallery is Hay's electrically- 
heated vulcaniser for tyre repairs, shown by Maison Talbot, 
of 1 Long Acre, W.C. This apparatus is much more compact 
than the ordinary spirit-heated vulcaniser, and we understand 
that the requisite vulcanising temperature, which is about 
280° F.. can be obtained in 10 minutes from an ordinary 
4-volt. two-cell ignition accumulator, and it is said that over- 
heating is impossible. 

Various. electrical appliances. for motor-cars аге also shown 
in the gallery by Messrs. W. & R. Jacobs, of 59c King William 
Street. These comprise a British-made accumulator, known 
as the ''Electary," which is fitted with a special form of 
incorredible terminal coils, switches, voltmeter. &c.. and a 
special series of head, side and tail lamps for motor-cars and 
eveles, in which 4-volt or 8-volt Osram lamps are used. A few 
electrical accessories are also shown in the arcade near the 
entrance. On the stand of Messrs. J. C. Lyell & Co., of 55 
Victoria. Street, S.W., may be seen, among other exhibits, 
a svecial change-over switch, which allows of the employment 
of magneto or coil ignition at will, with only one plug per 
evlinder,*and some examples of the M.S. low voltage metallic 
filament lamp for carriage lighting. The lamps, having an 
efficiency of about 1:2 watts per candle-power, consume less 
than half the current of an ordinary small carbon filament 
lamp. and give about twice the light. Another advantage of 
metallic filament lamps for use with batteries is that the 
diminution of light as the voltage of the battery falls off is 
much less than with carbon filament lamps. А new pattern 
of electric hand-drilling machine is also shown. 

Messrs. Geinel & Co., of 92 St. Thomas Street, S.E., also 
exhibit in this section a number of instruments, including 
the well-known “Vulcan” electrical speed indicator, which 
consists cf a small magneto-venerator and a voltmeter, and 
other indicating instruments of the hot-wire type. 


CORRESPONDENCE 
THE STANDARDISATION OF FUSES. 
To the Editor of ELECTRICAL ENGINEERING. 


- Sir,—I have read with interest the note in your issue 

of the l2th inst., on the suggested intention ot the 
Engineering Committee to deal with the question ot 
electrical fuses. What is it intended to standardise— 
the type, the size, the fusing current, or the material? 
Unless one particular pattern be selected, it is obvious 
the other variables caunot be standardised, as the 
length depends entirely on the design. The ratio be- 
tween the working current and the fusing current, 
again, depends entirely on the type, as what is a practic- 
able ratio with one type of fuse 15 quite different with 
unother. The number of different fuses on the market 
is legion, and, speaking generally, they mostly do the 
work required of them by practical men. 

The Committee has done good work, and much 
remains for it to do, but I cannot help thinking that it 
is а mistake to spend time and money in dealing with 
articles for the standardisation of which there is no 
general demand, and, indeed, no felt want. 

| A. Н. Dykes. 
1 Victoria Street, London, S.W. 
March 18th, 1908. 


To the Editor of ELECTRICAL ENGINEERING. 


Sik&,— Whilst, as I pointed out in my Institution 
Paper on Wiring Rules in 1901, too much standardisa- 
tion tends to retard progress, tet a certain amount 1s 
a necessary evil for commercial considerations. — Before 
we can standardise fuses we ought to formulate a 
standard set of conditions to be complied with. These 
would tend to bring about some kind of uniformity in 
distribution-box design, for, as Mr. Russell points out, 
the standardisation of fuse-box design is perhaps mere 
urgent than the question of the standardisation ot the 
fuses themselves. What I should like to see is the 
adoption of a standard length of fuse, so that fuses of 
various carrying capacities could be used alongside 
each other in the same box, a practice which is, of 
course, diametrically opposed to the idea of non-inter- 
changeability of fuses, standard minimum spacing dis- 
tances between fuses, minimum standard clearances 
between live metal and case. and some uniformity in 
the method of leading the wires into and out of distri- 
buting boxes. 

As to the standardisation and interchangeability of 
fuses, this is, if not impracticable, at any rate most 
undesirable. This point does net, perhaps. affect light- 
ing fuse-boxes to the same extent as motor fuse-boxes. 
In the ease of lighting. the ultimate carrying capacity 
of апу branch eireirit can be settled onee for all when 
the installation is first laid down. But in the case of 
motors, which in well-arranged installations are irdi- 
viduallv fed from a separate pair of fuses in а distri- 
buticn fuse-box. there is no such guarantee. It is often 
necessary to increase the size of the motor, and con- 
sequently the carrying capacity of the fuses. Again. 
motors of various sizes are fed from one fuse-box. in- 
volving fuses of widely different carrying capacities. 
It is essential, therefore, that the fuse-gaps—that is. the 
centres between the fuse-clips—should be of the same 
dimensions for a wide range of fuse sizes. 

The spacing also is an important matter. It is not 
at all uncommon for several adjacent motor fuses to 
blow, due to arcing over from one to another. This 
applies, of course, to tne open type of fuse. Wher 
eartridge-tvpe fuses are used, it is desirable that the 
fuse-boxes should be ventilated. The amount of heat 
given off. say. by a dozen pairs of cartridge fuses 1m 
motor circuits is often sufficient to injure the insulation 
of the leading-in wires if the boxes are fairly airtight. 
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The essential requirements for the fuses themselves 
are that they should be capable of being easily replaced 
cr attended to without any risk of shock or burn to the 
attendant; that there should be no possibility of con- 
nections becoming slack; that in motor circuits they 
should have a considerable time element—that is, they 
should be able to take very large overloads for ѕић- 
cient time to permit of a motor befng started up 
quickly; in the circuits of induction motors the fuses 
should stand four or five times their normal current 
for about half a minute to permit of starting up, but 
the mctor should be protected against continuous over- 
load. 

The main fuses on an installation should carry an 
overload for a longer period than the branch fuses. 
Many cases have come under my experience in which 
main fuses capable of carrying 200 amperes or so have 
blown, due to the switching on of a motor without the 
starting resistance being in circuit, when the motor fuse 
itself had not blown. This is due to the use of enclosed- 
type copper fuses in the motor circuits and open-type 
lead fuses in the main cireuits. If there were some 
uniformity of practice as regards nature of fuse metal 


and type of fuses, i.e., open or enclosed, this kind of 
thing would be to some extent overcome. 

It is not unconunon to find motor fuses, particularly 
in printing offices, large enough to curry three or four 
times the full load current of the motor. This is neces- 
sary in order to permit of the motors being started up 
quickly. If the fuses had suthcient time lag this would 
not be necessary. As to the overload current which a 
fuse should stand, I do not think any hard and fast rule 
can be made. In motor circuits it depends to some 
extent on the type and rating of the motor. Some I 
should not care to overload more than about 20 per 
cent., whilst others will stand 100 per cent. 

There is no need for a large margin in the fuses pro- 
tecting lighting cireuits, as the conditions are very dif- 
ferent to motcr circuits. But the fuses, particularly 
the main fuses, should have a considerable time element 
to pernit of an instantaneous '' short," due, say, to a 
bad lamp, whilst the ccntinuous overload permitted 
should not exceed, say, 50 per cent. 

Yours faithfully, 
FRANK DROADBENT. 

4 Queen Street Place, B.C. 


L.C.C. TRAMWAYS ACCOUNTS 


HE report giving the result of an investigation 

into the accounts of the London County Council 
Tramway Department, which has been conducted by 
Mr. W. В. Peat (President of the Institute of Char- 
tered Accountants) and Mr. F. W. Pixley (a past Pre- 
sident cf the Institute), has now been issued. The in- 
vestigation covers the period from. 1892-3, when 
the Council commenced expenditure in conneetion 
with tramwavs, down to March 31st, 1907, the date of 
the last published accounts. 


The report first deals with the horse-traction system. All the 
tramway undertakings acquired have been on the horse-traction 
system, with the exception of а small section worked on the 
cable system. In May, 1903, the Clapham to Tocting section 
was opened on the electric system, and this system of traction 
has been gradually superseding the horse-system. Owing to 
the supersession of horse-traction the original system of traction 
becomes obsolete as electrification proceeds. 

The total net expenditure under this head up to March 3lst, 
1907, was £2,380,736, 13s. ld. This debt is being repaid over 
the following periods :—60 years, £1.819,831 12s. 11а. ; 25 vears, 
£465.117 12s. 8d. ; and 8 years, £97,788 7s. 6d. The debt out- 
standing at March 31st, 1907, was £2,010,902 7s. 4d. 

The Council includes іп its capital account up to March 31st, 
1907. the ontlay on both the horse-traction and the electric- 
traction tramways, the latter including the expenditure on 
street improvements, &c., namely :— Horse traction, £2,380,756 
13s. 1d., and electric traction, £4,356,000 12s. 4d. 

This principle in our opinion, continues the report. is not 
sound, because there are practically no existing assets to re- 
present the horse-system of traction so far as it has been dis- 
placed. It is suggested that a certain residue of value exists 
in some of the displaced horse-traction assets, but, in our 
opinion, this value cannot alter the fact that there is a large 
loss not provided for on the displacement of the horse-traction 
system. 

The original track cost £1.017,942 9s. 114., to which must be 
added 523.826 3s. fcr payments to the tramway companies in 
Tespect of their expenditure on street improvements (included 
in purchase prices), and £13,827 6s. 114. for additions by the 
Council. Deducting £27,944 8s. 8d. for proceeds of sales of old 
material, a balance of £1.027,651 lls. 2d. is left, which 
represents the track of the horse tramways displaced bv the 
electric system. It is suggested to us that there is a residue of 
value in the track of the horse-tramway system in excess of the 
scrap value of the old materials, but no figure has been placed 
upon this residue—sub ject thereto, and to a proportionate amount 
of the sinking fund instalments which have heen paid out of re- 
venue, the above balance is a loss for which no provision has 
heen made in the accounts of the tramways. Practically the 
whole of the debt in respect of the above expenditure is being 
repaid over a period of 60 years. 

Parliamentary, law, and other costs, amounting to £77,533 
8s. 114. were incurred by the tramway companies, and it is 
reasonable to conclude that these expenses have now mo value 
and subject to a proportionate amount of the sinking fund in- 
stalments which have been paid out of revenue the above 
amount represents a loss, for which no provision has been made 
in the accounts of the tramways. The goodwill relates to the 


horse tramways acquired by the Council, and was estimated by 
the valuer to the Council in apportioning the purchase prices 
of the various undertakings at 2166.937 7s. 6d. The debt in 
respect thereof is being repaid in instalments at the end of 
8, 25, and 60 years, and includes an item of £97,787 7s. 6d. 
paid to the North Metropolitan Tramways Co., as the con- 
sideration for cancelling the unexpired term of their lease from 
the Council, viz., 4 years. 1% is advisable that this £166,937 
7s. 6d. should be written off out of revenue over a shorter 
period than is provided by the payment of the sinking fund in- 
stalinents. 

The net capital outlay on property and buildings is given as 
£773,318 8s. 11d. | 

Some of these buildings have been converted by the Council 
to other uses in connection with the electric system, and the 
leases in some cases have been disposed of or determined. 


Where the buildings have been made available for other pur- 


poses the expenditure has been rightly charged to the capital 
of the electric undertaking, but the capital displaced by demo- 
lition or reconstruction has not been written off, and remains 
part of the cost of the horse-tramwayv system. It is, in the 
cireumstances, impossible to indicate what loss (if any) will 
arise in connection with the property and buildings. | 

The total cost of rolling stock was £126,232 Os. 7d., the 
realisations have been £5,657 5s. 2d., and the stock remainin 
is valued at £2.166, leaving an estimated loss of £120. 
15s. 5d., for which no provision has been made in the accounts 
ot the tramways, subiect to a proportionate amount of the sink- 
ing fund instalments, which have been paid out of revenue. 
The debt in respect of rolling stock is being repaid over a 
period of 25 years. 

The estimated loss on machinery and plant, after deducting 
proceeds of sales and plant purchased in 1906 (mainly from the 
North Metropolitan Tramways Co.) at cost, was £55,060 
5s. 4d., subject to a proportionate amount of the sinking fund 
instalments which have been paid out of revenue. Practically 
the whole debt is being repaid over 25 years. 

The estimated loss on harness and equipment was £5,980 
10s. 14., subject to a proportionate amount of the sinking fund 
instalments, which have been paid ont of revenue. The debt 
is being repaid over 25 years. | 

With the exception of the cost of temporary generating 
stations and other expenditure of a special and temporary 
nature, in all amounting to £43.885 4s. 4d., paid for out of 
revenue, the combined total net cost of the horse-traction sys- 
tem and the electric-traction system appears as an asset in the 
capital account. As already mentioned, the Council, apart from 
the repayment instalments of the debt charged against revenue, 
have made no provision for the loss on any of the foregoing 
items of permanent way, rolling stock. &c. While we recog- 
nise, continues the report, that the Council had no means of 
writing off at once the loss on the displaced assets of the horse 
system, we consider that such loss should be provided for out 
of revenue more rapidly than by the charging of the annual 
instalments in repayment of the debt. Until these losses are 
provided for there can be no profits applicable for relief of 
the rates. 

Summarising the position as regards the loss on the displace- 
ment of the horse-traction system, we are of opinion that, 
even assuming that the freehold and leasehold properties and 
buildings are of sufficient value to represent the amount at 
which they stand in the accounts, and after allowing for any 
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residue of value which may remain in some of the other assets, 
the loss for which the Council will have to шаке provision, 
must approximate £1,500,000. Subject to the proportionate 
amount of the sinking fund instalments, in redemption of the 
debt, which have been paid out of revenue, and which, on the 
whole of the horse-traction debt, amounted on March 515, 
1907, to £369.834 5s. 9d., the approximate loss still to be pro- 
vided for must exceed  £1.000.000. | 

£293,592 2з. 114. has been applied in relief of rates since 
1897. 'This sum has been applied out of the earnings of 
the horse-traction system. We consider that these amounts 
should have been reserved towards the loss referred to above. 
Until the revenue of the tramways has been charged with (1) 
the losses on displaced assets of the horse system, (2) a full 
provision for renewals on the system now in force, (3) the 
charges in respect of the outstanding debt, and (4) a propor- 
tionate amount of the full Central Office charges, we are of 

inion that no sum will be available for relief of rates. In 
the balance-sheet the loss referred to should appear as loss on 
conversion ot the horse system to electric traction. 

Passing on to electric traction., the total net expenditure to 
March 3lst, 1907, not including the amount charged for street 
improvements, &c., is given as £4,076.184 16s. 10d. Of the 
the whole debt in respect of this £3,128.942 19s. lld. is 
being repaid over 25 years and the remainder over 60 years. 
The debt outstanding on March 3156, 1907, was £3,853,376 
8s. 5d. То the extent that the Works Department has been 
employed as contractors, actual cost only has been charged to 
capital, and no allowance made for profit to that department. 
This is quite in accord with our views of a proper basis of 
the capital charge. 

The amount at the credit of renewals reserve fund on 
March 51st, 1907, was £141,855 1s. 3d., made up as follows :— 
Balance of amount set aside out of the horse-system profits to 
March 3156, 1903, £29,051 4s. 9d.; amount set aside out of 
electric-system profits from April 15%, 1903, £105,000; and in- 
terest and dividend accumulations, £7,803 16s. 6d. What 
provision should be made out of revenue for renewals of the 
electric undertaking is a very difficult question to decide when 
the life of the assets forming part of such undertaking has not 
yet been ascertained by experience. It is impossible for us to 
fix a rate. The Council has been advised by its officers that at 
least one penny per car-mile run should be provided for the 
renewals reserve fund, this being in addition to any general 
repairs of the undertaking and the renewal of the machinery, 
plant, and buildings of the generating stations. A charge for 
renewals is, in our opinion, essentially an element in the cost 
of the vear's trading. and should not be determined or affected 
"by the result of such trading. It should form a charge in the 
revenue account of each vear before the balance of net revenue 
is arrived at. It should not be treated as an appropriation of 
апу balance of revenue available. Аз an example of the 
erroneous method of dealing with this charge we refer to the 
accounts for the year ending March 31st, 1907. The surplus 
revenue, is shown as £9,673 15s., but if one penny per car-mile 
had been charged for renewals, the tramway undertaking would 
have shown a deficiency of £58,107 5s. It is to be noted that 
the result for 1906-7 was exceptional, and consequent on the 
working of the remaining horse svstems at a loss before charg- 
ing interest on and repayment of dcbt. We are of opinion that 
revenue should be charged with the cost necessary to maintain 
the undertaking as a going concern, which can only be done by 
providing an adequate reserve for future renewals; otherwise, 
long before the termination of the loan periods, the undertak- 
ing will become an instrument incapable of making profit, 
because of the excessive repairs and renewals which will be 
necessarv, and the absence of an adequate renewals fund out 
of which the cost of the renewals could be met. As having an 
important bearing on this point, the following table is given 
of the increase in ordinary repairs, &c., during the four vears 
of the working of the electric system, as shown in the follow- 
ing statement :-— 


Total net 

Total car repairs, &c., of the — Per car 

mileage of the electric svstem. mile run. 
Year. electric svstem. £ s. d. Pence. 
1903-4 4.469.576 15,000 8 6 0:808 
1904-5 10,931,396 40,988 10 0 0:899 
1905-6 12, 164,202 57,842 15 10 1:141 
1906-7 16,267,519 89,429 7 8 1:819 


It will be observed that 1906-7 shows an increase of jid. рег 
car-mile run over 1905-4. The inference to be drawn is that 
the increase în repairs inevitably points to the need for early 
renewal. 

In our opinion it is essential that the whole of the renewals 
fund should be specifically invested so as to be available when 
required, We find that out of the Council's renewal fund of 
£141.855 1s. 3d. on March 31st, 1907. onlv £85.008 16s. 2d. 
had been so invested, the balance of £58.846 5s. ld. having 
been used for the general purposes of the tramway undertaking. 
The renewals provision necessary to keep the undertaking as a 
going concern have, in our opinion, no relation to the statutory 
sinking fund. ` 


With reference to the allocation of expenditure on street 
improvements, the authors of the report are of opinion that 
the proportion of the ccst of the street improvements and 
widenings, which should be charged to the tramways, should 
bear a direct relation to the benefit derived or to be derived by 
the tramways. (a) When the improvements were undertaken wholly 
to accommodate the tramways and were not otherwise neces- 
sary. (0) When improvements were undertaken along a route 
concurrently with the construction of a tramway. (c) When 
the improvements were undertaken with the object of accom- 
modating general traffic, and also providing a sutħcient width 
ot thoroughtare for a contemplated construction of tramways. 
(4) When the tramways, although constructed, derive in com. 
mon with the general traffic benefit. from the improvement. 

With regard to (d), it may be urged that the tramways should 
not be charged with any improvement made subsequent to 
their construction, on the ground that an incorporated company 
owning a tramway system under a charter for a term of years 
could not be called upon to pay any portion of such expense. 
This may be true, but the incorporated company may run an 
inethcient service of trams, if it prefers to do so, rather than 
bear any share of the expense, whilst on the other hand the 
Council being responsible for providing facilities for both the 
ае and the tramway traffic, the expenditure thereon should 
e apportioned according to benefits received. They are further 
of opinion that in assessing the benefit apportionable to tram- 
ways, the Council should be guided by the advice of experts 
who would take into account all the circumstances of each 
particular case. Some specific examples of street improvements 
are then considered. 

In connection with the expenditure on improvements under- 
taken or proposed in connection with tramway schemes, the total 
expenditure up to March 3lst, 1907, was £752,128 11s. 8d.; ot 
this, £190,999 6s. ld. has been charged to tramways, and 
£175,690 75. 14. has been contributed by local authorities, the 
remainder, viz., £387,438 18s. 6d., being charged to improve- 
ment account. А substantial, but as yet unascertained, pro- 
portion of this last figure, in the opinion of the authors of 
the report, should be charged to tramways capital account. 
The expenditure on improvements for the purposes of general 
trafic amounted at March 5156, 1907, to £1,C07.103 11s. 2d.. 
the local authorities concerned contributed £142,982 1s. 1d., the 
balance, £864,121 10s. 14., being charged to improvement 
account. In their opinion a considerable, but as vet цпаѕсег. 
tained, proportion of this latter figure should also be charged t« 
tramways capital account. 

In considering the basis of the valuation of the tramway 
undertakings by the valuer to the Council, dated January 16th. 
1907, the basis adopted by the valuer, viz., “of applying a 
multiplier to an ascertained net income," is stated to be a fair 
and usual basis for arriving at the value of the goodwill of an 
undertaking, the property and other assets being as a rule taken 
over at the valuation of an expert, but assuming that such a 
basis is a fair one to apply to the tramway undertaking as a 
whole, the number of years used as the multiplier should te 
arrived at after due consideration is given to the permanene 
and profitable character of the undertaking, and the provision 
made for depreciation and renewals, before arriving at the net 
income to which the multiplier is to be applied. 

The valuer has fixed 25 vears as his multiplier, but in so 
doing it is thought that he has not given suflicient. consideration 
to the possibility of supersession by some other system of trac- 
tion and competition by other means of convevance, 

The report continues: The valuer, in arriving at his figure 
of net income, for the sonthern system, has not in our opinim 
made sufficient. allowance for renewals and nothing at all fer 
contingencies such as accidents or for possible loss by the 
substitution of other means of traction. 

If the net income had been properly ascertained, we consider 
that 25 times the amount of the annual net income vielding a 
purchaser only 4 per cent. is too high a valuation for an under- 
taking subiect to all the risks of a tramway enterprise and 
the liability to make good the roads in the event of its dis 
continuance. In our opinion, without questioning the principle. 
we think that both the multiplier and the net income are tee 
great. 

The balance sheet as published is presented in a very clear 
and concise form, and we have no suggestion to make for its 
alteration, except the following :—(1) That the total capital 
expenditure on the horse traction system should be shown 
distinct. from that on the electric traction svstem; (2) instead 
of showing the debt repaid out of revenue as ''excess of assets 
and capital outlav over liabilities" it should appear as depre- 
ciation reserve account-—total debt repaid to date. charged 
against revenue as depreciation of the assets of the under 
taking. We recommend that the revenue accounts should be 
presented in a summarised form, with schedules giving details. 
The details of the power expenses do not appear in the revenue 
account, but in a schedule, and we think on the whole it would 
be preferable if the other charges against revenue account, such 
as traffic expenses, repairs, and general expenses. were dealt 
with in the same wav, and then the revenue acconnt would give 
а view of the net results attained by showing the gross totals 
of leading items of expense and revenue and the schedules would 
supply necessary details for those desiring to examine them. 
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‘COMPARING GERMAN AND ENGLISH WIRING RULES 


R. W. P. STEINTHAL read a Paper befcre the Leeds 
| Local Section of the Institution of Electrical Engineers 
last Thursday, in which he compared the rules for electric 
installation work drawn up by the Society of German Electrical 
Engineers (Verband Deutscher Elektrotechniker), with those 
of the Institution of Electrical Engineers. 

While the Institution rules "are intended neither to take the 
place of а detailed specification nor to instruct untrained 
persons," the author thinks that if an installation is erected 
to the regulations of the German society, no further specification 
could in any circumstances be required. Although the general 
tendencies of the two sets are similar, there are notable differ- 
ences. 

Current Density.—From 9 amperes to 20 amperes the 
current density in conductors permissible in Germany is 
three times or more, from 2) amperes to 2CO amperes twice or 
more, from 200 amperes to 240 amperes one and a half times 
or more, and tor 500 amperes 1:3 times that of the І.1. Е. rules, 
and the author has been unable to find any limit given to the 
permissible diop of pressure. 

(This at once renders valneless the author's opinion that the 
German rules can take the place of a detailed specification.--- 
Ер. Е.Е.) 

Insulaution—The author thinks it may be assumed that pure 
rubber-covered wires have been “entirely discarded" in this 
country except for flexibles. In Germany they are used to some 
extent for surface work up to 110 volts. The use of this rubber- 
covered wire, he says, 18 what is referred to in this country as 
* Continental! wiring with flexibles," but the conductors are not 
flexibies in our meaning of the word. and are merely pure 
rubber-insulated wires as against vulcanised. rubber wires. For 
installations up to 125 volts where the work is done on the 
surface the use of this rubber-covered wire, fixed on porcelain 
bobbins, is very common. This method of installation is cheap, 
and. if properly carried out, neat and perfectly sound from an 
electrical point of view. 

The radial thickness of insulation required is appreciably 
smaller in the case of the German rules. This is shown in 
Table I. 


Taste I.: Вараг THICKNESS OF INSULATION. 
Cross-section, Mils Mils 


Sq. nm. V.D. Е. I. E.E. 
l'0 51 40 
15 51 41 
25 39 44 
40 39 | 47 
60 39 47 

100 47 52 
16:0 47 62 
25°0 55 71 
450 55 76 
50:0 62 80 
10:0 62 87 
95 0 70 94 
120:0 70 101 
159°0 78 |. 107 
240:0 94 125 
500:0 125 141 


Flexihles.—The very exhaustive Paper read by Professor 
Schwartz last vear to this Institution deals very fully with the 
subject of flexibles, and ig Appendix C of that Paper will be 
found the German rules as they stood in 1905. The 1908 rules 
contain no appreciable modification. One German rule in parti- 
cular relates to the supporting of a fitting by means of an 
additional wire, which carries no current, in addition to the 
actual conductor carrying the current. [The author of the 
present Paper omits to explain that the addition is only 
required in the case of counterweight pendants, and that even 
then an additional "cord," made up with the wire, may be 
used instead of a third. wire.-- Ep. E.E.] 

Insulation Resistance.—The German requirements аге put in 
a rather different form from that to which we are accustomed 
in this country. They do not base their tests according to 
numbers of points, but they require that the leakage current 
should not exceed 1 milhampere between any two fuses, and 
-further, that a distributing board should have an insulation 
resistance of 1,000 ohms multiplied by the pressure of supply. 
In measuring the leakage current, it is specified that the mini- 
mum pressure for the testing current should be 1C0 volts. 

The author next calls particular attention to the following 
points in the German rules : 


The cross-section of conductors employed for making earth 
connections must be proportioned with due regard to the strength 
of the possible earth current. The smallest cross-section іп 
electric. power-rooms is to be 07248 sq. in. (16 sq. mm.), and 
0 0062 sq. in. (4 sq. min.) elsewhere; generally for copper con- 
ductors, 000155 sq. in. (1 sq. mm.) for every 10 amperes may 
be reckoned. 

Cells in batt.ry rooms must be so arranged that the atten- 
dant cannct simultaneously touch two points between which the 
difference of potential exceeds 250 volts. 

The nominal working current апа pressure should be marked 
on switches. The author expresses strong approval of this 
rule, and also of the tollowing: Plugs for the connection of 
movable conductors must be so constructed that they do not fit 
sockets made for a higher current strength. The normal current 
capacity and pressure should be marked on the socket and on 
the plug. 

Under the heading of fuses, the author notes that the Edison 
screw type of fuse plug is used almost universally in Germany, 
where particular value is attached to non-interchangeability. 

Switch lamp holders are not permitted for use with hand 
lamps. 

The use of papier-maché conduit with either a brass or an 
iron sheath appears to be very common in Germany. This 
type of conduit. is, the author believes, sold in this country 
under a trade mark **Adnil." From inquiries he has made, this 
conduit does not appear to offer any advantage as regards price, 
but he adds that it is possible that there may be a saving in 
cost of labour with this type of conduit over the steel conduit 
in general use here. 

Another matter to which the author calls attention is that in 
the German rules a layer of pure rubber between the conductor 
and vulcanised rubber insulation is not specified. 


DISCUSSION. 

Mr. В. Н. Campton (Dewsbury), in opening the discussion, 
said he wished the Paper had been read before the last re- 
vision of the Institute Rules, as we might have benefited by 
the comparison. The main point of difference appeared to 
be the permissible current density in the conductors. The 
Germans allowed a considerably higher limit, resulting in less 
expensive work. All the Continental surface wiring which 
had come under his notice was for about 100 volts. Не con- 
sidered the English practice of painting all the bus-bars of 
switehboards accessible from the back with red, a better plan 
than merely mark:ng the polarity on the bars. The rule 
requiring the marking of all switches with the nominal work- 
ing current and pressure was worthy of copying, also that 
specifying that controllers, heating apparatus, &c., should be 
mounted clear of the walls. Тһе regulations referring to the 
non-interchangeabilitv of fuses were very instructive. The 
average Englishman was so anxious to get the current «n that 
he would use anything handy as a fuse, from a hair-pin to a 
pocket-knife, with consequent risk of overload. This would 
be impossible with a proper system of standardised cartridge 
fuses. 

Dr. R. Pour (Bradford) defended the V.D.E. Rules, and 
considered that in this country we might with advantage 
permit higher current density in our cables than is the present 
practice. With metal filament lamps the voltage variation 
possible is greater than with carbon lamps. The amount might 
be increased from 24 per cent. to 5j) per cent. for the same 
drop. in candle-power; also by raising the current density it 
would be possible to transmit to greater distances. The 
German rules were enforced in practice, but it is not so with 
the I.E.E. rules. It is very deplorable there should be so 
many different sets of rules in this country, and he was 
strongly of the opinion that only one set should be recognised, 
and if it were possible, they should also be international. He 
supported the V.D.E. rule that fuses should not be inter. 
changeable for different current strengths. The climate on the 
Continent was on the average drier than in this country, but 
he did not consider that an important consideration, as they 
had a considerable rainfall and many damp days. 

Mr. S. W. CUTTRISS (Leeds) said that, although there were 
many minor points of difference between the two sets of rules, the 
main points of distinction, so far as installation work is con- 
cerned, appear to be the current density, quality, and thick- 
ness of dielectric and method of installing the wires. No 
doubt in this country we erred on the side of low density, 
but it is a good fault, as it allowed a better margin for over- 
loading. which constantly took place by the addition of more 
lamps, without due consideration of the capacity of the wires. 
While not desiring to reflect on the soundness of the V.D.E. 
rules referring to the insulation of conductors, he was very 
much in favour of keeping up the quality, even for very low 
voltages. Ап insulation test meant little or nothing 1n con- 
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sidering the life of an insulated wire. In this matter we were 
largely at the mercy of the manufacturers, and could do nttie 
else than trust that the higher the grade the more good rubber 
it contained, consequently the longer the useful life. He re- 
marked that wood-casing appears to be entirely neglected cn 
the continent, judging by the rules, and'in this respect we 
had the advantage. Despite the claims of the Conduit people, 
wood-casing properly installed in suitable situations could 
not be beaten as & convenient and reliable protection for the 
wires. Referring to “Continental Wiring" (unprotected sur- 
face work), the revised I.E.E. rules embodied a concession 
in that respect, and there was little doubt that, since the 
advent of low voltage metal filament lamps, its adoption 
would extend, especially for small houses. For installations of 
50 volts and ше, where the risk of shock and fire is prac- 
tically nil, he considered that special rules might with advan- 
tage be compiled, allowing further concessions in the matter 
of installation. 

Mr. H. ViscER (Leeds) said the German rules were generally 
accepted and enforced, and it would be much more satisfactory 
if our own rules were treated in a similar manner. At present 
а contractor does not know where he is with regard to rules 
and regulations, and in private plants they are often more or 
less ignored unless there is independent supervision. He was 
also in favour of the non-interchangeability of fuses, as some- 
times under present methods too large a fuse is inserted, and 
fire resulted. Referring to the question of insulation, generally 
the grade is specified higher than necessary. The success of 
an installation. very often depended on the way the work is 
executed rather than on the quality of the wie. 

Mr. S. D. Јохеѕ (Batley) considered that the Germans should 

be given credit for knowing what they wanted. There were 
too many rules in this country, and still more coming. The 
insulation of battery stands from earth was a good thing, and 
had only recently been adopted here. He also spoke in favour 
of increasing the current density and the size of solid wires 
permissible. 
. Mr. J. T. Fa4wcErr (Leeds) remarked that although the 
specified thickness of the dielectric is less than required in 
this country, he would like to know whether manufacturers 
adhered to the rule; his impression was they exceeded it. In 
reference to flexibles, although no mention was made of a pure 
rubber covering against the wire, he had found such a covering 
in some German flexibles. The speaker also had a tilt against 
the multiplicity of rules in this country, and advocated that 
the J.E.E. rules be made compulsory by law. 

Mr. Н. Dickinson (Chief Engineer, Leeds Corporation) was 
inlined to the opinion that in this country the rating of 
conductors was too low. No doubt in all supply undertakings 
there are cases where individual mains are overloaded, but 
personally he had found no trouble, except in reduction of 
pressure. He thought that a higher rating could be allowed 
with perfect safety. The thickness of the dielectric ought to 
be kept up; if it is thin and perishes, cracks occur and let in 
moisture, but if thick, although perished, the protection is much 
better. There are many old installations where the rubber 
has perished, but the insulation test remains good. They could 
not put customers to the expense of rewiring their installations, 
but agreed to connect them to the service, except in excep- 
tionally bad cases. The precautions taken are to see that the 
fusing is particularly well attended to. 

Mr. SrEINTHAL in reply said it had been the general practice 
in Germany in the early days to use “Continental wiring." but 
now that higher pressures were being adopted, peapier-máché 
tubes were being used. Wood casing was very uncommon in 
Germany. He agreed with Dr. Pohl that the Germans knew 
what еу were doing with regard to current density. The 
non-marking of switches with the nominal working current 
and pressure was principally the fault of the manufacturers, 
and it would be a desirable practice to enforce. Replying tq the 
question respecting foreign cables, he said most German manu- 
facturers were far too cute to send their thinner cables over 
here. but what they sent were made specially to pass our 
requirements. It would be much better in all respects if we 
were confined to one set of rules, and would be the means of 
getting rid of a great deal of inferior work. 


Institution of Electrical Engineers.—' The following is the result 
of the ballot for new members at the meeting on Thursday :— 
Associate Members: R. Blackmore, А. L. Boyle, К. М. Faye- 
Hansen, J. Hey, D. James, Н. C. Ogilvie, B. Smith. 


1,650-Mile Electric Railway.—]t is stated that the St. Paul, 
Minneapolis, and Settle Electric Railway Co., recently incor- 
porated with a capital of $50,000,000 to build an electric railway 
between Twin City and Puget Sound, will shortly commence 
laving the track for the first section. The line will he 1.650 
miles in length, and it is anticipated that the first. division 
to the Red River Vallev will be completed in eighteen months. 
The route adopted will be 200 miles shorter from St. Paul to 
Settle than either the existing Northern Pacific or the Great 
Northern Railways. The hne will be double track, and the 
third rail system is to be used throughout. 


AN ARC LAMP PILLAR FOR CENTRAL 
LIGHTING 


HE practice of lighting streets by centrally suspended arc 

lamps has, on the whole, been given more attention on the 
Continent than in this country, though this arrangement has 
been adopted in а few isolated cases in England— notably in 
the case of the experimental lighting of Cannon Street in the 
City of London. The most usual arrangement is to stretch cross- 
wires along the street, and in some cases arrangements of pullevs 
аге adopted to lower the lamps for trimming. 

A somewhat different arrangement, which has been adopted 
at Levallois-Perret, near Paris, is described in a recent number 
of L'Klectricien, and is shown in the accompanying illustration. 
As will be seen, the lamp is mounted on a long bracket-arm 


Anc Lamp PILLAR FOR 


CENTRALLY Huxa 


LAMPS, WITH  PivorED 


ARM FOR LOWERING. 


carried by a tubular pole, and pivoted so that the lamp can 
be lowered. The long, movable arm is pivoted at a point at 
the end of a short, fixed bracket, and is balanced by a weight 
suspended from a wire rope, and contained within the tubular 
pole. There is also a locking arrangement which can be re 
leased when the lamp is to be lowered by a rope terminating 
in a ring which is reached by a hook at the end of a pole. 
The other rope shown at the left-hand side of the post passes 
round a pulley, and raises the counterweight when pulled, 
allowing the arm and lamp to swing down into the position 
shown dotted in the illustration. This form of post has superseded 
a somewhat unsatisfactory arrangement of  cross-wires and 
pulleys for drawing to the side and lowering, and has been 
so successful that about 400 are being put up. 


Repairing Electric Light Street Boxes. —In the City of 
London Court on Friday, the French Asphalt Co., sued the 
City of London Electric Lighting Co., for £3 8s. for mak: 
good the footway round eight electric lighting street boxes 
in Fleet Street. The French Asphalt Co., it appears, has а 
contract with the City Corporation for repairing certain streets 
in the City of London, including Fleet Street. They гесешіу 
discovered that the pavement around eight electric lizhunz 
boxes belonging to the City of London Electric Lighting Co., 
was in a sunken condition, and under their contract with the 
City Corporation effected the necessary repairs, and «harzed 
the account to the company. As the Electric Lighting Co. 
was not notified that the work was being done and по prie 
was quoted them, they refused to meet the account. Judze 
Rentoul, K.C., after hearing evidence, held that as the de 
fendants had not ordered the work they were not liable for 
the cost. There seemed to be many legal intricacies in the 
matter which the French Asphalt Co. could not deal with 
without advice. He ай that they should take lezal 
advice, and if they decided to go on, the Electric Light: 
Co. must be awarded costs. 
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THE POULSEN WIRELESS TELEGRAPHY STATION AT LYNGBY 


N a former article (see ELECTRICAL ENGINEERING, 

Vol. IL., p. 765), describing the Poulsen station at 
hnuockroe, Tralee Bay, Ireland, which is to be used 
for transatlantic telegraphy, reference was made to the 
Copenhagen station, which had then been for some time 
in communication with a station near Newcastle. The 
foriner station is situated at Lyngby, not far from 
Copenhagen, and was originally a small experimental 
station equipped with а 3:0 kw. 240-volt dynamo aud 
a mast only 120 ft. high. Last summer the station 
wus considerably enlarged, and now contains a 10 kw. 
5U0-volt dynamo driven by a petrol mctor capable of 
developing 20 h.p. The two wooden masts, each 230 ft. 
high, are 300 ft. apart, and support a stranded copper 
cable, to which are attached twenty-three copper con- 
ductors. These are spread out on either side by means 
of insulated guide-ropes and brought together again 
below, forming a roof-shaped aerial. The correspond- 
ing electrical ‘‘ counterpoise ’’ consists of a wire net- 
work spread out over the surface of the ground. 

The 10 kw. dynamo supplies an oscillation generator 
composed of a single arc-gap in hydrogen. ‘The elec- 
trodes are, as usual, copper and carbon respectively, the 
copper electrode being water-cooled if more than 5 or 
б kw. is being supplied to the are. А strong transverse 
field is provided. The working of the Poulsen trans- 
mitter was described in ELECTRICAL EXGINEERING, Vol. 
I.. p. 81. The energy generated in the oscillation cir- 
cuit varies, according to the wave-length emplcyed, 
from 2 to 5 kw. The receiver in use at this station 
is the usual Poulsen *'' ticker," with telephone or relay 


aud Morse printer. The new apparatus for registering 
the Morse signals photographically is also in use at 
Lyngby. Messages are received and recorded by 
this apparatus from the station at Cullercoats, near 
Newcastle, some 600 miles distant. The latter station 
has a dynamo of only 4:6 kw. capacity. The messages 
can be received by telephone and recorded by the 
above apparatus simultaneously. The ss. Hellig Olav 
has been in communication with the station at Lyngby 
up to distances of 1,200 miles with a wave-length of. 
4,000 ft. It will also be remembered that messages 
were received at Steglitz, near Berlin, from this same 
ship, when some 2,000 miles distant in mid-Atlantic. 
It has been found possible to receive two sets of mes- 
sages simultaneously by means of one aerial with wave- 
lengths differing in effective length by only 3:5 per cent. 
Skilled operators ean receive separate messages with & 
difference in wave-length of only 1 per cent., and it is 
partly to this high selective property that the superiority 
of the continuous-wate system over the damped-wave 
spark system is due. 

Ап important improvement in the transmitter has 
recently been made, in that the complicated apparatus 
for producing the hydrogen has been replaced by an ar- 
rangement by which one or two drops of alcohol are 
introduced into the arc chamber every second (for a 
generator producing about one kilowatt in the oscillat- 
ing circuit). The Lyngby staticn is in communication 
with Berlin and St. Petersburg as well as with New- 
castle, and experiments are being made in wireless 
telephony. 


THE NATIONAL PHYSICAL LABORATORY 


HE General Board of the Laboratory met at Bushey House, 

Teddington, on Friday last, and at the invitation of Lord 
Rayleigh, chairman oi the General Board, several visitors were 
also present, and a general inspection of the new buildings and 
appliances was made. The annual report commences with a 
reference to the death of Lord Kelvin, who was a member of 
the General Board and a frequent visitor to the Laboratory. 
The late Sir Benjamin Baker was also a member of the General 
Board. During the past year research work of electrical in- 
terest has been carried out in several departments of the 
Laboratory, and the following notes on this work are taken from 
the report. 

In the Physics Department several researches on electric 
measurements have been carried out and the results published 
in various Papers before societies. The Paper on the Ampere 
balance, by Prof. Ayrton, Mr. Mather, and Mr. Smith, was 
read before the Royal Society in June last. Measurements of 
a very high order of accuracy were obtained, and in conse- 
quence the ampere is now probably much more exactly deter- 
mined than either of the other fundamental electrical units. 
A further Paper by Mr. Smith, Mr. Mather, and Dr. Lowry 
deals with the silver voltameter. Voltameters of six different 
patterns were compared, with the result that provided the 
electrolyte is a solution of pure nitrate of silver, the mass of 
silver deposited per coulomb is found to be the same in all, 
and to amount to 1711827 milligrammes. The value found by 
Lord Rayleigh in 1884 was 11179. А third Paper by Mr. Smith 
deals with the Weston cadmium cell. A large number of these 
cells have been constructed, different methods of preparing the 
mercurous sulphate being tried. If sutlicient care be taken to 
avoid hydrolysis, these different methods lead to the same 
result. The E.M.F. of the cell at 17° C. expressed in terms 
of the ampere as realised by the Ayrton-Jones balance and the 
international ohm set up in the Laboratory is 1:01830 volts, 
while comparisons with cells set up in Berlin, Paris, and Wash- 
ington show differences of only a few microvolts. Some work 
has been done on the Lorenz apparatus, which the Drapers' 
Company are to present in memory of the late Professor Viriamu 
Jones. Mr. Campbell's researches have chietfy been connected 
with the methods of measuring to a high order of accuracy 
small capacities апа inductances. For this purpose а large 
standard of mutual inductance, the value of which can be 
calculated with great accuracy from its dimensions, has been 
set up. Methods of comparing self-inductances involving the 
use of a new form of vibration galvanometer and of & variable 
mutual inductance have been devised. This work has been 
carried on in preparation for some investigations into methods 


of measuring oscillation frequencies in wave telegraphy, which 
the Laboratory has been asked to carry out for the Post Otice. 
Progress in the interesting experiments on the dielectric resist- 
ance of insulating materials under high stresses has been 
stopped by the failure of the 100,000-volt transformer which 
was built for the Engineering Standards Committee. A num- 
ber of experiments have been made with a view to setting up 
an apparatus to give an approximate indication of the loud- 
ness of noise. А sensitive indicating arrangement was obtained 
by connecting à microphone transmitter and battery to the 
primary of a transformer of very high. ratio (e.y., 1:500) —an 
ordinary spark coil being suitable; the recondary circuit was 
connected to a low-reading electrostatic voltmeter. The ex- 
periments brought out clearly the fact that an ordinary “ solic- 
back" transmitter has several strongly marked resonance fre- 
quencies (е.., at about 500 and 1,000 ~ per second) lying 
quite withiu the range of ordinary speech. 

The total number of instruments and apparatus tested has 
increased greatly, and this increase extends over practically all 
divisions of the work. A comparison of tests made during the 
years 1906 and 1907 shows that in the Physics Department, 254 
electrica! measurement tests were made in 1907 against 74 in 
1906. In 1907, 897 tests included under the heading of Electro- 
technics were made, against 696 in 1906. In the Photometry 
Department 400 tests were made in the year 1907. all of these 
being incandescent lamp tests; the corresponding number in 
1906 was only 214, out of which 205 were incandescent lamps. 
Among the more interesting inquiries may be mentioned an 
examination into a large number of old and modern rails for 
the Great Northern Railway, and the investigation for the 
Board of Trade into tne cause of failure of a thermal storave 
drum at Greenwich. In the Photometric Division, a large 
number of lamps have been tested for life in accordance with 
the specification of the Engineering Standards Committee. 
The Magnetic Observatory at Eskdalemuir is now practically 
complete, and a staff has been appointed. "The sums paid dur- 
ing the year include £1.476 for the equipment of the new 
electricity building апа £300 for the building and equipment 
of a transformer house. 

During the year a Committee appointed by the Treasury haa 
been sitting to inquire into the work now performed at the 
National Physical Laboratory, with special reference to the 
character of the tests undertaken. The report of the Com- 
mittee has been communicated to the Roval Society by the 
Secretary of the Treasury, with the intimation that their Lord- 
ships accept the recommendations of the Committee, and thev 
trust that the Royal Society will do the same. In reply, the 
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President and Council, at the request of the Executive Com- 
mittee of the Laboratory, have expressed their readiness to 
use their best endeavours to carry’ the report into effect. In 
the future, with the exceptions specified in the report, tests 
on materials will only be carried. out on the receipt of a 
request addressed to the director, on an ofhcial form, supplied 
by the Laboratory. The conditions under which such tests 
are undertaken will be printed on the form, together with a 
statement, to be signed by the applicant, that his application 
is made subject to these conditions. 

The report includes a statement of the proposed work for 
the vear 1908. In the Physics Department the standard con- 
densers will be tested against the new mutual inductance 
standards, and the latter will be used as a basis for the 
measurement of self-inductance. The variable mutual induct- 
ance standards will be checked against them, and by their 
means the effect. of variation in frequency upon self-inductance 
wil be investigated. The experiments for the determination 
of high frequencies will be continued. А number of experi- 
ments have been already made on the behaviour of insulating 
materials (such as are used in telephone cables) at different 
frequencies, as regards their effective resistivity and permit- 
tivity (inductive capacity). These will be extended to 
higher frequencies. The high-frequency alternator will be com- 
pleted, and a new wire interrupter set up. The marble 
variable inductance will be completed. The hysteresis research 
will be continued, and arrangements for determination of totai 
iron losses improved. In the photometric section a new sei 
of electric sub-standards, running at a higher ethciency than 
those now in use, will be established. These are needed for 
work with new metallic filament glow lamps. — The existing 
lamps run at about four watts per candle. It is proposed to 
make two new sets, one to run at about 28 and the other at 
2 watts per candle. The question of stepping from {һе redder 
to the whiter light will need careful investigation. By em- 
ploving intermediate steps of small colour gradation, it is 
hoped to produce a set of standards which will accurately 
represent the equivalent of the candle in а whiter light. It is 
also intended to construct an arrangement for the measurement 
of mean candie-power by the rotation of mirrors, instead oi 
bv spinning the lamp itself—so that lamps may be testea 
whose filaments are too delicate to allow ot rotation. Special 
attention is being paid to the installation of а very complete 
equipment for dealing with large quantities of life tests on 
lamps under the Engineering Standards Committee specifica- 
tion. The sub-Committee of the Engineering. Standards Com- 
mittee which is dealing with fuses desires experiments carried 
out on various types of fuses, with the object of determining 
the safe distance between contacts to be prescribed. It is 
proposed to test both open and enclosed types, and also to 
determine the fusing currents of various kinds of wire. Several 
individuals and institutions unconnected with the Laboratory 
are also co-operating in the work. It is probable that investi- 
gations on the larger fuses will be made by the Laboratory 
staff at some central station, where the larger capacity of the 
plant will admit of short circuiting tests being carried out 
without danger to the machinery and apparatus. 

With regard to determination of oscillation frequencies in 
wave telegraphy, the problem of calibrating the various wave 
meters used for measuring high frequencies (e.g., up to several 
million ~ per second) has been taken up at the instance of 
the Post Otlice authorities. A standard wave meter is being 
arranged, consisting of a highly accurate variable air-condenser 
and a well-stranded coil of small self-inductance. For the 
measurement of such small inductances the variable mutual 
inductance is employed, and in this way small self-inductances 
from one microhenry upwards are measured with ease and 
accuracy. As the indicating instrument for the wave meter a 
Duddell thermo-galvanometer has beer purchased. For the 
absolute determination of frequencies by photographing the 
spark, a rotating mirror has been constructed which can be 
driven at 100 to 150 revolutions per second. A Poulsen arc 
lamp, a large air-condenser, and tuning coils are under con- 
struction. 

The Post Office, the National Telephone Co., and other 
authorities have been consulted, with a view to evolving. if 
possible, a standard test for dry cells. This may involve the 
testing of a large number of cells over а long period of time. 

The report also contains a list of papers published by the 
Laboratory or communicated by members of the staff to scien- 
tific societies, and an appendix to the report gives a full 
description of the new electrotechnical buildings and equip- 
ment. 


The Aldwych-Embankment Subway.—It is stated that the 
through tramway service between the north and south of London 
vid the Aldwych subway and the Embankment will be opened 
on April 10th. А description of the subway and its equipment 
was given in ELECTRICAL ENGINEERING, March Sth, p. 345. Since 
that time the work of laying the track has been rapidly pushed 
forward, and the whole of the special work for the junction 
with the Embankment lines has been put in position during the 
last few days. 
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ACCUMULATOR RAILWAY CARS IN GERMANY 


eni particulars of the accumulator motor coaches put into 
service just a year ago by the Prussian State Railways in 
the neighbourhood of Mainz, were published in ELECTRICAL 
ENGINEERING, Vol. IL, p. 206. The following further parti- 
culars of the electrical equipment, charging arrangements, and 
working results for the first vear are taken from an article 
by K. Furst in a recent issue of the Elektrotechnische Zeitschrift, 
The cells, of which there are 180 in each car, weigh 111 lb. 
each; and as they are rated at 200 ampere-hours under normal 
running conditions, this gives 36 watt-hours per lb. weight of 
cell. The estimated lite of the positive plates is some 70,000 
car-miles, and of the negative plates some 37,000 car-miles. А 
record has been kept for some cells, and it is found that after 
a total run of 10,000 car-miles, the capacity is considerably 
higher than that guaranteed, and the deposit is only 0'47 inch 
in depth. The average efficiency of the cells, obtained by taking 
the ratio of the utilised energy to the energy supplied to all 
coaches over a month's working, worked out at 76 per cent. 
The firm which supplied the cells (Akkumulatoren Fabrik-A.G., 
Berlin) has contracted to keep all the batteries in good condi- 
tion, and to replace all parts damaged through use under normal 
conditions, for a charge of l'55d. per car-mile for a period of 
five vears. 

The charging station at Mainz contains one 100 h.p. 160 r.p.m. 
Diesel oil engine, direct-coupled to a 75 kw. direct-current 
generator. Normally one car is charged at a time, taking frcm 
110 to 120 amperes, but two cars could be charged at the same 
time if necessary. There is also a three-phase asynchronous 
motor, which can be connected to the town three-phase mains, 
and which is direct-coupled to a 50 kw. direct-current generator. 
This set was used before the Diesel motor set was installed, 
and is now only employed as a reserve. The total cost of this 
charging plant was £2,965. 

The cars run on three lengths of track—from Mainz to Gau- 
Algesheim (152 miles), four return journeys per day; from 
Mainz to Oppenheim (127 miles), four return journeys per day; 
and from Mainz to Rüsselsheim (7:6 miles), six return journeys 
per day. 

The cars are recharged after each journey from Mainz and 
back in the first two cases, but two journeys to Rüsselsheim 
are made on one charge. The times taken to recharge at a rate 
of 110 to 120 amperes are as follows :—After a journey to 
Oppenheim and back (25'4 miles), about 40 minutes; after опе 
journey to Rüsselsheim and back (15:2 miles), about 25 minutes. 
There are five cars in all—three working, one in reserve, and 
one under repair. The average energy consumption is some 30 
watt-hours per ton-mile. The average speed about 20 miles 
per hour, and the average distance between stops 2:5 miles. 

The following are the approximate working costs in pence per 
car-mile :— 


Cost of energy supplied to cells 1°564. 
Lubrication, cleaning, and heating 027а. 
Wages of driver 1'16d. 
Wages of conductor E TO eG 0:894. 
Depreciation of cells (including renewals) 1°55d. 
Depreciation of motors and equipment 0'085d. 
Depreciation of car-bodies and bogies .. 0: 36d. 

Total = n T TN .. 56754. 


It is proposed to run the cars without conductors, which would 
reduce the above figure by 16 per cent. In order to obtain the 
total working costs, the amount of 1°85d. per car-mile must be 
included for interest on the capital cost of the charging installa- 
tion and rolling-stock. This makes the total working cost 7:5254. 
per car-mile. The figure of l:85d. per car-mile for interest ор 
capital cost is based on the assumption that each car travels 
21,000 miles during the year. The figure of l'36d. per car-mile 
for the cost of energy is based on a generating cost of 0:'875d. 
per kw.-hour, which is the total cost of generating with the 
Diesel motor set. If the motor-generator set is used, the cost 
is about three times as great, as besides the extra losses in 
the transformation, the charge of the town supplv is l'8d. per 
kw.-hour. The working results have been so satisfactory that 
the Prussian State Railways have ordered 57 more of these 
accumulator cars, which are to be delivered during tbis year. 


Monte Video Tramways.—It is stated that the equipment 
of the 80 miles of line owned by the United Electric Tram- 
ways Co. of Monte Video will be completed by the end of June. 
According to the Stock Exchange Gazette, the lines, when fully 
electrified, will represent a capitalisation of £20,000 per mile, a 
figure below that of any other leading tramway company in 
South America. 
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NEW HIGH-TENSION SWITCHBOARD AT WOLVERHAMPTON 


S briefly mentioned in the article in our last issue 
Å describe the extensions to the generating plant 
in the Corporation Electricity Works at Wolverhamp- 
ton, one of the features of the additions to the equip- 


ment of the station is the new three-phase high- 
tension switchboard which has been installed by 
the Electrie Construction Co. The position of 
the switchgear, alongside the older continuous- .. 


current board towards the end of the station, 
where the new generating sets are placed, although not 
actually in the new portion cf the building, was indi- 
cated in the large plan of the station given on page 436 
f the article referred to, and a photograph showing the 
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Fic. 1.—Front View or new 6,000-voLT SWITCHBOARD. 


general appearance of the operating panels is here re- 
produced in Fig. 1. 

As will be seen, the board is placed on a low gallery 
with a glass floor, which forms a continuation of the 
gallery of the continuous-current board. All high-ten- 
sion apparatus is contained in cells separated by a pas- 
sage-way behind the board itself. The actual board con- 
sists of eight slate panels, comprising two generator 
panels, a panel devoted to each of the converter sets, 
three power feeder panels, and a panel upon which 
are mounted the synchronising instruments, and also 
some of the switches and instruments belonging to the 
exciter circuits. 

In general, it may be said that the front panels carry 
all instruments, operating levers, and low-tension 
switches, while all high-tension apparatus and connec- 
tions are mounted in reinforced concrete cells placed 
against the wall behind the board. The cells are closed 


with expanded metal lock-up dcors, and are shown in 
the side view given in Fig. 2. 

The instruments for the high-tension circuits, which 
are mounted on the operating board, are all worked 
from the secondary side of transfcrmers fixed in the 
cells in: the usual way, and the whole arrangement is 
such that in the ordinary working of the board the high- 
tension connections and apparatus are inaccessible to 
unauthorised persons. The cells are in two tiers, and 
each forms an independent unit. "The dcors are carried 
on hinges, but so arranged that they сап be lifted off 
when required. The expanded metal is of 14 in. x 4 in. 
х1 in. mesh No. 24 metal. 


The framing of the operating board consists of 
6 inx3 in. channel base, and 3 in. x3 in. vertical Н 
section joists. А 3 in. x 3 in. angle is provided for 
carrying the platform in front of the switchboard, also 
horizontal angles at the back for carrying the portable 
platform and the rails for removing the oil switches. 

The panels themselves are of paraffined slate 14 in. 
thick, of the same height as the original continuous- 
current board, and a polished teak moulding has been 
provided top and bottom to match the older panels. 

Before describing the equipment of the various panels 
and cells їп detail, attention may be directed to the 
diagram of connections given in Fig. 3. It will be seen 
that the 'bus-bars are arranged in a kind of ring, and 
that isolating switches are provided so that they can be 
sectionalised to a considerable extent. The 'bus-bars 
themselves consist of 0°5 sq. in. bare copper through- 
out the main and return portions. Each phase of the 
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‘bus-bars is totally enclosed in a separate concrete cell, 
and the arrangement is such that extensions could 
readily be made. The isolating switches are, of course, 
contained in the cells in positions shown in Fig. 4. 
They are so arranged that the three poles are operated 
together, as this is found to be more convenient in the 
case of the "bus-bars than single-pole switches. It will 
be noted that the switches in the ‘bus-bar circuits iso- 
late the circuits in addition to fulfilling the functicn of 
dividing the bars. The isolating switches in the ‘bus- 
bars are equivalent to the carrying capacity of 05 sq. 
in. wrought copper, while those at the cable ends of 
the feeders are equal to carrying 200 amperes. All 
these switches are worked from the passage-way behind 
the board by keys without opening the doors of the cells. 
As they are all of the same design, only one key is 
provided for all of them. 
The two generator panels 


for the new 1,000 kw. 


(Zeer 4 


Fic, 2.—SIDE VIEW or SWITCHBOARD, SHOWING E.H.T. Ckrrs. 


‘6 ,600-volt three-phase alternators are placed at the left- 
hand side of the board. The levers for operating the 
main oil switches are arranged in the centres of the 
panels, and actuate the high-tension gear in the cells 
behind through a system of rods passing under the 
floor of the passage-way. The oil switches themselves 
are of the standard E.C.C. 6,600-volt type, and have 
all been tested and found capable of breaking 2,000 kw. 
at 10,000 volts. They are fitted with tripping coils 
wound for continuous current. The arrangement of 
the operating lever is such that the switch cannot be 
held closed under an overload. Should the switch trip 
automatically the handle on the operating board imme- 
diately moves to the *'' off ’’ position, thereby indicating 
that the circuit has opened. Each phase has a double 
break in a separate oil tank. А set of rails for sup- 
porting the circuit-breakers when drawn out of the cell 
is provided. The switches are shown in position in 
Figs. 4 and 5. 

The reverse current time-limit relays are of the British 


Thomson-Houston Co.'s manufacture, and are mounted 
on the front of the panels above the switch levers. 
Overload relays are not used on the generator circuits. 
As will be seen from Fig. 1, all the main indicating 
instruments are mounted at the top part of the panels. 
Those on the generator panels comprise three ammeters 
and an indicating wattmeter ior unbalanced loads. 
Separate machine voltmeters are not provided, but the 
high-tension cells corresponding to each machine contain 
petential transformers, which can be plugged on to 
the voltmeter on the synchronising panel mentioned 
hereafter. All the instruments on the board are of 
Messrs. Everett, Edgecumbe & Со. `5 manufacture. The 
ammeter and wattmeter are of the round pattern, with 
8-in. dials. All have cast-iron cases enamelled black, 
with nickelled facings. As pointed out already, the 
ammeters are worked by current transformers. These 
аге of E.C.C. standard open type, and are cf course 
placed in the high-tension cells. The potential trans- 
formers in the generator circuits are of the 
single-phase type, апа ` are contained in cast- 
iron cases filled with suitable oil. The current for 
the potential circuit of the machine wattmeter is not 
obtained from these transformers, but is derived from a 
two-phase transformer in the synchronising cell, which 
also furnishes all current to the pctential circuits of 
all indicating wattmeters, integrating wattmeters, 
power-factor indicators, and one side of the syn- 
chroniser. The potential transformers are protected by 
fuses of the glass-tube dust type, held in clip contacts, 
and a set of ebonite tongs has been provided so that 
these can be replaced when alive. 

The lower part of each generator panel is devoted to 
the excitation circuits. A pair of 80-volt exciting ‘bus- 
bars run along all the generator panels. These are 
mounted on porcelain insulators on the uprights of 
the operating board framework, and are fixed below 
the platform level. The exciter gear on each generator 
panel comprises a double-pole field-breaking switch 
with non-inductive resistance and a round pattern am- 
meter with a 6-in. dial. 

Between the ammeter and field-breaking switch is 
the small hand-wheel and vertical spindle by which the 
field-regulating rheostats are worked. The resistances 
themselves with their multiple-contact switches are 
placed under the gallery floor. 

The next panel, which may be considered to all intents 
and purposes as a feeder panel, controls the circuits 
leading to the 500 kw. synchronous motor-generatcr. 
The arrangement is generally similar to the generator 
panels, except for certain additional apparatus. Among 
the instruments on the upper part of the board a direct- 
reading power-factor indicator is provided, with an ar- 
rangement of plug sockets by which the power factor 
of any phase can be observed. `The oil switch and 
reverse current relays are also similar, except that two 
sets of contacts are provided on the cil switch, which 
come into action successively as the switch is put on. 
The object of these is to enable the voltage to be put 
on to the windings of the incoming machine through a 
set of water resistances before it is applied direct to its 
terminals, in a similar manner to the arrangement some- 
times used for feeder charging. Further protection to 
the high-tension windings of the motor-generatcr is 
provided by a multi- “gap static discharger of the British 
Thomson-Houston Co.’s standard 7,500-volt type. The 
position of this apparatus in the high-tension cells is 
seen in Fig. 4. The only other apparatus on this panel 
which does not correspond exactly to that on the 1,000 
kw. generator panels is an integrating watt-hour meter 
on the lower part of the panel, connecte ad, of course, to 
the appropriate current and potential transformers. It 
should be remarked that the synchronous motor- 
generator is always started up from the continuous- 
current side by means of the switehgear placed close 
to the machine itself, so that provision has only to 
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be made on this board for paralleling the synchronous 
motor on the high-tension bars and regulating its ex- 
citation in order to control the power factor. 

The fourth panel, practically in the centre of the 
board, contains on its upper half the instrument for 
synchronising the circuits of the three panels already 
referred to. These consist of a rotary Everett & Edg- 
cumbe synchroniser, with synchronising lamp and two 
voltmeters all mounted on swivel brackets. These volt- 
meters are of the sector pattern, with scales 12 in. 
long. The two-phase potential transformer in the syn- 
chronising high-tension cell has already been alluded 
to. 

Under these instruments is a wide rectangular glass 
window, through which the leakage indicator, fixed with 
the high-tension apparatus behind the passage-way, 
сап be seen. _ This instrument is connected directly to 
the high-tension 'bus-bars, and consists of three volt- 
meters of the electrostatic type, which indicate the 
difference of potential between each bar and earth. 


Fic. 5.—SEcrioN THROUGH DBoanp, SHOWING Оп, SwrrcH 
WITHDRAWN FOR INSPECTION. 


The somewhat novel arrangement of a window makes 
the instrument visible from the front cf the board while 
still enabling all high-tension conductors to be kept away 
from it. The lower part of the panel is devoted to the 
exciters, and contains 6-in. edgewise ammeters and 
voltmeters for each set and a pair of quick-break double- 
pole knife switches for connecting either or both 
machines to the exciter bars. "The exciter field regula- 
tors are operated by small hand-wheels and vertical 
spindles in а similar way to those of the alternators, 
but owing to lack of space on the exciter panel these 
have had to be placed in front of the next panel, although 
they really have no connection with the other apparatus 
thereon. 

Immediately to the right of the synchronising and 
exciting panel is the panel for the 500 kw. motor-con- 
verter. As this is not a set which requires synchronis- 
ing, the panel is practically equivalent to a feeder panel, 
and contains only a main switch with overload time- 
limit relay, three ammeters, a power-factor indicator, 
and an integrating watt-hour meter. The oil switch is 
fitted with extra contacts as in the case of the syn- 


:ehronous motor-generator, and the same arrangement сї 


water resistances and spark gaps to protect the high- 
tension windings from abnormal rises of pressure 1s 
adopted. The starting gear of the motor-converter set 
is placed near the machine itself. 

The remaining three panels on the right-hand side of 
the board are for the three special three-phase power 
feeders, and are equipped with similar apparatus to that 
in use on the rest of the board, comprising main oil 
switches with overload time-limit relays, three am- 
meters, a power-factor indicator, a pilot voltmeter, and 
an integrating watt-hour meter worked by suitable cur- 
rent and potential transformers. 

As in the case of the mctor generator and converter 
panels, the power-factor indicator can be plugged on to 
either phase. It should be pointed out that the feeder 
oil switches are not provided with additional contacts and 
water resistances, as in the case of the motor gener&tor 
and converter cireuits, but each feeder is provided with 
a B.T.-H. multi-gap static discharger. All high-tension 
connections between the 'bus-bars and the cable-boxes 
are of hard-drawn high-conductivity copper rod. The 
low-tension connections between the transfcrmers in 
cells and the instruments on the operating board are of 
fire-proofed insulated cable, and are run in Simplex 
tubing. 


American Patent Scandal.— 4 remarkable case of alleged fraud 
in connection with the United States Patent Office is being 
heard in America, in which Mr. J. A. Heany, a patentee, his 
agent, Н. E. Everding, and N. W. Barton, one of the examiners 
of the United States Patent Office, are charged with having 
destroyed certain specifications and letters relating to a patent 
on metallic filament lamps. According to the Electrical. World, 
Barton, by reason of his. position, had access to offige records, 
and was enabled, at a very recent date, to substitute for papers 
filed more than two years previously, certain other papers, 
and give them the same date as if they had been filed originally. 
The invention described in the substitute papers is thought to 
be very valuable, and a great advantage would attend it if a 
date of invention sufficiently early to antedate the prior inven- 
tions of others could be secured. To be successful in this plan 
it was necessary to destroy original records of the office, and 
file substitutes therefor, and by changing the dates of receiving 
stamps make it appear that such substitute papers were, in 
fact, actually filed upon the fictitious dates stamped on the 


papers. 

A Rat Causes Interruption to Supply.—A serious interruption 
to the electricity supply of Charlottenburg, owing to a rat 
having caused a short-circuit, took place on Tuesday, February 
18th. The engineer-in-chief has supplied us with the following 
particulars :—А rat crept in between the contacts of a high- 
tension oil switch and caused a short-circuit. As the contacts 
which the rat connected were on the bus-bar side of the switch, 
the maximum relay operated, and the main generator was 
switched off from the bus-bars. Had the rat shorted the opposite 
contacts, the single feeder only would have been disconnected b 
the action of the automatic oil switch. The contacts of the oil 
switch were badly burnt, but as soon as the fault was localised, 
the supply was resumed. A similar case occurred in Charlotten- 
burg some time ago, when a rat, having entered a transformer 
kiosk, came in contact with both the high-tension mains and 
earth. The station instruments indicated a heavy earth for a 
short time, but there was no interruption to the supply. 


Electric Lighting in Bulawayo.—Before the Judicial Com- 
mittee of the Privy Council on Wednesday last, the case of the 
Municipality of Bulawayo v. The Bulawayo Waterworks Co.. 
Ltd., came up on an appeal from a judgment of the Supreme 
Court of the Cape of Good Hope, of November 5th, 1906. The 
arguments were heard last month, before a Board composed 
of the Earl of Halsbury, Lord Macnaughten, Lord Atkinson, 
and Sir Arthur Wilson, when judgment was reserved. Lord 
Macnaughten, in delivering judgment on Wednesday, said that 
according to the original agreement, the Municipality should 
рау the Company for the public lighting of the town ‘‘at such 
rate as will yield to the company a return equal to 10 per 
cent. over the actual cost of generating the light.” Disputes 
had arisen as to the charge made, and the point to be decided 
was, what was the meaning of the expression ''the actual cost 
of generating the light." Their lordships agreed that the term 
"generating the current’’ was intended to include not only 
the generation, but also the transmission of the current, and 
that the ''actual cost” included depreciation and insurance. 
Insurance was practically a necessity, and expenditure on in- 
surance might be regarded as part of the actual cost, just as 
much as rent, rates, and taxes. Their lordships accordingly 
dismissed the appeal, the appellants paying the costs. 
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PETROL-ELECTRIC SYSTEMS FOR HEAVY VEHICLES 


PAPER w:s read by Mr. P. Frost Smith (Chief Engineer 
E. to Messrs. T. Tillings Motor Department) and Mr. W. A. 
Stevens (Messrs. W. A. Stevens, Ltd., Maidstone) before a 
meeting cf the Society of Road Traction Engineers last Monday 
on the development of petrol-electric systems and their applica- 
tion to heavy road vehicles, in which they considered the possi- 
bilities opened up by the introduction of electric transmission 
gear for meter omnibuses. After referring (o the ‘ appalling” 
financial losses of certain of the London motor cmnibus under- 
takings, they gave it as their opinion, in the light of very con- 
siderable expericnce with the accepted type of gear-driven 
motcr omnibures, that it was ‘‘ obviously necessary that an en- 
tirely different (уре of vehicle to those now most generally used 
must be introduced.” The causes of this high expenditure were 
analysed, and the following figures werg given representing the 
actual experience of the company with which one of the authors 
is connected. 


WORKING Costs PER GEAR-DRIVEN PETROL OMNIPUSES. 
Pence per 
car mile. 


Day running T "T Т sa 69 
Night running ... үз ; T .. 0350 
Maintenance "T - 5, | ns; 0445 
Lubricants 5 - kis aad ; s 0:241 
Grease та = n. we Е Pi .. (0080 
Parafin ... Yt y е; - ... Q0C€40 
Vehicle. lighting - iin as . 0105 
Body upkeep  .. TT T ^ мо .. 0250 
Drivers  ... ич К ak " 235 P is “E408 
Tyres sv d. э T se А: ve A490 
Conductors - » TT va ч КА! 
Petrol p ы, eae ет е“ ex ^ ДЭ 
Traffic expenses sh 0255 


Depreciation, insurance, rents, iates, taxes, water, 
was, garage lighting, supervision, and establish- 
ment charges ... з 25i - е $5 4 109 


Total ... те е АДӨ? 


These figures, which were averages for three vears, they-said, 
showed the hopelessness of going on as they were now doing. 

It was the object of the Paper to consider the saving in ex- 
pense which might be obtained if the adoption of a ''petrol- 
electric" vehicle were adopted in which an internal-combustion 
motor, direct-coupled to an electric generator, supplies electrical 
energy to electric motcrs, directly, or indirectly, connected to 
the road wheels, by which means the clutch, gear-box, and dif- 
ferential gear are dispensed with. 

The work cf earlier designers in this direction was briefly 
referred to, the authors proceeded to describe the design for 
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Fic. 1l.—CmHanaMrgnisTIC Curves or ENGINE AND Dynamo. 


which they were themselves partly resp. asible. This vehicle, 
the '' Hallford” petrol-electric omnibus, which is electrically 
equipped on what is known as the S.B. and N. system, was de- 
scribed in considerable detail in ELECTRICAL ENGINEERING, 
January 16th, page 83. It will be remembered that it falls 
under the class of petrol-electric systems, in which the trans- 


mission is at all times electrical and does not employ batteries. 
A 50 h.p. four-cylinder engine drives а shunt-wound inter- 
polar dynamo, which supplies current to two series-wound 
motors, one of which drives each back wheel through a 
specially-designed worm-gear. The use of a live back axle and 
a differential gear are thus entirely avoided. Provision 1s 
made for connecting the motor in series or parallel, but it is 
only in exceptional cases that the series notch is required. The 
control of the speed of the vehicle is effected almost entirely 
on the accelerator pedal and the field switch, and under or 
dinary conditions the main circuit is never broken, even at 
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2. Torque ot Motor at 20” Radius at Varying Current Densities. 
. CĦR Losses in Motor 1 Ohin Res. at Varying Current Densities. 
. C?R Losses in Bus Motor 0 665 Ohm Res. at Varying Current Densities. 
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stopping. Before starting, unless the gradient is very steep, 
the controller lever is put into the parallel notch with the 
engine running slowly, and the generator field reduced. In 


order to start, the brakes are released, and the engine is , 


accelerated by opening the throttle with the pedal, so that the 
voltage of the dynamo rises, the field switch is gradually 
moved over to raise the voltages as the vehicle gains speed. 
The running speed is then controlled by the throttle pedal, 
and to stop the throttle pedal is released, the dynamo field 
weakened, and the brake applied. 

The actual omnibus has now run some 6,000 miles in ordinary 
service, and, as far as can be ascertained at present, seems to 
justify the hopes of its designers. 

In discussing the conditions under which the petrol.electric 
drive will produce the greatest efficiency, the authors point 
out that if the petrol engine had the characteristics of the 
steam engine without iis disadvantages, giving a heavy torque 
at slow speeds and a smaller torque at high speeds, or if a 
highly-etticient universal gear of low first cost, and low cost 
of upkeep could be produced, the petrol-electric system would 
have no claim to existence, but in the absence of these two 
conditions the 1deal omnibus has still to be evolved, and they 
claim that the continuous-current petrol-electric system, with a 
suitable gear as the final transmission, from the electric motors 
to the road wheels, is the nearest approach to the ideal at pre- 
sent attained. In Fig. 1. the characteristic of the Hallford 
petrol engine is compared with the characteristic of the inter- 
polar dynamo which it drives by means of a flexible coupling. 
The curve (A) represents the engine power read on the vertical 
divisions (or ordinates) as b.h.p. and the curve (B) the output 
of the dynamo in kilowatts, read directly on the vertical scale, 
the distance between the two curves as compared with the total 
engine power at any speed above 650 shows the efficiency of 
the conversion. To this end the scafe of the engine b.h.p. is 
brought to cdd vertical values, having the same ratio to the 
parallel values as the theoretical electrical horse-power has to 
the kilowatts. A dotted line (C) on engine characteristic indi- 
cates that the engine must be throttled down below the speed 
of 500 to allow the dynamo to lose its excitation, thereby 
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obviating the necessity of breaking the main switch in stopping 
the vehicle in traffic. It is not possible to show the character- 
istic of the dynamo under all conditions of demand for current 
at varying voltages; the curve, however, shows the average 
efficiency under ordinary running conditions. Speaking gener- 
ally, the electrical transmission should be so designed that by 
its characteristics the lack of flexibility of the petrol engine 15 
so corrected that the necessity for a clutch, the gear-box, and 
differential gear are obviated. The construction of the dynamo 
has a very essential bearing upon the successful development of 
the system. It must run absolutely sparklessly under all con- 
ditions of load. Its characteristic must be such that it will 
generate, approximately, constant watts, the volts, and amperes, 
varving in inverse ratio, according to the requirements of the 
series- wound motors, which, as will be seen later, demand cur- 
rent in almost direct ratio to the torque demanded by them 
by the road conditions. As the power of the petrol engine 18 
limited, the volts must necessarily fall to keep the load on the 
engine constant. To this end the dynamo is designed with a 
falling characteristic similar to that of а  shunt-wound 
generator, and by the employment of commutating poles, the 
sparking that would otherwise be present when working on a 
weak field with a heavy current is avoided. 

As the conditions of efficiency іп continuous-current petrol- 
electric systems are entirely different to those obtaining in 
tramway practice, owing to the total energy available for the 
electric motors being limited by the power of the petrol engine 
to produce that energy, and the obvious necessity under these 
conditions of the voltaje айпи п direc 5.05 the 
amperes demanded, as contrasted with the constant voltage 
supply of the tramway system, a consideration of the curves 
shown in the figure may be of interest, as they have a most 
important bearing on the efficiency, hill-climbing powers, and 
gear ratio for special conditions of work. The curves аге 
taken from the motors of our petrol-electric omnibus. 

Referring to Fig. 2, in which the ordinates represent Ibs. 
torque at a radius of 20 in. (the radius of the ordinary omni- 
bus wheel), the abscissee represent amperes, and the curve 
marked (2) the torque values at varying current densities. 
These torque values are, practically, constant throughout the 
whole of the variation of speeds of the series-wound motor; the 
torque with a given current at two revolutions per minute 
being the same as at 1.000 revolutions per minute, the speed 
variation «at a given torque being ovly affected by the voltage 
of supply. Considerably greater torque per ampere could be 
attained in a motor with a very small air gap, but such а 
motor would not be so efficient, at average loads, as the motor 
with a normal air gap. ‘The vertical divisions on the outer 
right-hand side correspond with the curve (1). and are divided 
into volts. This curve represents the lost volts in the authors’ 
{уре of motor, due to the fall of potential, caused by the cur- 
rent shown in the horizontal divisions. The vertical divisions 
on the inner right-hand side correspond with the curve (4), 
which represents lost kilowatts at varions current densities, 
irrespective of the speed of the motor armature. The total in- 
ternal resistance of each motor, including fields, brushes, and 
armature is 0:065 ohm. It will be seen that the above curve 
rapidly increases in value, being proportional to the square of 
the current density, and its importance will be clearly shown 
on consideration of the efticiencies obtained with a highly- 
geared vehicle with small engine power. 

In the authors’ experience the best gear ratio for electric 
motors, of the dimensions employed, is from 12:1 to 16:1; 
the former for town work. and the latter for mail van and 
country work generally, owing to its high efficiency on hills. 
With the 16:1 gear ratio, the etticiency of transmission in а 
petrol-electrie vehicle, weighing, loaded, 7 tons on a hill of 1 in 
12, including all electrical losses, and allowing 10 per cent. for 
gear losses, will work out at 70 per cent. from the engine to 
the road wheels. The efficiency of a 12:1 gear ratio under 
these conditions is 67 per cent. On ordinary ''give-and.take " 
roads. the total efficiency from the engine to road-wheels 
averages over 70 per cent. The curve (3) demonstrates the 
C.R losses in the armature, brushes, and fields of a smaller 
motor, which has a total resistance of 0'1 ohm, showing that 
with a current of 200 amperes, and a torque at 20-in. radius of 
117 lb., a loss of 4 kw. in the machine would have to be 
made up before any external work could be done. This illus- 
tration is given to demonstrate the great loss of efficiency in a 
vehicle driven by small electric motors having a small gear 
ratio to the road wheels. 

In the matter of dtrability of electrical equipment, the 
petrol.electric omnibus possesses the important advantage over 
the tramear, in that the total electrical load on the dynamo 
and motors is limited by the power of the engine, and. as the 
dynamo and motors ате. from considerations of electrical efficiency, 


made sufficiently large to stand 300 per cent. overload for a 
considerable time, to ** burn out” through an overload is im. 
possible. On a tramway system, on the other hand, this danger 
is ever present, the motors being at the mercy of the motor- 
man with the full power of the generating station behind hin. 
lt is an easy matter in this case for a careless driver to switch 
on the full voltage of the line to his motors with both arma. 
tures and fields in parallel, when the car is starting or ascend. 
ing a gradient, with the inevitable result of a '' burn-out.” 

The Paper concludes with a few brief comparisons between 
gear-driven systems and the system therein described. This 
vehicle has only been in actual work and on a regular London , 
service for eight weeks--covering 6,000 miles—vet in. compan- 
son with the recent much-talked-of R.A.C. trials, it shows up 
very well. The R.A.C. trials occupied 22 days, and the miles 
done daily were 40, chiefly on good ‘‘ give-and-take ". roads 
and where very few stoppages were required. It is not hills 
and bad roads that tell on motor- buses, so much as the con- 
tinual stopping and starting of the vehicle, the heavy applica- 
tion of the brakes in the former circumstance, and wrong ap- 
plication of the clutch in the latter case. The vehicle cannot 
be started from a stationary position with a jerk, it simply 
glides away with a gentle, steady movement; this fact alone 
has a great bearing on the question of abnormal wear aud 
tear. The control, from a driving point of view. is as nearly 
' fool-proof " as possible. The field resistance of the dynamo 
requires a little manipulation on the part of the driver, but not 
more so than a spark advance and retard lever. It must be 
emphasised that for London routes the diiver never need 
come out of his top, or parallel, position. and thus the main 
electric circuit never need be broken, except in such cases when 
the driver leaves his vehicle and places the controller lever in the 
neutral positicn. The night staff on a fleet of such vehicles can 
be very greatly reduced, and it is confidently estimated that 
only 0:5 to 0°75 man per vehicle would be required. The 
labour required would be engine adjusters, brakesmen. greasers, 
cleaners, and washers. Electrical labour has been clearly Яе: 
monstrated to be unnecessary on nightshifts, as the ordinary 
cleaning of the conimutatcors would be done at the most suit- 
able point on the vehicle's route during the day, as the opera. 
tion only takes a few minutes to do. 

With regard to maintenance, the authors have the stronzest 
hopes of effecting a most substantial saving from the results 
already obtained. An engine such as has been employed may 
be safely taken to cost no more than jd. per mile on the very 
low ‘basis of 30.000 miles run per annum; this mileage 15 more 
likely to approach 40.000 miles than the figure given. and at the 
time of writing the Paver the engine has cost nothing. 

On the same basis as the above, the frame is csiimated to 
cost 4d., and the back axle the same sum. This latter was 
stripped after the 6,000-mile run for examination, and there 
were no visible signs of wear. Gears, ball-bearings. and other 
wearing parts were perfect. The electrical equipment has 
shown that with a suitably-designed dynamo and motors, the 
maintenance cost would be extremely low, and certainly not 
more than jd. per mile, though probably this figure, low as it 
is, would eventually be considerably reduced. Тһе following 
table shows a comparison between the working cest figures 
given earlier and relating to the gear-driven types now in 
vogue, and the system forming the subject of this Paper. 


Comparison of Working Costs of Petrol-ele: trie and 
Gear-driven Types. 


Gear- Petrol- 

driven. electric. 

: Pence. Pence. 

Depreciation, insurance, &c., &c. .. 21806 1:805 
Day and night running charges .. 1015 0:558 
Maintenance i ES ы .. 2445 1'000 
Lubricating oil =. т бе; .. 0241 0:060 
Grease ФУ z im id .. 0080 0:020 
Рагаћп bee е sol sa ... 0040 U'020 
Other items (same as now)  .. .. 90038 5:938 
Total baie ... 11:937 9181 


In the above table the petrol consumption has be»n shown as 
the same as cn gear-driven vehicles, but, af a matter of fact, 
the distance run per gallon has averaged 3 mile more. 

In conclusion the authors express the opinion that if the 
above figures can, as they think, be realised in pracike, over 
a period of some years, the solution of the problem of operat- 
ing a fleet of motor-omnibuses with commercial success has 
been achieved. 
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THE EFFECT OF ELECTRICITY UPON PLANTS 


“НЕ Proceedings of the Naturalists’ Society contains an 
] interesting Paper by Mr. J. Н. PnuiEsTLEY, B.*c., on the 
effect of electricity оп plants. During the last two years 
several attempts have been made in various localities to apply 
eletriatv as a stimulus to plant growth, and experiments 
upon an unusually large siale have been carried out by Mr. 
J. E. Newman at Bitton, near Bristol, and at Gloucester, in 
1905, and at Bevington Hall. near Evesham, during 1906. 
Mr. Newman has kept Mr. Priestley closely in touch with his 
work, and has permitted him to embody his . results in this 
Paper. 

The first part of the Paper 15 Historical. The Scotch 
physician, Mambray, in Edinburgh, and about the same time 
Jallabert, in. Geneva, carried out experiments upon the subject, 
and the success which thev mei with apparently caused the Abbé 
Nollet* to take up the subject in 1749. His experiments 
consisted in suspending iron plates upon steel chains hanging 
пош à dry silk cord. Upon these insulated. metal plates he 
kept animals and plants, and the whole series of trays were 
charged from a somewhat cumbrous influence machine requiring 
the continuous. efforts of three men to drive; he found that 
maize and mustard thus electrified germinated in every «ase 
more rapidly than control plants. The Abbé Bertholont (1783) 
greatly enhanced the practical interest of the subiect by sug- 
gesting that atmospheric electricity was an important factor 
in the environment of the plant. He applied his idea prac- 
tially by constructing various types of an apparatus he called 
the electro-végetometre. This consisted of a head of metallic 
points raised in the air in the manner of a lightning conductor, 
and connected by a flexible conductor to a movable iron bar 
terminating in a series of discharge points just over the plants 
to be electrified. Atmospheric electricity is then collected by 
the upper end of the structure and disc -harged on to the plants 
from the lower end. Bertholon stated that the use of this 
apparatus was invariably accompanied with ап improvement 
in the appearance of the vegetation, and with an increase in 
the fertility of the plants, &c. Grandeau$t (1879) attempted 
to demonstrate the importance of atmospheric electricity by 
showing, by measurements, weights, and quantitative analysis, 
that when the plant was protected by means of a wire cage 
its leaf and stem development was greatly retarded. On the 
other hand Ch. Naudin, about the same time, published 
experiments carried out in the same manner, in which the 
plants left exposed^to the open air had not grown so well 
as {һесопез protected beneath a wire cage. 

The application of atmospheric electricity to stimulate plant 
growth. Mr. Priestley continues. has been a fairly common 
practice in France. since. Bertholon's time, some modification 
of what is termed the Geomagnetifere system being adopted. 
A lightning conductor is raised in an exposed position to 
collect. atmospheric electricity, and this is connected with wires 
running through the earth under the plants it is desired to 
stimulate. With this method good results are claimed, though 
Lord Kelvin's suggestion is perhaps worthy of note, viz., that 
possibly the value of the treatment lies in the upturning of 
the earth necessary to plant the wire. 

M. Pinot de Moira has used the system for several years 
in his garden in Clifton, always with favourable results; he 
has also shown the author rows of peas planted beneath a 
wire саде which were far less advanced than the control rows 
outside the cage. 

Recently a great deal of work has been carried on in France, 
at the station for Agricultural Chemistry established аё 
Meudon. by Prof. Berthelot, who has tried the effect of the 
stent discharge, and particularly of atmospheric electricity 
upon plants. He compared the growth of plants at the top 
of a 28 metre tower with that of plants growing at the foot, 
and considered that greater growth at the higher level was 
largely due to the potential gradient in the atmosphere. 

Electricity has been applied in a different way by Barrat in 
France, and NSpeschnew in Russia. In their experiments metal 
plates were sunk in the ground with a current passing through 
the soil between them, and apparently this stimulated the 
plants in this part of the soil to more vigorous growth than 
the plants on either side in the control plots.  Speschnew|| 
obtained his current simply by using plates of different metal 
connected by а wire, the small earth current thus obtained 
* Abe Nollet. Recherches sur les causes particulicres des pheénomenes 
eleetri ques, Freres Guerin. Paris. 

+ Able Bertholon, De l'Eleetricite des végétaux—Didot Jeune, Paris. 

{1 Grandean. Chimie et Physiologie appliquees à l'Agriculture et la Sylvicul- 
ture, — Derzer, Levrault, et Cie, Paris. 
© Berthelot. Chimie Vé.etale et Agricole. T.I. 


| Referred to by R. Green, Phil. Trans. of the Royal Society.— Vol. 188, 
В. р, 185. 


apparently proving amply sufficient to produce а marked 
result. 

Rawron and Le Baron§ have used the same method at 
Arlington, Mass., quite recently. The plates of copper and 
zinc Jomed by a wire are sunk at either ends of forcing beds 
in the greenhouses, and are said to be very efficacious in 
bringing on lettuce at an early time; in fact, they state that 
the lettuce thus electrified was ready for the market a week 
earlier than that in the control beds. The potential difference 
between the plates was about 0°5 volts, and the current flowing 
varied from 04 to 15 milliamperes approximately. 

Prof. М. Lemstrom* used the method of overhead discharge 
in a great number of experiments which he has conducted, and 
which were often upon a very large scale. He usually employed 
an influence machine. of special construction driven bv some 
continuous source of power; one pole of this machine was 
earthed, while the other was connected to a system of wires 
stretching over the planta and = studded with fine discharge 
points. His results show а definite increase in vield in the 
case of many crops, whether the overhead wires were kept 
positively or negatively charged. The current was  a»plied 
sometimes at night, sometimes in the day time, with apparently 
equally satisfactory results. Lemstrom points out in his book 
that precautions have to be taken in using his method of 
electrification, as in dry weather the electric discharge тау 
easily be given for too long a time, when its effects are 
deleterious, also the treatment should vary according to the 
plants experimented upon, strawberries, for example, usually 
showing a very marked increase, whereas beans with the same 
treatment may often show considerable retardation in develop- 
ment. 

At the Clifton Laboratory Dr. E. Н. Cookt has carried out 
experiments the results of which seem to point to an increased 
power of germination, either with the use of ]low-tension 
currents (up to 20 volts and current passing up to 100 milli- 
amperes) or with high-tension discharge from a Wimshurst 
machine. Apart from the increase in rapidity of germination, 
Dr. Cook was unable to satisfy himself that the passage of the 
low-tension current. through the soil made апу difterence to 
the plant. Using the overhead discharge Yrom the Wimshuist 
(E.M.F. from 25.000 to 40,000 volts) or from an induction coil 
(E.M.F. approximately 45.000 volts) he obtained à continued 
increase in the rate of growth of the plant. 

Asa М. Кіппеу,{ in 1898. and Ahlfvengren.f, a vear later, 
both found that the germinating power of seeds is apparently 
increased by an electric current passing through them. Kinney 
concluded that the optimum voltage for this current was about 
3 volts. Ahlfvengren suzgested that this optimum varied for 
different plants, and, also, with changing conditions, varied for 
the same plant. Results such as these would explain the 
different action of the current upon two different. species, for 
one of them the voltage supplied may be optimum, whilst for 
the other it may approach the maximum, when it might exert 
a deleterious influence on the plant. 

Lowenherz| seems to have come to similar conclusions; he 
also finds that the effect of the current on the plant is greatest 
during the period of germination. He is of opinion that the 
direction in which the current traverses the seed is of impor- 
tance. 


LARGE SCALE EXPERIMENTS. 


This part of Mr. Priestley’s Paper is of extreme interest. 
He commences it with a reference to the small trial apparatus 
with the overhead discharge system which Mr. J. E. Newman 
was able to instal during the winter of 1904 at the Golden 
Valley Nurseries at Bitton, near Bristol. The installation was 
completed by the spring, ‘and, apart from occasional break- 
downs, was running until the autumn. The breakdowns were 
accounted for by the fact that the machine used to generate 
the necessary electric power was simply а small influence 
machine of the Wimshurst type, hardly suited to continuous 
running, and that the oil engine first employed to drive it 
was scarcely powerful enough. The machine was working 
beneath a dust-free case in a small shed upon the grounds, and 
its two terminals were connected—one to the earth, the other 
to a system of wires running out over the grounds and through 
seven of the fifteen glasshouses. In the open the total area 


8 The Electrician. —Vol. 57, p. 5053. 1906. 

+ Lemstrom. Aklectricity in Agriculture and Horticulture.—The “ Electrician 
Series. 

+ E. Н. Cook, D.Se., Е.П.С. British Association, Bristol Meeting. 

t Hateh Experimental Station. Massachusett’s Agricultural College. 1877. 

© Ablfvengren. Ofversigt af Kongl. Vetens sane Se alc Forhandlingar, 
Stockholm, 180s, No. 8 (Ref. Bot. Centralblatt. Bd. 79, p 33. 1899). 

| Lowenherz. Versuche über Elektrokultur. Botanisches Centralblatt, p. 523. 


478 


of experimental and control plots was about a thousand square 
yards. The wires ran at a height of some 16 inches above the 
tops of the plants, or above the rows of tomatoes in the glass- 
houses, and upon these wires at intervals were twisted short 
pieces of fine wire with the free ends pointing downwards, and 
thus acting as discharge points. ‘The wires were supported on 
ordinary telegraph wire insulators, which proved satisfactory 
except in wet weather, when there was such a rapid leakage ot 
the charge that there was practically no discharge on to the 
plants. i 
From March 7th up to July 26th the machine was running 
during 108 days tor a period ot 93 hours daily. Until May 20th 
the machine was running chiefly in the day time, and atter 
that date it was running principally at night. In all cases 
control plots were provided, which, apart trom the electric 
treatment, were, as tar as practicable, under identical con- 
diticns. The crops from the electrified and control plots were 
gathered and estimited separately, usually by weighing. The 
results of electrification in the case of the various crops grown 
were as follows :— 
Cucumbers, 17 per cent. increase. 
Strawberries (5 year plants), 36 per cent. increase. 
- {1 vear plants), 80 per cent. increase, and more 
runners produced. 
Broad Beans, 15 per cent. decrease, but ready for picking 
5 days earher. 
Cabbages (Spring). ready for picking 10 days earlier. 
&Celery, 2 per cent. increase, 
Tomatoes, no dilference. 


mention in the сазе of the 
eucumbers grown in the hceuses. On May 8th a spot disease, of 
bacterial nature, appeared in all the cucumber houses, and 
unquestionably made far more headway in the unelectrified 
houses. It seems probable that the ravages of the disease were 
largely inhibited by the electric discharge, for during one week 
when the influence machine broke down the disease progressed 
far more rapidly under the wiles, and was again checked upon 
restarting the machine.* | 

The action of the electric discharge may be due to one of 
two causes, either the resisting properties of the host have been 
increased, or the attacking power of the parasite diminished. 
Recent work by Маѕѕее,+ by Нау, and by Mivoshi® supports 
the view that the greater immunity of the treated cucumbers 
might be due to chemical changes occurring upon electrification. 
Their investigations seem to show.that the immunity of a 
plant to disease depends mainly upon the nature of the chemical 
substances in the cell sap in the tissues exposed to infection. 
This view of immunity is also supported by recent work upon 
the biologic forms of parasitic fungi found in the Uredine:!|! 
апа Erysiphacee.§ In the bleaching of flour by means of 
the brush discharge, a toxic action of the discharge upon the 
micro-organisms present has been noted, but if this were 
operative in the case of the cucumbers one would have expected 
the disease to have appeared later, or not at all, in the elec- 
trified houses, whereas it appeared simultaneously in all the 
cucumber houses. ‘The author finds it difficult to believe that 
when once present the bacteria within the leaf suffer more from 
the direct action of the current than the leaf itself. 

During the whole period of the Bitton experiments Mr. 
Newman stated that, apart from the difficulties with the 
influence machine and oil engine, the electrical installation gave 
very little trouble, and only required attention in keeping the 
wires clear of cobwebs, strav shoots, &c. 

A somewhat similar installation was working during the same 
year over a vegetable garden in Gloncester. Here а somewhat 
higher voltage was given by the influence machine, and the 
discharging points were kent 5 ft. above the ground instead 
of 16 in. above the tops ef the plants, as at Bitton. With the 
crops under electrification — 


One poirt requires special 


Bect showed 33 per cent. increase; 

Carrots showed 50 per cent. increase; and 

Turnos showed an increase —not determined quantitatively, 
because of the destructive ravages of slugs on both 
CTOUS. j 


$ The small merease in the ease of the celery may be couneeted with the fact 
that in this case the wires used as cdiseharge points were not so fine. As a eon- 
sequence the amount ef eurrent Howing from the air to the ground was vrobably 
considerably less In all the other eases tne wire was used for the discharce 
points. : 

* Nee also Fruitarower, Fruiterer and Florist, р 106. 

+ Massee, On the Origin of Parasitism in Fungi. 
of the Royal Society. 107 В 

P Ray. Etude Biologique sur le Parasitisme. Comptes Rendus. Vol. 15, 
р. 500. 1003, | 

є Miyoshi. 
15:4. 

Marshall Ward. Etleet of Mineral Starvation on Parasitism of a Uredine 

Funera. Proe. Rov. Soc. Vol, 71. 1002. 

$ Nabaon. Cultural Experiments with Biologic Forms of the Ervsiy hacer. 
Phi'. Trans. of Royal Society. 197 B. 
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The amount of sugar in the beets was determined at the 


College. i 
The unelectrified yielded 77 per cent. total sugar. 
The electrified es 88 per cent.  ,, "T 
Considering the total increase in the roct crop, this suzzets — d 


that this method of electrification may find a valuable field of 
application. in the cultivation of the sugar beet.* 

The results of some small trials with wheat that were made 
at Gloucester were very favourable, and arrangements were | 
made by Mr. Newman to try the effect of the overhead dischars 
system upon wheat and barley on a larger scale. f 

Thanks to the interest taken in the work by Mr. R. Bomiord. 
of Bevington Hall, near Evesham, Mr. Newman was enablej 
to use some 40 acres of this estate for experimental work m 
1906, and experiments were commenced on this ground in the 
spring of that усаг, and are still being continued. Sume 20 auts 
of this ground were beneath the discharge field, and as it was 
necessary for practical purposes to have the discharge wis 
at а considerable height, the very high-tension current required 
was obtained by means of an induction coil and valve reiih: 
upon the system devised and patented by Sir Oliver Lodge, wi» 
very kindly lent the necessary apparatus. It was very largi 
owing to the generosity of Sir Oliver Lodge, and the adine 
and help of Mr. Lionel Lodge, that Mr. Newman was able to 
complete successfully the necessary installation. and to сапу 
out the experiments. 

As it was, owing to the late delivery of some of the apparatus, | 
the work had to be carried on with a somewhat improvisa] 
generating station at the commencement on March 16th: һу 
the end of May, however, the installation was completed, аг 
worked fairly continuously during the rest of the season. the 
current being applied intermittently nntil July 10th, by whih + 
date the wheat had been in ear about a fortnight. 

The complete arrangements for generation ot the high-tensim 
currents are as follows :— 

Direct current. about 3 amperes at 220 volts, is generated 
by a dynamo, driven by an oil engine of about 2 h.p. Tie 
current passes from the dynamo through the primary of à 
large induction coil with a make and a break contact Interpord 
in the circuit. From the secondary of the coil the high-ten:iin 
current was passed through the rectifiers, and then the ош 


. pole connected to the system of overhead wires, the other pul- 


being earthed. The overhead system of wiies covered ale | 
195 acres of ground. The wires were mounted on insula | 
placed upon larch poles some 15 ft. high, which were paci " 
in rows, the rows being separated by a distance of 102 yaris | 
and the poles in a row being 71 yards apart. Stout telegra? 
wire carried the current down each row; while thin galvamissi 1 
iron wires, placed some 12 vards apart, were stretched betwen 
the rows and acted as the discharge wires. ln this way 2 
poles were sufficient to support the wire over the 19 ас 
This acreage was spread over two different fields, in one fied 
of which some 12 acres of wheat were under treatment, in th- 
other 63 acres of barley and a }-асте plot planted with potatoes. 
mangolds, &e. The wheat field was of 19 acres extent: the 
remaining 7 acres (not under electrical treatment) were оул 
with English (White Queen) wheat, 15 acres, and Canadas 
(Red Fife) on 54. In the electrified part Canadian whe: 
occupied 3 acres, English wheat 9 acres. 

The results on the barley field, including the small plot, h- 
to be neglected owing to the great local variations produced b 
the very irregular manuring the field had previously underz.r. : 
the wheat field, however, as far as one could judge, had «л 
very uniformly treated previously. 

In the wheat, difference was noticeable at an early stage—th: 
young blades on the electrified part being, in the opinion à! 
many observers, of a darker green. The crop was judged i- 
considerably heavier by several practised observers. and ire 
straw was on an average from 4 in. to 8 in. higher. Both 
experimental and control plots came into ear at about 5^: 
same time, but the Canadian wheat under treatment was reais 
for cutting some three or four davs before the control are: 
The crops were gathered separately from the electrified ar! 
unelectrified plots, and the resultant yields were as under :— 


Dushels per Acre. 


Non- 
Electrified, electrified. Incresas. 
Canadian (Red Fife)  ... 351 254 39 per cent. 
English (White Queen) ... 10 31 29 - 


Moreover the electrified wheat sold at prices some 7s per 
cent. higher, several millers in baking tests finding that п 


* Lomnstrom. Loe. cit., p. 47 and p. 55. 
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produced a better baking flour.t No theoretical conclusions can 
be drawn from this fact, owing to the uncertainty existing as 
to -what factors determine the strength of wheat, but it is 
interesting to note that greater strength is usually accompanied 
by increase in percentage of total nitrogen. 

“Mr. J. Kirkland, of the National School of Bakery, Borough 


Polvtechnic, found the evidence from baking tests supported by | 


the averave of dry glutens from all his tests thus :— 


In the electrified ... . 11:15 per cent. 
In the unelectrified —.... ... 10:35 i: 


The somewhat poor vield of wheat obtained from the un- 
electrified portion of the field is probably explained by a 
deficiency in lime, which has now been rectified. Further, the 
wheat was spring sown, and Red Fife, under this condition, does 
rot usually yield good crops. The experiments are being 
repeated upon wheat during the present season, and strawberries 
are also under treatinent once more. 


Tests WITH EARTH CURRENTS. 


At the College further trial has been made of the method of 
Barrat апа SNpeschnew, in which plates of different. metals are 
sunk in the ground and connected by a wire. Plates of copper 
and zinc were used with a copper wire soldered to them. The 
first trial was made with Vicia Faba, the beans being planted 
on February 21st, 1906; the control plants were grown between 
copper and zinc plates not connected with a wire. 

The plants where the earth current was passing appeared 
two davs earlier; in June they still showed markedly greater 
vegetative development, and though the total yield in the two 
plots could not well be compared, the average size and weight 
of beans differed in favour of the electrified plot, thus :— 


Electrified. | Unelectrified. 


Average volume of bean ... 2 c.c. 1:5 c.c. 
Average weight ... ... ... 2:26 grs. 1°71 grs. 


Another series of experiments with beans was started upon | 


May 25th, but in this case no difference in rate of germination 
was noted, while later the whole crop was so badly attacked 
hy Aphis that further comparisons could not be made. 

The following table shows the results obtained with other 
plants by this method :— 


Wheat, no difference. 
Barley, Electrical, matured earlier. 


Maize, " the weaker plants. 

Cabbage, is markedly better plants. 

Radish, 35 ready for pulling earlier. 

Carrot s larger, and with much more leaf 
development. 

Lettuce, $5 better developed plants. 


The results are then inconclusive, though in most cases the 
plants where the current is passing have fared better. As an 
example of the strength of the currents used, with plates of 
area about 200 square inches, 4 ft. apart, a current of 12 milli- 
amperes was passing, the soil being very damp. 


ACTION OF CURRENT. 


The author concludes his Paper by giving an account of some 
of the theories advanced to explain the physiological action of 
the current, and also describes some further experimental work, 
though the results of the latter were negative in character. 

One suggestion, frequently made, is that the passage of 
water up the plant is aided by the electric current. Lemstrom 
advances this suggestion, and referred to experiments in which 
he had found that if a negatively charged wire is placed over 
a capillary tube which dips into water, the water climbs up 
the sides of the tube and collects in drops at a higher level. 
But if a positively charged pole is placed above the tube this 
did not happen, and with a positively charged overhead wire 
system he obtained the best results. 

J. Chunder Bose? explains the rise of sap on the assumption 
of a pumping action of the living cells throughout the course 
of tne xvlem; the pumping action being a form of response 
to stimulus. If this theory is correct the current might be 
conceived as а stimulus giving rise to increased response, and 
therefore accelerating the flow of sap. The excitatory effects 
of kathode and anode are antagonistic, but with a current 


+ Tests made by Watkin's Bros., Hereford: and by D. W. Gocdwin & Co., 
Kidderminster, 
1J. C. Hose. Plant Response. Longmans, Green, & Со. 1906. 


flowing through the soil, there would always be a resultant 
excitation of the root, because the kathode effect is always 
greater than the effect due to the anode.* But in the case of 
overhead discharge with the wires overhead negative, the leaves 
and stem would on this view be more stimulated than the root, 
and the result should be a tendency to pump water downwards. 
On the whole, then, it is difficult to make out a case for the 
rise of sap being aided by electric stimulation, and there is no 
experimental demonstration of its occurrence in the plant. Bose 
would more probably attribute the effect of overhead discharge 
to direct stimulus ot the growth responses in the plant. 

The acceleration of germination noted by so many observers 
obviously involves some different factor; the only possible 
explanation seems to be that the current 1s used by the seed as 
a source of епегру.| this energy being directly used in anabolic 


“process or in accelerating the katabolic processes of respiration. 


Pollaeci& in a recent paper has suggested that the effect of 
à current passing through a green leat may be to render carbo- 
hydrate synthesis possible from carbon dioxide and water, even 
when the plant is in the dark. Bach* has suggested that the 
electrolysis of carbonic acid might result in the formation of 
formaldehyde in the neighbourhocd of the kathode, but he 
advanced no experimental results in. support of this view. 
Euler, t as the result of practical investigation, found it 
impossible to obtain formaldehyde in this way. Waller} has 
detected the presence of small electromotive forces in а green 
leaf exposed to the light, but they are onlv found in a living 
tissue, and chloroplasts are necessary for their occurrence, no 
current being detected in a living petal exposed to the light. 

The experimental evidence that Pollacci brings forward is 
based chiefly upon the presence of starch in leaves kept in 
the dark, with a current passing through them. Control leaves, 
also kept in the dark, contained no starch. 

Before the author was aware of this work, he had, in con- 
junction with Miss D. Johnson, investigated the same point, at 
first with results which seemed to confirm those of Pollacci. 
As the result of further experiment, however, they were not 
able to demonstrate starch in an electrified leaf, if that leaf 
were quite free from starch at the commencement of the experi- 
ment. The presence of the starch in the earlier experiments 
seemed to have been due to the inhtbition of the normal trans- 
formation of starch into sugar, owing to the excessive strength 
of current used. The experiments were made with Elodea, 
with Geranium and Coleus leaves, and also with green fila- 
mentous Algw, such as Spirogva and Cladophora laid across 
platinum electrodes; the voltage used varied from 1 to 40 volts, 
above 40 the effect was usually fatal. With the object of 
ascertaining whether starch were produced by the action of the 
silent discharge in the dark, Mr. Newman kept plants beneath 
the discharge points at Bitton during a continuous run of 
27 hours, and the leaves were afterwards picked and examined. 
No starch was found in them. The author is, therefore, unable 
to accept Pollacci’s conclusion that starch can be formed by a 
green plant in the dark if an electric current of suitable 
strength be passed through it. 

It has also been suggested that the effect produced on the 
soil by the electric current may be beneficial to the plant. 
Electrolysis undoubtedly takes place, and Dr. Cook found the 
soil slightly acid near the anode, and alkaline near the kathode, 
in some of his experiments. Ewartf suggests that the current 
increases the rate of solution and absorption of the insoluble 
food constituents present in the soil, but as the amount of 
electrolysis proceeding is not likely to make the soil locally very 
acid I do not see that this is likely to be the case. 

Finally, there s the possibility that in the case of the over- 


head discharge, oxides of nitrogen are formed by oxidation of 


either the nitrogen or ammonia present in the air. Samples of 
the soil from the electrified and unelectrified parts of the wheat 
field in the Evesham experiments were analysed at College, the 
samples having been taken in the autunin after both crops had 
been gathered. They showed :— 


Electrified ... ... ... 0°159 per cent. on dry weight. 
Unelectrified ... ... 0:056 - T 


But it is impossible, the author says, to draw conclusions from 
isolated analyses of this kind; however, following up this sug- 


«| Loe. cit., p. 560. 

| Reynoles Green. Action of light on Diastase. Phil. Trans, Vol. 188, p. 188. 

$ Pollacci. G. influenza dell’ electrieita sull assimilatione clorolilliana. Atti 
Ist. Bot. Pahia 11, 11; 7-10. 1905. 

+ Bach. Зиг Ја correlation entre la reduction par Yliydrogene naissant, ] elec- 
trolyse et la photolyse de l'acide carbonique. Comptes Kendus, Vol. 120, р. 419. 

f Euler. Berichte deut chem. Сех. Vol. 37, p. 3415. 1964... Sce also Meldola. 
Living Organisin as a Chemical Agency. Trans. of the Сеш. Soc. 1906, Уо]. 89, 
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gestion, it is intended to keep a continuous check upon the soils 
by analysis during the present season. 

Berthelot! considers that the clue to advantage of the electric 
discharge is to be found in an entrance of atmospheric nitrogen 
into the plant metabolism, but suggests that this is due not 
only to the formation of oxide of nitrogen, but also to the 
combination of gaseous nitrogen with carbohydrates within the 
plant. 


! Berthelot. Sur les conditions de mise en activité chimique de Velectricite 
silencieuse. Comptes tengus, Vol. 131, p. 772, 19 0. 


CATALOGUES AND PAMPHLETS RECEIVED 


ANTI-VIBRATION FOUNDATIONS.—A leaflet from Mr. 
F. J. Down calls attention to a system of foundation cushions 
invented by a civil engineer of Paris, the object of which is 
to prevent vibrations being communicated from running 
machinery to buildings by interposing an elastic bed. It is 
claimed that this special form of foundation absolutely breaks 
up the vibrations, and that the twisting movements produced by 
sudden variations of speed are absorbed without shock. "The 
arrangement, which is kncwn as the Praché  non-vibratory 
foundation, is in use in a number of installations of electrical 
machinery in or near London. 

ELECTRIC HEATERS.—An attractive show card illustrating 
some of the tvpes of heaters supplied by Simplex Conduits, 
Ltd., has been issued. The бүз is so constructed that the 
portions illustrating the luminous parts of the radiators are 
translucent, so that a very striking effect can be obtained by 
putting a smali incandescent lamp behind the сага. A leaflet 
giving prices of these radiators 18 also to hand. 

ELECTRICITY IN MINES.—A handsomely produced pam- 
phlet with the above title is being circulated by the British 
Thomson-Houston Co. A short introduction recapitulates the 
advantages presented by electrical methods for mining, and 
speaks of the extensive experience which the company have 
had in meeting requirements of this nature, the realitv of 
which is convincingly brought home by a series of illustrations 
showing a great variety of electrical mining work already 
carried out. 

PACKING.—A booklet sent us by Messrs. Turners & Manville 
describes the properties of the Н. W. Johns-Manville Со. 'в 
"Vulcasbeston " packing, some samples of which are also to 
hand. Considerable advantages are claimed for this packing 
over other forms. The packing is made in sheet, from which 
washers, jackets, flange-j0ints, &c., can be cut, as well as in 
the form of rope packing for piston rods, valve stems, &с. The 
material is prepared under hydraulic pressure, and is composed 
of long fibre asbestos, with which is incorporated graphite, and 
is heated with vulcanisable gums. It is claimed not to stick, so 
that joints can be broken and remade any number of times. 

SOLDERING MATERIAL.—Pamphlets in English, French, 
and German relating to the special soldering materials known 
as '"Fludor." which are particularly suited to electrical work, 
are to hand from Messrs. Н. Classen. & Co., of Berlin (Bar- 
barossenstrasse 16), to whom all inquiries should be addressed 
direct, as the agency formerly held for this country by D. 
Joroslaw has been terminated. 

TROLLEY WIRE SUSPENSION.—4A pamphlet issved by the 
Consolidated Accessories Со. describes in some detail Mr. 
Pringle's patent tangential suspension for overhead conductors, 
and gives illustrations of the various kinds of fittings used for 
this system. The arrangement, which is in use on the Derby 
Corporation. tramways, was described in full in ELECTRICAL 
ENGINEERING, Vol. I1.. p. 979. 

VENTILATING FANS.—The Wilson Wolf Engineering Co., 
Ltd., of Bradford, have issued a preliminary pocket list of 
their continuous-current ‘Arctic ” 
a summary of the new complete catalogue which they are about 
to issue. Nome new improvements have been made in the design 
of these fans, the motors of which are now fitted with combined 
journal and thrust ball bearing. which allows of the fans to be 
run in any position. without altering the construction. Some 
alterations have also been made in the design in the fan blades 
themselves. They are now of the onen-blade type in the 
standard fan, which is claimed to discharge a much greater 
quantity of air than the box-bladed type formerly used. 


Faraday Society.— In consequence of the illness of Sir Oliver 
Lodge, the delivery of his presidential address, which was 
announced for last Tuesday, has been postponed until further 
notice, 


An Automatic Transformer Switch.---The correct present title 
of the firm who manufacture the automatic transformer switch 
described on p. 440 of our last Issue is Messrs. Knapton & Co., 
and not Messrs. Knapton, Bagnall & Co., as there described. 
A slight error appeared in the description of the instruments 
with reference to the connection of the shunt coil, which on 
the left-hand side is connected through the switch on the top 
right-hand side. 


ventilating fans, which forms ` 


TESTS OF A LARGE TURBO-ALTERNATOR 


EK FORE the third and fourth Brown-Boveri 3.500 kw. sinzle- 

phase turbo-alternators at the electricity works, Frankfor, 
wer? taken over by the municipality last vear, exhaustive triais 
were carried out, and the summarised results of a test on one 
of the units are given below. 


Test Figures for Steam Consumption. 


Steam pressure (lbs persq. in.) 141:5 152-5 141 142 
Steam temperature (deg. Fahr.) 455 470 461 495 


Vacuum (Barom. at 30in.) 29:23 2917 29-1 zai 
Output (includ. excitation) kw.. 1542°4 255U2 953963 352156 
Steam consumption (lbs per hr.) 23734 35304 — 30519 47100 

= » (lbs per kw.-hr.) 154 14:08 14:15 137 


The above turbines were built for a steam temperature of 
3009 C. (5729 F.), but owing to local conditions it was ре 
possible at the time of the tests to use higher steam tenipera- 
tures than those given in the above table. Based on the resuits 
of many former tests, however, it is definitely known that an 
increase in the steam temperature of 57° C. reduces the steam 
consumption by 1 per cent., and it is therefore safe to give 
the following figures for the steam consumption of these plants 
at the steam teniperature of 5/29 F., as follows :— 


Steam Consumption reduced to à steam temperature of 572 dry. 
Fahr., aud under the pressure and vacuum: conditions given 


above, : 
Output (including excitation) kw. ... 1542 955 2586 | 3521 
Steam consumption (105 per kw.-hr.) 18:65 127 12:6 124 


It must be remembered that the alternators are single-phase 
machines, and consequently have a slightly lower electrica 
etticrency than the more usual three-phase machines. The won- 
densing plant used for the above turbine is of Brown- Bover. 
manufacture, and the energy absorbed by it amounts to 29 per 
cent. when running at full load, and 25 per cent. when running 
at three-quarter and half load, at the vacuums indicated above. 


Police Telephone Service. —Mr. Gladstone announced in the 
House of Commons on Friday last that out of the 192 metrop: l- 
tan police :stations, 59, or over 50 per cent., are connected with 
the public telephone system. Also, 125 stations, or 64 per cent.. 
are connected by the police telephone system. 


Reduction in London-Paris Telephone Rate.— We understand 
that two new channel telephone cables are to be laid, and that 
the charge for a three minutes’ conversation will be reduced from 
8s. to 5s. The negotiations with the French Government «cn. 
cerning these improvements are not vet complete, but it 1s hoped 
that the new cables will be available tor public use next vear. 


Wireless Telegraphy.— Wireless telegraph stations are beinz 
established along the Benadir coast; the chief station at Mogaucr 
wil have a range of about 1,800 miles, and may be able t: 
communicate with India. The Mogador stations will «ore 
шипісаќе with the stations at Asmara and Pisa. A wireles 
telegraph station has been established at the new Admirals: 
building, Whitehall, in order that communication may be ma:n 
tained between the Admiralty and either the coast ports or tre 
lleets in the Channel and the North “ез 


Smoke Nuisance.—The Metropolitan Borough Councils have 
received a communication from the London County Coun i. 
explaining that the Public Control Committee of that author- 
ity have had under consideration the question of obtain:rz 
an amendment of the law with a view ot dealing more eñe:- 
ively with nuisance from smoke, and giving particulars f 
а draft scheme of amendment. The scheme lays down (Кї 
dense smoke discharged from any building, vessel. stationary т 
locomotive engine, or premises (other than a private ам еіс 
house), within an area of twelve miles from Charing Cress. 
shall be a nuisance for which a fine not exceeding £10 may 
be imposed, with cumulative penalties for subsequent offen es. 
at the discretion of the magistrate. The scheme involves the 
repealing of exemption from liability to penalties implied «or 
expressed in favour of Crown property or premises of eie tri. 
power corporations. The London County Council would have 
power to make bve-laws, subject to the approval of the Hivre 
Ottice or the Local Government Board to bring under the 
terms of the penalty provision other instances of avoaidah'e 
smoke nuisance than those mentioned, to prescribe and revise 
from time to time a standard of smoke nuisance. and te 
prohibit the adoption in new or reconstructed premises. ef 
any furnace, grate or fuel-consuming apparatus of a tyre 
which shall have been proved, to the satisfaction of tne 
Council, to produce an unnecessary amount of smoke. Tie 
Council propose to take power to expend money for promet- 
ing a knowledge of the principles of combustion of fuel, rar- 
nace and grate construction, and stoking, for encouraging 
study of the use ot smokeless fuel, and for determining gerer- 
ally the best means of preventing smoke. | 
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NEW ALTERNATE-CURRENT INSTRUMENTS 


HE Paper read by Dr. W. E. Sumpner and Mr. J. W. 
Record at last Thursday’s meeting of the Institution of 
Electrical Engineers was to some extent supplementary to two 
previous papers entitled “The Use of Iron in Alternate-current 
Instruments," and *‘ New Iron-cored Instruments for Alternate- 
current working " (Journal, Institution of Electrical Engineers, 
vols. 34 and 36 respectively), and its object was to describe the 
instruments as actually made on the principles enunciated in 
these papers, and indicate some of their uses and properties. 
In recapitulating the general features which form the basis of 
the system employed, the fundamental difference between the 
series magnet and the shunt magnet was pointed out. When a 
magnet is series excited, by a current through the field winding, 
the flux which is produced depends upon the current and on 
the physical properties of the core, but is quite independent of 
the resistance of the winding. But if the magnet be excited 
by the voltage, the flux is controlled by this voltage, and 
practically does not depend upon the properties of the core. 
With the shunt magnet the eddy currents caused in a small 
piece of brass do not affect the magnetism caused by the 
exciting voltage. In the construction of the wattmeters now 
to be described it is thus permissible, within reason, to use 
brass clamping-pieces in the neighbourhood of the moving 
system. With a series magnet, on the other hand, the eddies 
induced in a piece of solid metal affect the magnetism caused 
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by the exciting current. The strength of the series magnet for 
a given current is dependent on the properties and the past 
history of its core. The field of the shunt magnet, on the other 
hand, is independent of the core, and is perfectly controlled 
by the voltage applied at the moment. It is not affected by any 
ageing effect in the core, and the field is thus even more reliable 
than that of a permanent magnet as used in direct-current 
instruments. The field of the shunt magnet, though caused by 
the voltage, is not in phase with it. Special means must be 
devised for supplying the movable coil with such a current as 
to make the deflection of the instrument a correct measure of 
the quantity to be tested. For the wattmeter a special form 
of current transformer is needed. For the voltmeter апу 
ordinary condenser may be used. These accessories may be 
called quadrature transformers, since their function is to 
produce a moving-coil current which is in quadrature with the 
circuit current or voltage. The indicating instrument itself has 
the characteristics and advantages of permanent magnet instru- 
ments. Strong controlling springs can be used, and stray 
magnetic fields have no influence on the readings. The readings 
of the instrument are independent of frequency, and also of the 
wave-forms of the current and voltage. "The field of the magnet 
when excited by a given voltage will be doubled if the fre- 
quency is halved, but the moving-coil current will at the same 
time be halved, so that the product which determines the 
deflection will be independent of frequency. 


SHUNT-MAGNET INSTRUMENTS. 


Structure of the Magnet and of the Moving System.—Almost 
any known form of electro-magnet which would permit a coil of 


wire to swing between two pole-faces could have been selected 
for these instruments, but partly on account of certain con- 
structive difficulties it was decided to adopt the form of 
magnet with a single air-gap, shown in Fig. 1. The total 
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length of air-gap is only 0°08 of an inch, giving a clearance of 
0°02 of an inch each side of the moving coil. This form of 
magnet has also been selected in order to reduce the magnetic 
reluctance of the circuit to a minimum, and to allow a large 
angular deflection of the pointer. The cross-section of the iron 
is about 1 sq. in., the total magnetic flux is approximately 
32,000 C.G.S., and the flux density about 5,000 C.G.S. (R.M.S. 
values), at the normal applied voltage on 50-~ circuits. As 
the section of the gap is five or six times that of the iron 
core the flux density in it is correspondingly reduced. It is 
generally about 1,000 C.G.S. lines per square centimetre, and 
is comparable with that used in the air-gaps of good permanent 
magnet instruments. About 200 ampere-turns are needed to 
produce the flux under normal conditions. The moving-coil 
consists of about 40 turns of fine copper wire former wound, 
and fixed to an axle fitted with hardened steel pivots and 
supported between jewelled screws. The effect of temperature 
variations on the copper windings is swamped by the use in 
series of about 80 ohms of manganin wire wound non-inductively. 
An air-chamber H for damping down the oscillations of the 
pointer is provided, and the dial of the instrument forms the 
top of this dash-pot. The pointer Æ and damping vane F are 
placed so that their weight as nearly as possible balances the 
weight of the moving coil, thus the inertia of the moving 
system is not increased by the use of extra masses for balancing 
purposes. The torque on the moving-coil system is about 12 
gramme-centimetres for 90° deflection, which is greater than 
that usually employed with instruments of the dynamometer or 
induction type. 

The Quadrature Transformer.—In order that the instrument 
may read watts it is necessary to connect the electro-magnet in 
shunt across the mains, and to join the terminals of the moving 
col to the secondary of a specially designed current trans- 
former, which the authors designate a ‘‘quadrature’’ trans- 
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former. This transtormer renders the current in the moving 
coil proportional to the current in the mains, and the product 
of the moving-coil current into the air-gap flux becomes a 
measure of the ‘oad whatever the voltage, current, frequency, 
or wave-form. The core А in Fig. 2 is formed of two blocks 
of iron stampings with butt joints at J, J, and an air-gap G, 
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generally about cne-tenth of the length of the iron circuit. 
Р is the primary winding, and S the secondary. The latter 


consists of a few turns of fine wire, the ends of which are 


joined through a high non-inductive resistance to the terminals 
of the wattmeter moving coil. It is this long air-gap in the 


A 
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quadrature transformer that renders the flux proportional to 
the primary current for all changes in its value, and reduces 
the error due to hysteresis in the iron to a negligible quantity. 
For large currents two further types of quadrature transformer 
are made, one in the shape of a ring, to slip over cables, the 
other rectangular to slip over bus-bars. ]t is permissible, 
although not advisable, where series transformers are already 
installed, to connect the primary of the quadrature transformer 
in series with the ordinary current transformer secondary. 
The accuracy of the wattmeter will, however, be limited by the 
magnitude of the phase error of such series transformers. 

Wattmeter Circuit Connections.—Fig. 5 shows how the instru- 
ment should be connected to the circuit for measuring the power 
of a 3-phase circuit, balanced load, when the neutral point is 
not available. A specially designed choking coil is used, with 
its ends connected to two of the mains, the wattmeter itself 
being joined to the third main and to the junction point of 
the choking coil. For high-tension circuits potential trans- 
formers are necessary to reduce the potential to a safe value for 
the instrument. Such transformers are connected with their 
secondaries in opposition in order to bring the voltage into proper 
phase relation with the current. The connections of this are 
shown in Fig. 4. One quadrature transformer only is used, 
and two potential transformers with opposed secondaries. An 
equivalent arrangement is possible, in which one potential trans- 
former and two quadrature transformers are employed, the 
secondaries of the latter being parallel connected in opposition 
as regards the moving coil. The ease with which the wattmeter 
can be connected with, or disconnected from, the main circuit, 
without disturbing the latter, renders it suitable for a number 
of special purposes. For instance, the output of each of a 
number of alternators in parallel may be measured in succession 
by using one indicator and as many current transformers as 
there are alternators in parallel. 

Magnetostatic Voltmeters.—The wattmeter may be used to 
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measure volts by changing the connections of the moving coil 
from the secondary of the quadrature transformer, and placing 
them in series with a condenser of suitable capacity across the 
mains (see Fig. 5). The readings will be correct on circuits of 
any frequency or waves form, provided the ratio of voltage 
to frequency is not made too great so that the resultant induc- 
tion density in the iron is made excessive. 

Portable Standard Voltmeter and Wattmeter.—The laboratory 


portable standard instrument is most useful, and the measure- 
ments to which it is adapted are so many and varied that it 
can be considered an alternating-current testing set. It consists 
of a mahogany case containing the movement already described, 
and is provided with four terminals and two switches. The 
internal connections can be traced from Fig. 7. It will be seen 
that with switch A in one position the coils of the electro- 
magnet are connected in parallel, and the pointer will deflect 
to its maximum position for the rated voltage; and that with 
switch 4 in the second position the coils are connected in series, 
and twice that voltage will be needed to produce the same 
deflection. Switch # is for connecting the moving coil either 
in series with a condenser A across one of the field coils, or 
directly across terminals 7' and 7. It will be noticed that 
the voltage applied to the condenser is the same for the same 
voltage per turn applied to the field coils, whether these latter 
or series- or parallel-connected. With switch B in the position 
shown in Fig. 7, the instrument is a direct-reading voltmeter 
having two ranges; the readings are quite independent of 
frequency, wave-form, hysteresis, stray magnetic fields, or 
electrostatic influences As the flux in the air-gap is propor- 
tional to the applied voltage, and the condenser current is 
also proportional to the applied voltage, it follows that the 
torque acting on the moving coil must be proportional to the 
square of the voltage. Two scales may therefore be fitted 
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to the instrument, the wattmeter scale, having equal division, 
and the voltmeter scale, following a square law. A useful form 
of quadrature transformer for portable use consists of an 
ordinary quadrature transformer with a subdivided primary, 
the ends of which are taken to separate pairs of terminals, 
which can be connected in series or parallel. 

Capacity Measurements.—When the switch B of Fig. 7 is 
turned to join the moving coil across 7' 7,, the instrument can 
be used for a variety of special purposes, one of the most 
useful being the measurement of capacity of cables and con- 
densers. It is universally admitted that the present methods of 
testing capacity are both tedious and unreliable. The iron-cored 
voltmeter here described is essentially free from many of their 
defects. Any leakage current in the condenser, being in phase 
with the volts, is in quadrature with the magnetic field, and 
hence has no influence on the deflection, while changes of 
frequency and wave-form likewise cause no errors. The con- 
denser fitted in the instrument for using this as a voltmeter 
can be also employed as a standard of capacity, and а special 
scale can be made for the instrument so that this is direct 
reading in microfarads for tests at any convenient fixed voltage. 
The readings on this capacity scale will be proportional to the 
readings on the watt scale, and hence proportional to the square 
of the readings on the volt scale. 


INSTRUMENTS FOR PHASE MEASUREMENT. 


Idle-current Ammeter.—For constant voltage circuits the watt- 
meter can be used as an idle-current ammeter. For single-phase 
circuits all that is necessary is to substitute for the quadrature 
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transformer a non-inductive strip resistance, to which the 
moving coil is suitably shunted; or, alternately, an ordinary 


current. transformer with a secondary coil of many turns short- 


circuited by the moving coil. Fo: 3-phase circuits it is only 
a matter of changing the connections of the potential leads. 
lron-cored. Phasemeters.—Phasemeters are instruments analo- 
gous with ohmmeters, and the theory of their working is similar 
and almost as simple. The phasemeter is merely an ohmmeter, 
having, in effect, an alternating magnetic needle due to the 
flux caused by an alternating current traversing a moving coil, 
and having two a'ternating magnetic fields in fixed directions 
(but not in in the same phase) due to the cyclic currents through 
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its fixed coils. Usually a phisemeter consists of a fixcd and 
moving system of coils, one system -ontaining two coils and 
the other only one. The instruments here described have only 
one coil in the moving system, but contain three coils, C,, C,, C, 
in the fixed system, the latter being traversed by currents 
representing 4,, 4,, and A,, the three currents of the 3-phase 
mains. But these currents are necessarily such that one of 
them, say A ,, can always be regarded as the sum of the other 
two, so that the three coils, C,, C,, and C,, just mentioned, can 
really be regarded as only two coils, having a portion С, in 
common, one of these coils being traversed by a current repre- 
senting A,, and producing the field OF,, while the other is 
traversed by a current representing 4, and producing the field 

OF, The directions OF, and OF, are approximately 90° 
apart, and this accounts for the total deflection of about 1809 
(90 for leading and 90 for lagging) to be found in most phase- 
meters. The three fields due to a unit current in each of the 
fixed coils are fixed in direction, as shown by О 4,, OA., and 
ОА, in Fig. 8. The lengths of these lines denote the strength 
of the field due to a unit current in each case, this strength 
being determined by the winding of the corresponding coil. 
ОК, is the resultant of OA, and O A,, while OF, is that of 
OA, and O A,. The currents A,, 4,, and A., which actually 
flow through the coils, can be regarded as two currents only. 
One of them, 4,, traverses the first and third coils, and pro- 
duces a field always along O F,, while the other, 4,, traverses 
the second and third coils, and produces a field always along 
OF.. 

The introduction of the iron-cored phasemeter is a new 
departure in power-factor meters. A view of the interior can 
be seen in Fig. 6. The field magnet resembles the stator of a 
3-phase generator uilt up with a number of iron laminz. 
Instead of the rotor there is a fixed laminated iron core. This 
core forms one circular boundary of an annular air-gap, about 
& in. across, between itself and the outer stator. In this air-gap 
swings a moving coil, which is balanced and controlled by no 
other forces except those due to the interaction of the currents. 
The stator is wound for current, and for convenience is 
supplied from two series transformers, the primaries of which 
are traversed by two of the line currents. The moving coil 
has a high non-inductive resistance in series with it, and is 
placed in shunt across the mains. Various arrangements of 
transformers, analogous to those stated in connection with 
the wattmeter, may be used with the phasemeter. 

Voltage-wound Phasemeters and Synchronisers.--A form of 
phasemeter is being developed, having its stator coils wound 
for voltage and its moving coils for current, the latter being 
supplied either from a shunt or from a current transformer. 
Experiments are also being carried out on an instrument of the 
above type, which has been so constructed that the moving 
coil is free to revolve continuously in either direction. By 
connecting the voltage windings to the bus-bars, and the moving 
coil to the terminals of an incoming machine, the phasemeter 
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will be converted into a synchroniser. It will indicate if the 
incoming machine is ''too fast’’ or "too slow” by revolving 
either clockwise or anti-clockwise. When the pointer comes to 
rest the speed will be right, and, by further regulation, the 
pointer will turn and become stationary in the normal position, 
and this will indicate the correct moment for switching in. 


CALIBRATION AND ACCURACY. 


Wattmeters апа Voltmeters.-—A simple direct-current test is 
used to determine the wattmeter scale. The same method may 
be used for the voltmeter, since the scale markings in the 
latter case are proportional to the square root of the correspond- 
ing scale markings in the case of the wattmeter. The instru- 
ments are afterwards adjusted on an alternate-current circuit 
against a standard instrument; for a wattmeter by an adjust- 
ment of the resistance of the moving-coil circuit, and for a 
voltmeter by the choice of a suitable condenser, followed by 
a final adjustment of the spring. 

The error of an instrument in actual working is frequently 
more due to extraneous influences, such as friction or disturbing 
fields, than to incorrect electrical action on the moving system. 
From such disturbing influences the present instruments* are 
well guarded, owing to the strong controlling springs used and 
to the natural shielding due to the iron employed in their 
construction. Moreover, the deflection cannot be influenced 
by eddy currents, which may be induced in the iron case or 
other metal parts near the moving col. Numerous experiments 
have shown that the present instruments act correctly for 
changes in voltage, current, or frequency, and that the error 
for variations of power factor obeys the law applicable to all 
wattmeters, the error as a fraction of the true reading being 
given by 0 tan $ where 8 is a quantity characteristic of the 
instrument, and which may be conveniently called its phase 
error. 

In Table I. below the wattmeter error for a phase error of 
1 per cent. of a radian (@=0°01) is expressed in three ways for 
loads of different power factors. 


Table I. 
Wattmeter Error for a Phase Error 6 of 1 per Cent. 


Power Per cent. of true Per cent. of 

factor, watts, voluampcres, Millimetres 

COS o. 100 0 tan o. 100 @ sin 9. on scale. 
1:0 0 | 0 0 
0:9 0:48 0-43 0:55 
07 1-02 0-71 0:90 
0:5 1°78 0:87 1:10 


In the second column the error is expressed as a percentage 
of the true watts. The third column shows the error as a 
percentage of the volt-amperes, or of the watts associated with 
the same current and voltage on a non-inductive load. The 
last column expresses the error as a shift of the pointer in 
millimetres on the scale, assuming that a deflection measuring 
5 in., or 127 mm., denotes a power in watts numerically equal to 
the volt-amperes. 

For commercial purposes, the error is sufficiently small if kept 
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within а small fraction of the full deflection, апа is always 
negligible if the corresponding shift of the pointer is within 
the error of reading under working conditions. In normal 
working full deflection is only attained for the circuit voltage 
at full-load current, when the power factor is unity. In the 
present instrument, if the phase error is 1 per cent., the error 
in the deflection is always less than 1 per cent. of the full 
deflection, however low the power factor, and that in nearly 
all cases it is less than 1 mm. measured along the scale. 

The accuracy secured in the new instrument can be precisely 
indicated by the value of the phase error. In one of the 
portable standard instruments this value was only 0°0077 for 
50-~ circuits, so that the corresponding errors are given by 
the numbers in Table I. when multiplied by 0°77. In one of 
the switchboard instruments Ө was found to be 0:012 for 50. ~ 
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circuits, corresponding with the figures in Table I. when 
multiplied by 1:2. The error of the electromagnet is due to 
the phase error represented by the ratio of resistance to im- 
pedance of the field coil (see Journal, vol. 36, p. 459). This 
ratio is about 04 per cent. for 50-~ circuits Two distinct 
ways have been found to precisely compensate the total phase 
error of the instrument for circuits of a fixed frequency. These 
methods have been amply tested and verified, but they have 
not yet been embodied in the commercial instruments. 

The voltmeter is naturally less subject to error than the 
wattmeter, since the voltmeter is essentialy the same as a 
wattmeter used on circuits of fixed power factor equal to 
unity. The deflection for a given voltage for a range of 
frequency of 3 to 1 does not vary as much as 0°5 per cent. 

Phasemeters.—The theory and modes of calibration of phase- 
meters have been already discussed by one of the present 
writers (PAd. Mag., January, 1906), and it has been shown 
that the phasemeters in general are much more accurate instru- 
ments on balanced loads than they are usually credited with 
being; in fact, phasemeters for multiphase circuits, if properly 
calibrated, are all alike in normal action, and differ only in 
liability to disturbances. Various makes differ, not in elec- 
trical, but in mechanical properties. The actual errors arising 
in working are due to causes extraneous from the electrical 
action of the instrument, being due to friction when the 
deflecting forces аге weak, or to the influence of stray fields, 
or to the want of balance of the circuit currents. In the 
instruments here described the moving coil is perfectly shielded 
by the iron, and if this coil is out of proper position the 
rectifying forces brought into action are strong, so that errors 
due to the first two causes do not arise. All phasemeters are 
equally subject to error when used on unbalanced loads. А 
similar error arises in measuring the power of a 3-phase circuit 
by the single wattmeter method. The error which arises from 
such want of balance is determined simply by the ratios of 
the three currents in the mains, and is not dependent on the 
instrument employed. 10 is the same for all wattmeters and for 
all phasemeters, however good or however bad they may 
individually be. It is not serious except for low power factors 
and for badly balanced loads. 

fn an appendix to the Paper, an arrangement is described 
whereby a wattmeter may be used to measure the total output 
of А set of generators in cases where, owing to the sectionising 
of bus-bars and feeder circuits, it is not possible or convenient 
to so place a transformer that its primary is traversed by the 
total current. Опе indicator is required, and the same number 
of quadrature current transformers as there are circuits in 
parallel. 

A further appendix describes a neutral point reactance coil, 
by the employinent of which it is possible to use a single watt- 
meter to measure in succession the power corresponding with 
each phase of a 3-phase circuit. A quadrature transformer is 
needed for each of the three mains, and a light 2-pole 3-way 
switch. However badly balanced the main currents may be, 
the true power of each phase can be measured, and the wattmeter 
may be normally left connected with that phase which best 
represents the total power supplied to the load. 


DISCUSSION. 2 


Mr. Sypnry ЁУЕН®нЕр (Messrs. Evershed & Vignoles) said 
he felt privileged in being the first to congratulate the authors 
on the progress they had made in developing this series of in- 
struments which they had heen at work on for nearly four years. 
One of the greatest drawbacks attending the use of iron for 
measuring instruments was hysteresis. With alternating-current 
instruments, of course, this disappeared, but there were other 
difficulties which remained unsolved. At one time he had be- 
lieved it was possible to discover an iron which had по hyste- 
resis, and in his young days he had read in a text-book that а 
certain mineral named magnetite, which existed in some remote 
part of Italy, had no hysteresis, or rather as it was then called 
noretentivity. Having gone to some trouble and expense to obtain 
a small piece, he had been disavpointed to find that it had 
about as much corrosive force and hysteresis as very bad cast- 
iron. He then set to work unon the basis that the reason for 
hysteresis was molecular friction in the iron, and thought that 
if he could make iron fluid it would have no hysteresis. He 
therefore dissolved some iron in mercury, and made a kind of 
naste. But the result was also disappointing, because it was 
just as liable to hysteresis as апу ordinary piece of soft iron, 
and it also had the disconcerting habit of spontaneous combus- 
tion. If he left this alloy of iren and mercury for a day with- 
out bottling it up, he feund it reduced to mercury, generally in 
a pool on the bench, and a mass of black oxide of iron. Since 
then he had made many instruments, but he had never con- 
quered hysteresis with soft iron. and he felt that the true appli- 
cation of iron lay with alternating-current apparatus, although 
he never really understood how it ought to be applied until he 
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read Dr. Sumpner’s Papers and saw his instruments. Since the 

early davs he had spoken ot, there was the work of Prot. Ewing 

from which it was clear that it would never be got rid ot. it 
was known that hysteresis was due to the proximity of the par- 

ticles to each other, and not to the nature of the iron itseif, 

He had ventured to praise the instruments a great deal, because 
he considered they were worthy of it; in fact, he admired the 
instruments more than the Paper. He confessed that, in read- 
ing the Paper, he found some difficulty in understanding some 
of the explanations. He rather felt that too many subjects 
were dealt with, and that not one of them was dealt with 
exhaustively. One point he noticed they had passed over very 
lightly, but he would like to hear Dr. Sumpner's explanation ot 
how he got over the difficulty, if it existed, viz., the current 
induced in the moving coil circuit by the induction in the shunt 
magnet. That current was in quadrature with the induction, 
and therefore it had no torque on the moving coil, provided it 
was exactly at right angles to the induction, although it had a 
very considerable value. He had made a rough estimate of the 
electromotive force in the moving coil circuit, and found it to 
be something like 1:8 volts. Then he made out that the resist- 
ance of the moving coil circuit might possibly be as much as 
100 ohms. This gave, for the induced current, something of the 
order of 18 milliamperes. As the current moving the instrument 
was only 4 milliamperes, this seemed at first sight rather alarm. 
ing, and soit was until one remembered that it was out of phase 
with the induction and did not do anything towards alterin; 
the deflection. Then, from former Papers by Dr. Sumpner, he 
had found out what the impedance of the moving coil cir uit 
might be, and had come to the conclusion that possibly the 
current in the moving coil circuit was not so entirely out of 
phase with the induction as to have no effect whatever. In 
fact, he came to the conclusion that it might cause quite con- 
siderable error if the same wattmeter was used for measuring 
watts on circuits of very different voltages. Possibly, the 
authors did not intend their instruments to be used for a very 
wide range of pressures, because they were intended primarily. 
he supposed, for switchboard use where the pressure did not 
vary very greatly. But he would like to know how that matter 
had been dealt with, because in designing ordinary wattmeters 
of the dynamometer type the electromotive force induced by 
the mutual induction between the two coils was a great nuisane. 
It was the bugbear in designing a dynamometer wattmeter, and 
it was one of the reasons why instruments in which the moving 
coil was kept in a position where the mutual induction was 
zero really had an advantage over deflection wattmeters, and. in 
his opinion, the Sumpner, and Record wattmeter was the first 
in which this disadvantage had been removed. Dealing with 
one or two points in the Paper, Mr. Evershed first referred to 
the clearance between the moving and the pole pieces, viz., an 
air gap of about 20 mils. on each side. This seemed to him a 
very reasonable clearance; it was the same as was usually found 
in moving coil instruments for direct currents. It was within 
one millimetre of the amount used in the megger between the 
moving coil and the pole pieces, and it also happened, curiousir 
enough, to he the same as he was using between the core of the 
armature of his little generator and the pole pieces. This wa: 
a case in point, because there also he was having а clearane 
between a laminated core made out of punchings and the pole 
pieces, and he found in practice that if the press tools for 
making the punchings were made in his own works. there was 
no difficulty in making the clearance 10 mils. if it were desir- 
able. The only reason he did not was to avoid eddy currents in 
the pole pieces. He therefore thought the authors had brought 
their air gap down to a point below which it was not advisalue 
to go. His next point was in connection with the authors’ ге 
marks as to how the volts scale of their combined instrument 
was obtained from the watts scale by taking the square roots. 
He thought that it was not sufficiently generally realised that 
every alternate-current instrument must have a parabolic law 
if it was going to be an ammeter ог a voltmeter. Мг. Eversked 
then called attention to the authors’ description of present 
methods of testing capacity as both tedious and unreliable, and 
proceeded to demonstrate by means of an instrument on the meczer 
system, which he had brought with him, how quickly and com 
veniently capacity measurements, at any rate by this method. 
could be carried out, although the accuracy might not be of the 
laboratory order. Referring to phasemeters, Mr. Evershei 
said that, to his mind. the action of these was not described ш 
the Paper in sufficiently simple language to enable people to rë 
hold of the real principle involved. He then drew а sinn 
diagram on the blackboard, representing a phasemeter by the 
sections of two fixed coils at right angles to one another and 
a moving coil perfectly free to move, the fixed coils being œn- 
nected to suitable current and potential transformers. He 
showed how it might be regarded that the moving coil was 1t 
fluenced by the working component. of the current of one of th? 
fixed coils, and by the idle component of the current in the 
other, and thus took up a position corresponding to the powe 
factor of the circuit. His last point he regarded as а rather 
serious one. The authors had devised an instrument which wa 
independent of frequency, indenendent of temperature. and ' 
dependent of power factor. But no instrument in the wor! 
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was independent of the English buyer, and the English buyer 
at the present time was exercising a very harmtul intluence on 
the design of instruments. He seemed to imagine that an in- 
strument was a thing in which there were a few pieces of brass 
put in by the instrunient-maker, and perhaps some more brass 
added by the sales manager. But if the buyer wanted a first- 
rate instrument, such as those described in the Paper, he must 
learn to pay for it like an honest man. 

Prof. Ernest WiLsoN (King’s College) said he had one of 
these wattmeters, but before dealing with the practical points in 
connection with the instrument, he would like to compare 1ts 
action with other methods of power measurement fron a 
theoretical point of view. For this purpose he showed two dia- 
grams, and directed attention first to one which was a repro- 
duction of the diagram of connections of Dr. Sumpner’s watt- 
meter from the paper, and proceeded to explain how the turn- 
ing movement of the instrument, depending, as it did, upon 
the average value of the product of the current in the moving 
coil into the field, in which that coil found itself, would depend 
upon the integral of the impressed voltage, and also upon the 
differential of the current which was flowing in the work cir- 
cuit. He also showed a few curves to illustrate these quantities, 
assuming that the voltage impressed, and the amperes towing 
in the work circuit were true sine functions of the time. Prof. 
Wilson also exhibited another diagram, which showed a method 
of connecting up an electrostatic instrument for the measurement 
of power, which is often employed, and pointed out by a simi- 
lar treatment to that used in the case of Dr. Sumpner's instru- 
ment, that this instrument had impressed upon its moving 
system and its fixed system two integrals, one of which was a 
quantity which might be called the rate of change of the am- 
peres in the work circuit, and the other that of the impressed 
voltage. The point he wanted to bring out was that this in- 
strument was not independent of frequency, and he showed 
mathematically that so long as the current and potential fol- 
lowed true sine functions, and so long as the frequency was 
absolutely constant, the electrostatic instrument, as he had 
shown it connected up, would act as a true wattmeter, and 
experiments showed this to be so. It could, however, be shown 
that the indications were not strictly accurate- when the wave 
forms were anything but pure sine curves. He thought it worth 
while bringing forward this point, because it contrasted two 
important points of the problem, viz., the product of integrals 
and the differential and the product of two differentials. |n 
the electrostatic case there was not a perfect instrument, whilst 
in the case of Dr. Sumpner there was a perfect instrument. He 
need hardly say that the electrostatic instrument. could be turned 
into a perfect instrument, if one of the differentials could be 
turned into an integral. It was easy to turn the differential 
of the current into an integral by placing a condenser across the 
secondary of the transformer, and replace the quadrature trans- 
former by an ordinary transformer. There would then be a 
potential difference impressed on the quadrants of the instru- 


ment proportional not to E: but to | and then the equation of 


motion would satisfy the conditions laid down by Dr. Sumpner, 
and so obtain a perfect instrument. Dr. Sumpner was to be 
congratulated because he had been able to apply his know- 
ledge of mathematics to а oroblem before making an instrument 
at all, and the application of his mathematics had convinced 
him that his instrument would be accurate when he made it. 
Owing to the shortness of time, Prof. Wilson was prevented 
from discussing the practical points which he referred to at the 
commencement of his speech. | 
Mr. K. Ерссомве (Messrs. Everett, Edgcumbe & Co.) wished 
more Papers of this class were read before the Institution. 
The feeling seemed to be held that it was unsportsmanlike to 
describe one's own inventions at the Institution, but he coula 
not see it. He rather differed from Mr. Evershed in that ne 
admired the Paper almost more than the instruments, but 
possibly that was because he did not make them. He thought 
that in some respects the authors had been led away by their 


enthusiasm for the virtues of the instrument to overlook the | 


virtues of the dvnamometer pattern. Mention was made several 
times of the fact that these instruments were free from dis- 
turbance by stray magnetic fields. This, however, applied 
equally to the. astatic form dynamometer. Then, again, the 
quadrature transformer, which formed an integral part of these 
instruments was, he should sav, anything but free from disturb- 
ance from stray fields. It was true that the instrument was 
shown surrounded by an iron core, presumably to shield it 
from stray fields, but it seemed to him that the shield might 
just as well be placed round the current coil of the dynamo- 
meter. In that case the instrument would be just as free from 
stray fields as the authors’ particular instrument. The authors 
very rightly pointed out the disadvantages attending the use of 
iron cores in the current coils of wattmeters, but he noticed 
they used an iron core in their quadrature transformer. This 
would appear to be only transferring the errors from the in- 
strument to the transformer. He was very glad to see the 
authors inveigh against the indiscriminate connection of any 
number of instruments on one transformer. This was a thing 
which all instrument makers would agree in discouraging. At 


the sume time he did not know that he could go as far as 
the authors, and say that nothing ought to be connected to the 
transformer but the wattmeter. If the transformer was 800 
to 1,200 ampere turus, there was no objection to connecting an 
ammeter or even an induction relay on to it. He would object 
to a solenoid relay. in which the back E. M.F. was very high and 
variable, to a' large extent depending on the position of the 
core. He did not know that he could quite agree with the 
authors’ way of rating instruments. Ав lar as he could see, 
in the care of an instrument built for 10 amperes and 100 volts, 
they would graduate the scale to 1,000 watts, i.e., the product 
of the maximum current and the maximum voltage. He did 
not think this advisable in view of the power factors met with 
in practice. He generally reckoned that the actual reading was 
only one half, but he noticed the authors gave the accuracy 
as a percentage of the volts and amperes, whereas he thought 
the accuracy ought to be given as a percentage of the maximum 
scale reading in watts. The whole question of rating wattmeters 
was an important one, and he hoped the Standards Committee 
would deal with it. He hardly thought the accuracy aimed at 
with the authors’ portable standard wattmeter was quite sutli- 
ciently high for ordinary laboratory standardising work. They 
spoke of an error in the instrument itself of half a degree as 
being very good, but to this he presumed had to be added the 
error of the transformer. Again, he thought it a disadvantage 
with standard wattmeters not to be able to test them with direct 
current. It always seemed to him very essential, in Che case of 
a complicated instrument like a wattmeter—not complicated in 
itself, but having to perform complicated functions—that it 
should be capable of being easily checked on direct current. 
He thought the Paper had brought forward some excellent 
ideas, which were applicable to other instruments than those 

described. М 
Prot. Сїзвєнт КАРР (Birmingham University) wished to add 
his expression of admiration, not only for the Paper, but also 
for the instruments. He had tested an early pattern of the in- 
strument, and found it very accurate, considering it was almost 
the first instrument made by Dr. Sumpner. It had a few faults, 
but he would rather call them faults of imperfection than faults 
of system, because Dr. Sumpner was not an absolutely perfect 
workman, although he was a perfect mathematician. He had 
found that the instrument was independent of frequenc , alter 
having tried it on several frequencies. The principle that Dr. 
"umpner had introduced of using iron in such instruments as 
voltmeters and wattmeters was a step in the right direction. 
There were very gcod wattineters which had no iron, but they 
took a large amount of power. Only the other day, in testing 
iron for hysteresis losses, he had found that the wattmeter 
might register five or six times the amount which could really 
It was not a serious matter in several 


be debited to the iron. 
thousands of watts, but in testing iron samples it was serious. 
He also thought it а very good thing to adapt these wattmeters 
to read capacity. Theoretically, it was possible to take the 
capacity and measure the charging current, but it was not pos- 
sible to do much of this on a short piece of cable. It was then 
a risky thing to риф on thousands of volts, and even if this 
were done it was hardly possible to measure the current. The 
anthors had shewn how it was possible to measure capacity to 
within something like |, microfarad. The method of measur- 
ing the charging current was also not very accurate as soon as 
they departed from the sine wave. But the authors were even 
independent of that error, because they had a standard con- 
denser, and, provided that the E.M.F. wave did not alter its 
shape, then there was no error at all due to the departure froin 
the sine wave. Finally, he would like to correct an impression 
that seemed to be about that no wattmeter was accurate for 
unbalanced loads. Perhaps what was meant was no wattmeter 
which measured the volts in one current, and asked for this to 
be multiohied by three. "Lhis was true, but there were watt- 
meters which were accurate upon unbalanced loads. He was 
reminded of the method by Behn-Eschenberg, in which two 
wattmeters were used to measure the unbalanced three-phase 
load. In this method, however, the wattmeters must not be too 
close together, or errors would be introduced. Recently, how- 
ever, Messrs. Siemens & Halske had brought out a wattmeter, 
in which this error was avoided. It was too complicated to 
describe there, however, but he mentioned it in order that the 
impression might not get about that wattmeters could not be 
made from an unbalanced load. 

Dr. C. V. DnvspaALE (Northampton Institute) congratulated 
the authors upon the beauty of the principle contained in their 
instruments, and the remarkable number of applications to 
which they were capable of being put. He would confine his 
remarks to the wattmeters which he regarded as by far the 
most interesting of the authors’ instruments. Besides being 
beautiful in principle, it had the great advantage of being 
robust. He wonld ask them, however, to consider what the in- 
strument really was. There were two kinds of electromagnetic 
wattmeters, those on the dvnamometer principle and those on 
the induction principle. and he thought the instrument of Dr. 
Sumpner was really an induction wattmeter in a new form. 
In tracing out a diagram of an ordinary induction wattmeter 
upon the blackboard, Dr. Drysdale compared the shunt wind- 
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ing with the shunt magnet in the authors’ instrument. Simi- 
larly, the disc, or cylinder, when eddy currents were intro- 
duced, was, in reality the quadrature transtormer of the 
authors. He thought they were undoubtedly induction type in- 
struments, in which the induction took place outside instead of 
inside. When this was realised, it smoothed away all ditficul- 
ties and theories, and they really found that this new instru- 
ment was an old friend. This being so, it was interesting to 
consider what were the advantages and disadvantages as com- 
pared with the ordinary induction instrument. The first. im- 
portant advantage, that of the inclusion of a large manganin 
resistance in senes with the moving coil, the temperature diffi- 
culty could be eliminated; another advantage was that by 
having the transtormer in the position indicated with a large 
number of fine turns.on the secondary, and also by having a 
moving coil, it was possible to switch over from one circuit to 
another in a manner not permitted by any other type of watt- 
meter. А third advantage was that, by having the circuits in- 
dependent, it was possible to introduce the pretty principles of 
condenser measurement referred to. Considering the disadvan- 
tages, he thought that, after all, the instrument must be re- 
garded as an induction pattern wattmeter, spoilt by additional 
complexity. The original induction wattmeter was one of the 
simplest cf all instruments, because it happened to have almost 
evervthing needed on an instrument. One dise served for three 
things: it served as the coil; it served for the imtercennection 
of the two magnets, and, by putting a damping magnet on the 
back, it was possible to cbtain all that was necessary in such 
an instrument, If it were not for the temperature variation, 
he thought they would have to say that the induction instru- 
ment in its old form was better. It was certainly cheaper and 
extremely effective and simple. He had himself endeavoured to 
morove the dynamometer wattmeter as a defectional instru- 
ment, and the only wav of doing this was to put in iron. In 
his opinion the best place for the iron was in the series circuit, 
to keep it out of the shunt, and thus preserve the dynamometer 
principle. The authcrs were really measuring these things as 
d A 
dt 
simply multiply the amveres by the volts. Clearly, it was pre- 
ferable to stick to the original instrument if it were possible. 
The independence of frequency cóuld only go over a certain 
range-—a very considerable one, he agreed- but not extending 
to no frequency at all, j.e., direct current. [t was an advan- 
tage to be able to check on direct current, and all that was 
wanted was to take great care that the ratio of the amount 
of iron in the circuit was not too great for the air in the gap. 
He had made an instrument on this principle, of the iron-clad 
type, with a very simple moving coil. which was fairly accu- 
rate and very cheap to construct. Further, they had only to 
put two systems at right angles on the same shaft to get the 
Behn-Eschenberg arrangement for a three-phase wattmeter. 
Mr. J. T. InwiN referred to the method of cempensating for 
the errors in the wattmeter mentioned by Dr. Sumpner. He 
had brought the method to th» notice óf the author of the 
Paper a short time ago. but Dr. Sumpner had found. on 
looking up his notes, that it had also occurred to him. It is 
required to measure the power given to the circuit AB. P, 
and L, are the resistance and the effective inductance of the 
magnet coil: L, and /?, are the inductance and the resistance 
of the moving coil circuit. M is the mutual inductance of the 
two coils of the quadrature transformer, and FP, is a small 
resistance inserted in the main circuit. The vector diagram 
shows the phases of the various quantities. V із the voltage 
across AZ. (€, is the current in the main circuit lagging 
behind V by the ngle $. F is the flux in the shunt magnet, 


R 
which lags behind the voltage V by an angle equal to i EA. 
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the product of 


| Edt, whereas all that was wanted was to 


and is inversely proportional to the frequency. The current 
(', in the moving coil is at least i radians behind the current 
(',, and is directly proportional to the frequency. The angle 
Fi if the 
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between the flux and the secoadary current is $t 


inductance of the secondary circuit is negligible. To make 
the angle between them equal to $ the current (^, has to be 
К 

advanced by ап angle, p 
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is to open the secondary circuit at AZ and join the circuit up 
through the resistance X, in the main circuit. There are now 
two E.M.F.'s in the secondary circuit. MPC, and C, R., and 
the resultant E.M.F., if the resistance //, is joined up in the 
; ) à т R. : А : 
right direction 15 кз ns radians behind the current in the 
| dH 
MP L,P 
compensated for the resistance of the magnet winding, and 
would read correctly on апу power factor or frequency. 
Further corrections could be introduced to compensate for the 
small self-induction of the moving coil circuit, and for the 
поп (if any) in the quadrature transformer. Thus the total 
апше of lag of the current. in. the secondary. circuit behind 


To do this all that is necessary 


primary. When the wattmeter would be correctly 


the flux in the magnet when there is no compensation is equal to 

BR, OQ LP 
LP . Е 

where jr 8 the angle of lag of €, behind the E.M.F., and Ө 
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is the angle by which the flux in the transformer lags behind 
the main current. To compensate for these last two phase 
errors, it is necessary to increase the value ot //, so that 
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When this is true the wattmeter will read correctly at any 
power factor for this one particular frequency. The resistance 
of the magnet will be correctly compensated tor any frequency, 
but the phase errors, owing to the self-induction of the 
secondary and to the iron in the transtormer will only be 
partially compensated for when the frequency is greater. than 
this particular. freqieney.. Of course, there will be over- 
compensation for a frequency less than the particular frequency 
choren for exact. compensation. For any practical frequency 
the phase error will be only a emall fraction of the error when 
uncompensated, which Dr. Sumpner has shown can be made 
very small. 

Mr. J. W. Recorp, in the course of a few remarks, dealt 
briefly with the points raised by Mr. Evershed, viz., hysteresis 
and capacity. He was very interested to hear that Mi. Ever- 
shed had tried. fluid iron, although he had not met with much 
success. The same idea had occurred to him а short. while 
ago, and he had thonght ot trying an electromagnetic instru- 
ment with some iron filings in a small tube or pouch. He had 
not carried out the experiment, but from Mr. Evershed’s 
remarks he gathered that it would practically be no цоо. 
With regard to measuring capacity, there was considerable 
trouble with commercial condensers for about twelve months ; 
he had had an ohmmeter connected up for measuring capacity. 
and one or his assistants had named it the capaciometer. Bunt 
there were obvious objections. With a condenser of the roll 
type, there was a series of creases at regular intervals, i.e.. 
wherever the paper was bent. He was speaking of continuous 
plate condensers with one plate over another, and in addition 
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to the creases already referred to, there were probably some 
others due to winding. If the capacity was measured on a 
ballistic galvanometer, it would be found that if this crease 
was nearly broken through, the current would begin to corne 
in at one end and spread out at the crease and round, and 
so on at all the creases, although it charged the whole plate, 
and the usual deflection was obtained upon the ballistic gal- 
vanometer. If -uch a condenser were put upon alternating 
current, and measured by means of one of their instruments. 
it would be seen that although the condenser measured correctly 
on a ballistic galvanometer, it was really a bad condenser. He 
had confirmed this many times by comparing tests on several 
condensers. He had found nearly the best of condensers. 
as tested by ballistic galvanometers, to break down completely 
on the alternate current test, and on unwinding the condensers 
he had invariably found it was due to the breakage of the 
metal conductor in building up. or else due to creases in the 
winding of the plates. Regarding the errors in these instru- 
ments, broadly speaking, he thought they could be summed 
up into saying that it was better to have errors that were 
known than errors that were not known. In this wattmeter 
the error could be calculated and. checked, and whenever that 
had been done, the calculated error came very close to the 
measured error, and it could be depended upon. Although it 
was not possible to check the instrument on direct current, it 
could be calibrated on direct current, and instruments so made 
had always proved pertectly accurate, both on alternate current 
and direct. current. 

Dr. SUMPNER intimated that he would send in a full reply 
to the Journal, but said that, referring to Mr. Evershed s 
remarks, his assumptions with regard to the E.M.F. induced 
in the moving coil circuit were approximately correct. He had 
gone into that question very fully in a Paper which had not 
vet appeared in print, but which had been accepted. by the 
Royal Society, and Mr. Evershed would find every point he 
had raised dealt with there. 

A vote of thanks was accorded the authors at the conclusion 
of the discussion. 


Marcu 26, 1908. 


ELECTRICAL ENGINEERING 


487 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


HABER has recently, Chemisches Zentralblatt, 1908, Vol. 
E. I., p. 1022, carried out experiments in order to ascertain 
whether, when porcelain becomes conducting upon being heated, 
it obeys Faraday's law. It is well known that when cold a 
piece of magnesium oxide or calcium oxide will not conduct the 
electrie current, but when heated the current is able to pass, 
this principle being employed in the Nernst lamps. А piece of 
glass, also, which is considered to be one of the best of in- 
sulators, can also be made to conduct the current by heating 1. 
For example, if two platinum wires are sealed into a glass rod, 
so that within the rod the distance between the two pieces of 
wire is about 1 cm., and the two free ends are connected 
through a lamp resistance with the 100-volt circuit, a milli- 
ammeter being in series, no current, of course, will pass. But if 
the glass rod is heated to redness, a detlection is shown upon 
the ammeter scale. The question in such cases is, with what 
kind of conduction are we dealing? Now glass consists of fused 
silica, sodium silicate, and calcium silicate. In such a case we 
may suppose the conduction to be somewhat similar to tue 
conduction of aluminium oxide in fused cryolite. The silicon 
dioxide being ionised, just as the aluminium oxide 1s 10nised. 
Now porcelain also becomes a conductor when heated. The porce- 
Jain will contain AL,O,, Fe,O,, CaO, KCl, NaCl, апа Mg.P,0,, 
but is. of course, mainly composed of aluminium silicate. Haber 
has actually determined the amounts of these oxides ,which 
are transported when the porcelain becomes heated, and is in 
an electric circuit. 

His method of procedure was as follows. Не took an un- 
glazed porcelain crucible (Rose crucible), such as is used for 
determining sulphides, &c., in a stream of hydrogen. The 
crucible was filled with tin, and was also bedded in tin, which 
was contained in a steel crucible. Тһе tin inside the crucible 
was made the cathode, that outside being the anode, ара carc 
was taken to keep the cathode out of contact with the air. 
The whole was then heated to 800-1,0C0?C., and connected up 
in a circuit of 55 volts. A current of 15 to 20 millimetres 
passing (45 milliamperes per square centimetre). The elec- 
trolysis was continued from 8 to 10 hours, at the end of which 
time contact was broken, and the whole allowed to cool. the 
cathode tin was then dissolved and analvsed, and the transport 
coloumbs for ALO,, Fe,O,. Са, Myg,P.O,, KCl, and NaCl 
calculated, the numbers being compared to those given by a 
silver coulometer. It was found that the numbers agreed. very 
closely with the numbers required by theory, i.e., the agree- 
ment with Faraday 's law was good. At the temperature 800- 
902?, aluminium silicate appears to have very little to do with 
the transport of current, but CaO and MgO entered largely into 
the transport. The anode tin was also found to have penetrated 
considerably into the porcelain, which is another proof of elec- 
trolvtic conduction, From 505° upwards porcelain shows elec- 
trolvtic conduction, and from 3500-9009 the aluminium silicate 
which makes up the bulk of the porcelain is not a conductor. 
but acts simply as a solvent (in the solid state) for the alkaline 
oxides. The action is theretore somewhat similar to the solu- 
tion of alumina im cryolite, although in this latter case we are 
dealing with a completely fused electrolyte. 

When lead peroxide is electrolytically deposited upon carbon 
or graphite electrodes, the ditticulty is to get an adhering de- 
posit. A carbon electrode upon which lead peroxide has been 
deposited is very useful as an anode in the electrolysis of alkali 
chloride solutions, and for the production of hypochlorites or 
chlorates; it is, however, of course, essential that the peroxide 
coating should be adherent, otherwise it falls off into the bath 
and contaminates the product. According to the German 
Patent, 195117 (1908), of the Konsortium fur Elektrochemische 
Industrie, a perfectly adherent deposit can be obtained by, be- 
fore hanging the carbon in the lead peroxide-producing bath, 
impregnating it with some substance which will fill in the 
pores, The impregnating substances suggested are paratlin or 
fats, solid fatty acids, ceresin, &c. The bath for the peroxide 
deposit consists of nitric acid and lead nitrate. The peroxide 
deposit is then obtained of such firmness and densitv that the 
electrode may be broken across without the peroxide flaking off, 
the break of the carbon and peroxide being coincident. 

On March Sth we referred to the electrolytic production of 
hydrogen and oxygen by the process of the Elektricitats-Aktien- 
gesellschaft vormals Schuckert and Co. The particular. form 
of cell which they employ is described in the British Patent 


35,000 (1907). The apparatus, as is shown in the illustration, 
consists of screens which аге used between the electrodes in 
order to keep the evolved gases separate, and the object of 
the invention is to provide means for obtaining pure gases or 
mixtures of any required proportion. The invention is based 
on the observation that gas, as evolved at the electrode sur- 
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faces, forms eddies whose diameter is proportional to the sur- 
faces from which they are produced, and to the volume yielded 
per unit of time. The electrodes @ and 6 are metallically con- 
nected to the bells c and d respectively, and from these bells 
the gases аге led away by the pipes y and л. ‘The screen т, if 
of metal, is insulated from the bells, and projects so far below 
the bells that the current lines do not touch them. Naturally, 
if the screen is of metal it is necessary to keep the voltage 
below the pressure which would cause the screen to become 
dipolar. By carefully proportioning the electrode surfaces pro- 
jecting below the screen, practically pure gases can be obtained. 
For example, hydrogen and oxygen can be obtained having a 
purity of 98 to 99 per cent. It is possible to so adjust the elec- 
trodes with their integral screens that the gases may be gene- 
rated in any desired form of mixture. 

K. A. Kuehne, American Patent 878,210 (1908), describes a 
modification of the Goldschmidt Thermit Process. He recom- 
mends for the production of pure metals or metalloids in the 
fused state, which cannot be readily obtained by means of reduc- 
tion with alumininm alone, the use of chlorates, perchlorates, 
or other substances which readily evolve oxygen. It will be 
remembered that in the original Goldschmidt process, barium 
peroxide was employed as the ignition powder. Kuehne pro- 
poses to employ larger quantities of the peroxide, in other 
words, to use а mixture of aluminium and barium peroxide as 
the reducing agent. Other peroxides, such as lead peroxide, 
sodium peroxide, or persulphates, may also be emploved. In 
order to produce a readilv fusible slag, so that the reduced 
metals may easily collect at the bottom of the crucible, a flux 
of fluospar and lime may be added. 

Aluminium, it is well known, is only very slightly attacked 
bv nitric and sulphuric acids, but most other metals interact 
vigorously with these metals. According to Mlektrochemische 
Zeitschrift. of March, the German military authorities at Sieg- 
burg have been testing aluminium vessels for the last two years, 
to ascertain if they are really able to withstand the action of 
acids. It has been found that the metal is practically unacted 
upon bv nitric and sulphuric acids, either dilute or strong. 
Also that a mixture of strong nitric апа sulphuric acid, such 
as is employed for the manufacture of explosives, has very 
little action upon it. Aluminium vessels which have been used 
over two vears with these acids were found still to be in good 
condition, and quite capable of extended use. It follows, there- 
fore, thet aluminium vessels can very well be used for working 
with either mtric or sulphuric acids. 


ELECTRICAL’ SCIENCE 


British and American 
Electric Discharges Through Gases.—At the Royal Institu- 


tion on Saturday last Prof. J. J. Thomson delivered the third’ 


of the course of lectures on this subject. The lecturer com- 
menced by referring to the conductivity of a layer of ionised 
air (see report of last lecture, ELECTRICAL ENGINEERING, March 
19th, page 444), and showed an experiment illustrating how 


the conductivity increased with increased thickness of layer. 
Prof. Thomson then described some experiments which had been 
made to determine the nature and character of the charged 
particles in an ionised gas. The speed of the particles under 
the action of a known force had .been determined. and this 
allowed of their mass being calculated. The velocity of a posi- 
tive particle in hvdrogen at a pressure of one atmosphere, and 
under the influence of an E.M.F. of 1 volt per cem., was 
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67 ст. per sec.; of a negative particle 7-95 cm. per sec. For 
complicated gases the velocities were more nearly equal, but the 
velocity of the negative particle was generally greater than that 
of the positive particle. This was a lower velocity than that 
of a single molecule, so it was presumed that each particle was 
an aggregate of three or four molecules round a charged body, 
and there was one such particle to about a million ordinary 
molecules. As the conducting portion ot the gas was heavier 
than the rest of the gas, it should be possible to separate out 
this portion, as it would liquety sooner than the rest of the 
gas. Ladenburg had frozen cut an explosive product from 
ronised oxygen, which was probably ап allotropic modification, 
perhaps 5 or 7 atoms to the mclecule. Prof. ‘Thomson had him- 
self tried to obtain а similar. product. from nitrogen, but. on 
account of the many impurities in the gas used these experi- 
ments had not been very successful. The lecturer. showed by 
experiment that ionised air parsed through a tube immersed in 
liquid. air lost its cenductivity. The velocities of the charged 
particles in a flame were very high- the negative particles. 
according to E. бо, attained to а velocity of 13,000 cm. per 
sec., or practically the calculated. velccity of the negative cor- 
puscles cf the cathode ravs. The positive particles їп а flame 
had a velocity of only 80 cm. per sec. To illustrare this the 
lecturer shewed an experiment in. which the current was con- 
ducted across a flame between two metal plates. As practically 
all the current. was carried by the negative particles, which 
were driven away from the cathode, practically all the E. M.F. 
was required at the surface of the cathode. At low pressures 
the negative particles appear to simplify, and after a certain 
pressure is reached the velocity of the negative particles in- 
creases rapidly. 

The Scattering by Matter of the B-rays from Urantum,.—The 
law of the absorption of 8.ravs by matter has been practically 
settled by the work of numerous experimenters. It is ех. 
pressed by the formula 

I=I[,e7A4, 


where Z and 7, are the intensities of the rays before and after 
passing through a layer of matter of thickness d and A is 
the сое№сіепі of absorption. If p is the density of the 
absorbing matter, then it is known that A/p for the chemical 
elements is a periodic function of the atomic weight, the periods 
corresponding to the well-known periodic law of the ele- 
menis. These facts conceruing absorption of В-гауѕ are now 
supplemented by J. A. Crowther’s work on the scattering of 
В-гауѕ The research is chronicled in the March number of 
the Proceedings of the Royal Society. The observers of absorp- 
tion have usually obtained the 8-rays by covering a layer of 
radioactive matter by aluminium foil sutliciently thick to cut 
off the a-ravs from the radioactive matter. The absorbing 
matter studied was then placed in the beam of В-гауѕ coming 
from the aluminium plate, and the reduced intensity, as well as 
the original intensity, measured by the ionisation method. Of 
course, the В-гаув falling on the absorbing plate arrive at al 
angles and pass through at all angles, because of scattering. 
The case is analogous to that where the intensity of the light 
transmitted through a ground-glass plate is being considered. 
The scattered light might be estimated in this example by 
placing a large nufhber of small blackened tubes close together 
with their ends on the glass and with their lengths perpendicular 
to the glass. In this way the light leaving the plate normally. 
that is. the light not scattered, might be measured, and hence the 
scattered light computed. The present observer has followed 
this process exactly in his experiments on the scattering of 
B-ravs. А large number of equal brass tubes, about 5 mm. 
diameter, are bound together, and such a bundle placed on each 
side of the absorbing plate. With this arrangement the greatest 
possible angle of incidence and emergence was about 99. It was 
found that the intensity of the emergent B-rays was only 5 per 
cent. of the intensity obtained without the tubes in position. 
This enhanced the difficulties of measurement incidental to the 
ionisation method, so extremely thin layers of absorbing 
material had to be used. With gold there was complete scat- 
tering with a thickness of 2 thonsandths of a millimetre, and 
with aluminium at 150 thousandths. The law followed by the 
intensities of the В-гауѕ before and after transmission is given 
by 
I-I,;e^«4. 


where d is the thickness traversed and «e is the coefficient of 
scattering. "The ratio of the coethcient of scattering to the co- 
efħcient of absorption for the same material is practically iden- 
tical for all the substances experimented upon, its value being 
approximately 13. From this it is clear that the value of о/р, 
where p is the density, is a periodic function of the atomic 
weight of the elements. 


Continental 


А New Magnetic Detector.—An instrument based upon Sella’s 
magneto-elastic principle is described by A. G. Rossi in the 
January number of the Nuoro Cimento, |t consists of an 
iron or nickel wire in a magnetic field traversed by an alter- 
nating current and subjected to simultaneous tension and mag- 


netic torsion. Incident. wave-trains reduce the amplitude of 
the torsion and shorten the track of the spot of light cast 
by a small mirror attached to the wire. This circumstance 
paves the way for direct photographic registration. The wire 
has a diameter of 071 mm. and a length of 20 em. Two bar- 
magnets, each 10 em. long, are mounted parallel to the wire, 
both their N.-poles being near its middle апа their. S.-poles 
near its ends. The magnets are weak, and the alternating сан. 
rent very feeble. The torsional vibrations of the wire ате 
attuned to the incident wave frequency. The wire from the 
antenna is brought to the centre of the stretched wire without 
touching it, and winds round it in two opposite coils. Ihe 
main advantage of the new detector lies in the small mass — 
about 15 nulligrammes- which prevents any transformation of 
the energy into undesirable forms, such as takes place in Mar- 
conis magnetic. detector. 

Reception of Wares in Wireless. Telegraph y.—An elaborate 
investigation into the conditions under which electric waves 
are absorbed is contributed to No. 3 of the Annalen der Physik 
by R. Rudenberg. His results emphasise the hopelessness of 
transmitting energy by wireless means in a quantitative manner. 
The dissipation is enormous even in the best systems. The 
amount of energy absorbed from a given wave is proportional 
to the square of its wave-length, so that there is a rapid 
increase of etliciencey on lengthening the waves. Оп the other 
hand, the somewhat surprising conclusion 18 arrived at that the 
effective length of the antenna is without any influence upon 
the proportion of energy absorbed. This, however, does not 
appear to apply rigidly to à single vertical antenna. It does 
apply to the "umbrella" form of receiving antenna, whese 
effective length 1s about half the height. since downward cur- 
rents along the ribs reduce the radiation from the vertical 
wire. The author gives some interesting diagrams illustrating 
the distortion of the wave-train by a receiving antenna. This 
distortion extends over about 24 wave-lengths. The area from 
which energy is absorbed has a radius equal to about. one-fitth 
of the wave-length. 

Гес тубе Detectora.—Several methods of increasing the 
sensitiveness of electrolytic detectors are studied by E. Branly 
in the Comptes Rendus for March 9th. These include heating. 
mechanical agitation, and bubbling of gases. With a positive 
electrode 0'01 mm. in diameter, the sensitiveness increases on 
heating as far as 80°, with a maximum at 60°. This effect is 
lost after several successive heatings, but is gradually re- 
covered. Another expedient consists in mounting the cell on 
a carrler which slides to and fro about an inch, say, twice 
per second. The effect is well marked, but the noise of the 
motion necessitates a separate room in order not to interfere 
with the telephone observations. The best effect is obtained 
bv bubbling gases through the electrolyte. Almost апу gas 
will do. A good method is to produce the decomposition of 
water within the electrolyte itself bv means of two separate 
electrodes and an auxiliary current. The effect so obtained per- 
sists for some time. ‘lhe author has also obtained an increase 
of sensitiveness by arranging two electrolytic detectors in series 
and doubling the E. M.F. aoplied to them. 

Nensifivenesa. of Selentum.—In the Physikalische Zeitschrift 
for March 1st. С. Ries discusses the means of enhancing the 
photoelectric sensitiveness of selenium. "This sensitiveness is 
shown either in the solid conductor, which increases in conduc- 
tivity on illumination, or in a galvame cell, where illumination 
of the selenium electrode produces ап E.M.F. As regards the 
former, the author finds that the best results are obtained bx 
mounting the selenium layer first in the amorphous state. and 
subsequently getting it into the crystalline form by heating it 
slowly to 195°, keeping it at that temperature for half an heur. 
and then cooling it rapidly. The maximum resistance, with or 
without illumination, depends upon the temperature. In one 
cell the author found it to be 23°C. six vears ago, and it is the 
same now. As regards the electrolytic selenium cells, their 
behaviour may be summarised by saying that the “ photo- 
electric current” always passes in the direction of the beam 
of light which travels between the electrodes. "Thus. if the 
selenium electrode is positive, illumination tends to charge it 
negatively, and reduces the current. Positive polarisation has 
a well-marked effect in increasing the sensitiveness, so long as 
it remains within 1 or 2 volts. Negative polarisation has а 
maximum effect at 05 volt, and then rapidly decreases and 
becomes negative. 


New Telephone Charges. —At the annual meeting of the Asso- 
ciation of Chambers of Commerce last week, a resolution was 
moved by Lord Brassey, and seconded by Mr. Bonar Law. M.P.. 
expressing the hope that the Postmaster-General would modify 
the present system of charging for telephone service as applied 
to the needs and requirements of the commercia] community in 
the provinces. The resolution was adopted unanimously, with- 
out debate. Representatives of the London, Shetheld, Dundee. 
Bradford, Southampton, Leeds, Hull, Nottingham, Birstall. Bair- 
mingzham, Kendal, Newcastle, and Liverpool Chambers of Coni- 
merce were appointed a special permanent committee to conter 
with the Postmaster-General and the National Telephone Co., 
whenever necessary. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record %s compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Co ade : a time, the coils in parallel with the directly short-circuited 
Specifications Published March I9th, 1908 coil have other coils in series with them, in which opposing - 

A full list of these was published in our last issue. The following E.M.F.'s are induced. Resistance conductors between winding 

are abstracts of the more important specifications. and commutator segments are rendered unnecessary. Two 


claims, four figures. 
1907 Patents 
4,333, J. H. Wers. А method of wireless signalling by con- 


Specifications Published To-day 


tinuously generated electric oscillations. The oscillation genera- The following Patent Specifications will be published to-day, and 
tor is continuously operated, and the amount of energy trans- will be onsale at the Patent Office Sales Branch, 25 Southampton 
lated to the radiating circuit is varied by different means. Buildings, London, E.C., at the price of 8d. each, post free. The 
For instance, the inductive coupling between the oscillating and number and year of the patent should be quoted on the order. 
radiating circuits may be varied by causing the transmitting Names in brackets indicate communicators of inventions from 
key to alter the relative positions of the coupling inductive abroad 
coils in these circuits; or an additional translation circuit may Summaries of the more important of these patents will appear in ош 
be arranged, which will translate the oscillations from the exi issue: 
oscillating to the radiating circuit, when it is brought into 
harmony with the oscillating circuit. In. this case the trans- | | 1906 Patents . 
mitting key may vary the d 2: "ы m the 19.3784. BouNEVIALLE. Electrical signalling apparatus. 
translation circuit. во as to alternately harmonise and de- 29.647, Merk. Automatic telephone exchange systems. 
harmonise the circuit. Seven claims, three figures. 

9.0064, В. G. Lamme. Methods of obtaining regenerative and 1907 Patents 
braking action with a single-phase commutator traction motor 2383. MITCHEI Electr E 
of the series type. The field winding ts so highly inductive that 2'587 Н es рн eae лш и 
the field flux produced lags nearly 90° behind the impressed * 2 588. LORS вА КИРЕРИ ТУА 
e dE кы! poA p "nd e p 4,109, FESSENDEN Signalling ie елши waves. 
Is considerably out of phase wit e line К.М.Р.. in order ОДЕ ыл IC ы PUNCH A : 
that this generated E. M.F. may be in phase with the line 4,710, ia E Transmission of energy by electromagnetic 
E.M.F., the field winding must be separately excited by рес Е . : 
means of a phase changing device as an induction motor or EE c E ох ee А 
motor-generator. When it is required that the motor should Е ерони ee eC en eo 


5,187, CARBONNELLE. Transmission of illustrations. 

5,500, GaRkoOD. $oint arrangements of the side slot conduit 
system of electric traction 

5,402, SuCHOSTAWER. Surface contact traction system. 

5,564. MkrRsHON. Control of alternating-current motors. 

5,671, British Тномѕом- Носхтом Co. AND Hopps. Control of 


generate, the armature is connected direct to the main trans- 
tormer, and the field winding is supplied with an E. M.F. of 
suitable phase апа value from the generating winding of the 
phase-changing device. The field winding сап be connected 
permanently in series with the armature, the generating windin 
ot the phase-changing device being connected across the field | ; 
winding as a shunt. Other modifications are described in the electrically propelled vehicles. ! 

specification. Four claims, seven figures. 5,733, GoLBy (Soe, Alsacienne de Constructions Mecaniques). 


5,5084, В. G. Lamme. For the same purpose as the above Polyphase commutator motor. | | 
arrangement (No. 5,5064), the field winding of a series com- 5,741, British Тномзок-Носяток Co. (General Electric Co.). 


mutator motor is excited separately from the armature of an z Commut iting poles. | 
auxiliary commutator machine, the field winding of the 5,749, GRIFFTIHS AND BEpELL. Cable for the stud-contact trac- 
auxiliary machine being excited from the line supply. As the tion system. 


. * > „ * f Nu : 
E sir. generated by the auxiliary machine is approximately 5.925, TPRIQUET, Primary cell. | ; 
90? out of phase with the line EM.F., the E.M.F. generated 6,006, Вомрем, RoBiNsoN. AND Jacks. Prepayment mechanism 


for electric meters. 
6,135, BurrisH. THomson-Hovston Co. (General Electric Co.). 
Signalling systems for railways. 
6,992, NoTARIANNI. Electric railway signalling. 
8.881. Parsons. Inter-communication telephone systems. 
9,029, BorGnet. Electrolytic apparatus. 
10.152, Si—emeENS & HALSKE Axr.-Grks. Conversation counters. 
11,582, FrEMING. Wireless telegraphy. 
11,814, Scorr. Electric circuit-breakers. 
British Тномзок-Носзтох Co. (General Electric Co.). 
Dynamo-electric machines. | 


by the main motor will be nearly in phase with the line E. M.F. 
It has been found that power can be returned to the line 
in this way with a power-factor of 98 per cent. If several 
motors are on the same car, one of these can he used as the 
auxilary machine supplying current to the field windings of 
the other motors. Three claims, four figures. 

8.284, M. C. ТнЕкшЕТ AND. M. J. DENakp. Compositions for 
the active materials in the plates of accumulators, harder and 
less hable to disintegration than those in use. Тһе active 
material for the negative plate is composed of 80 per cent. 14,203, 
lead oxide, 10 per cent. minium, and 10 per cent. sulphate of b ; ` 
magnesium, with gelatinous bichromated silicate added to form 15,441, CONRAD; Voltage regulation. 

a paste. The material for the positive plate consists of 80 per 15,773, Powres AND Moore. Double sounders. 
cent. peroxide of lead, 10 per cent. lead oxide, 5 per cent. 16.546, TURBAYNE. Systems of distribution. 

pumice stone, and 5 per cent. sulphate of magnesium, with gela- 17,539, Сп.хтвар. Elevated electric railways. 
tinous bichromated silicate as before. The preparation of this 17.832, Sawyer. Trolley wheels for electric traction. 
last is described in the specification. One claim, no figures. 18.242, ScHOpre. Electric fire-alarm system. 

13.354. К. Р. Driver. А cement for attaching the filaments 18.245, SZUBERT. Arc lamps. | 
to the leading-in wires of incandescent lamps, and consisting 20.128, Eisenstein. Multiple wireless telegraphy. 
of a finely divided refractory metal as tungsten or molybdenum 21.407, Garratt. Brush holder. 
made into a paste with a solution of silicate of potassium or 21,982, Drewet. Trolly heads or collectors. 
sodium. The filaments are cemented on with this composition, 22,832. LAMME. ` Armatures for electric motors. 


and the joint is then heated, either by p current through 25.681, STEINTHAL AND JEssop. Contact plugs. 
it or by means of an electric arc, in an atmosphere of hydrogen. 25,877, Влктн AND LOKKEN. Electromaynetic sound producers. 


A good metallic contact free from carbon is obtained, and 25.894. Moscickr AND DE MobzELEWski. Condenser. 
only a very small amount of troublesome gares is given off 24,587, KELLER. Flexible electrical connectors. 
during exhaustion One claim, no figures. 24.697, VIEL. Electric furnace. E 
20.600. E. Heitmann AND Е. W. Younes. Wedges of cast iron 24.770, WornauPrER. Insulated rail joints. 
or higch-resistance steel for closing magnetically the slots of DM : 
alternators or induction motors. The wedge is thin along Complete Specifications open to Public Inspection 
the centre in order to reduce the flux round the slot, and the . before Acceptance. 
thick sides, nearest the teeth, are slotted transversely in order 1908 Patents 
to reduce the eddy current loss. Five claims, four figures. А 
22.855, F. Сомкар. Ап armature winding for alternating- 4.181, Lassen. Electrically propelled motor саг. 
current commutator motors of the type in which the number 4.274. OKEENAN. Compensating for friction in meters. 
of field poles is altered when changing over from commutator 4,572, FELTEN & GviLLEAUME LAHMEYERWERKE AKT.-GES. Pres- 
motor working to induction motor working. The winding is sure regulation. 
provided with cross connections which act as equalising con- 4.621, FRIEDHEIM. Manufacture of heat exchangers. 
nections in the former case and as short-circuiting connections 4,692. SIEMENS-SCHUCKERT-WERKE Ges. Brush holders. 
in the latter case. These cross connections divide the winding 4,744. FrRiepnem. Electrolytic deposition on hollow articles. 
into groups, each of which contains coils connected to two or 4.762. ALLGEMEINE EvekirkicitArs-Ges. Are lamps. 
more commutator segments. The cross-connections permit of 4.845, SCHELLER. Receiver for undamped oscillations. 
a single pair of brushes being used for a multipolar machine, 4,844, ScHELLER. Apparatus for determining the damping and 


and by this means only one coil is directly short-circuited at frequency of electric oscillations. 
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STOCK AND SHARE LIST 


DIVIDEND 


NAME. or Рл, 
SHARE. | @ = Interiin. 


Stock 
EXCHANGE 


QUOTATION. 


ae ee — 2 


1906 1907 
ELECTRIC SUPPLY. £ А 
Bournemouth & Poole Е. 8. Со, Мея 10 7 5/-* 
Do. 44% Cum. Pref... esa 10 4} КУА 
Do. 6% Cum. Second Pref. - 10 6 6% 
Do. 41% Debenture, Red.. Stock 4 44% 
Bromley ( Kent) E. L.& Power Co., ТА. 5 5 
Do. 447 Ist Deb; Red. ....... Stock 4 
Brompton & Kensington E. 8. Co., Ld. A 10 
Do. 7% Cum. Pref.. 7 
Central É. S. Co.. Ltd.. “4% “Guar. Db. Stock 4 
Ch. Cross, W. E. & City К. € Quo 5 5 
Do. na Cuin, Pref. —' 5 4) 
Do. 4% Deb.Red .. ...| Stock 4 
ро, “City Undertaking,’ "4g Cm. Pf. 5 4 
Chelsea Electric Sup a Go; L9, 44 5 4 
Dd. BEX, De. Hed ОКОТО Stock 4 
City of London Elec. Lt. Co., Ltd. . 16 6 
Do. 6% Cum. Pref. . T 10 6 
Do. 5% Deb. Red .. ..................| Stock 5 
Do. 44% 2nd Deb. ES presos Stock 4h 
Cty of Durhain E. P. Dis. Co.... ......... 5 4 
Do. 5% Pref.. 5 5 
County of London Elect. Sup. € Co. Ld. 10 5 
Do. ox Cuin, Pref. . be 10 6 
Do. 44% Deb. Red . —— ОРОК 4 
Do. 44% 2nd Deb. Red. «ўе» ВОСК 4 
Edmunson's Electricity Corp., Dit... 5 + 
Do. 6% Cum. Pref.. babes 5 3 
Do. 447 1st Mort. Deb. Red ...... Stock 4 
Folkestone Elec. Supply Co., Ltd. 5 5 
Do. 5% Cun. Pref. . PAM. 5 5 
Do. 44% 1st Deb. Шаси Stock 44 
Hove Electric Lighting Co., Ltd. ... 5 9 
I. of Wight E. L. & P. on Db. Rd....| Stock 41 
Kensington & Knightsbridge E. L.Co. 4 10 
Do. ЖУ Del. BAND авза ве Stock 4 
Kens. & N't'ng Hill E.L. Cos. Db. Rd.| Stock 4 
London Electric Supply Corporation 3 4 
INE. AX REL quiin étisisktes Hyokéiee 5 6 
Do. 4% 1st Mort. Deb. Red ......... Stock 4 
Metropolitan Elec. Supply Co., Ltd. 5 8 
Do. 467 Cum. Profi: „ы 5 4 
Do. 44% Ist Mort. Deb. Red ...... Stock 4 
Do. 847 Mort. Deb. Red . Stock 8 
Midland ‘Corp. for P. Dist.1st Mt.D . [100 & 500 4 
Newcastle & Dist. E. L. Co., £9 put 10 5 
Do. 44% Mort. Deb. Red . ..| Stock 44 
Newcastle-upon-Tyne Elec. Sup piy.. 5 8 
Do. -£2 Pili; s й 5 8 
Do. 5% Pref. (fully paid) . 5 5 
Do. v Pm. a: 5 5 
Notting Hill Elec. Ltg. "Со., “Ltd. 10 74 
Oxford Electric Co., Ltd. ............... 5 7 
Do. 47 Deb. Red.. Stock 4 
St. James and Pall Mal! E. L. Co. Ld. 5 10 
Do. 7% Non-Ciun.. Pref................ 5 7 
Do. 83% Deli led. aosensenazeres Stock 31 
Smithfleht Mkt. Elec. зар. Co., Ltd. 5 nil 
Do. ЖЕ Dile. Hed < risiini Stock 4 
Sout! London E!ec. Sup. Corp. Ltd. 5 8 
South ean E. L. & P. Co.. 1 21 
D. ЧУ, Gum. Prol „анана m 1 7 
Do. "o Ist Deb. Red ..... Stock 44 
Urban Elec. Supply Со., Ltd. ; 5 5 
Оф БУ Сш. Brel. aiiin 5 5 
Do. 44% lst Mort. Deb. Red ...... Stock 4} 
Westininster Elec. Sup. Corp., Ltd. 5 12 
Do. 4X Cain: Р essere 5 4} 
ELECTRIC RAILWAYS. 
Baker St. & Waterloo 1% EAP Deb.| Stock | 4 47 
Central London . a Stock 4 3% 
Do. 4% Preferrel.. | Stock | 4 47, 
Do. Deferred.. ——— OOUE 4 2% 
Do. 47 Debentures uen Stock 4 4% 
Chi. Cross, Eust. & Hamp. Рр. Db... | Stock 4 4% 
City and South London Cons. s... Stock 24 44% 
Do, 4E Perit. DO: „сосен ы; BLOCK 4 47 
Do. 57 Peri, Prof 1801... Stock 5 5% 
Do. bY Perp. Pref. 1895 ............] Stock 5 57 
Do, 54 Peérp. Pref. 1001. icies] Век 5 57 
Great Northern & С itv Pref. “ A аа 10 4 1154! 
Gt. Northern, Piceadilly & Brompton 10 4 4% 
Do. 4% Perp. Dé, «s Stock 4 4% 
МӨӨ: СОЙ, Мэсе вара»а ъз ®анзәзваз тера Stock nil — 
Do. 3% Perp. Pref. Red... ws] Stock nil — 
a an ОШ, азе азе зун Rives] STOCK 1 4% 
Do. Preference .............. .. | Stock 34 34% 
Do. 7 TE a LEE PEA ЕЕЕ 3! 34% 
Do. si^ 7 Convertible Pref. esses | Stock 3 54% 
Metropolitan District 1... ©К nil — 
Do. 6X Perp. Deb. ,,....... o 222555.] LOGER 6 67 
Do. 4% Deb. ..... wf Stock 4 4% 
Do. Регр. Extension Pret. (52)... Stock nil — 
Ass. Ext. Pi. Guar. һу U. E. Rs. Uo.| Stock 8 34% 
Underground Elec. Railways Co ot 
London 5% Profit Shi. Sec. Notes| Various 5 5% 
Whitechapel aud Bow 4% Deb. ........ | Stdck 4 4% 
ELECTRIC TRAMWAYS. 
Bath Electric AMAN ] Jul, ovi 1 5 1/-* 
52 5% Cum. Pref. CHER 1 5 57 
ару Deb. Red.. Stock 4 44 
M & Mid. Trs., Ld. lst ‘Db. ‘Rd. Stock 4 44% 
British Electric Traction bens Ltd. . 10 -— — 
Do. 6% Cum. Рге(..................... 10 6 буз 
Do. 5% Регр. Deb. ... „геена: Stock 5 5% 
Do. 44% 2nd Deb. ...... Stock 44 | 43% 
City of Birmingham Trs. Co., Cin. Pf. 5 5 2/6* 
сиу of Birmingham Trs. Со. ы #6 ө 


Ast Mort. һеЬ._..........................] 100 + 4% 


114—121 
10 —11 
10 —103 

100—105 


100—103 
51—84 
37—39 

101—104 

113—116 

112—115 

110—113 

1—1 


40—44 
104—107 


2—1 
Hn—H 
91—96 
93 -95 
141—1: 


+2 


+} 


NAME. 


Dublin United Trams Co. ..... ......... 
Do. 6% Prot.: > 
Hastinz s District Е. Тг. ‘Co. Db. A 

1. of Thanet E. Ur. & L: Co. Cui. Pf... 
Do. 4% Deb. . 
Lancs. Un. lrs.. Pr. ‘Lien Db. 
London Street Tramways Co.. 
London United Trs., Ld., Сш. Pf... 
Do. 4% 1st Mort. Del. IU а 
Manx Electric R. Co. Б Cnn PL... 
Do. 44% Ist Mort. Deb. Red | .. ... 
Metropolitan Elk c. trams, Ltd., Def.. 
Do. 5% Cun. Pref. . 
Do. 44% Deb. stk. Red.. 
National Klee, Construction "Ca. Ltd. 
New General Tr. Co., 6% Cin. Pf... 
Nortli Metropolitan Trams Co.. 
Do. 34% Mort. Deb. ... 
Potteries Electric Traction ‘Co. td. 


Do. BF Quin. Pref сызда sascsaxecens 
Do. 447, Dal. led oon: саан 
Provincial Гташлулув Co. Ltd. ......... 
Doi 62 Oui. PEEL дедк cri: 


South Met. Elec. Trams & vh oe Le. 
6% Cin. Pf. (fully paid)... 

Do, 4* Deb. Rot- siise 
Sunderland Dst. E. Trs.1st Mt. Db. Rd. 
Yorkshire (West Riding) Elec. Trams 

Do. 6% Ot: Pret au aoesecndna 

Do. 4X 1st Deb. Red. ......... 


TELEGRAPH AND TELEPHONE 


Do. 6% Pref. Cr 
Do. Def. Ord. 


Direct Spanish Tad Co. Ltd. 
Do. 107 Cum. Pref. ...... uw 
Do. · 447 Debs. ......- 

Direct United States Cable Co. Ltd.. 

Direct West India Cable Co. Ltd., 

44% Reg. Debs. Red.. 

Eastern & S. African Lid. ‚47 Mt. Deb. 
Do. do. (Mauritius Sub.) 

Eastern Ext. Australasia & China ... 
Do. 47 Mort. Del. Perp. ............ 

Eastern Telegraph Co. — 
Dos. -BUL Erer niarra 
Do. 4% Mort. ^ bro 

G. N. Tel. Со. (Copenlin: en) .. i 

Indo-European Telegraph Со, ү 

Marconi Wireless Telegraph Co. Ltd. 

National Telephone Co, Lid, Pref, 
Do. Deferred ..... MAT NE 
Do. 67 Cun. Ist Pref. 

Do. 6% Cum. 2nd Pref.. 
Do. 57 Sra Pref. . 


Do. 347% Deb. Red VECTRA T E 
Do. 47 / Deb. (Dl. MEUM АА, 
West African Telegraph Co. Ltd. 
Western Telegraph Co., Ltd. ............ 
SX DU cess ыта aortas 
MANUFACTURING 


Aron Electricity Meter Co., Ltd.. 
Do. 6% Cum, Pref. . — 

Babcock &Wilcox, Ord. 

Do. 6% Pref. 

British insulated & Helsby Cables, Ld. 
Do. 67 Cum. Pref.. ЕРЕ 
Do. 44° ist Mort. Deb. Red. Viren 

British 'l'nomson-Houston Co., Ltd. 


44% 1st Mort. Deb. Red.. Stock 
British Westing show se Electric с М. 
Co., Ltd., 6° Pref. sa ан 5 
Do. 4% Mo t. Deb, Red.............. Stock 


Brust: кинь En: piden de Co.. 9 
Du 07 Pre i. 9 
Do. 44% Perp. Ist Deb.. рез OOK 
Do. 4i Perp. ?nd томно Stock 

Callender's Cable and Const. Co., 14. 5 
Do. 6% Ouin.. Pref ssisscsasccssccsscess 5 
Do. 44% Ist Mort. Deb................| Stock 

Consolidated Electrical Co., Ltd, ...... 1 

Crompton & Co., Ltd. .............. e... 3 
Do. 57 1st Mort. Reg. Deb.. ..[50 & 100 

Dick, Kerr & Co., Ltd.. 1 
Do. 6% Cum. Pref. . 1 
Do. 447 Deb. Red , Stock 

Edison & Swan United ** A." £3 aid 5 
Do. do (fully paid) 5 
Do. 4% Deb. Red......................-.| Stock 
Do. 54.20 Юе», Red,.................. Stock 

аис АЫ ЧА КЫШ, с Ж, К г, diu 9 
Do. к Oum PIE еса еза уе; 2 
I!o. 47 ‘Ist Alort. Deb..... ... Stock 

General Klee. Co.,Ltd., 55 "Cun. Pref. 10 
Do. 4% Ist Mort. Deh. Wed iisen Stock 

Henley 's (W. T.) Tel. Works Cv., Ltd. 5 
Do, 447 Cum. Рге!. MEM 5 
Do. 44% Ist Mort. Deb. . Red ese] Stock 

I. К. & G. P. Со., L1d.. з, 10 
Do. 4% Deb. Red.. 100 

Tel. Const. & Maintenance Co. . 12 
Do. 4% Deb. Uds. Red . 100 

White (J. 'G.)& Co., 6% Сш. Pref. . 10 

Willans & Robinson. Ord. dece "i 1 
Do. 6% Cuin. Pref. ..... bes 5 
Do. lst Mte. Deb. 4% Red. 100 
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THE PROPOSED HOME OFFICE REGULATIONS 


(Special Report. Strictly Copyright) 


INCE the adjourmmnent of the inquiry before Mr. 

James Swinburne, F.R.S., on Wednesday, the Com- 
mittee of Objectors, in conference with the advisers to 
the Home Office, have completed consideration of the 
whole of the Regulaticns. In our last issue we gave 
the agreed amended draft up to Regulation 20, with the 
exception of Regulations 17 and 18, the discussion of 
which had been postponed. These two Regulations 
have now been agreed upon, and, together with the 
remaining thirteen Regulations, are given below. Other 
modifications have been introduced into the definitions 
and exemptions, and these are also given below. 


In the draft regulations as they now stand, the definition of 
"Cable" has been omitted, and consequently in several of 
the regulations the word has either been omitted or changed 
to conductor. The definition of circuit now reads as follows :— 

"Circuit" means an electrical circuit forming a system or 
branch of a system (the words in italics have been added). 

Some slight alterations have been made in the exemptions. 

Exemption 4, as given on p. 381 of our issue of March 12th, 
has been added to, and now reads as follows :— | 

Nothing in these Regulations shall apply on the premises of 
an occupier, being a consumer of an authorised electricity 
supply undertaking, to any service lines or apparatus on the 
supply side of the occupier’s terminals, belonging to and under 
the control of the suppliers, provided such suppliers are sub- 
ject to Board of Trade Regulations in respect of such supply. 

The next exemption takes the slightly shortened form 
below :— "m. е | 

If the occupier can show with regard to any requirement of 
these Regulations that the special conditions in his premises are 
such as to adequately prevent danger, that requirement shall be 
deemed to be satisfied. | 

An entirely new exemption has been added, reading :— 

Nothing in these Regulations shall apply to any process or 
apparatus used exclusively for electro-chemical or electro-thermal 
or testing or research purposes; provided such process be so 
worked and such apparatus so constructed and protected and 
such special precautions taken as may be necessary to prevent 
danger. { TM 

Of the Regulations themselves, apart from the substitution of 
the word conductors for cables in Regulation 2 and an unim- 
portant verbal alteration in Regulation 9, there is no alteration 
until Regulation 17, the consideration of which was postponed 
until after the others. We give this regulation in its amended 
form below :— : 

17. At the working platform of every switchboard and in every 
switchboard passage way, if there be bare conductors exposed or 
arranged to be exposed when live so that they may be touched, 
there shall be a clear and unobstructed passage of ample width 
and height with a firm and even floor. Adequate means of access, 
free from danger, shall be provided [ог every switchboard 

assage way. | 
Р T he following provisions shall apply to all such switchboard 
working platforms and passage ways constructed after the lst 
January, 1909, unless the bare conductors, whether overhead or 
at the sides of the passage way, are otherwise adequately pro- 
tected against danger by divisions or screens or other suitable 
means :— | 

(a) Those constructed for low pressure and medium pressure 
switchboards shall have a clear height of not less than 7 ft., 
and a clear width measured from bare conductor of not less 
than 3 ft. | | 

(^) Those constructed for high pressure and extra high pres- 
sure switchboards other than operating discs or panels working 
solely at low pressure shall have a clear height of not less than 
8 ft. and a clear width measured from bare conductor of not less 
than 3 ft. 6 in. | | 

(с) Bare conductors shall not be exposed on both sides of the 
switchboard passage way unless either the clear width of the 
passage 1s in the case of low pressure and medium pressure not 
less than 4 ft. 6 in., and in the case of high pressure and extra 
high pressure not less than 8 ft., in each case measured between 
bare conductors, or the conductors on one side are so guarded 
that they cannot be accidentally touched. 

It will be seen that important alterations have been made. 
Sub-sections (a) (b) and (c) are entirely new, and although they 
embody a portion of the restrictions previously contained in the 
first part of the Regulation, the effect of the changes is to 
reduce the permissible width of a passage way in the case of 
high-tension apparatus from 4 ft. to 3 ft. 6 in., and to reduce 
the minimum width allowable in the cases with bare conductors 
on both sides of the passage from double that required in other 
cases to the figures given above. 

In Regulation 18, the words shown below in italics have been 
added :— 


(a) Every high pressure and extra high pressure switchboard 
conductor within reach from the working platform or in any 
switchboard passage way shall be so placed or protected as to 
prevent danger. 

The remaining Regulations, the consideration of which by the 
committee was subsequent to our last report, are given in full in 
their amended form below :— 

Regulation 21. Where necessary to prevent danger adequate 
precautions shall be taken either by earthing or by other suitable 
means to prevent any metal other than the conductors from 
becoming electrically charged. 

The only alteration 1s а rearrangement of the wording. 

Regulation 22. Adequate precautions shall be taken to prevent 
any conductor or apparatus from being accidentally or inad- 
vertently electrically charged when persons are working thereon. 

Regulation 25. Where necessary to prevent danger, insulating 
stands or screens shall be provided and kept permanently in 
position and shall be maintained in sound condition. 

These two regulations are unchanged. 

Regulation 44. Portable insulating stands, screens, boots, 
gloves, or other suitable means shall be provided and used when 
necessary to prevent danger, and shall be periodically examined 
by an authorised person. 

The, words in italics have been added. | 

Regulation 25. Adequate working space and means of access, 
free from danger, shall be provided for all apparatus that has to 
be worked or attended to by any person. 

Regulation 26. All those parts of premises in which apparatus 
is placed shall be adequately lighted to prevent danger. 

Regulation 27. Al conductors and apparatus exposed to the 
weather, wet, corrosion, or to intlammable surroundings or ex- 
plosive atmosphere, or used in any process or for any special 
purpose other than for lighting or power, shall be so constructed 
or protected, and such special precautions shall be taken as may 
be necessary to prevent danger in view of that exposure or use. 

These three regulations have not been altered, but the subse- 
quent numbering has been retained to avoid confusion. 

Regulation 28 has been deleted. 

liegulation 29. No person except an authorised erson, or a 
person acting under his immediate supervision, shall undertake 
any work where technical knowledge or experience is required in 
order to avoid danger. 

This remains as before. 

Where a contractor is employed, and the danger to be avoided 
is under his control, the contractor shall appoint the authorised 
person, but if the danger to be avoided is under the control of 
the occupier, the оссиріет shall appoint the authorised person. 

The latter clause was suggested by the Institution of Electrical 
Engineers. 

ftegulation 30 is left to be dealt with by the Commissioner. 

Regulation 51. Every sub-station shall be substantially con- 
structed, and shall be so arranged that no person other than an 
authorised person can obtain access thereto otherwise than by the 
proper entrance, or can interfere with the apparatus or con- 
ductors therein from outside, and shall be provided with efficient 
means of ventilation and be kept dry. (This is agreed to subject 
to Mr. Sparks' clients desiring to raise any further point in 
their own interest.) 

It will be noticed that the words “апа substantially con- 
structed of fire-resisting material" have been omitted. 

Regulation 32. Every underground sub-station shall be under 
the control of an authorised person, and none but an authorised 
person or a person acting under his immediate supervision shall 
enter any part thereof where there may be danger. 

No alteration has been made here. 

Regulation 33. Every underground sub.station not otherwise 
easily and safely accessible shall be provided with adequate 
means of access bv a door or trap-door, with a staircase or ladder 
securely fixed and so placed that no live part of any switchboard 
or any bare conductor shall be within reach of a person thereon : 
Provided however that the means of access shall be by a door- 
way and staircase: (a) if any person is regularly emploved 
therein, other than for inspection and cleaning; or (b) in any 
such sub-station not of ample dimensions, either if there is 
moving machinery therein, other than ventilating fans, or if 
there is extra high pressure therein. 

The onlv alteration is verbal. 

Regulation 34, Adequate periodical inspections shall be made 
by an authorised person to ensure that these Regulations. are 
fully complied with. 

This Regulation has been added. 


TUESDAY, MARCH  24rHg.—EIGHTH DAY. 


At the commencement of the proceedings Mr. Gray outlined 
the agreement that had been come to on Regulations 21 to 33, 
which are given above. 

With regard to a suggestion by Mr. Vesey Knox that docks 
should be included in Exemption 2, he stated that he was 
willing to add the words, “or for docks constructed under 
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Мано powers'' after the word *'{гасйоп”” in this exemp- 
ion. 

With regard to Exemption 4, he submitted the following 
draft modification, which had been prepared by Mr. Ram :— 

`The Secretary of State may exempt from these regulations 
any service lines and apparatus on the premises of an occupier 
being a consumer supplied by an electricity undertaking on 
une supply side of the consumer’s terminals, provided that such 
suppliers are subject to Board of ‘trade regulations in respect 
of such supply. 

Mr. Vesey Knox, K.C., pointed out, with regard to Regu- 
lation 4, that he found a good many people were troubied 
about the word *''inadvertently." With most switches it was 
possible for careless workmen to leave them in partial contact, 
and it seemed to him that instead of the word "''inadvex. 
tently,” which it was perhaps rather difticult to understand, 
the words ''with ordinary care’’ might better express what 
they meant. 

Mr. Gray then stated that the committee of objectors and 
the advisers of the Home Office, had come practically to 
an agreement upon the whole regulatious, although the amended 
draft did not bind anyone definitely, апа he would like an in- 
dication as to what now would be the attitude of the objectors. 

Lord Ropert CEciL, K.C., M.P., on behalf of the London 
electric lighting companies, outlined his course of action, which 
he dealt with more fully in his speech later on in the day. 
Most of the other objectors stated their intention of adopting 
Lord Robert Cecil's argument to a large extent. 

Mr. W. B. WoopHousE, on behalf of the Yorkshire Power 
Co., and other objectors asked for an explanation with regard 
to one or two of the altered clauses. The wording in Regula- 
tion 11, for instance, was not quite ciear. Was it intended 
that a bank of transformers, if controlled by one switch, would 
satisfy that regulation? 

Mr. JAMES SwiNBURNE stated that he did not quite see this 
point, as if the whole bank of transformers could be turned 
off this would meet the case. There was no need to have 
arrangements for turning off each individual transformer. 

Mr. WoopHovsE then asked if “line shafting’’ was in- 
cluded in Regulation 12 under the word *''machinery." If 
this were so, he thought they would be as badly off as ever. 
For instance, with line shafting running in three rooms, if 
that line shafting was to be treated as machinery, then in 
each of the rooms there must be means for stopping the motor. 

Mr. Gray said he was afraid the word “machinery” did 
include shatting, and, in his opinion, if the shafting was 
dangerous it ought to be ао 

Mr. WoopHousE next referred to Regulation 15, which re- 
ferred to an area being set apart for the construction of a 
switchboard. Was it to be taken that a generating station was 
an 'area set apart for a switchboard, and that no special 
fencing of the switchboard would be required? 

Mr. Gray said that no special fencing would be required. 

Mr. WoopHovsE, on Regulation 20, mentioned a small point, 
and suggested that the words ‘‘at a lower pressure” should be 
struck out so as to make the regulation include transforming 
up as well as transforming down. 

Mr. Gray agreed to this. 

Mr. WoopHovsE, referring to underground sub-stations, dealt 
with in Regulation 33, mentioned the existence of a Board of 
Trade regulation on this point for high pressure and extra 
high pressures. It was occasionally convenient to use the 
basement of a factezy for a transforming chamber, and if 
these were to be corsidered ‘‘underground sub-stations," then 
they would come up against the Board of Trade regulations. 

Mr. W. Н. ParcHELL was then called on behalf of the Home 
Ofüice, and said he had made two sets of experiments during 
the past three weeks upon the question of voltages, the results 
of which are set out in the diagram. He said he had, at one 
time, held the opinion that the pressures of 130 volts for 
continuous current and 65 volts for alternating current were 
too low, but having made the experiments in question, he 
had rather changed his mind. In the first set of experiments 
there were three experimenters, and they first investigated the 
relative effect of continuous and alternating current. They first 
tried 72 volts continuous current with two bare copper contacts 
3 in. in diameter, and they found it quite comfortable. It 
was later found that 50 volts alternating current was about 


the equivalent of 100 volts continuous current; 16 volts 
alternating current could hardly be felt, and the same 
remarks applied to 50 volts continuous current. Then at 50 


volts alternating current they gripped the copper contacts as 


hard as they could, but they could all leave go easily. There 
was no sort of contraction of the muscles whatever. At 65 
volts alternating current, however, he could not grip hard, 
because he felt a distinct contraction of the muscles. At 130 
volts continuous the effect was just about the same. They 


then tried, having in view the fact that possibly the quantity 
of current that went through the body was an important factor, 
how much current they could take comfortably. Опе experi- 
menter took 2:8 milliamperes, another 7, whilst he himself 
could take 10 milliamperes without discomfort. With  con- 
tinuous current one experimenter took 12-13 milliamperes; 
another 25, whilst he took 27 milliamperes. A very important 
point in these experiments was the state of the skin. Follow 
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ing these experiments, he had others made for him by 
three other people. [п this case the copper bars were 
one inch in diameter, and experiments were made on 
both continuous and alternating current. Dealing first with 
continuous current, one experimenter with 20'2 volts took 4 
milliamperes and hardly felt it. At 42 volts he took 81 milli- 
amperes, and distinctly felt it. At 685 volts and 30 milli. 
amperes there was a painful burning of the hands, and a 
blister on one of the fingers. The next experimenter at 40 
volts took 5 milliamperes, and was slightly shaken; at 70 volts 
and 10 milliamperes his muscles were contracted, and at i00 
volts and 203 milliamperes he felt his hands burn. The third 
experimenter at 50 volts and 86 milliamperes felt his right hand 
slightly warm. The same experimenter at 70 volts and 1588 milli 
amperes felt a pricking in the finger points, and at 90 volts and 
42 milliamperes there were sharp pains. With a workman 60 
volts and 12:9 milliamperes were hardly felt at all, whilst at 
90 volts and 242 milliamperes there was a distinct pricking 
in the right thumb. The alternating-current experiments were 
taken in the same order. The first experimenter at 57 volts 
and 0'2 milliamperes could hardly feel it. At 12°9 volts and 
29 milliamperes it was distinctly felt; at 18 volts and 52 
milliamperes it was only with difficulty that he could move 
his hands, and at 274 volts and at 71 milliamperes he could 
not keep his hands on the bars, the effect was so painíul. 
The next experimenter took 86 volts and 1:4 milliamperes, 
and then 19°3 volts and 47 milliamperes. With the latter the 
wrists and muscles were badly contracted. At 24 volts and 
72 milliamperes the arm muscles were contracted. The third 
experimenter at first took 10 volts and 1°5 milliamperes, and 
then 19:9 volts and 48 milliamperes. With the latter he had 
what were described as convulsive pains; 29°6 volts and 87 
milliamperes were quite as much as this man could stand. 
The workman then tried 97 volts and 2°8 milliamperes, and 
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CURVES SHOWING VARIABLE SUSCEPTIBILITY TO ELECTRIC SHOCK 
OF DIFFERENT PERSONS, ILLUSTRATING MR. PATCHELL $ 
EVIDENCE. 


found it very disagreeable, whilst with 147 volts and 48 
milliamperes his wrists were contracted. 

Mr. Gray: Having regard to your own knowledge of these 
matters and to the experiments you have made, what is your 
view with regard to 65 volts alternating current and 150 volts 
continuous current as regards risk of accident to workmen by 
accidentally touching one of these voltages?—I think the risk 
is greater through carelessness, and unless proper precautiors 
are taken, serious accidents are likely to occur. 

Lord Вовевт Сесп,: My contention is that these laboratory 
experiments are not of much use for the purposes of this 


inquiry. As a matter of fact the pressure at which you had to 
leave go in your experiment is half what is given in the 
regulations. 


Mr. ParcuELL said that they must look at these things from 
the point of view of a lower pressure than that which had proved 
to be dangerous in the past. 

Lord Вовевт Ckcir, in a further course of questions, pointed 
out that in Mr. Ram's report as Electrical Inspector of Fac- 
tories for 1906, in a table of fatal accidents, there was only ere 
accident which had occurred прот a system where the voltage 
was less than 250, which was at Derby, upon a 200-volt alter 
nating current system. In the continuous current there was 
nothing below 500 volts, and these were all electric railway 
accidents. 

Mr. PATCHELL, in further cross-examination, said that he 
did not know of any commercial alternating current system 
as low as 65 volts, but there were continuous current systems 
at under 130 volts, and he agreed that whereas these systems 
would be exempt from the regulations, no alternating current 
systems would be, and in London, where there was competition 
between companies supplying on the different systems, the 11? 
velts continuous current supply would receive preferential 
treatment. 

In answer to Mr. Vesey Knox, Mr. Patchell stated that the 
periodicity of the alternating current experiments was 88 volts in 
the first set, and 50 volts in the second. He admitted that it would 
be difficult to reproduce in a factory the condition of perfet 
contact obtained in the experiments, but he knew of many 
cases of bad contacts which would approximate to the expen- 
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mental conditions. Further questions by Mr. Vesey Knox 
directed towards showing the unreliabilitv of the experiments 
were to the effect that if the results indicated were obtained 
with 30 volts alternating current and 60 volts continuous 
current, there was every possibilitv, as the experiments were 
continued up with the higher pressures, that the degree of 
danger with direct. current. might overtake that of alternating 
current, because the resistance of the body would fall consider- 
ably as indicated by Mr. Patchell. 

Mr. PatcHert replied that it was very dificult to argue 
which way the tests would go if the experiments were ex- 
tended. About five seconds was the longest time during which 
the experimenter could stand the current. 

Mr. Cozexs Harpy asked whether in the first exemption 
Mr. Patchell would agree to raise the voltage of the exemp- 
tions as regards authorised persons only. Mr. Patchell replied 
that he thought this would leave an enormous number of 
dangerous points in existence in various installations, aithough 
they might not necessarily be dangerous gua shock. This 
closed the evidence of the Home Otiice. 

Mr. C. P. sparks was then called on behalf of the Electric 
Lighting Companies of London, on the question of voltage. 
As the exemptions stood at present, he suggested that there 
should be no limit of voltage specified at all, as there was 
no commercial alternating current systems under 65 volts, and 
consequently al! alternating current system came within the 
regulations. Up to 1895 the Board of Trade set the limit of 
voltage for the application of their regulations at 150 volts 
alternating, and 500 volts continuous current, but subsequently 
a committee, consisting of Lord Kelvin, Sir William Preece, 
and Major Cardew, reported in favour of having the same limit 
of pressure for both systems, and this was fixed at 250 volts. 
He could not call to mind any accident upon his undertakings 
at a less voltage than 250. With regard to the regulation stipu- 
lating that rules for resuscitating persons suffering from electric 
shock should be exhibited in all factories, he thought nothing 
would prejudice the use of electricity in favour of gas or 
other forms of power more than this. With reference to sub- 
stations, the County of Londuir Electric Supply Co. now had 
101 transformer boxes placed under the highways, and they 
were inspected twice daily by their own staff. There was a 
гзасе of 5 ft. 5 in. between the side of the panels and the 
inside of the boxes, and under the present regulations such 
boxes would be illegal. He asked that Regulations 25 and 31 
to 5o should not apply to sub-stations or transformer stations 
constructed in accordance with plans prescribed or approved 
bv the Board of Trade, or to any extension of such systems 
voon similar construction. 

Mr. SrARKS, in answer to various questions, expressed the 
opinion that personally he thought the transformer boxes, to 
which he had referred, were quite safe, but they did not comply 
with the regulations; he therefore wished to have them definitely 
exenipted. 

Mr. Gray indicated that he would be prepared to agree to 
a letter from the Secretary of State exempting such sub-stations 
or extensicns of them. ; 

Lord Ковевт Cecil replied that this would not hold good in 
a case of prosecution, and there must be a specific exemption 
in the regulations. 

In answer to turther questions by Mr. Gray, Mr. Sparks 
stated that he thought the regulations in their modified form 
were preferable to what they were originally, and he did not 
think thev introduced bad workmanship; in fact, he thought 
they would maintain a good standard. He did not regard 
Mr. Patchell’s experiments as indicating a commercial danger. 

Lord Rorerr СЕС, then addressed the Commissioner on 
behalt of the London Electric Lighting Companies and others, 
and dealt first of all with the qufstion of voltages. He said he 
desired to press upon the Commissioner the unfairness intro- 


duced by the first exemption, for it put upon all alternating 
current systems the obligation to comply with the regulations 
whilst continuous current ryscems under 4cU volts were exempt. 
He therefore pressed for the alteration of the limit of pre:su.e 
to 250 volts in both cases. He urged that the difference in 
danger between the two forms of current was not sufficiently 
well established to justify a distinction such as was proposed. 
Presumably the Home Otlice had some reason for fixing 10, 
but no real explanation had been given. With regard to 
ivegulation 30, dealing with instructicns for resuscitating 
persons suftering rrom electric shock, his cients пе 
strongly that under no circumstances ought this to be 
put upon them, and even if the Commursioner did поё 
exempt supplies below 25J volts they hoped he would exempt 
them from Regulation 30. Reverting to the question of supply 
in London at 100 volts direct current, which would be subject 
to the regulations in competition with alternating current supply 
which will come under the regulations, Lord Robert Cecil 
peinted out that the St. James’ Co. supplied about half their 
consumer at 107 volts direct current, and all the West End 
district of the Charing Cross Co. were supplied at 100 volts, 
and in many cases the two systems were in competition. 
He’ was not aware that any serious obiection had been 
raised to this course by the Ноте Otlice, except the 
departmental one that it was not desirable, and also on the 
score of expense, but in his view the cost of arbitration would 
be no more than that attaching to proceedings in a court of 
summary Jurisdiction, and subsequently in the court of petty 
sessions, while the result would certainly be much more 
satisfactory. 

Mr. SWINBURNE: 15 there no set of regulations except the 
Coal Mines Regulation in which there is an appeal? 

Mr. Gray: 1 am told there is no such case. Many of the 
sets of regulations have no appeal whatever. 

Lord Ковевт Ckcir, continuing, said that under the Factory 
Acts even with regard to fire it was not thought necessary to 
enforce the regulations upon existing buildings, and before any 
structural alterations were required a factory inspector had to 
say definitely, ‘This is dangerous," and even then the occupier 
had an appeal. There was a large number of precedents in 
existing work which were exempted, and he asked for Regula- 
tion 55 of the Coal Mines Regulations with a few dratting 
alterations which were necessary. 

In the course of further remarks, Lord Roperr Cectt asked 
that the new Regulation 34. should be struck out altogether. 

Mr. Gray interposed that he had a grievance in this connec- 
tion, as he was given to understand at the conference that the 
objectors agreed with this. However, he was willing to strike 
it out. 

Mr. Vesey Knox, on behalf of the Newcastle and other 
power companies, and the Mersey Docks and Harbour Board, 
first referred to a point raised by the latter, on the question of 
responsibility for the “authorised person,” as defined in these 
regulations. He pointed out that under the Factory Acts the 
“occupier” of a dock was defined as the owner, but the owner 
of the dock was also joint occupier of a ship, and was liable to 
prosecution. Now, under these regulations, the ‘authorised 
person" was introduced, and apparently the dock company 
was also to be liable in respect. of the electrical «contractor s 
men on board a ship, if they turned out to be not competent. 
With regard to exemption trom prosecution, he sug- 
gested the following provision :—'' No person shall be deemed 
to have acted in contravention of or to have failed to comply 
with these regulations unless the Electrical Inspector of the 
Home Ottice shall have certified that there is, in his opinion, 
good ground for proceeding against such person." Jn other 
words, he asked for the fiat of the Chief Electrical Inspector. 

The inquiry was continued yesterday, and will be concluded 
this morning. 


LOCAL NOTES 


ACTON: Electricity Charges.— The District Council is con- 
sidering the views of a deputation of local traders protesting 
acainst any increase in the charges for electricity. The Elec- 
tricity Committee had resolved upon the substitution of the 
charges first in force in the district for present rates, it being 
proposed to supply current for lighting at 4d. per unit to 
churches and chapels, and 5d. to all other consumers, and for 
power at 2d. per unit. The deputation complained that it was 
untair to revert to the old scale, after onlv six months' trial 
of the new charges. The present 4d. rate was higher than the 
Hammersmith rate. -Two members of the deputation expressed 
themselves as being in favour of traders having private instal- 
lations it charges were increased. Mr. John Beauchamp reniark- 
ing that he knew a firm who would give a written guarantee 
that he could generate his electricity for a penny. The chair- 
man of the Council promised that the views of the deputation 
should be taken into consideration. | 

BIRMINGHAM: Chairman of Tramways Committee. — 
Alderman Beale, the present Chairman of the Tramways C'om- 
mittee, has been offered the Chairmanship of the Water Com- 
mittee. If this offer is accepted it is anticipated that Councillor 


Harrison Barrow will be elected Chairman of the Tramways 
Committee. 

On Monday, the 23rd inst., the Lord Mayor ovened an exhi- 
bition of arts and industries in the Bingley Hall. Among the 
exhibits is an interesting display by the Corporation Electric 
Suoply Department, which includes a great variety of electric 
light fittings, radiatcrs, fans, and motcr-driving machines of 
different types. There is also a considerable section showing 
machinery in motion. 

BRADFORD: Tramway Employees’ Grievances.—The Tram- 
ways Committee has received a reputation in connection with 
certain dismissals of drivers who have been accused of failing 
to comply with the regulations in reference to speed of cars. 
The deputation represented that owing to the slow speed re- 
culations, and the time-table to be maintained, it is impossible 
to comply with both. The Committee has decided to adjourn 
the matter in order to obtain fuller information. 

BRIGHTON: Shoreham Harbour and the Electricity Worke. 
—Mr. J. Christie, the Engineer and Manager of the electricity 
undertaking, has reported that he has driven in a row of 
dwarf piles in the harbour alongside the electricity works, and 


T ELECTRICAL ENGINEERING 


MancH 26, 1908. 


that the sky line has been restored to its original level. In 
his opinion, everything is now quite safe. 

‚ BURY: New Electricity Works.—At а largely-attended meet- 
ing of manufacturers and others at the Town Hall on Friday 
it was decided to ask the Mayor or convene a public meeting 
to discuss the question of the new electricity works which it 
is proposed to erect at a cost of about £100,000, before the 
Local Government Board inquiry with regard to the necessary 
loan is held. The general feeling, although not antagonistic to 
the proposal, seemed to be that sutticient opportunity had not 
been given to the ratepayers and others interested to consider 
the proposed scheme. 

COWDENBEATH: Electric Lighting.—The Fife Electric 
Power Co. announce that they are extending their mains to 
Cowdenbeath, and anticipate giving а supply in the district 
next vear. 

DUNFERMLINE: Electricity Supply.—The Town Council 
being unwilling to take the responsibility of deciding as to 
what course shall be pursued in connection with the proposed 
electric lighting scheme, has decided to take a plebiscite of 
the ratepayers in order to ascertain their views: (1) Whether 
the Corporation shall erect a generating station; (2) whether 
a supply shall be taken in bulk from the Fife Electric Power 
Co.; (3) whether the Council’s Provisional Order shall be dis- 
osed of as recommended by Sir Alexander Kennedy. 

EDINBURGH: Zdinburgh Exhibition.—The proposal to con- 
struct an electric tramway from the Murray Fields terminus of 
the present cable tramway system to the Edinburgh Exhibition, 
referred to on page 452 of our last issue, has been rejected by 
the Corporation. Sir Alexander Kennedy, as Consulting En- 
gineer to the Corporation, severely criticised the system on 
several points of detail at the meeting of the Tramways Com- 
mittee last week, and also objected to the system on the ground 
that it had not yet been experimented with upon private land. 
He did not think the system should be subjected to the strain 
of heavy tratlic such as would be involved at the Exhibition 
until experiments had been made with it. 

GILLINGHAM: Electricity Deficit.—'The accounts of the 
electricity undertaking show a deficit of £1,000. At the last 
meeting of the Council, it was stated that the estimated expen- 
diture during the current year is £2,500, making altogether 
£3,500 to be provided out of the rates, or a rate of 5d. in the 
£. The Engineer reports that there are three old 100-frequency 
transformers now out of service, and the committee recom- 
mends that he should apply to stations, where these will be 
suitable, for offers. 

GRAVESEND: Zlectricity Finances.—At the last meeting of 
the Town Council, a motion by the Chairman of the Electricity 
Committze that, in view of the criticism to which the electrical 
undertaking had been subjected, the Town Clerk, the Treasurer, 
and the Electrical Engineer should prepare a joint report as to 
the financial position of the undertaking. was adopted. 

HALIFAX: Tramway eturns.—The Finance Committee 
reports that there will be a heavy loss on the tramways for 
the past year, owing to the accident on the Sowerby Bridge 
route in October. It is suggested that the loss can be met by 
making use of the surplus for the previous year. 

HANLEY: 7'ramways.—The Board of Trade has intimated to 
the Council that after careful consideration of its obiections to 
the Potteries and North Staffordshire Tramways (Amendment) 
Provisional Order, they see no sufficient reason to refuse to 
allow the promoters the benefit of Clause 5, which prevents 
the Corporation from imposing special conditions as to the 
manner in which certain street widenings shall be carried out. 
In connection with this matter, a conference has been convened 
by the Town Clerk to the Stoke Corporation for the purpose 
of considering the desirability of petitioning against the Order 
referred to above. A deputation from Hanley will attend this 
conference. 


Electricity Matters.—It has been decided that the wiring of - 


consumers’ premises carried out on the deferred payment system 
shall be charged against a wiring account into which receipts 
therefrom shall be paid. Meters, indicators, spare or renewal 
parts for plant, hand tools, and small testing instruments are 
in future to be paid for out of revenue, as they are purchased. 
A stores stock account is to be kept at the electricity works, and 
a prime cost clerk is to be engaged. ne 
HANWELL: Condition of Tramway Track.—The_ District 
Council, at its last meeting, considered a letter from the Board 
of Trade on the subject of the condition of the rails and sub- 
structure of the London United Tramways in Hanwell. The 
letter in question enclosed a copy of a communication, which 
the Board had received from the company, which expressed the 
opinion that there were no grounds for the complaints which 
had been made. The tramway track in Hanwell, the company 
asserted ,is in good order and condition, both as to rails and 
paving, no expense having been spared by the company to 
fully maintain its obligation in this connection. Тһе state- 
ments contained in the letter from the Hanwell surveyor con- 
cerning the condition of the track were described as being 
grossly exaggerated. The company’s permanent way in Han- 
well was in equal condition to that in Ealing at the date 
of the inspections, to which reference has been made. The 
survevor of Hanwell refers to reconstruction work now being 
carried out by the company in Acton. This track was laid 


with 80 lb. rails and put into service in 1895. The track in 
Hanwell was laid with 92; lb. rails, and put into service in 
July, 1901. The Acton reconstruction was undertaken because 
it was considered by the company to be necessary, and was 
not the result of any pressure whatever." It was agreed to 
inform the Board of Trade that the company's letter was a 
gross mis-statement of the facts. 

MHASLINGDEN: Electricity Supply.—The negotiations between 
the Council and the Hawtenstall Urban District Council with 

‘чата to electricity supply have failed, and the Haslingden 
Council will now erect a separate generating station. Arrange- 
ments have been come to, however, with regard to tramway 
running powers over the lines in the respective districts. 

HEBBURN: 7'ramways.—The Urban District Council has 
been informed by the Gateshead & District Tramways Co. that 
the company does not see its way clear at the present time to 
undertake the necessary expenditure for extending their system 
to Hebburn, but should the Council obtain the necessary powers 
and construct the lines, the conipany will be willing to work the 
extension under a lease. 

HESTON AND ISLEWORTH: Electricity Profits.—A_ report 
has been issued by the Clerk of the Council, giving some 
particulars of the electricity undertaking. It appears that the 
loss for the first three years working amounted to 115. 1Cd., 
and a profit of £237 is anticipated for the current year The 
report calculates that under private management the results 
would have justified the payment of a 5 per cent. dividend. 
and the placing of a substantial sum to depreciation account. 

HULL: Telephone Undertaking.—During the past year, 257 
additional instruments have been fixed in connection with the 
telephone undertaking. The number added during the tast 
three months has been 170, which is a record increase for any 
quarter since the undertaking was first started. 

LEEDS: Proposed Tramway | Extensions.— The Tramways 
Committee has promised to consider a proposition by the 
Farsley Urban District Council that the Leeds Corporation 
Tramways should be extended from Rodley to Farsley. 

LIVERPOOL: Workmen's Trams.—Mr. С. W. Mallins, the 
Tratiic Manager, has prepared a report upon workmen’s tram 
fares in Liverpool in consequence of a suggestion that the present 
facilities should be extended. The report points out that the 
receipts between 4.30 a.m. and 8 a.m., when the service is chiefly 
operated for workmen, was less per car mile by 2:284. than 
during the other hours of the day, and the comparative loss per 
annum 1s £914 over actual working expenses. If the earnings were 
equal to the remaining portion of the day, a sum of £6,090 per 
annum would be received, and adding this to the loss of working 
expenses, there was a total loss on the workmen's traffic of 
£7,004 per annum. London, Glasgow, and Bradford all report 
а loss on workmen's fares, and to extend the system in Liverpool 
to include school children would mean an increase of rolling 
stock, the cost of which, says Mr. Mallins, would probably 
turn the small margin of profit on the undertaking into a loss. 

LLANDUDNO: Sunday Trams.—The shareholders of the 
Llandudno Tramways Co. have decided to support an application 
to the Llandudno Council for permission to run the cars on 
Sundays. 

LONDON: Zondon County Council.—At the weekly meeting 
on Tuesday last, Mr. Hayes Fisher, in moving that the report 
of the auditors on the tramways accounts be received, said that 
though the report showed conclusively that the tramways had 
never earned a legitimate penny of profit, he thought that thev 
would be able gradually to write out the losses on the horse 
tramways, build up a renewal fund, and pay a proper proportion 
of the establishment charges. The development of tramways in 
parts of London where they would not pay, and any yielding to 
improper pressure to reduction in fares, must be guarded 
against. Mr. McKinnon Wood did not see why the losses on 
the displaced assets of the horse system should have to be met 
from the working charges of the undertaking. The Metropolitan 
Railway had been paying a little, but had not written off its old 
lines. They (the Council) had followed the practice of other 
municipal corporations (for instance, Liverpool) who had tram- 
ways, and he denied that they were being judged on commercial 
lines. 

London County Council: Tramways.—In a report by the 
Highways Committee, it is stated that among tramway works 
to be undertaken during 1908-9, is now included the reconstruc- 
tion of the lines transferred to the Council from the South 
London Tramways Co., namely, (1) from Nine Elms via 
Wandsworth Road, Lavender Hill, and St. John’s Hill, to East 
Hill Wandsworth, and (2) from Lavender Hill, via Queens 
Road, Battersea, to Chelsea Bridge. An estimate of £7.00 
in respect of the removal, lowering, or diversion and mains. 
pipes, wires, &c., along the first-named route has already 
been sanctioned, as also have estimates for the reconstruction 
of the lines for the underground conduit system. It is now 
proposed that the tramways in Queen’s Road should also be 
constructed for the same system, and the estimate for this 
route, which is about 14 miles long, double track, is as follows :— 
track work, &c., including special work, £7,100; for rails, 
£46,500; cables, &c.. £1,223: cable ducts, &c., £1,040; rolling 
stock, £4,250; making a total of £55,013. Owing to the low 
headway of certain railway bridges which cross Queen's Road, 
it will only be practicable to run single deck cars on this route. 
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Battersea.—The Borough Council. after having taken the 
advice of counsel, have decided to defend an action brought by 
Messr:. Mather and Platt, Ltd., for £800, the price of a spare 
armature. and to make a counterclaim. ‘The dispute arises out 
of the firm's contract for the supply of steam generating plant. 

ZHackney.—On January 23rd, the Borough Council adopted a 
scheme drawn up by the Electrical Engineer, for a hire-purchase 
installation system. А joint report of the Town Clerk, the 
Borough Electrical Engineer, and the Borough Accountant was 
circulated this week in regard to the financial arrangements for 
the scheme. The Council have power to borrow for this work, 
but in the opinion of the joint authors of the report it will 
be better to defer as long as possible the taking up of short 
loans. They therefore suggest that for the present this branch 
ot the undertaking be financed by the uninvested surpluses of 
the electricity undertaking. 

Hampstead: London Electric Power Bills. —The General Pur- 
poses Committee report having instructed the Town Clerk to 
communicate with the member of Parliament for the Borough, 
with a view to his opposing the motion to refer the London 
Electric Supply Bill and the London and District Electricity 
Supply Bill to a joint committee of the House of Lords and 
the House of Commons, when Ше same comes before the House 
of Commons, as tne Committee are of opinion that the oppo- 
sition of the borough councils to the two measures would be 
more likely to receive a sympathetic hearing from a Committee 
of the House of Commons than from a joint committee as 
proposed. 

Shoreditch: Tramway Dangers.—The Borough Council has 
decided to call the attention of the London County Council to 
the possibility of danger arising from the congestion of tram- 
way trathe in. Kingsland Road. It is proposed to ask the 
County Council. to receive а deputation on the question of 
widening the road in question. 

Мое Newtnyton.--On the 17th inst., the Borough Council 
considered resolutions passed at an informal conterence of 
representatives of Metropolitan Borough Councils who are 
electric lighting undertakers, to the effect that steps should be 
taken to tormulate a scheme for the development of the elec- 
tricity supply of London by a combination of existing under- 
takings. It was resolced to reply that in the opinion of Stoko 
Newington Council it was undesirable that а buly supply 
should be provided at the risk of the rates, and that the 
promotion of any such scheme should be left to private enter- 
prise subject to proper provision being made for purchase by the 
Local Authority at а reasonable price. 

MONMOUTH: The £10,000 Loan.—Having borrowed £10,000 
from the local bank on the security of a local nobleman for the 
electric lighting works, and the Local Government Board having 
objected to the rates being used for payment of the interest on 
this sum, the Corporation has applied for an extension of their 
borrowing powers to the amount in question as a way out of 
the ditliculty. Mr. J. Е. Willis, of the Local Government 
Board, held an inquiry into the matter last week, when it was 
stated that the total indebtedness to the bank is £10,553, but 
there are a few assets available, which will reduce this sum 
to about £9,000. 

OXFORD: Tramway Position.—With reference to the ar- 
rangements come to between the Oxford Tramways Co. and the 
National Electric Construction Co., mentioned in our last issue, 
it appears that the shareholders of the existing company will 
get a return of 72 per cent. of their capital, 60 per cent. of 
which will be paid in cash, or 45 per cent. mortgage debentures, 
and the remaining’12 per cent. in cash or ordinary shares. 

QUEENBOROUGH: Electric Lighting.—The Sheerness & 
District Electric Power & Traction Co. are to be asked to revise 
their charve for electricity. In event of a refusal, the Council 
threatens to consider the advisability of using another form of 
power in connection with the water undertaking. 


TENDERS INVITED AND 


AUSTRALIA: Melbourne.—Tenders are invited for the supply 
of 305 miles of bare hard-drawn copper cables. Particulars 
from Messrs. Mellwraith, McEacharn < Co., Proprietary, Ltd., 
agents for the Meibourne City Council, to whom tenders by 
April 7th. 

BOSCASTLE.—A scheme for electric lighting is beforo the 


Council. The estimated expenditure is to be only £1,000, and 
there is a strong feeling that a local company should be 
formed. Е 


BUXTON.—The Local Government Board has sanctioned a 
loan of £965 for electric lighting purposes. 

DORKING.—A Local Government Board inquiry was held 
last week into the application of the Council to borrow £1,160 
for the electric lighting undertaking. . 

EDINBURGH.— Tenders are invited for the wiring and fittings 
for electric supply at the Public Washhouse, Simon Square, 
Edinburgh. Full particulars from Mr. F. A. Newington, Elec- 
tricity Supply Station, Dewar Place, and tenders to the Town 
Clerk by April 1st. 

FAREHAM.—The Urban District Council has decided to 
make an application to the Local Government Board for a loan 


RAWMARSH: Dolter Surface Contact System.—At the last 
meeting of the Urban District Council, the Town Clerk reported 
a correspondence with the Mexborough & Swinton Tramways 
Co., with reference to the many complaints that had been made 
as to the danger arising from live studs on the tramway 
system. <As a result of negotiations between the Mexborough, 
Swinton & Rawmarsh Councils, a conference has been arranged 
between their representatives and the managers of the tramway 
company, at which certain suggestions made by the latter will 
be considered. | 

ROCHDALE: Tramway Assessment.—The Tramways Com- 
mittee has lodged an appeal against the assessment of the tram- 
ways, and a deputation has been appointed to wait upon the 
Assessment Committee with a view to a settlement. 

ST. ANNE'S-ON-SEA: Charges for Electric Lighting.—The 
local Tradesmen’s Association is approaching the Urban District 
Council for a reduction in the charge for electricity to private 
consumers. The present rate is 544. per unit. 

SANDOWN (LO.W.): Electric Lighting.--A meeting of the 
ratepavers was recently convened for the purpose ot considering 
whether the public electric lighting should be continued or 
whether there should be a reversion to gas lighting. A resolu- 
tion to continue the electric lighting was carried by 155 votes 
to 57. Mr. A. E. Mayes, Chief Electrical Engineer to the Isle 
of Wight Electric Light and Power Co., was present, and a 
somewhat spirited discussion too place between him ard the 
representative of the local gas company. 

SOUTHAMPTON: 7ramway Receipts.—The estimate for the 
working expenses upon the tramway undertaking last year were 
£35,249, but the actual expenses were 555.517. The actual 
income, on the other hand, was £54,365, an increase of £5,289. 

WALTON-LE-DALE: Llectrie Lighting Order.—A communi- 
cation having been received from the Board of "Trade with 
reference to the Electric Lighting Provisional Order, granted 
to the Council in 1904, the Clerk to the Council has been 
instructed to inform the Board that no steps have been taken 
to put this into force, and asking for an extension of time. 

WEST HAM: Tramway Matters.--The Electric Lighting and 
Tramways Committee has adopted the recommendation of the 
Tramways Manager (Mr. Н. E. Blain) that the extension of the 
Barking Road tramway to the Iron Bridge, Canning Town, the 
estimated cost of which, after allowing credit for the old mate- 
rials, is approximately £2,600. be now proceeded with. The 
Tramways Manager has been informed hy the Chief Othcer of 
the London County Council tramways that the L.C.C. has not 
arrived at апу decision with regard to extending their present 
terminus at Poplar to the county boundary. A communication 
is to be addressed to the Т.С.С. inquiring whether, pending the 
latter authority. dealing with their own extension in the East 
India Dock Road, they would he willing to construct their 
permanent way from the boundary with West Ham westwards 
to the foct of the Bridge approach (the portion in question 
not involving anv widening), and, subject to the Poplar Council 
not objecting. allow the line to be temporarily equipped on the 
overhead trolley system, and run by West Ham upon terms 
to be agreed. The Klectrie Lighting and Tramways Committee 
have decided that the practice of allocating the anticipated 
surplus on the Tramways Revenue account to the relief of the 
rates be discontinued, and that the disposal of such surplus be 
left over until the amount is ascertained at the close of each 
rear. 

WOOD GREEN: Electric Lighting.--The North Metropolitan 
Electric Power Supply Со. has made an offer to the Urban 
District Council for an electric Jighting scheme, which 15 now 
under consideration. The cost of the Council's electric lighting 
Provisional Order up to date 1s £1,2C0. 

YARMOUTH: Tramways Electrical Enerqy.—The electricity 
committee is to be asked to reduce the charge of 13d. per unit 
now made for the supply of energy to the tramways. 


PROSPECTIVE ‘BUSINESS 


of £10.000. for the purpose of erecting a пем generating 
station. Messrs. May & Hawes, the consulting engineers. esti- 
mate that the cost of carrving out the scheme would be £9,300. 
The scheme includes two 80 kw. generating sets and one 40 kw. 
generating set, two 120 b.h.p. Diesel engines, and one 60 b.h.p. 

FARNWORTH.—The District Council have decided to enter 
into an agreement with the Lancashire Electric Power Co. for 
the supply of current in bulk. Application has been made 
to the Local Government Board for sanction to borrow £7,000 
for the erection of а sub-station. 

GLASGOW.—The Tramways Department invite tenders for 
the following during the vear ending Мау 5156, 1909 :—Axles, 
steel tyres. and steel wheels; fuel for depots; fuel for Pinkston 

wer station; chilled iron brake blocks, car wheels, &c.; car- 
Pon brushes: V.I.R. cables: cartage; cast-iron castings: m. lle- 
able iron castings: cast-steel castings: granite and whin metal 
and chips: plumbers’ material; indiarubber and asbestos goods: 
springs; tiebars; water, gas, and steam tubes. &c.; galvanised 
wires: tool steel. Full particulars from the General Manager, 
46 Bath Street, and tenders to the Town Clerk by April 6ta. 

GILLINGHAM.—A Local Government Board inquiry was held 
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last week into the application by the Council for sanction to 
borrow £5,0C0 for the electricity works. There was consider- 
able opposition. 

HANLEY.--The application to the Local Government Board 
for sanction to borrow 218,000, is to be amended so that the 
amount shall be £21,959, which will cover the estimated capital 
requirements for the next eighteen months. 

ESTON & ISLEWORTH.—The District Council has de- 
cided to provide a new feeder cable for the Hounslow district 
covering a distance of about 2,000 yards at an estimated cost 
of £1,400. 

HOLYWOOD.—A scheme for electric lighting is now under 
consideration by the Council. 

LANCASHIRE.—We understand that the Earl of Ellesmere, 
Clifton & Kersley Coal Co., Wigan Coal & Iron Co., Ltd., 
Messrs. Pearson & Knowles Coal & Iron Co., Ltd., and other 
powerful colliery concerns in south and south-east Lancashire, 
are about to introduce electrical coal-cutting machines into 
certain of their ccllieries. 

LANCASHIRE & YORKSHIRE RAILWAY.--Tenders аге 
invited for stores during the twelve months ending April 30th, 
1909, including signal and telegraph fittings and telephonic and 
electric light wires. Full particulars from. Mr. Waring, Stores 
Department, Osborne Street, Manchester, and tenders to the 
Secretary by March 90th. 

LEEK.— Tenders are invited for engine, dynamo, and other 
foundations and extensions at the generating station buildings. 
Full particulars from the Surveyor to the Council, fee £2 2s., 
returnable, and tenders to the Chairman of the Electricity 
Committee by April 10th. 

The Council invite tenders for gas-producer plant and a 
gas-driven generator. Full particulars trom the Electrical 
Engineer, and tenders to the Chairman of the Electricity Com- 
mittee by April 11th. 

LONDON: Poplar.—The Electricity Committee invite tenders 


for the supply of various switchboards and gear at the electricity 
works апа  sul-stations. Particulars from the Electrical 
Engineer, and tenders to the Town Clerk by April 29th. 

PARTICK.—The Town Council invite tenders for the supply 
of stores for the eiectricity department during the year ending 
May 15th, 1909, including cables, meters, service cut-outs, 
incandescent lamps, arc lamp carbons, &c. Particulars from the 
Electrical Engineer, to whom tenders by April 4th. 

PERTH.—-A new cable is to be laid from High Street Port 
to the top of old High Street, at an estimated cost of about 
£150. 

SALFORD.—Tenders are invited for the following stores 
during the year ending March 31st, 1909 :— Cables, саме acces- 
sories, bitumen, cable conduits and pipes, wood troughing and 
bends, house service cutouts, meters, demand indicators, am- 
meters (gravity type), circuit breakers and ironclad switches, 
steel conduits for electrical wiring, electrical fittings and arc 
lamp globes and motor carbons, glow lamps, arc Jamp carbons, 
electric motors, motor starting resistances, iron castings, brass 
and gun metal castings, iron and steel bars, plates. &c.; iron- 
mongery, wrought-iron tubes and fittings. Specification, &c., 
from the Borough Electrical Engineer, Mr. V. A. Н. McCowen, 
Electricity Works, Frederick. Street, Pendleton, and tenders to 
the Town Clerk by March 30th. (See an advertisement.) 

SUNDERLAND.—-Tenders are invited for the supply of stores 
in connection with the Tramways Department, including general 
electrical and car supplies and overhead line material. Par- 
ticulars from the General Manager, Mr. А. К. Dayson, and 
tenders to the Town Clerk by April Sth. 

WEYMOUTH.— Tenders are invited for (1) a 3CO-kw. steam 
turbine and direct-current generator, surface-condensiny plant, 
and (2; extension switchboard panel for same. Full particulars 
from the "onsulting Engineers, Messrs. Kennedy & Jenkin, 17 
Victoria Street, London, S.W., and tenders to the Town Clerk 
by April 18th (see advertisement this week). 


TENDERS RECEIVED AND ACCEPTED 


AUSTRALIA.—The D.P. Battery Co. have received an order 
for a battery for telegraph work from the Commonwealth 
Government of Australia, and a repeat order for additional cells 
for their battery from the Bunbury Electric Light & Power Co. 
of Western Australia. 

BECKENHAM.—The following tenders have been accepted 
by the Council :—New battery house, Mes:rs. W. Н. Hyde & 
Co.; cable trough, Mr. Н. R. Mansfield; engine and cylinder, 
Mesrs. C. C. Wakefield & Co.; crank chamber oil, Messrs. 
Engleoert & Co. 

BRISTOL DOCKS.—The Docks Committee has placed an 
order with Johnson & Phillips, Ltd., for complete installation 
of cable, switchgear, arc lamps, &c., for Avonmouth Docks. 

CROYDON.—The Board of Guardians has accepted the tender 
of Messrs. Pryke & Palmer for the supply of electrical fittings 
and appliances. 

DAVY ARC LAMPS.—Arc Lamps, Ltd., have just received 
a large order from Messrs. J. Walsh, Ltd., of Sheffield, for 
164 of their flame and enclosed arc lamps for lighting their 
premises. Коте eight years ago Messrs. Walsh took alternating 
current from the Shetteld supply, and 150 Davy arc lamps were 
installed. The order for 164 lamps, however, is an extension of 
the lighting in consequence of Messrs. Walsh having decided 
to instal their own plant, and intend running all the lamps on 
direct current. 

HESTON AND ISLEWORTH.—The District Council have 
accented the following tenders for annual supplies for the 
electriatv department :—W. T. Henlev's Telegraph Works Co., 
cables, disconnecting and house-service boxes, and compound. 
British Insulated & Helsby Cables, house fuse boxes. A. 
Duckham & Co., engine oil, ls. 3d. per gallon; cvlinder oil, 
ls. 81d. Middleton Pros., castor, 28. 6d.; resin, 1s. 6d.; rape, 
2s. 9d. ; sperm, 2s. 9d. ; linseed, 2s. ; boiled cil, 2s. 1d. ; Russian 


tallow, 5d. per ıb. №. Sparrow, paraffin oil, 53d. per gallon. 


. Geipel & Lange, carbons, £3 7s. 6d. per 1.000. Leeds Contrat 


Co., earthenware troughs (square), £1 6s. 6d. per 100; earthen- 
ware troughs (U-shaped), £1 per 100; hard burnt tiles (various 
sizes), £2 Os. 6d., £3 4s. 6d., £2 5s. 9d., and £1 8s. per 1.000. 

HUCKNALL COLLIERY.—An order has been placed with 
Johnson & Phillips. Ltd., for the supply and erection of three- 
phase H.T. overhead transinission line. | 


MANCHESTER.—The Corporation have placed an order with 
Johnson & Phillips, Ltd., for supply and erection of three-phase 
transiormers for one of their sub-stations. 

LONDON: Bauttersea.—The Borough Council has provisionally 
accepted the tender of Appleby s, Ltd.. to carry out works to the 
crane at the central generating station, so as to enable it to work 
longitudinally by electricity in Пец of by manual labour as at 
present, for the sum of £124 10s. 

Islington,—The Borough Council has accepted the following 
tenders in connection with the electricity department :— Boilers 
for extension at the generating station, Babcock & Мох, 
£10,694; turbo-generator, Willans & Robinson, £8.968. Tenders 
were also accepted for the supply of coal at prices ranging from 
115. 4d. to 12s. 4d. per ton. 

1slington.—'T he Board of Guardians has accepted the tender 
of Pryke & Palmer for the annual supply of electrical fittings 
and sundries. 


RAWTENSTALL.—The Corporation have just entered into 
contracts for a generating station, equipment, part of the main 
cables for the electric tramways, &c., involving expenditure of 
£41.051. 

YARMOUTH.--The tender of the British Grittin Chilled Iron 
and *teel Co., Ltd., has been accepted for forty :tee] tyres at 
95s. 6d. each. 


COMPANIES’ MEETINGS AND REPORTS 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY.— 
The report for the year ended December 515, 1907, states that 
the capital expended during the year amounted to £31,..., 
making the total expenditure to date £421,198. The net 
revenue, including £1,634 brought forward from last accounts, 
amounts to £33.506. Deducting interest on debenture stock, 
interim dividends, leasehold and special redemption funds and 
interests, £1,425. and amount carried to reserve for depreciation, 
repairs, renewals, &c., £5,000, there remains £13,229 for dis- 
tribution. The directors recommend a final dividend on the 
ordinary shares for the half-year ended December ólst, 190/, 
at the rate of 9 per cent. per annum, less income tax, leaving 
a balance of £938 17s. to be carried. forward. The total appli- 
cations received at December olst last amounted to the equiva- 
lent of 184.841 30-watt lamps (5.545 kw.), being an increase ot 
25.150 for the vear. ‘The total number of Board of Trade units 
sold for all purposes was 2.860.554, being an increase of 251.00/ 
for the vear. The boiler. house at the company's Bourne Valley 


station has been reconstructed, and additional boilers installed 
during the year. The business of the Richmond (Surrey; Ele- 
tric Light & Power Co., Ltd., continues to be satistactiay. А 
dividend at the rate of 7 per cent. has been declared on the 
ordinary shares of that company in respect of the vesr ezded 
December 315+ list. 

At the annual meeting on Thursday, the report апа accounts 
were adopted. Mr. А. Н. Sanderson, the Chairman. who pre- 
sided, said he thought the result of the vears trading must 
be regarded as satisfactory, for in spite of the fact that there 
had been several adverse factors to contend. with, there had 
been a record increase in every department. The expenditure 
upon capital account during the vear—namelv, £31,030--had Leen 
chiefly on account. of mains, buildings, and machinery. The 
total receipts for the year had increased by £4.652. and so long 
as their revenue showed this rate of increase they would have 
nothing to complain of. This increase, however, would have 
been much better but for the reduction made last year in the 
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rate charged by them for electrical energy supplied to the 
Bournemouth Municipal Tramways. The equivalent number of 
30-watt lamps applied for to December ólst last showed ап 
increase of 25.150, which was a record in the company’s history, 
whilst the units sold increased by 251,037. Since January Ist, 
1908, the units sold were 75,916, an increase of 17 per cent. 
over the corresponding period of last vear. The total number 


of consumers up to date was 4,042, an additional 71 
having come on to the mains since January lst. With 
a view of keeping their business prominently before 
the public, considerable | improvements had been made 


at Verulam House, Bournemouth, where the local ofhces and 
central transformer and distributing stations were situated. 
These improvements consisted of elaborate decorations in front 
ef the buildings, providing the means of showing the latest 
designs and appliances for electric lighting, heating, and cooking. 

BRITISH INSULATED & HELSBY CABLES.—At the annu: 
meeting іп Liverpool оп Monday, Mr. Е. К. Muspratt pre- 
s ling, the report and accounts given in our last issue were 
adopted. The chairman stated that the orders on the books 
were very satisfactory, and the conditions obtaining last vear. 
namely, the high price of copper and the tightness of the money 
market, had now changed. 

CITY OF LONDON ELECTRIC LIGHTING.—Mr. J. В. 
Praithwaite presided at the ordinary general meeting оп Wed- 
nesday last week, when the report and accounts given in our 
lat issue were adopted. He stated that the capital expenditure 
during the vear had amounted to £39,710, and that the capital 
account now stood at £291,671. Prior to December 31st, 1906, 
thev had written off. out of revenue, £129.077 from capital 
account. and seeing that, in addition, they had reserves amount- 
ing to over £300.000, he thought the shareholders would agree 
with him that they were in a very sound position. In addition 
to paving a dividend of 6 per cent. for 1907, they had applied 
about 74 per cent. on their ordinary stock towards strengthening 
the company's reserves in various ways. ‘The net revenue 
showed an increase of £12,775, in spite of the fact that the 
sales to the London County Council tramways in 1906, which 
amounted to £5.518. did not appear in the accounts for 1907. 
Further. in spite of the higher «ost of coal, their works costs 
had been reduced by 02d. per unit. With revard to the London 
electric power question, he thought the position was now more 
satisfactory than it was two or three vears ago. He regarded 
the idea that London was in need of a cheap supply of electricity 
as fallacious and а myth. Last vear they had sold over six 
million units for power purposes, whilst the County of London 
Co., in 1997, sold more than half its entire output for power 
purposes. The Poard of Trade return, published in December, 
showed that no fewer than 66,287.518 units were sold by com- 
panties and local authorities in Lendon for power and heating 
purposes at an average cost of about lid. per unit. He 
maintained there was no demand for a new bulk supply com- 
pany, and that the existing stations of local authorities and 
«companies were auite capable of imnroving the electric supply 
for the metropolis. He was pleased to see the President of 
the Roard cf Trade was making an endeavour to treat this 
as a business problem, and not as one of party politics, and 
the Board of Trade would render great rervice to London 
if it would take the initiative by calling a conference of all 
"^rties concerned. At a subsequent special meeting the promo- 
tion of the London Electric Supply (Joint Committee) Bill was 
confirmed. 

DIRECT SPANISH TELEGRAPH.— At the annual meeting on 
Thursday, the renort and accounts, given in our last issue, were 
adopted. Lord Tweeddale, referring to the interruptions to the 
company's cables, said that the cost of repairing the Bilbao 
cable—namely, £3.294—had heen charged to revenue. He also 
pointed out that the depreciation of the company's securities, 
which a short time ago amounted to 16 per cent., had now been 
reduced to 14 per cent. 

LIVERPOOL DISTRICT LIGHTING.—The revort fer the 
vear ending December 31st, 1907, states that the directors have 
to record with rerret the death of another of their colleagues, 
Mr. Harold Cunningham, one of the original founders of the 
company, and, until his last illness, ове of the mest active 
workers in prcimoting the interests of the company. The de. 
mand for electricitv still shows a satisfactorv rate of increase, 
the units sold for the vear amounting to 354.750 units, an in- 
crease of 13.525. Owing. however, to the increased cost of 
fuel and other causes, the resuliine profit has not increased 
pro rata. The balance-sheet shows that the value of the ‘ free 
wired " installations is less than at the corresponding period of 
last vear. This is accounted for by the fact that the directors 
have decided not to carry out апу more of this work. as prac- 
tically all the honses now being built in the companv's area are 
wired for the electric. light during construction. Two of the 
old installations have been purchased cutrivht. and one written 
off. The equivalent. number of 16 с.р. lamps sunnlied at 
Devember 31st, 1907, was 24.281. an increase of 2.530 during 
the vear. Owing to the continued expansion of the business, it 
will shortly be necessary to lay down additional boiler plant to 
provide for the supply next winter, and this matter is having 
the careful attention of the directors. The gross profits for 
the vear. together with the amount brought forward from 1906, 
after payment of dividend, leaves a profit available for distri- 


bution of £2,315. Of this £20 bas been written off the cost 
of fitting up the offices in Tithebarn Street. and £835 set aside 
for depreciation, leaving a balance of £1,461, out of which it 
is proposed to declare а further dividend at the rate of 5 per 
cent. per annum, less income tax, for the nalt-year ending 
December ist, 1907. The meeting was held yesterday. 

LLANDUDNO & COLWYN BAY TRAMWAYS.—Mr. 
Stephen Sellon presided over the annual general meeting of this 
company in London on Monday. The accounts show that the 
expenditure on construction has amounted to £88.218, and closely : 
approximates to the estimates. The number of passengers 
carried during the year was 174.654, and the average fare per 
passenger was 2d. About five niles of lines are at work, and 
the total receipts worked out to 8d. per car mile. The chairman 
stated that he personally considered the results very satisfac- 
tory. The capita] issued to date is £99,400. The delay in the 
construction ot the Colwyn Вау section has been due to a 
difterence ot opinion with the local authorities as to the material 
to be used for paving. ‘This matter, however, has been satis- 
factorily adjusted by the board of ‘Trade, and the structural 
work upon the extension. has been commenced at both ends. 
The report and accounts were adopted. 

MELTON MOWBRAY ELECTRIC LIGHT.— The report for 
the vear ending December 31st, 190/, states that the lamps con- 
nected during the year increased from 16,391 to 17,528. The 
total number of consumers is now 585. Including the balance 
of £80 brought forward from last year, the accounts show a 
net profit ot £2,014. After payment of debenture and loan 
interest, £1,041, writing off the last instalment of £81 in respect 
of the exhibition expenses, and £75 depreciation and loss on 
wiring account, there is a balance of £816. The directors recom- 
mend that a dividend be declared at the rate of 2 per cent. per 
annum, which will require £400; that £400 be placed to reserve 
for renewal of plant, and the balance, £16, carried forward to 
лехі years account. The report and accounts were adopted at 
the meeting recently, 

NEWMARKET ELECTRIC LIGHT.-— The report for the year 
1907 states that the equivalent of 989 8-c.p. lamps were con- 
nected during the year, making the tota! connections equivalent 
to 22,713 8-c.p. lamps. Applications for the equivalent of a 
further 383 lamps have been received during the present year. 
It has been tcund necessary to install an additional generating 
set to the engine-house plant, and the total cost, including build- 
ings, 1s estimated to be £2,000. In order to meet this liability, 
it is proposed to raise new capital. The profit on the year's 
working, together with the sum brought forward from the 
previous account, amounts to £2,672. Debenture interest absorbs 
£110, and out of the balance the directors recommend a divi- 
dend of 5 per cent., carrying forward £600. ‘The report and 
accounts were adopted at the annual meeting last weck. 

NORTH METROPOLITAN ELECTRIC POWER DIS- 
TRIBUTION.— At the ordinary general meeting on Tuesday 
last, Mr. James Devonshire presiding, the report for the year 
1907 was adopted. Ап extraordinary general meeting was held 
subsequently, in which a resolution to increare the capital to 
£100,000 by the creation of 5.000 new shares of £10 each was 
adopted. 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY. 
—'[he report for the уеаг 1907, a summary of which was 
given on page 458 of our last week's irsue, was adopted at the 
meeting of the company on Tuesday last. Sir Ernest Spencer, 
who presided, said that the increased output was due to the 
opening uv of new lines by the Metropolitan. Electric. Tramways 
Co.. the larger supply to the Willesden and Stoke Newington 
Councils, and to the increased. output by the Distribution 
Company at Barnet, Hertford, and Enfield. From the com- 
mencement of 1928, a bulk апор!у had been given to the 
Hendon Electric Supply Co. The increase in expenses was 
mainly due to the higher price of coal. : 

SALISBURY ELES TRIC LIGHT & SUPPLY.—The report 
for the vear ended December 51st, 1997, states that the company 
continues to make progress. During the year the number of 
consumers has increased from 983 with 51.769 lamps connected 
to 1,012 with 33,560 lamps connected. The profit on the year's 
working, including £59 brought forward from last account, 
amounts to £5,352, and after paying £1,448 18s. interest on 
debentures and temporary loans, an interim dividend at the rate 
of 4 per cent for the half vear, amounting to £7C0. and writing 
off £125 from exhibition account, there remains a balance of 
65.059 to be dealt with. The directors recommend that а 
further dividend at the rate of 7 per «ent. for the half year be 
paid, making, with the interim dividend, 5; per cent. for the 
vear, and that £1.500 be carried to reserve, leaving £334 to be 
carried forward to next account. At the meeting recently the 
report and accornts were adopted. 

VICKERS, SONS & MAXIM.—At the annual meeting on 
Thursday. the repert and accounts, given in our last issue, were 
adonted. 

WINCHESTER ELECTRIC LIGHT & POWER.—The 
directors’ report for the vear 1997 states that the equivalent of 
35.214 8-c.p. lamps have been added during the vear, making the 
total connections at the end of the усаг 54.491 8-c.p. lamps. 
Including the balance of £299 brought forward from last vear's 
account, the statement shows a net profit of £7,221, which, after 
payment, of debenture and loan interest, £2,050, and writing off 
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£79, balance of the cost of the Electrical Exhibition, leaves a 
balance of £5,092 2s. 6d. available for distribution. An interim 
dividend for the half-year at the rate of 5 per cent. per annum, 
amounting to £1,105, was paid in September last, and the 
directors now recommend that a dividend at the rate of 7 per 
cent. per annum be declared for the half-year, which will 
absorb £1,547 16s. 6d., making 6 per cent. for the year; that 
£1,500 (instead of £1,000 as last year) be placed to depreciation 
account, and that £627 be placed to reserve fund account, 
. leaving a balance of £515 to be carried to the next account. At 
the meeting recently the report and accounts were adopted. 
YORK TRAMWAYS.—4At the half-yearly meeting last week 
the Chairman stated that the Corporation are now awaiting 
the confirmation by the Board of Trade of the order recently 
granted by the Light Railways Commissioners for the extension 
and conversion of the tramways to electric traction. When this 
confirmation was received, which might be expected in the 
course of the next two or three months. the Corporation would 
under their agreement purchase the coinpany's undertaking. 


PARLIAMENTARY INTELLIGENCE 


LONDON COUNTY COUNCIL (TRAMWAYS AND IM- 
PROVEMENTS) BILL.—Lord Sanderson presided over а Com- 
mittee of the House of Lords which had this Bill under con- 
sideration on Wednesday last week. Mr. Erskine Pollock, K.C., 
who appeared for the County Council, said there was only 
one opposition, viz., the Southwark Borough Council, which 
asked for the insertion of a clause giving them compensation 
for the removal of a convenience near Blackfriars Bridge Road 
on the line of route of tramway No. 7, which connected Black- 
friars and Southwark Bridges on the southern side. It was 
proposed to construct a convenience elsewhere with the amount 
awarded as compensation, but as this method of procedure 
would be outside the notices, there was a danger of the Bill 
being thrown out on Standing Orders, and consequently the 
County Council could, not agree. The committee decided not 
to insert the clause asked for, and the ВШ is proceeding 
unopposed. 

MOTHERWELL BURGH (EXTENSION). BILL.—This Bill 
has been before a Committee of the House of Commons during 
the week, presided over by Mr. Luke White. The main object 
of the Bill is to extend the burgh boundaries so as to include 
certain districts now outside, which are developing into indus- 
trial areas, and which are bound up with the trade of Mother- 
well. Incidentally, the Bill proposes to extend the limit of 
electric supply to the new area, and to this there is a certain 
amount of opposition, objections having heen deposited by the 
Clyde Valley Electrical Power Co. and the Lanarkshire Tram- 
wavs Co. 

PROGRESS OF ELECTRICAL BILLS.—The West London, 
Parnes & Richmond Tramways Bill, and the London Motor 
Roadways Bill, are down for second reading in the House 
of Lords on April 2nd. 

The London United Tramwavs Bill was read a first tine in 
the House of Commons on Thursday. 

The Wishaw Borough Electricity Bill has been referred to 
the unopposed Committee in the House of Commons. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION 
BILL.—This Bill was before a Committee of -the House of 
Lords, presided over by Lord Wenlock, on Friday. Mr. H. 
Lloyd, K.C., on behalf of the promoters, first gave the history 
of the company. and, dealing with the present position, said 
that a total capital of £800.000 had been raised, a quarter of 
which was in debentures. "The situation. was that the whole 
of the company's resources had been exhausted, their credit 
was сопе, and they were unable to raise, апу further capital. 
In 1907, after long negotiations, a scheme was devised which 
would enable the company to contine its operations, at any 
rate temporarily. The chief cause of the company's bad con- 
dition was that a large number of local authorities, colliery 
proprietors, and others had been supplied at ruinous rates. 
The result was that a limited company, being formed with a 
capital of £100.000 for the purpose of working such parts of 
the undertaking as could be carried on as a commercial success, 
but it had been found quite impossible to carry on the gener- 
ating station at Neath or Brigend, and agreements had been 
entered into with the Urban District Councils to. purchase 
the station at £7.000 and £3.000 respectively, although in the 
first place these had cost £40.000 and £20,000 respectively. 
One of. the objects of the present Bill was to receive sanction 
to these agreements. With regard to the works at Treforest, 
a limited hability company was working the undertaking, and 
sanction to this arrangement was also sought, as well as to a 
similar arrangement in зерага to the Cwmbran station. There 
were creditors to the extent of £85.000. and these they pro- 
posed to pay off in preference shares in the statutory company 
to the extent of £150 of stock for every £1CO of debts. The 
Bill also asked for sanction to modify the existing agreement 
with the Rhhonda, Llanelly. Mountain Ash, Caerphilly, Aber- 
carn, Neath. and Briton Ferry Councils, all of whom were 
now satisfied. and did not срроғе the Bill. The debenture- 
holders were supporting the propcsals contained in the Bill, 
and the only opposition was by the local authorities of 


Aberdare and Pontypridd, who desired to be left out of the 
company's area. He would conclude by saying that the scheme 
had been devised with the object of saving the three-quarters 
of a million of money invested in the undertaking, all of 
which would be lost if the Bill did not pass. Мг. 5. Boulter. 
on behalf of the debenture-holders, supported the Bill, and 
Mr, W. A. Chamen, the general manager and engineer, gave 
evidence as to the progress of the company. He stated that 
during the whole of their difticulties the consumption oi elec- 
tricity had consistently increased, in spite of the loss of many 
of the largest consumers in consequence of the uncertainty of 
the company's position. 

The opposition oi tne Pontypridd Urban District Council. 
who were represented by Mr. Ham, K.C., was that althouin 
they had not a Provisional Electric Lighting Order when 
the company was originally sanctioned, they now wished to 
be put in the position of those authorities owning orders— 
namely, that the company should nct come into their area 
without consent. Inu cross-examination, Mr. Chamen agreed 
to give them a clause to the effect that the power company 
would not attempt to secure customers who took a less con- 
sumption than 30,000 units per annum. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, ot 
9 Philpot Lane, London, E.C., informs us that the price oi 
electrolytic wire bars net c.i.f. port of arrival, quoted on 
Tuesday night, was £61 5s. to £61 15s. per ton (last week, 
£59 10s. to £60 per ton). 

К. №. PAUL.—Mr. R. W. Paul, the scientific instrument 
maker. informs us that he has removed from 68 High Holborn. 
and has opened a new showroom at 35 Leicester Square, where 
samples of his various patterns of electrical instruments may 
be inspected. Customers are requested to address all corre- 
spondence to Newton Avenue Works, as heretofore. 

JS LAND AT TRAFFORD PARK.—We learn that ore 
of the largest firms on this estate has decided to offer for sale, at 
cost price, about 50 acres of its freehold land not required for 
extensions. | 


MISCELLANEOUS CITY NOTES 


BRUSH ELECTRICAL ENGINEERING CO.—A petition 
for confirming a resolution reducing the capital of the Brusi 
Electrica} Engineering Co., from £650,000 to £439,512, will be 
heard in the Chancery Division before Mr. Justice Neville on 
April 4th. 

CHARING CROSS, WEST END AND CITY ЕГЕС. 
TRICITY SUPPLY.—Applications have been invited dunnz 
the week for £600.000 4, per cent. debenture stock at 98 
Holders of debenture bonds of the Сиу undertaking, which 
fall due on January 15th, 1909, are invited to subscribe, in 
addition to applications from subscribers in cash. Тһе pra 
ceeds of this issue will be applied in acquiring. all or апу of 
the £337,000 five per cent. bonds falling due as above. in 
payment of temporary loans secured against similar bonds to 
the extent of 5125.000, and for the general purposes of the 
City undertaking. The stock now offered will be secured by 
a trust deed which will create a first floating charge of the 
City undertaking, the trust deed providing that no mortgaze 
or charge shall be created ranking in priority to or pari рахи 
with the stock, but the company is to be at liberty from 
time to time to issue further debenture stock ranking pari passu 
with the present issue to the extent of one half of the capital 
expenditure on the City undertaking. The stock falls due on 
January 15th, 1941, at 100 per cent., but тау be redeemed 
previously at the option of the coinpany, or in case of voluntary 
liquidation, at 102. 

CITY OF LONDON ELECTRIC LIGHTING CO.—Warrants 
in payment of the balance of dividends for the year 1907 on 
this company's preference and ordinary shares have been posted. 

MELBOURNE TRAMWAY AND OMNIBUS CO.—A divi 
dend of 43d. per share, equal to 15 per cent. per annum, for 
the quarter ended March Ist. has been declared. 

NORTH METROPOLITAN ELECTRIC POWER SUPPLY 
CO.—Subscriptions have been invited during the week ior 
- 40,000 5 per cent. mortgage debentures of £1C0 each at раг. 
This is part of an issue of £126.500. of which £96.500 have 
already been allotted. The debentures are redeemable at 1% 
рег cent. at the option of the company after October 15th, 1914. 
at six months’ notice. The trust deed provides that from January 
lst, 1908. a sum of not less than £2,000 per annum shall be set 
aside out of the company's profits and invested in securities 
outside the company's business as a reserve fund, and the com- 
pany undertakes not to realise or create a charge on this fund 
without the consent of the trustees for the debenture-holders. 

SIR W. б. ARMSTRONG, WHITWORTH & CO.—The 
directors recommend a final dividend making 15 per cent. fer 
the vear on the ordinary shares, carrying. forward 161.18. 
Although the dividend is the same as in previous years, the 
sum carried forward is higher by nearly £60.000. 

SOUTH LONDON ELECTRIC SUPPLY CO.—A dividend 


of 4 per cent. is recommended upon the ordinary shares for the 


vear 1907. 
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THURSDAY, APRII. 2, 1908 


Registered as a Newspaper 


[PRIC E SIXPENCE, 
Aanval Nauhseription Rete (United 
Ada) рны са! А! о 4'96d. pre i6 ck. 


SUMMARY 


NEGOTIATIONS are in. progress for the sale of the pre- 
sent site and building of the Institution of Civil En- 
wineers to the Government, owing to the projected 
extension of certain publie offiees. A scheme is on 
foot for the acquisition of a new and larger site, nt 
the corner of Great George Street and Princes Street. 
One of the features of the proposed new building is 
lecture hall. with greatly increased acecmmodation. 
(Page 502.) 


Тик date of opening of the Electrical Exhibition to 
be held at Platt Fields Park, Fallowfield, Manchester, 
has been fixed for October 3rd, and it is to remain open 
until the end of the month. The preliminary arrange- 
ments are well advanced. (Page 503.) 


CONSIDERABLE progress has been made with the 
scheme for securing adequate representation of the 
electrical industry at the Franco-British Exhibition. 
(Page 003.) 

THe Dublin and Central Ireland Electrie Power Bill 
is now before a Committee of the House of Commons, 
presided over by Mr. Luke Wutre. The object of the 
Bill is the supply of electrical energy over portions of 
the counties ot Kildare, King’s County, and Queen's 


County. Gas engines will be used in connection 2 
200 kw. generating sets, and the utilisation of peat as 
a fuel. The promoters estimate that the cest of fuel 


will be 0054. per unit, which is compared with the 
lowest cost for fuel in. England at steam generating 


stations, namely, 0:13d. at Neweastle and “0:194. at 
Salford. It is estimated that there is sufficient peat in 


the area scheduled to give 35,000 h.p. for 300 years. 


Captain Н. RiaLL Sankey, who gave evidence on behalf 


of the promoters, stated that whereas it was estimated 
that the cost of the peat would be 4s. 2d. per ton, the 
return by the sale of the by-products, sulphate and 
ammonia, would, be 4s. per ton, and other minor by- 
products were estimated to produce a similar amount, 
but he did not think it would pay to instal the plant 
necessary for dealing with the by-preducts unless а 
load of 10.000 kw. was obtained. In this event the 
quantity of peat burned would result in 650 tons of 
sulphate of ammonia. (Page 503.) 


AN article by Mr. J. B. Sparks contains the results of 
an investigation made to determine the limiting econom- 
ieal pressures for transmission by underground INSU- 
lated eables. One example is wor Кеа through in order 
to explain the method adopted in the inv estigation. Оп 
account of the inereased cost of the insulation and lead 
covering at high pressures, and the comparatively small 
Saving in copper obtained bv further increasing the 
working pressure. about 25, 000 volts is found to be the 


200 
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maximum economical pressure for the longest practic- 
able distances of transmission. (Page 505.) 

THE inquiry before Mr. JAMES SWINBURNE into the 
proposed electrical regulations of the Home Office was 
concluded on Thursday, and we give the amended regu- 
lations as they now stand. In the final speeches for 
the objectors, the general position was taken that al- 
though an agreement had been come to, to a large 
extent, upon the details of the regulations, the opinion 
was still held that no regulations were necessary, and 
that in regard to the limit of voltage, if the regulations 
were enforced, this should: certainly be raised to 250 
volts for both alternating and continuous eurrent. In 
Mr. Gray’s summing-up speech for the Home Office, 
he said that the only reason he could gather from the 
opposition that the regulations should not be enforced 
was that before it could be proved an industry was 
dangerous there should be a heavy toll of human life. 
(Page 508.) 

Тнк adoption of electrical driving at the South 
Стойу Tin Mines, Cornwall, has resulted in а reduc- 
tion of the cost of the treatment of the product to less 
than half the cost when the mill was steam-driven, and 
has placed the undertaking, which was formerly un- 
profitable, on a paying basis. The tin and wolfram 
ores are separated magnetically, and the whole of the 
stamp mill and other machinery is now driven electric- 
ally. (Page 513.) 

A LETTER from Messrs. Hanpcock & Dykes criticises 
the action of the Council of the Institution of Civil 
Engineers in calling a meeting to authorise a scheme in 
connection with the proposed new building before the 
matter has been fully ventilated. The correspondence 
on telephone matters between Mr. A. R. BENNETT and 
Mr. Н. L. Wess is continued, and a letter from the 
Union ErEcrRIC Co. relating to no-volt releases for 
polyphase motors is published. (Page 514.) 


THE Exhibition of commercial vehicles and motor- 
boats now open at Olympia contains a few purely 
electrical vehicles, ranging from omnibuses to carrier 
tricycles, and several examples of petrol-electric sys- 
tems as applied to motor omnibuses. (Page 515.) 


THE water-power plant on the Chicago drainage 
canal at Lockport at present consists of a group of four 
4,000-kw. alternators, driven by horizontal shaft tur- 
bines, but provision is made for extensions, bringing 
the ultimate output up to 32,000 kw. Power is trans- 
mitted at 44,000 volts to Chicago over an aluminium 
line 30 miles long. (Page 517.) 


A SERVICE of accumulator omnibuses is running in 
Philadelphia, the garage and battery-charging and re- 
pair shops adjoin the generating station, and special 
appliances are provided for rapidly changing the bat- 
teries. (Page 518.) 

Tue design and use of telephone and telegraph trunk 
cables was dealt with by Mr. Е. Tremain in a Paper 
read last week before the Newcastle Local Section of 
the Institution of Electrical Engineers. The author 
discussed the different arrangement of cores possible in 
paper-insulated lead-covered cables for various numbers 
of conductors, and went into the question of super- 
imposed circuits, the extended use of which he strongly 
advocated. A number of practical points were brought 
out by the various telephone engineers and others who 
took part in the discussion. (Page 519.) 


Some further contributions have been received to the 
discussion on the Paper read recently by Mr. R. К. 
Morcom and Dr. D. К. Morris on artificial loads for 
testing electric generators before the Birmingham Local 
Section of the Institution of Electrical Engineers, in 
which several forms of liquid resistance are described. 
(Page 529.) 

Two lectures on '' Standardisation ° in Mechanical 
and Electrical Engineering respectively were delivered 
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by Dr. К. T. Guazesrook at the Royal Institution on 
Thursdays, March 19th and 26th. The lecturer dealt 
chiefly with the historical side of the matter, but de- 
scribed also in some detail the work of the Engineering 
Standards Committee. (Page 524.) р 

UNDER ÉLEcrRocHEMISTRY AND ELECTROMETALLURGY 
attention is drawn to the patent of E. VIEL, in which 
it is stated that aluminium can be successfully obtained 
from silicates. А note is also given on Dr. Krzer’s 
work on colloidal solutions .and their application to the 
manufacture of metallic filaments. (Page 525.) 

UNDER ELECTRICAL SCIENCE, in the British and 
American Section, appear some notes from the annual 
report of the Magnetic Department of the Carnegie 
Institution. An account is also given of Prof. J. J. 
Tiomson’s fourth lecture on ‘‘ Electric Discharges 
through Gases," at the Royal Institution. It was 
shown by experiments how secondary ionisation was 
effected in an ionised gas under the influence of an 
electric field, by collision between the charged particles 
and the molecules of the gas, and also between the 
positive particles and the negative electrode. In the 
Papers abstracted in the Continental Section, Senb 
investigates the magnetic properties of electrolytic 
iron; DEMBER deals with the fatigue of photoelectric 
cells; DoGLio determines the duration of cathode emis- 
sion; and LuDEWIG criticises the theory of electrolvtie 
interrupters. (Page 525.) ' 

THE signalling system employed on the newly-opened 
Hudson River tunnels is of the automatic electrically- 
worked type. Self-acting train-stops are provided, and 
at junctions, &c., illuminated track diagrams are used. 
(Page 526.) 

AMONGST the Patent Specifications published last 
Thursday are two by R. A. FESSENDEN, the first of 
which describes an improved receiving system for selec- 
tive wireless telegraphy, and the second of which relates 
to a method of wireless signalling in which the magnetic 
component of the electromagnetic waves is used instead 
of the electrostatic component. In this system, ne 
vertical antenna is required. The BritisH Тном»ох- 
Houston Co has one relating to magnetic wedges con- 
structed of iron wire, and another describing an m» 
provement in their system of control for petrol-electric 
vehicles. А specification by GRIFFITHS AND BEDELL 
relates to an improved form of cable for the “О.В. 
surface-contact system of electric traction. (Page 521^ 

THE Mexborough, Swinton, and Rawmarsh Urban 
District Councils are considering the possibility of sub- 
stituting the overhead trolley system for the Dolter 
system now being used in their districts. An arrange 
ment has been come to for a supply of electrical energy 
to be given in Port Glasgow by the Greenock Corpora- 
tion. А proposition to reduce the number of street arc 
lamps in certain streets in Newcastle is reported upor 
adversely by the Tramways Manager and the Lamps 
Inspector. The new electric lift on the East Clim at 
Bournemouth is now in operation. (Pages 529 and 
530.) 

Derby Electric Lighting Committee estimate their 
capital requirements during the coming financial year 
at £7,500. A Local Government Board inquiry has 
been held at Wimbledon with regard to a loan et 
£21,000 for electric lighting purposes. Wallasey Coun- 
cil requires automatic overload and reverse-current 
single-pole circuit-breakers; and the Limerick Council 
invites tenders for stores. (Page 431.) 

Born the South Wales Electrical Power Distribution 
Bill and the North Metropolitan Tramways Bill were 
passed by a Committee of the House of Lords last 
week. Тһе London and Windsor Motor Roads, Тгаш: 
roads and Tramways Bill has been abandoned. (Pav 
533.) 

Tue half-yearly report to December, 1907, of Messrs. 
Willans & Robinson shows a profit at Rugby of £22.16. 
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and а loss аё Queen’s Ferry of £3,128. For 1907 the 
South London Electric Supply Corporation is able to 
distribute £15,479, after meeting depreciation and in- 
terest on debentures. (Page 534.) 


THE present position with regard to the proposed 
Home Office Regulations as to the use of electrical 
energy in factories is decidedly peculiar. While still 
protesting against the imposition of any regulations at 
all, a Committee of objectors—representing practically 
every supplier of electrical energy, a number of large 
electric power users, and the Chambers of Commerce— 
have been compelled to discuss the regulations already 
«lrafted, and to agree provisionally on an amended code 
which will probably be adopted by the Home Office 
without much further adjustment if the threat 
of imposing regulations is put into execution. We 
publish the amended draft in full this week, and it 
will be seen that the alterations in form are consider- 
able. Where previously certain precautions were 
ordered to be taken in every factory in which electricity 
is employed, some of these safeguards are now only to 
be introduced compulsorily ‘‘ where necessary to pre- 
vent danger," and other requirements are to be fol- 
lowed ''so far as is reasonably practicable." But, 
although the amendments have certainly relaxed the 
stringency of the regulations, there is no doubt that the 
regulations are still in a form likely to give a consider- 
able amount of annoyance and vexation to the supplier 
and user of electrical energy. We cannot but think 
that, throughout the detail work of revision, the method 
chat would be emploved for enforcing the regulations 
has not been kept sufficiently in the foreground. 
Apparently it is proposed by the Home Office that 
the existing staff of factory inspectors are to have elec- 
trical inspection added to their duties. The rank and 
file of factory inspectors can perhaps best be classified 
as highly intelligent, polite, and observant machines. 
They are not necessarily engineers, and they are cer- 
tainly not electrical engineers: probably not one fac- 
tory inspector in ten knows the difference between an 
«electrostatic voltmeter, a no-voltage release, an isolat- 
ing link, and a transformer. Such men are doubtless 
eminently capable of seeing that rules as to ‘‘ fencing ”’ 
of machinery, the size of workshops, posting-up of 
regulations and copies of Acts, and similar require- 
ments easy of interpretation are carried out, but they 
are certainly not able to form judgments on highly 
technical questions. Yet in the draft electrical regula- 
tions as amended the words ''so far as is reasonably 
practicable '" and ''if necessary to prevent danger ” 
constantly recur, and it is presumably the well-mean- 
ing. but in this respect inexperienced factory inspeetor 
who is to decide whether each particular preeaution is 
** reasonably practicable," or whether it is ‘‘ necessary 
to prevent danger ” in the particular case before him. 
We will imagine a factory inspector of the old school 
entering an electrically-driven works armed with this 
code of regulations. He will possibly start conscien- 
tiouslv at Definition 1, and ask for a hot-wire or elee- 
trostatie voltmeter to enable him to ascertain whether 
ihe pressure is “low,” “medium,” ''high," or 
** extra high." On being told that there is no such 
instrument on the premises, he will read through the 
regulations, and, finding that the provision of such an 
instrument is not obligatory, will perhaps pass on to 
another definition and ask to be shown all the '' con- 


€ € 


? 


ductors " on the premises, in order that he may see 
whether thev eomply with Regulations 1 and 2. He 
will possibly be told that most of the. conductors are 
in pipes and inaccessible for inspection, and will again 
wonder when he finds that there is nothing in the regu- 
lations forbidding the concealment of conductors in 
pipes or within walls. Yet this man will have to decide 
whether all apparatus and conductors are ‘‘ sufficient "' 
in size and power for the work they are called upon to 
do, and whether they are protected ''so far as is 
reasonably practicable.” He will have to pass judg- 
ment as to whether every switch, circuit-breaker, or 
isolating link is constructed and placed '' so as to pre- 
vent danger,” and whether portable insulating stands, 
sereens, boots, or gloves are '' neeessary,'' and, if so, 
whether those in use are ''of such size, quality, and 
construction, according to the cireumstances of the use 
thereof that a person is thereby adequately protected 
from danger." In fact, almost every one of the thirty- 
two regulations requires technical knowledge for its 
interpretation; the words ‘‘ adequate,” ‘‘ sufficient, '' 
“efficient.” “ proper," '' suitable,” are constantly re- 
peated, in addition to the phrases ‘‘ so far as is reason- 
ably practicable "" and “ where necessary.” The whole 
idea of placing such regulations as these in the hands 
of an ordinary factory inspector is not only ludicrous 
but dangerous. 

Serious '' electrical’? accidents, occasioned by the 
neglect of proper precautions on the part of the em- 
ployer or his electrical engineer or contractor, are so 
rare in this country that no code of regulations or 
systematice Government inspection is necessary. 
Were accidents frequent enough and serious enough, 
however, to call for the enforcement of such 
regulations as these, an adequate inspection to ensure 
their proper observance would require an army of fifty 
or a hundred highly-paid officials, possessing at least 
equal experience in electrical engineering, tact, firm- 
ness of character, and consistency of purpose as has 
been exhibited by his Majesty’s one and only Electrical 
Inspector of Factories during the six years he has 
occupied this position. 

——— Е 


THE Paper on telephone and telegraph cables, read 
by Mr. Е. TREMAIN before the Newcastle Local Section 
last week, shows that the design of multiple telephone. 
and telegraph cables has undergone considerable modi- 
fication at the hands of the Post Office during recent 
years. In order that each section of cable on a long 
route may be taken into service as soon as it is laid, 
and so that the utmost and speediest return can be 
obtained from the heavy capital expenditure on new 
lines, eables are now designed to include a number of 
pairs of comparatively light copper wires which can be 
used for the short distance work initially, and can sub- 
sequently be employed in parallel for long-distance lines. 
This is but one of the modifications in design dealt with 
in Mr. TREMAIN's Paper; the whole essay is worthy of 
careful study by the telegraph and telephone engineer 
and the eable-maker. It is surprising that, while pro- 
gress is made in the design of large multiple cables for 
underground work, the submarine telegraph cable with 
its simpler construction and fewer conductors has re- 
mained almost unaltered for a quarter of a century. 
It is true that there have been slight improvements in 
detail. and that a few comparatively short paper- 
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insulated cables have been laid with suecess by the 
German Government, but the great question of con- 
structing a cable with insulation of a much lower specific 
inductive capacity than guttapercha for long-distance 
submarine work has remained almost untouched. We 
are convinced that, by supplementing our present 
knowledge of the theory of telegraphic and telephonic 
transmission and of the properties of cable insulating 
materials, with a certain amount of special experimental 
research, submarine telephony over tar greater distances 
than at present would be possible, greater telegraphic 
speeds could be obtained over the next long cables 
that are laid, and the necessity of retransmission of 


messages in the ease of long routes could be much 
reduced. The majority of the ditliculties to be over- 


come in the manufacture of submarine cables with 
lower capacity and higher inductance are purely 
mechanical ones. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, APRIL 2хр, 
Institution of Electrical Engineers. 
8 p.m. Ordinary General Meeting at 25 Great George 


Street, Westminster, S.W. Paper to be read :—'' High- 
speed Electrical Machinery,’ ' by С. Stoney and А. Н. 
Law. 


Ciril and Mechanical Engineers’ Society. 
8 p.m. Meeting at Caxton Hal, Westminster, S.W. 
Paper to be read :--'' Ftliciency of Boiler- heating ‘Sur: 
face,” by C. H. Wingfield. 


Röntgen Society. 

8.15 p. m. Ordinary General Meeting at 20 Hanover Square, 
W., when the following Papers will be read :—(1) ‘Тһе 
Measurements of Short Exposures and Production of 
Uniform Sparks," by F. Н. Glew; (2) “ The Tech- 
nique for Production of X-Ray Negatives by Very 
Short Exposures,” by Dr. Р. L. Hope. 


SATURDAY, APRIL 4тн. 
Royal Institution. 
Afternoon Lecture, V., by Prof. J. J. Thomson, F.R.S 
** Electrical Discharges through Gas.” 
Institution of Electrical Engineers, Manchester Students’ 
Section. 


2.50 p.m. Visit to works of Messrs. Browett, Lindley & 
Co. 
MONDAY, APRIL бтн. е 


Institution of Electrical Engineers, Newcastle Local Section, 
8 p.m. Meeting at the Armstrong College, when the SEE 
by G. Stoney and А. Н. Law on “ High-Speed Elec- 
trical Machinery " will be read. 
Dick, Kerr Engineering. Soctety. 
8 p.m. Meeting at Messrs. Dick, Kerr’s works at Preston. 
Paper to be read :—'' Elevators," by R. V. Morse. 
TUESDAY, APRIL 7тн. 
Institution of Electrical. Engineers, 
Section. 


7 p.m. Annual General Meeting at the Municipal School 
of Technology. 


Manchester Students 


8 p.m. Ordinary Meeting. Paper to be read :—'' General 
Testing," by J. Roberts, Jun. 
WEDNESDAY, APRIL, 8rn. 


Institution of Electrical Engineers, Birmingham Toral Section, 
7.30 p.m.— Meeting at the Technical School, Suffolk Street, 
when the Paper on “New Alternate Current Instru- 
ments," bv Dr. W. E. Sumpner and J. W. Record 

will be discussed. 


Association of Engineers in Charge. 

7.30 p.m. Meeting at St. Bride’s Institute, Fleet Street, 
London. Paper to be read, “Indicators and Indicator 
Diagrams,” by W. A. Tookev. 

Royal Society of Arts. 

8 p.m. Ordinary meeting. — Paper to be read, ''Technical 
Education in America," by Sir William Preece, K.C.B., 
F.R.S. 

Incorporated Institution of Automobile Engineers. 

8 p.m. Meeting at the Institution of Mechanical Engineers, 
St. James's Park, London. Paper to be read, “A 
Svstem of Costing, Book-keeping, and Recording, suit- 


able for a Motor or other Engineering Factory," by 
J. S. Napier. 


THURSDAY, APRIL 9тн. 
L.UC.C. School of Photo-Engraving. 

8 p.m. Lecture by Sherard Cowper-Coles, оп ‘‘ Some Notes 
on Electrotvping." 

FRIDAY, APRIL 10тн. 
Physical Society. 

8 p.m. Meeting at the Royal College of Science, South 
Kensington. Agenda :—(1) "An Experimental Inves- 
tigation of the Nature of X-rays,’ by Prof. W. Н. 
Bragg, F.R.S., апа Mr. Madsen. (2) “ Short Spark 
Phenomena,” by W. Duddell, F.R.S 


Royal Institution. 
9 p.m. Evening discourse’ on “The Carriers of Positive 
Electricity,” by Prof. J. J. Thomson, F.R.S. 
SATURDAY, APRIL 11тн. 


Royal Institution. 

5 p.m. Afternoon Lecture VL., on “Electrical Discharges 

through баз,” by Prof? J. J. Thomson, F.R.S. 
Birmingham and District Electric Club. 

7 p.m. Meeting at the Colonnade Hotel, New Street. 
Paper to be read, *' Electrical Train Lighting," by 5. Н. 
Bridcut. 

Institution of Electrical. Engineers, Students’ Section. 

Visit to the Electric Lighting Station of L.N. & W. Ба 
way, at Chalk Farm. 


PROPOSED NEW BUILDING FOR THE INSTITU- 
TION OF CIVIL ENGINEERS 


І: has been known for some time, and was stated 
in the President's inaugural address, that the ac- 
quisition by the Government of the present premises of 
the Institution of Civil Engineers, in which most of 
the meetings of the Institution of Electrical Engineers 
are held, was imminent, and a meeting is to be held 
to-morrow to authorise the council entering into certain 
avreements in the matter with a view to the sale ct 
the present building and site. The question of a new 
site has engaged the close attention of the council for 
в long time past; and after much negotiation and dis- 
cussion of alternative proposals, they have arrived at an 
understanding with Н.М. Office of Works which will 
afford the Institution opportunities of improved accom- 
1iodation impossible to be obtained on the present site. 
The proposed new site occupies a position at the comer 
of Great George Street and Princes Street, the latter 
street being widened at its northern end, and other 
alterations made in connection with the completion oi 
the public offices which will add to the advantages of 
that situation. 

It has been arranged that the new site shall com- 
prise a considerably larger area than that of the present 
building; and special attention has been given to the 
possibility of including within the new building a hall 
of a character similar to those possessed by the great 
legal societies, which will afford facilities for the con- 
duct of examinations and the holding of special meet- 
ings and gatherings, when the numbers present largely 
exceed those which the existing building can accain- 
modate, and in which the memorials of eminent en- 
gineers may find a place. 

In order to provide the additional funds which arc 
considered necessary to avoid drawing upon the invested 
capital of the Institution to a greater extent than is 
desirable, and to ensure the additional revenue which 
the larger building will entail, a scheme has been pro- 
posed which will be submitted to the meeting of intro- 
ducing the payment of a fee of £10 10s. on transfer te 
full membership, and to make the entrance fee to be 
paid by those who may be in future elected in the first 
instance as full members £21. No alteration in the 
annual subscriptions is proposed. With regard to tl: 
building fund itself, about £8,000 has already bert 
promised from prominent engineers, and the council 
suggest that many of those who are already full men 
bers will voluntarily contribute the same additional «n 
as that proposed to be levied upon those who may here- 
after be transferred to full membership. 
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THE FORTHCOMING ELECTRICAL EXHIBITION AT MANCHESTER 


To be held in special buildings at Platt Fields Park, 
Fallowfield, Oct. 3—31, 1908 


ene the notice which appeared in ELECTRICAL 
ENGINEERING of March 19th (p. 425), announcing 
the progress which has been made regarding the ar- 
rangements for the holding of an Electrical Exhibition 
in Manchester next October, and contradicting an un- 
founded rumour that the scheme was to be abandoned, 
the movement has advanced a good deal, and we are 
glad to say that the scheme is now taking definite shape, 
and that a number of details have been settled. A meet- 
ing of the general committee organising the exhibition 
was held in the Electricity Committee Room, Town 
Hall, Manchester, on Tuesday, March 24th, when the 
executive committee reported fully as to their proceed- 
ings up to date, and it was unanimously resolved to 
confirm the recommendations of that committee and to 
proceed with the final details in connection with the 
holding of the exhibition. 

The Secretary was instructed to enter into a contract 
with the Manchester Corporation for the use of Platt 
Fields Park, Fallowfield, as the site, and to accept the 
lowest tender received for the erection of the necessary 
buildings. These buildings have been licensed by the 
Manchester Corporation for one year, and the plans 
have been passed by the city architect. 

In the meantime a draft prospectus and plans of 
floor space available for exhibitors had been prepared, 
and already the large number of applications and in- 
quiries for space, indicate the prospect of a thoroughly 


representative exhibition, and are very encourag- 
ing. The Secretary has been instructed also to enter 
into the necessary contract with the Manchester Cor- 
poration Electricity Committee for a full supply of elec- 
trical energy, and it will be of interest to intending 
exhibitors to know that, in addition to а 200-volt con- 
tinuous-current supply for lighting, there will also be 
available for power purposes either continuous current 
at 400 volts, or a three-phase alternating supply at the 
same voltage. 

A preliminary prospectus or circular has been ap- 
proved, and will be circulated forthwith, and rules and 
regulations, with & plan of the floor space available, are 
in course of preparation. 

It has now been definitely decided that the exhibition 
shall open on Saturday, October 3rd, and close on 
Saturday, the 31st of the same month. The committee 
have appointed Mr. S. G. Castle Russell as honorary 
consulting eleetrieal engineer, and Mr. Albert Jennison, 
Deansgate Arcade, Manchester, consulting architect. 

We are glad to see such evidences of the vitality of 
the scheme, and it is very satisfactory to learn that the 
activity of the members of the committee, and the in- 
terest which is being taken in the project by all 
branches of the electrical industry, has placed the 
undertaking in such a position that its success is now 
assured—a success which cannot fail to be of mutual 
benefit to all those who participate in it. 


THE FRANCO-BRITISH EXHIBITION 


Co-operative Electrical Exhibit 


E are pleased to be able to announce that a good 

deal of progress has been made with the move- 
ment for ensuring a thoroughly representative and effec- 
tive demonstration by the electrical industry at the 
fortheoming Franco-British Exhibition at Shepherd’s 
Bush. The committee which was formed with this 
object by the Institution of Electrical Engineers have 
acquired aspace of about 7,000 square feet, upon which 
it is intended to erect four fireproof pavilions, in 
and around which will be exhibited electrical apparatus 
of every description in general use. A meeting was 
held last Friday, at which about twenty of the largest 
electrical firms made formal application for space, and 
a circular and plan of the exhibition stands is being 
prepared to send out to those firms who have already 
expressed their intention of taking part in the exhibit 
but were prevented from being present. The com- 
mittee are anxious to receive the names of other firms 
who are desirous of taking part in the movement. The 
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space now available is rather limited, as nearly half 
has already been allotted. Applications, which should 
be addressed to Mr. С. б. Northcote, 2 Queen Anne’s 
Gate, Westminster, S.W., are obliged to be dealt with 
in strict rotation, and it is anticipated that within the 
next week or ten days, the whole of the space will be 
taken up. The committee of conference of chief offi- 
cials of the London Supply Companies have donated a 
substantial sum of money towards the cost of this elec- 
trical display, and although it is the first co-operative 
exhibit arranged for the electrical industry, its success 
seems likely to be undoubted, and the cost to individual 
exhibitors is, on account of the combination of interests, 
quite nominal. The committee are particularly desir- 
ous of obtaining offers from manufacturers of incan- 
descent lamps or cooking apparatus which may be 
exhibited, to arrange for demonstrations of lamp-mak- 
ing, heating, and cooking, and it is hoped that an effec- 
tive combined exhibit will be got together. 


FROM PEAT 


Dublin and Central Ireland Electric Power Bill 


Te House of Commons Committee, under the chairmanship 
of Mr. Luke White, commenced consideration of this Bill on 
Monday. Counsel for the Bill were Mr. G. M. Freeman, 
K.C., Mr. Roger Wallace, K.C., Mr. Jeeves, and Mr. Seely. 
The opponents to the Bill are the Dublin Corporation, County 
of Dublin County Council, Rathmines and Rathgar Urban Dis- 
trict Council, Pembroke Urban District Council, Dublin United 


Tramways Co., Alliance and Dublin Consumers Gas Co., and 
the Blackrock Urban District Council. 

Mr. Freeman, K.C., in opening the Bill, said its object was 
to incorporate a company to supply electrical energy over an 
area in [reland comprising portions of the counties of Dublin, 
Kildare, King's County, and Queen's County. А main gene 
rating station will be erected upon the Grand Canal, close 
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to Robertstown. This canal forms a highway pratically 
throughout the whole of the proposed area of supply. and it 
is interesting to note that the promoters ot the Bill have 
made arrangements with the owners ot the canal for carrying 
overhead wires along the banks. Owing to the presence ot 
peat in the district, it was intended to make use of a process 
which was not familiar in this country, but was very familiar 
in other countrics on the Continent. Gas engines would be 
us2t, supplied with peat as [uel, and arrangements had been 
made with an owner tor the purchase of about 500 acres ot 
the nearest peat boys to the generating station; and the depth 
ot peat available on this land wouid enable the promoters 
to supply for a great number of years, even on a most favour- 
able assumption of the business they were likely to procure. 
Even were this supply to be exhausted, there were plenty of 
other bogs in close proximity, and these other lands were 
situated upon such an incline that it would be possible to 
get the peat by mechanical means to the works, at a very 
low «ust. "The great didiculties hitherto in геіегепсе to tne 
utilisation of peat, continued counsel, had been the amount 
of moisture -about 90 per cent. was the correct amount —found 
in the peat, and if this were dried, the expense ot doing 
so was too great in proportion to the return. But under the 
process now conunonly used in Germany and various other 
parts of the Continent, it was not wise to dry the peat (оо 
mucn, as for economical working it was necessary to have 
50 per cent. or 60 per cent. of the moisture in the peat. The 
surplus moisture was dried out by leaving the peat in the 
sun and in the haudling on the way to the works, so that 
without any artificial drving the peat was got into the recelvels 
at the works. It was estimated that the cost of fuel 
would be 0 054. per unit, and this cost was compared with 
the two lowest fuel costs in England, viz., 07194. per unit at 
Salford, and 0134. at Newcastle. Sulphate of ammonia would 
be recovered in the process, and it was estimated that the 
cost of the peat would be met by the return from the by- 
product. The capital is £450.000 in shares and £150.000 in 
borrowing powers. Dealing with the amount of support which 
the Bill is receiving it was stated that the Dublin Industrial 
Development Association, which is an association endeavouring 
to encourage and attract fresh trade to Ireland, was in favour; 
the Dublin Lucan Tramways Co. was willing to take a supply ; 
the Dublin and Blessington Tramways would favourably con- 
sider the taking of a supply; an agreement had been made 
with the Blackrock Urban District Council for giving a supply, 
subject to the Bill being passed; and the Kingstown Urban 
District Council and Rathdown Union were also in favour ot 
the Bill. The fact that at present there were few industries 
in the proposed area was no argument against the scheme, 
for at Niagara, when that scheme was fist thought of, there 
was not а factory within 50 miles, but in a very short time 
the whole district was filed with industries. The industries 
which, it was hoped, would be attracted to Ireland were the 
electro-chemical and electro-metallurgical industries. Dealing 
with the opposition to the Bill, Mr. Freeman said the Dublin 
Corporation, which wished to be absolutely excluded, was pro- 
tected by the clause under which the company could not supply 
there without consent, with an appeal to the Board of Trade. 
The view of the promoters was tnat the plant of the Dublin 
Corporation was obsolete, and they had no doubt that in 
the course of time the Corporation would be only too pleased 
to come to terms for a supply in bulk. The opposition of the 
County of Dublin County Council was both unreasonable and 
unprecedented, for, although it had no powers to supply elec- 
tricity itself it asked that no supply should be given by the 
company without consent. The general position taken up by 
the promoters was that all towns giving a supply of electricity 
should be asked for its consent before a supply is given, 
subject to an appeal to the Board ot Trade in the event of 
the consent being unreasonably withheld. 

Mr. Jons STURGEON, civil and mechanical engineer. of Leeds, 
who has been connected with the Niagara, Lancashire, 
Yorkshire, and Belfast power schemes, was then called. With 
regard to the latter scheme, he stated it had been taken over 
by Dr. Mond, who was now erecting a generating station at 
Portadown, which would be driven by gas engines utilising 
peat in the same way as was proposed by this Bill. The area 
of the propcsed scheme is 1.460 square miles, and included 
7,000 acres of bog land. The area also included 121 miles of 
the Grand Canal. ‘lhe depth of the bog of which ijt was 
proposed to purchase 500 acres was 25 ft., and this would be 
sufficient for 15,000 h.p. for 50 wears at 30 per cent. load 
factor: whilst the whole of the 7.000 acres of bog would give 
35.000 h.p. for 300 years. There was a fall in the bog towards 
the station of 25 ft.. so that it would not be a difficult matter 
to transport the peat. The equipment of the first portion оѓ 
the generating station would be 12.000 kw., of which he 
estimated that 7,000 kw. would be taken up on the spot for 
electro-chemical and electro-metallurgical works. The generators 
would be in 500 kw units, this size being fixed as the limit 
having regard to the etlicieney of gas engines at the present 
time. The promoters were actually in treaty for the erection 
of a caleinm carbide works. He had provided in his estimate 
for 125 miles of trunk mains in the first instance. 

The details of his estimates are as follows :--Costs of Act, 


а substantial factor. 


stamp duty on capital issue, prospectus and flotation costs 
£14,000; underwriting on first issue of £200,000 at 75 per cent. 
£15,000; .interest during construction, 5 per cent. on £100,000, 
£5,000; purchase of land and bog, drainage, levelling, fencing, 
and preparing land tor buildings, &с., £5,250; buildings and 
foundations, shedding, &c., £15,000; cost of producers and 
washing plant for 16,000 h.p., £52,000; gas engines and gene- 
гаіогв in units of 500 kw., switchgear, &c., £159,600; piping 
pumping machinery, and conveying plant, trucks, tools, &c., 
520.009; repairing shop with tools, &c., £3,000; wharf crane 
travelling cranes, and other lifting tackle, £3,0C0; sub-stations 
for 6,000 kw. with static and rotary transformers,, switchgear, 
&c., £60,000; overhead main lines, 125 miles, 44 poles per mile 
at £210 per mile, including wayleaves, branches: to consumers, 
accessories and contingencies, &c., £261,260; 125 miles oveihead 
copper wire to transmit 5,000 kw. distributed over tour miles, 
averaging, sav, £0°6 per kilowatt per mile with accessories, con- 
tingencies, &c., £187,500; wiring to consumers in vicinity of 
generating station, say, £12,500; engineering, legal, contingencies 
and cash balance in bank, £43,890. ‘Total, £600.000. 

On Tuesday, in the course of cross-examination, Mr. Sturgeon 
strongly objected to cutting Dublin out of the area altogether. 
Owing, he said, to the insertion of such a clause in the eltast 
and North East Ireland Power Bill, as regards Belfast. the 
promoters of that Bill had been unable to place the s« heme 
before the public in the ordinary way, and the carrying out of 
the undertaking had been considerably delayed thereby. The 
costs of 0'05d. per unit-which he had’ already given were fuel 
costs only; the total cost of generation was estimated at O'12d. 
per unit. The cost of procuring the peat based upon the prices 
at present charged by the existing peat cutters was about 5s. 
per ton. The main success of the scheme would depend very 
largely upon new industries being commenced in the area, but 
they alko regarded the supply to existing authorities as being 
An agreement had been entered into with 
the Blackrock Urban District Council at а 114. per unit, de- 
creasing to Id. per unit according to the load factor. 

Mr. Н. Кал. Sankey, R.E., said he had been studying the 
question of the utilisation of peat in connection with gas engines 
for the past two vears, and had visited Germany and Sweden 
and investigated the methods there used. The estimates of the 
promoters, with which he ayreed, had been based upon using 
existing methods of dealing with the peat and the cost came 
out at 4s. 2d. per ton. A new process had been invented by 
Zeigler, however, which would reduce this to 3s. per ton. He 
calculated that 22 lbs. of peat would produce one unit of elec- 
tricitv. One of the great advantages of utilising peat for the 
manufacture of gas was that pre-ignition did not occur, there 
was less sulphur and the products of combustion were much 
more friable than with ordinary gas. The calorific value was 
very slightly less than that of Mond gas, which was 148 units 
per cubic foot. The lowest for peat gas was 146. but he had 
found it to be as high as 140. It was estimated that the sale of 
the by-product, sulphate of ammonia, would realise 4s. per ton. 
and so practically balance the cost of the fuel, whilst the other 
by-products in the aggregate would probably give the same 
return per ton, so that there would be actual profits made on 
the by-products alone. 

In cross-examination, it was put to Captain Sankey that if 
the sale of by-products was to be such a remunerative thing, 
the question of electricity supply need not enter into their cal- 
culations at all, and the extra profit on this might be regarded 
as so much pocket money. Captain Sankey replied that the 
scheme was put forward mainly for the purpose of electricity 
supply, and he only mentioned these figures to show the pos- 
sibility of the scheme paying. He quite admitted that it would 
be commercially possible to make the gas and blow it into the 
air simply for the sake of the by-products if a sufficient quan- 
tity would be sold. He did not think, however, it would рау to 
instal the plant necessary for dealing with the by-products unless 
10.000 kw. of electrical energy were sold, which would be 
equivalent to 26,000,000 units, and the quantity of peat burned 
would result in 650 tons of sulphate of ammonia. There were 
several installations in Sweden and Germany using peat for gas 
engines, but none for giving a public supply of electricity. He 
mentioned that in connection with the manufacture of nitric 
acid from the air one important company which was now mak- 
ing experiments in Sweden had expressed its willingness to 
carry out similar experiments in Treland if this scheme went 
throuch. 

The proceedings before the committee will occupy several days. 

In this connection reference тау be made to the lecture by 
Mr. А. B. Lennox before the Dublin Local Section of the In- 
stitution of Electrical Engineers. in December. on the getting 
and drving of peat with a view to its use for the generation of 
electrical energy. in which a special form of grab dredger and 
drving apparatus was described. together with the complete 
method of preparing the material for use in gas producers. 
Estimates were worked out for the cost of preparing peat ready 
for the producer, which was given as £5 19s. 2d. per 50 tons. 
and the capital cost of an installation to turn out 50 tons per 
day was put at £5.000. The Presidential address of Mr. T. 
Tomlinson. the chairman of the Dublin Local Section, was also 
devoted to the same subject (ErrcrRICAL ENarNEEniNG, Vol. 11., 
pp. 1029 and 859.) 
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. ECONOMICAL PRESSURES FOR POWER TRANSMISSION BY 
| UNDERGROUND CABLES 


Í By J. B. Sparks 


Ii the discussion of such an interesting subject as 
the construction of extra high-tension insulated 
cables, one is apt to overlook the fact that, although 
it is quite possible to construct insulated cables for 
working pressures of 50,000 volts or more, it may be 
more economical to employ cables of larger copper sec- 
tion and for lower working pressures. For any given 
transmission scheme, the most economical pressure for 
the transinission line. will depend not only on the cost 
of the cable, but also on the cost cf the transformers 
aud the high-tension switchgear; and having estimated 
the most economical pressure for the cable line, con- 
sidering only the cable, we must reduce this some- 
What m order to obtain the mest economical pressure 
with regard to the whole plant. 

In order to obtain some general idea as to how the 
cost. of the cables is affected by raising or lowering the 
working pressure of any proposed. transmission line, 
let us take a particular case of the transmissicn of a 
certain amount of power over a certain distance under 
a few assumed. definite, and simple conditions, and 
work out the actual cost of the cables for different 
working pressures. A suitable case for sueh a comi- 
parison is the following :— 

An annual transmission of 50 million kilowatt-hours 
over a distance of 81 mules by three-phase alternating- 
current through twe three-eore insulated cables laid 
underground. Power-factor 0:9, and load-factor 0:5. 
Cost of energy at the generating end of the line, 0°5d. 
per kilowatt-hour. The average load on the line will 
thus be :— 


по = 5,700 kw. 
| 369 x 21 . 

Assuming that the load is equally divided between the 
two cables, the average lead per cable will be 2.850 kw. 
The load per phase on each cable will be 050 kw.; or 
with a power-factor of 00, some 1,060 kva. Let us 
estimate the cost of sueh а cable for four different 
working pressures, viz., 2,000, 10,000, 20,000. and 
40.000 volts between cores. The average kilovolt- 
amperes per cable per phase are 1,060 kva. in each 
case, and consequently the average currents per core 
will be 368, 184, 02, and 46 amperes respectively. 

The next step is to decide the section of copper per 
«core in each case. The chief factor determining this, 
in the case of such a long transmission scheme as that 
under consideration, is nct the heating, but the cost 
of the energy wasted in transmission. A careful in- 
vestigation has shown that in the particular case in 
question the most economical annual efhieiency of the 
line would be from 88 to 98 per cent. The higher the 
working pressure, the higher is the mest economical 
line efficiency. Thus for a working pressure of 10,000 
volts between cores, the most economical eficiency 
works out at about 89 per eent.; but for 30,000 volts 
it is found to be about 96 per cent. Were the cost of 
the energy at the generating end of the line less than 
Q-od. per kilowatt-hour. the most economical efficiencies 
would, of course, be lower than the above. 

In order to simplify the present investigation, let us 
assünie an annual less of 5 per cent. of the energy 
delivered in all four eases. (This corresponds to an 
annual line efficienev ef 0572 per eent.) A total loss 
of 5 per cent. is a loss of 0161 per cent. per mile of 
eable for all three phases, or 


QUOD UE Ее 1,590 watts per mile per cable, 


100 


or 1.530 watts per mile per соге. This less is really 


made up of two items: the copper loss and the loss 
due to hysteresis in the dielectric. We ean, however, 
neglect the latter for the present purpose, especially as 
its introduction into the investigation would only 
strengthen the resulting conclusions. 4 | 

Now, assuming that the copper loss per mile of core 
is 1,530 watts at 5.000 volts between cores, and there- 
fore 868 amperes per core, the resistance per mile per 
есге will be 


e E = 0:0113 ohm. 


The specifie resistance. of copper at the tempera- 
ture at which the cables will work (хау 859 F.) 
is about 0715 mucrohm per. cubic inch. Therefcre, 


1760 x 3x 12x 0:715 


section per core = ; 
0:0113 x 10° 


= 40 sq. in. 


The necessary sections at the different pressures are 
tabulated. together with the weight and cost of the 
copper, in Table I. 
Table 1. 
Tons of copper 
in 31 miles 


Cost of 
copper in one 


Volts Current. Ohms per Section of one cable at £100 
between per mile per per core, 3-core per ton. 
cores, соге, core, sq. in. cable. £ 
5,000 368 0:0113 +O 3,520 352,000 
19,000 154 0:045 1:0 S80 88,000 
20,000 92 0:180 0:25 220 22,000 
10,000 16 0:725 0:0625 55 5,500 


The maximum practical section per core for a three- 
core cable is some 06 sq. in. ; consequently, in the case 
of the 10,000-volt transmission we should require 
four three-core cables; and in the case of the 5,000- 
volt transmission we should require some 12 or 14 
cables. However, for the sake of simplicity let us 
assume that three-core cables having sections per core 
of ГО and 40 sq. in. are possible. A sub-division into 
a number cf imsulated cables would strengthen the 
argument here set forth. | 

Betore proceeding further, let us make sure that the 
cables will not overheat. The eurrent density is 
greatest in the case of the 40,000-volt cable, where it 
is 740 amperes per sq. in. If the load-factor of the 
system were 072, then the maximum current density 
would be 1.480 amperes per sq. in. For such a cable 
(i.e., 00625 sq. in. per core, three-core high-tension 
cable laid underground) the value cf 1,480 amperes per 
sq. in, will not cause the cable to overheat. 

The figure of £100 per ton as the cost of the con- 
ductor is taken to include the costs of wire-drawing, 
stranding, &e. This is rather too high fcr. present 
market prices, but a lower figure would only strengthen 
the argument. | | 

The figures of Table Т. only illustrate the well-known 
fact that if we double the pressure and thus halve the 
current, we require only one-quarter of the weight of 
copper for equal less. It will be noticed. however, that 
whereas by raising the pressure from 5.000 to 10.000 
volts we save £264,000 on the copper for each cable, 
by raising the pressure from 20,000 to 40.000 volts we 
save on the copper only £16,500 per eable; and it is 
the purpose ef this investigation to show that the saving 
on the copper in the latter case will be quite offset by 
the extra cost of the insulation due to the higher pres- 
sure employed., and that it is not economical to work 
at such high pressures. 

The effect of the increasing pressure cn the total cost 
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of the cable is shown by the curves in Fig. 1, which 
express the ratio of the total works cost of the complete 
cable to the cost of the contained copper for three-core 
high-tension lead-covered cables as a function of the 
pressure in kilovolts between cores, when the cost of 
the copper (including wire-drawing, stranding, &c.) is 
£100 per ton. From these curves it is evident that at 
high pressures and small sections the cost of the copper 
is such a small fraction of the total cost of the cable 
that a decrease in section and in, cost of the conductor 
is quite offset by the accompanying increase in quan- 
tity, quality, and cost of the insulation necessary to 
withstand the higher pressure. 

The total cost of a cable, as obtained from the curves 
of Fig. 1 includes the cost of the lead covering, the 
eost of lead being taken at £20 per ton. The cost of 
the insulating material, which, except for the very high 
pressures, would consist entirely of impregnated paper, 
was taken at from £40 to £60 per ton, increasing 
with the pressure. 

For the particular case under consideration the total 
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Contained Copper. 


Ratio of Total Cost of Cable to Cost of 


0 1 8 12 16 20 94 98 82 36 40 
Kilovolts between Cores. 


Fic. 1.—Ratio or Тотат, Cost or CABLE ro Cost or CONTAINED 
COPPER FOR Turee-Core HicnH-TrENs10N CABLES, FOR 
Various COPPER SECTIONS PER CORE. 


costs of the cables have been estimated with the aid 
of the curves of Fig. 1, and the results are tabulated 
in Table II. 


Table П. 
Copper Cost of Ratio Total cost of 
section copperin 31 of total опе 3-core 
Volts per miles of cost to cable (length Cost per 
between core,  3-core cable. cost of =31 miles). mile. 
cores, sq. in. £ copper. £ £ 
5,000 4'0 352,000 1:3 460,000 14,800 
10,000 1:0 88,000 1:5 132,000 4, 260 
20,000 0:25 22, 000 2°75 60,500 1,950 
40,000 0:0625 5,500 16:0 88,000 2,840 


The values of the cost of cable per mile, given in 
the last coiumn of Table II., are plotted in Fig. 2 as 
a funetion of the pressure in kilovolts between cores. 

These cables are for an average load of 2,850 kw. 
per eable. Curves corresponding to other quantities of 
power transmitted are given in Fig. 2 for the sake of 
comparison, and they correspond to cables for 4,500, 
1,500, and 300 kw. average load, all capable of transmit- 
ting these amounts of power with а loss of 0:161 . per 
cent. per mile. Thus, for example, a cable corre- 
sponding to any point on the 1,500 kw. curve would be 
capable of transmitting 1,500 kw. to a distance of 
31 miles with an annual loss of 5 per cent. of the power 
delivered or an annual line efficiency of 95:2 per cent. 
We could transmit along this same cable half the power 
to double the distance at the same efficiency. 

teturning to the particular case under consideration, 
i.e., the transmission of 2,850 kw. per cable to a dis- 
tance of 31 miles, it will be seen that the most 
economical pressure, considering only the cost of the 
cable, is about 25,000 volts between cores. For larger 
amounts of power transmitted per cable the most 
economical voltage will be only slightly higher. For 
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smaller amounts of power the most economical voltage 
will be less. 

If the power is cheaper than 0:54. per kw.-hour at 
the generating end of the line, then we can afford to 


* 


£ 
12,000 


Total Works Cost of Cable per Mile. 


n 4 8 12 16 20 24 2s 34 860 40 
Kilovolts between Cores. 


Fic. 2.—Cosr or Turee-Core CABLE FOR ‘TRANSMITTING 
DIFFERENT AMOUNTS OF POWER PER CABLE АТ Dir- 
FERENT VOLTAGES BETWEEN CORES AND WITH A Loss or 
0161 PER CENT. PER MILE, $ 


waste more in transmission, and the most economical 
efficiency will be lower or the loss per mile more. This 
means that a smaller section of copper is required, and 
consequently the most economical voltage wil be less 
than that corresponding to the higher line efficiency. 

From these considerations we arrive at the conclusion 
that it will rarely be economical to employ а higher 
pressure than 25,000 volts between cores. А higher 
pressure would be the most economical only in excep- 
tional cases of large amounts of power transmitted per 
cable to very long distances. In the interests of a 
reliable supply it is advisable to keep down the amount 
of power transmitted per cable, and a very long distance 
underground transmission -is rarely practicable, as it 
involves such an excessive capital cost. In such cases 
one can only consider an overhead line as the practic- 
able proposition. 

The effect of the heavy capital cost of the line on 
the cost of the energy at the receiving end of the line 


Cost of Energy in Pence рег Kw. Hr. at Receiving End 
of Line 


Kilovolts between Cores. 


Fic. 3.—CuRVES SHOWING THE EFFECT OF VARYING DISTANCE 
AND VOLTAGE ON THE Cost or ENERGY AT THE RECEIVING 
END ОЕ AN UNDERGROUND LINE FOR TRANSMITTING FIFTY 
Мпиллох Kitowatr HOUR per YEAR. Cost ОЕ ENERGY АТ 
GENERATING Exp or Line 0:54. PER Kirowarr Horn. 


is clearly shown in Fig. 3, in which curves are given 
of the cost per kw.-hour at the receiving end of the 
line, expressed as a function of the pressure in kilo- 
volts between cores, and for distances of transmission 
of 15:5, 31, and 62 miles. For the 15:5 mile trans- 
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mission, the minimum cost is obtained at a pressure 
of 20,000 volts, for 31 miles at a pressure of 25,000 
volts, and for 62 miles at a pressure of 27,000 volts. 

In all eases and at all voltages the cost per kw.-hour, 
given in Fig. 8, is the minimum obtainable, i.e., that 
corresponding to the most economical ећсіепсу of the 
line. The most economical efficiency of the line will, 
of course, vary with the cost of the energy at the 
generating end of the line, the distance of transmission, 
and the pressure emploved. 

The cost of the energy per kw.-hour at the receiving 
end was calculated as follows :— 

The annual expenditure on the transmitted energy is 
the sum of the cost of the wasted energy, and the 
interest, maintenance, and depreciation of the trans- 
mission line; this second item (t.e., interest, mainten- 
ance, and depreciation) may be taken as 12 per cent. of 
the capital cost of the line. including cables, conduits, 
excavation, and filling in, &e. In the case of overhead 
lines this figure should be taken somewhat higher. 
Thus the value of 16 per cent. was assumed in the 
calculations for Fig.4. This amount, together with the 
cost of the energy wasted in transmission, must be 
divided by the total number of kw:-hours delivered. and 
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Fud of Line. 


Cost in Pence per Kw. Hour at Reccivin 


t4 85 Өй Yö — 100 8 58 9 m 100 
Annual Efficiency of Transmission Line. 
Two-Cable Underground Conduit Two-Circuit Overhead Tower 
31 Mile Transmission Line. 31 Mile Transinission Line. 


Fic. 4.—INrLvENcE or Like EFFICIENCY AND PRESSURE ON CosT 
OF ENERGY AT RECEIVING END or LINE. 


the quotient (which will be some small fraction of a 
penny) added to the cost per kw.-hour at the generat- 
ing end of the line. 

Thus, for our specific case of a 31-mile transmission 
at 25,000 volts, the cost of the energy at the receiving 
end of the line from Fig. 8 is 0°505d. per kw.-hour, 
U'ód. being the eost of generation per kw.-hour, and 
Q0'095d. the cost of transinission per kw.-hour. 

The influence of the annual line efliciency on the 
eost per kw.-hour at the receiving end is shown graphic- 
ally in the curves of Fig. 4. From these curves we 
find that the most economical line efficiency for the 
3l-mile transmission under consideration is about 95 
per cent. for a pressure of 25,000 volts. At a lower 
voltage—for instance, 10,000 volts, which means a 
heavier capital cost—it is economical to waste more 
power in transmission, and the ейїсїепсу for which the 
transmission cost is а minimum is about 89 per cent. 

The left-hand curves are for underground lines, the 
right hand for overhead steel-tower lines. Comparing 
these curves, we see that whereas the most economical 
pressure for an underground cable line, in the case 
considered, is about 25,000 volts, a pressure of 60.000 
volts or more will give the most economical results 
when an overhead steel-tower line is used. 

The capital cost in the latter case is also very much 
less, and the cost of transmission comes out at 0°032d. 
per kw.-hour at 60,000 volts, against 0°095d. per kw.- 
hour for the 25,000-volt underground line. In neither 
ease, however, has any allowance been made for the 
annual wayleaves or compensation charges, and these, 
of course, would be higher in the case of an overhead 


line passing through a populous district. The higher 
percentage charges for maintenance in the latter case 
were included in the 16 per cent. ‘‘ interest, mainten- 
ance, and depreciation °’ mentioned above. 

There seems, therefore, no necessity for the con- 
struction of three-core three-phase cables for higher 
working pressures than about 25,000 volts, for cases of 
transmission over long distances by insulated cables. 
There is, however, а very useful field for extra high- 
tension cables, whether for continuous or alternating 
current transmission, in carrying underground the last 
few miles of a long overhead transmission line, where 
this line enters or passes through a town or other 
densely populated district in which the conditions do 
not allow of an overhead line. Such use has already 
been made of extra high-tension cables in France, where: 
the last 2:8 miles of a 112-mile overhead transmission 
line from Moutiers to Lyons is carried underground. 
Both alternating and continuous current svstems are 
in use, the voltage between cores for the three-phase 
three-core cables is 26,000 volts, and the continuous- 
current cables work at 60.000 volts. 

In conclusion, the author wishes to state that this 
investigation has been carried out at the suggestion of 
Mr. Н. M. Hobart and under his direction, and that 
this article, embodving the main conclusions, has been 
published at Mr. Hobart's request. 


The Bellini & Tosi Directive System of Wireless Telegraphy.— 
Our attention has been called to slight errors which occurred 
in the lettering of the angles in the diagrams forming Figs. 1 


and 2 of the article entitled ** Directive System of Wireless Tele- 
graphy,” by Messrs. E. Bellim & A. Tosi, on p. 348 of our 
issue of March 5th. In order to make the matter quite clear, 
we give the diagrams in their corrected form herewith. 


Forthcoming Mining Exhibition.— A mining exhibition is to be 
held at Olympia during July. Several electrical firms have 
already signified their intention of taking space, so that the 
applications of electrical working to mines should be well 
represented. 


Damage to City Electric Light Standard.—In the King's Bench 
Division of the High Court, last week, an action was heard by 
the City of London Electric Lighting Co. against the Van- 
guard Motor 'Bus Co., for damage done to an electric light 
standard at ,the junction of Threadneedle Street and Old 
Broad Street. The lamp in question was knocked down by a 
skidding 'bus on two occasions in June last year, and negligent 
driving was alleged. The City of London Electric. Lighting 
Co.. was awarded £43 3s. 4d. damages in respect of the first 
accident, a stay of execution being granted with a view to an 
appeal. 

State Control of Wireless Telegraphy in America.—A Bill has 
been introduced into the American legislature, requiring a 
federal license for foreign and inter-state communication by 
wireless telegraphy, which is to be put completely under the 
urisdiction of the government. The license can be abolished 
b the President in times of war. 'The Bill imposes а license 
on land stations of $100 a year, and a license of $5 a vessel on 
all equipped with wireless apparatus. The most severe En 
is provided for interference with messages sent or intended for 
government otficials. or the malicious use or operation of wire- 
less instruments under license by the government. Another 
feature is a provision that makes 1t compulsory for all licensed 
wireless operators to act as relays for messages received by 
them. ‘The act makes it the duty of every person or corporation 
using or operating wireless installations under a license issued 
bv the United States to answer wireless calls and signals from 
anv other person or corporation so licensed. According to the 
El»etrical World, there is considerable opposition to the Bill. 


р 2 


508 ELECTRICAL ENGINEERING 


APRIL 2, 1905. 


THE PROPOSED HOME OFFICE REGULATIONS 


(Special Report. Strictly Copyright) 


НЕ inquiry before Mr. James Swinburne, F.R.S., 

into the regulations proposed by the: Home Othee 
in connection with the use of electricity in factories 
and workshops was concluded on Thursday, after а 
public hearing lasting ten days, in addition to a private 
conterence between the objectors and the Home Office, 
which also lasted for several days. In our last issue 
we had reported the proceedings to the eighth day, 


Tuesday, March 24th. 


WEDNESDAY, MARCH 25rg.--NINTVII. DAY. 


Mr. Vesey Кхох, continuing his speech on behalf of the 
Newcastle and other power companies, and the Mersey Docks 
and Harbour Board, with regard to exemption from prosecu- 
tion, said his clients were anxious to have it made quite clear 
that they could only be prosecuted. for contravention of the 
rules if a certificate had been granted by the chief electrical 
inspector. Unless the amendment he had proposed on the pre- 
vious day, or something equivalent to it, was inserted, his 
clients felt that the regulations would be a serious menace to the 
electrical industry. | 

Mr. SwINBURNE asked if the contention was that the Nome 
Othee should. practically certify that proceedings ought to be 
started. If so, this really bound the Home Office to commence 
proceedings, for it would place them in a somewhat logical 
position if they certified that the rules were not complied. with 
and then did not prosecute. 

Mr. Vesey Кхох replied that it would meet his point equally 
well if the regulations stipulated that unless the electrical in- 
spector had certified that an occupier had, in his opinion, acted 
in contravention of, or failed to comply with the regulations, no 
prosecution should take place. He was not arguing so much 
for the particular words as for the principle, for he attached the 
utmost importance to the fat of the electrical inspector, as 
otherwise anybody could put the law in motion against an occu- 
pier, and it would be an intolerable nuisance. The statement 
of law prepared by Lord Robert Cecil on this point, clearly 
showed that at present absolutely any member of the public 
could prosecute, and he thought there was no dispute with 
the Home Оћсе on this point. A way out of the difliculty 
might be a memorandum calling attention to section 17 of the 
Factory Act of 1901. which gave the Home Оћсе powers to 
prosecute for a breach of any regulation. Аз to the appeal 
from a decision of a factory inspector, he did not ask tor 
an appeal оп every detail, but where, as to past and future 
work. any requirements under these regulations involved a con- 
siderable expenditure of money, there should undoubtedly 
be an appeal to an independent expert, and his main reason 
for this was that an electrical inspector might very easily be- 
come the prey of inventors. A glaring instance of this occurred 
in connection with automatic couplings оп railways a few years 
ago, when the Board of Trade was inclined to insist upon 
these being adopted on all railways. It seemed that an otticial 
thought a thing he had seen in America was a very useful 
invention, and ought to be applied. without regard to Eng- 
lish conditions, at very great expense, There had: to be 
a Parliamentary agitation to prevent this. Nothing could be 
more significant on this point than the evidence as to no-voltage 
releases on three-phase motors. Mr. Garside wanted to have 
these imposed upon everybody, and if it had been in the 
power of the electrical inspector only, it was quite clear from 
Mr. Ram's evidence, they might have been. imposed upon 
everybody. He urged for an appeal to arbitration on the ground 
that experience showed this was a much less expensive form 
of appeal than that before magistrates. Generally speaking, the 
effect of an arbitration clause tended towards agreements with- 
out arbitration, and an example of this was that although there 
was an arbitration clause in the Factory Acts with regard. to 
means of escape from fire in buildings, there had not been 
more than twenty or thirty arbitrations, and the genera] effect 
was that owners had not been put under arbitrary provisions. 
He therefore proposed that a clause should be inserted. stating 
that where in order to satisfy any requirements of the inspector, 
an expenditure of more than £100 would be involved, either 
in an individual case or as applied to a principle, the person 
required to incur the expense should have the right of arbi- 
tration as between the Secretary of State and himself, and that 
the Arbitration Act of 1889. should. apply. The arbitrator's 
award would be regarded as final. 

Mr. SWINBURNE asked that. if a company had а switchboard, 
the alteration of which. would involve an expenditure of sav 
£90, and also had a large number of other similar switchboards 
in other parts. did Мт. Knox suggest that one arbitration should 
cover the lot? 


Mr. Vesey Кхох replied that he thought in these circum- 
stances, onesarbitration could be held аз a sort of test case, to 
which everybody else similarly placed would adhere in the 
future. As a result of an arbitration, for instance, in connec- 
tion. with no-voltage releases, the Home  Otlice could. then 
issue a statement saying that in particular circumstances. no- 
voltage releases must be fixed. 

Mr. SWINBURNE questioned whether the Home Otlice. could 
do this. as once the regulations were passed, they would be 
fixed until there was another inquiry. 

Mr. Vesey Кхох thought that. such a notice. would be a 
rule under the regulations, and would not be made as а new 
regulation. In this way he thought that a number ot persons 
could combine together for the purposes of an arbitration upon 
a matter of principle. He felt the absolute necessity for takinz 
such matters before an expert in preference to magistrates. With 
regard to Exemption 5, he did not regard this as at АП satis 
factory, as it put the onus on the occupier of proving that 
there were special conditions which took him out of the re- 
gulations, and he thought the addition of the words ‘ах far 
as is reasonably practicable " was essential, 

Mr. SWINBURNE suggested that Mr. Knox might consider this 
from the point of view of an occupier, who Was putting up 


new work, and who would naturally wish to know how he stood : 


with regard to the regulations in respect of the design which be 
was udopting. 

Mr. Vesey Кхох said he saw no way out of this dithiculty 
except bv a system of approval of plans by the Home Ofhre. 
To have this done, he thought the industry would be brouzht 
almost to а standstill, whilst at the same time he thought it 
would be impracticable to approve every plan throughout the 
country. For this reason he saw no alternative but to leave ths 
element of risk remaining. At the same time. he regarded n 
as a strong argument for restricting the scope of the rezula- 
tions as much as possible. Dealing with the question of vol 
tage, Mr. Vesey Knox stated that so far as the Mersey Docks 
and Harbour Board were concerned, they would be sate i 
the limit was raised to 250 volts: if not, then he thought there 
was а good deal {о be said for omitting docks. The law at 
present with regard to docks was most obscure, and the intro- 
duction of the "authorised person." which he had already 
referred to, involved а problem which he could. not solve. 

Mr. Gray mentioned that Mr. C. P. Sparks had made some 
investigations on the question of whether resuscitation by art: 
ficial respiration. had been. successful in any case. 

Mr. Srarks stated that he made inquiries and. found. that two 
people had received. shock and had been restored in this manner, 
The first shock was from an arc lighting machine at about 2.506 
volts pressure íabout 15 years ayo), and the man was 1nsensilie. 
They had tried to resuscitate him. and sent. for a doctor, who 
after some time said the man was dead, and it was no use goin: 
on. The person in question, however, was very wel! liked. and his 
fellow comrades, in spite of what the doctor had said. won- 
tinued to try to resuscitate him. In this they were eventuaily 
successful, and the man is alive to-day. This happened twelve 
vears ago. The other case was at 2.900 volts alternating current. 
and there again artificial respiration was resorted to, and the 
person was revived. 

Мг. Н. Farapay Procror was then called on behalf of the 
Incorporated. Municipal Electrical Association, the „Association 
of Municipal Corporations, and the Bristol Chamber of Cor- 
merce, and dealt first of all with the question of voltage. He 
said he had had experience of all pressures from 2.С00 volts 
downwards for nineteen years, and in no case had he ex 
perienced. апу accident at 250 volts or below. The previous 
evening he had communicated with a number of the mest me 
portant cities in Great Britain on this question, includinz 
Liverpool, Manchester, Bristol. Leeds. Birmingham, Shetteid. 
Bradford, Nottingham, Edinburgh. and Glasgow. and in mme 
of these cases had the engineers experienced an accident mem 
electric shock at 250 volts or less which caused loss of hie ot 
permanent injury. [n one of these places only had there been 
an accident, to the knowledge of the engineer. on consumers 
premises, and in this case he understood that it took place in 
connection with temporary work. His own view was that there 
was nothing to be gained by having regulations for these lower 
pressures. Where there had been accidents such as that. men- 
tioned at Fulham Baths and elsewhere, the accident. wonld nave 
occurred. notwithstanding any regulations as were now pre 
posed, or апу regulations that could possibly be framed. In 
electricity works where the men emploved were all trained and 
knew of the risks thev incurred. he thought a little red рай: 


was a very mneh better preventative than regulations, Wik 


regard to Regulation 50, he thought it would be a creat injustice 
to the electrical industry generally if this "corpse revival” 
notice was to be put up in all premises where electricity was 
used at low pressure. If the Home Otice would go so far as 
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to make similar notices compulsory on all premises where yas 

was employed, +е., in every dwelling-house throughout the 

kingdom, he would not have so much objection to their applica- 
tion оп premises where electricity was used, because they would 
then be treated with that amount. of consideration which they 

deserved. In fact, they would become equivalent to putting a 

poison label on a medicine bottle, that is, very little notice 

would be taken of them. 

In cross-examination by Mr. Gray, Mr. Faraday Proctor ad- 
mitted that if the Fulham Baths conduit had been properly 
earthed there would not have been so much risk, but no regula- 
поп could guard against careless work. Generally speaking, he 
regarded the rules as more or less ое tor the objects they 
were intended to effect. 

Mr. C. FLEETWOOD PRITCHARD next spoke on behalf of the 

Incorporated Municipal Electrical Association and the Association 
of Municipal Corporations, which he said represented practically 
every local authority of importance throughout the kingdom, 
whose combined capital expenditure upon electricity works was 
about 4j nullion pounds. The Home Office had powers under 
Section 17 of the Factory and Workshops Act to prosecute any 
occupier Whose machinery was not safe tor the workpeople, and 
as they had never put these into force, in regard to penerating 
stations, he asked if it was not fair to assume that in the 
opinion of the Home Ofhce generating stations as a whole were 
sate. The only other conclusion to be drawn was that the 
Home Ottice had not done its duty, and this he would not 
suggest. If any regulations at all were to be enforced, they 
should be of a tentative character, rather than of a fixed nature. 
The danger from 250 volts or less was not exceptionally great, 
nor was it greater than in any factory emploving steam or any 
other form of power. On the question of arbitration, he agreed 
substantially with the arguments of Mr. Vesev Knox, but di 
not like the form suggested. His clients thought it was just as 
in portant to have the right of appeal to arbitration for works 
constructed. after the rules came into force, as it was in connec- 
tion wita works constructed before. Neither did he like the 
limit of £100, because an important question of principle might 
arise involving a much less sum, In this same connection he 
asked for the inclusion of Rule 55 of the Coal Mines Regula- 
tions, which he thought would meet the difficulty of Mr. Gray, 
who, in principle, acreed that in some мау existing work should 
be protected against undue prosecution, by a certificate from the 
Secretary of State. The regulation in question read as 
follows : —'' Any of the foregoing requirements shall not apply 
in any case in which exemption is obtained from the Secretary 
of State. on the ground either of emergency or special circum- 
stances, on such conditions as the Secretary of State may pre- 
scribe," On Regulation 29, which deals with the appointment 
of the "authorised person." Mr. Pritchard argued that it was 
unnecessary to allow either the contractor or the occupier, or 
both. to appoint the authorised person, as this might lead to a 
contractors man being under the controi of the occupier, while 
the contractor would be responsible for the work that was being 
done. Subject to these points being made, and adopting the 
previous arguments on behalf of the objectors, Mr. Pritchard 
Bald his clients were quite willing to give the regulations a fair 
trial, although they did not regard them as perfection. 

Mr. GurrERIDGE, on behalf of the London County Council. 
said that this body occupied a somewhat peculiar position in 
relation to this inquiry. The Council had a large tramway 
venerating station. and two smaller generating stations, and 
about twenty tramway sub-stations. With regard to the latter 
the position appeared to him to be that they were not under 
the Factory Acts at all, as they did not come within the 
definition of ‘‘electrical stations" in the Factory Acts,. but 
certain workshops connected with the sub-stations might come 
within the purview of the Acts. The County Council was also 
affected in that they were, under the Electric Lighting Acts, the 
inspecting authority in the county of London. He supported 
the arguments in favour of preventing anvhody prosecuting. and, 
on the question of voltage, felt, on behalf of the ratepayers, 
that in the case of a small manufacturer, the limits of voltage 
stipulated in the regulations would press rather hardly. There 
was no other set of regulations published bv the Home Ottice 


which were similar to these, either as to length or as to 
abstruseness. 
Mr. С. W. Dowstxc. on behalf of the Barry Railway Co.. 


asked the Commissioner, in considering these regulations in their 
application to docks, to take into consideration the heavy 
penalties already intlicted by the Factory Acts. and also the 
fact that docks are under regulations of the Board of Trade 
and also other regulations made by the Home Otħce. He sup- 
ported the arguments in favour of exempting docks from these 
regulations altogether, and if in this he was unsuccessful, then 
he desired to call the attention of the Commissioner to Section 
79 of the Factory Act of 1901. which laid it down that regula- 
tions must be reasonable, practicable. and deal with the 
necessities of the case. As an illustration he referred to Regu- 
lation 26, dealing with adequate lighting, and in respect of 
electric lighting stations, urged that it had never been suggested 
that an accident had occurred through want of lighting. He 
asked that the evidence should be placed against each regnla- 
tion. and that if the necessities of the case did not demand it. 
then that regulation. should not be allowed. The regulations 
should be clear and specific. and there should be no ambiguity. 
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Mr. W. B. Моорносѕе, on behalf of the Yorkshire Electric 
Power Co., the Leeds Chamber of Commerce, and others, said 
that so far as the power company which he represented was 
concerned, he was in а somewhat different position. to those 
represented by Mr. Merz, whose undertakings were more or 
less established. The Yorkshire Power Co., like many similar 
cCmpanies In the country, were doing pioneer work, “and had 
practically only just started. The ditticulty of coming to any 
real agreement as to any regulations to suit every. type of 
apparatus or switchgear, he tüeught, was apparent in the in- 
tormal discussions which had taken place between the Committee 
of Objectors and the Home Осе. The Board of Trade 
regulations. under which they now worked did not prevent the 
evclution ot new types of apparatus, but he contended that the 
Home Uthee Regulations would undoubtedly have this effect, 
and any regulations that were to be imposed should enter into 
as little detail as possible. He claimed that there were far 
too many regulations in the proposed code, and as an example 
suggested that the regulations relating to fencing a portion ot 
à generating station wnere the switchboard was, might give the 
impression ‘to the workers that the unfenced portion of the 
station was not dangerous, whereas it would contain all sorts 
of apparatus equally, if not more, dangerous than the switch- 
board. Dealing with the 250-volt. limit, he compared the risk 
of danger unuer this as being similar to the possibihty of 
drowning in 6 in. of water, and the imposition of regulations in 
respect of this danger was equivalent to PULS a htebelt at 
every roadside puddle. The rlome Оћсе had not brought to 
light any danger from electricity which nad not been thoroughly 
realised for years, and there was not sufficient justification for 
the number ot these regulations. If he were selling any other 
form of power than electricity, he would have taken advantage 
of the opportunity of securing a copy of the original regula- 
tions, if they had passed in that torm, and labelled them “33 
Reasons Why You Should Not Use Electricity," and this, he 
thought, would have been спе of the finest arguments in favour 
of any other forin of power. 

Mr. SipxEY Morse, on behalf of the British Electric Federa- 
tion and others, reminded Mr. Swinburne of the great dittculty 
under which the electrical industry has laboured since its 
commencement. He reterred to the retarding effect of the 
Electric Lighting Act of 1882, an effect which had led up to 
the Act of 1888; to the outcry with regard to uninsulated 
returns for tramway purposes and to the agitation on the part 
of gas and water companies on the question of electrolysis. 
Experience had proved that all these fears had been unfounded, 
and he ventured to suggest that the fears of the Home Otlice 
as to the safety of the workers in electrical stations had, by 
experience, been proved equally unfounded. There had only 
been one death in a year in all the factories inspected by the 
Home Осе, and this, in 20 years’ experience, he urged, was 
not sufficient to justify these regulations. He considered that 
the Home Office had gone unnecessarily out of its way to 
declare electricity a dangerous trade, for the impossibility of 
doing away with accidents was commented upon in the report of 
the Coal Mines Committee, which stated that it was not 
anticipated the set of regulations drawn up in respect of mines 
would prevent accidents, and that, indeed, electrical. accidents 
might even increase. Even that committee thought the large 
number of regulations imposed by them might cause alarm. He 
agreed with the previous speeches on the question of voltage, 
and that the dangers of electricity under 250 volts were no more 
than the ordinary dangers in everyday life. He also agreed 
that there must be an appeal, to which, so far as he could 
understand, the only objection was one of expense. 

Mr. Gray said that this was not so. The feeling of the Home 
Office was that the introduction of an appeal would tend to 
take the control of these matters out of the hands of the Home 
Осе altogether, which was not desirable, and would render 
the administration of the regulations almost impossible. Up to 
ncw there was no power of appeal in respect of any set of 
regulations issued, except two cases, namely, the earthenware 
and the china transfer rules, but in these cases the appeal was 
not in respect of the decision of the Home Оћсе, but in respect 
of a difference between local authorities and the owner. The 
appeal in the case of coal mines was not introduced by the 
committee, but already existed in the original Act. 

Mr. Morse said that the question really only came to one of 
getting the proper staff to carry out the regulations, 

Mr. A. M. SiLLAr, representing a number of factory owners, 
stated that he agreed with all the arguments put forward by 
Lord Robert Cecil on behaif of the London Electric Lighting 
Companies. 

Mr. A. В. САхЕ said that on the question of the fiat, the Home 
Otlice was unable to come to апу agreement with the objectors 
which would effect this object, although both sides were agreed 
as to the neressity of there being а prosecution. only by the 
Home Осе. The matter was therefore left in the hands of 
the (Commissioner. as the Home Office preferred not to take 
upon themselves the burden of suggesting a way out of the 
diftcnity. With regard. to the question of the sub-stations 
me tioned by Мт. Sparks, in which the size was limited by a 
previous order, but which would not comply with the proposed 
regulations, here again the objectors had the sympathy of the 
Home Otfie, and the objectors thought that some definite clause 
might be introduced. to exempt them. Rule 56 of the Coal 
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Mines Regulations would effect this, with drafting amendments 
to suit this particular case, and he suggested the following :— 
“Regulations 25 and 31 to 33 shall not apply to any system of 
sub-stations or transforming chambers constructed in accordance 
with plans prescribed or approved by the Board of Trade, or to 
any extensions of such system of similar construction." 

Mr. Gray then commenced his speech on behaif of the Home 
Office in reply to the objectors. He first acknowledged the fair 
and frank assistance which the Home Office had received from 
the objectors in committee, but expressed his disappointment 
that atter the conference in committee there should have been 
objections raised to the principle of, at any rate, certain of the 
regulations. Having gone into the details of all the regulations 
in committee, he had rather been under the impression that the 
questions of рог raised at the commencement of the рго- 
ceedings had been abandoned. The great arguments against the 
rules generally, and also upon the question of voltage in par- 
ticular, was that there had been no serious accidents arising 
from the use of electricity ; in other words, to justify rules it 
was necessary that an industry must first pay a heavy toll ot 
human life. The evidence had all been “I know of no acci- 
dent'': but this was not the proper attitude, in his opinion, for 
any objector to take 1n considering the question of whether rules 
were or were not to be enforced. He claimed that there had 
been no evidence of any kind, or in any substantial form, of 
any oppressiveness of these regulations except in quite general 
terms. The Home Office had had, from the commencement, at 
heart the interests of the industry, and it was by reason of this 
that many of the modifications had been made, because it was 
desired to have the simplest way of properly protecting 
workmen not only as regards life, but also as regards injury to 
health or limb. He thought he was right in saying that amend- 
ments had been accepted in practically every single regulation 
as they appeared in the original draft. On the question of 
voltage, whether there was one or one hundred accidents was 
not the criteria; it was a question of common sense. The 
evidence of Mr. Proctor on. this point was merely that there 
had been no fatal accident or accidents involving serious injury, 
but all the witnesses had admitted the possibility of danger 
in some degree from a man receiving a shock, which might only 
be suthcient to startle him, but at the same time involve 
dangerous consequences from falling off platforms and such like. 
It was accidental injuries which had to be guarded against. 
Machinery was not fenced to prevent а man getting into the 
wheels dcliberately, but to prevent him getting there acci- 
dentally. Some objections had been raised to the industry being 
certified a dangerous trade, but it was beyond their province to 
discuss this, for the Home Secretary had so certified the 
industry under Section 79 of the Factory Act, and, with all 
respect, that point did not come within the purview either of 
the Commissioner or of the objectors. With regard to the 
degree of danger between alternating current and continuous 
current, all the evidence was in his favour, for the objectors 
had brought no evidence on this point, and he thought there 
was no alternative to the Commissioner but to report that, 
qua limit, alternating current should be lower than continuous 
current. А good deal had been made of Mr Ram’s report for 
1906, in which, it was stated, reference was made to only one 
instance of a fatal accident at less than 250 volts. But this was 
the voltage of the system, and did not come into the matter at 
all. The question which was really of importance was the 
voltage at which the shock was received, and a glance down 
another column of the table in question showed that there were 
several deaths from shocks at less than 250 volts, and the point 
which was in his favour was that in none of these cases could 
the voltage at which the shock was received have been higher, 
but. it could have been less. 

Mr. Sipsey Morse pointed out that the exemption related to 
the voltage of the system, and it was to the exemption that 
the objection was made. 

Mr. Gray, continuing, said that from 1902 to 1906 Mr. Ram’s 
report showed a total of 84 fatal accidents, of which 24 were 
at pressures within the limit of low pressure under these 
reculations. 

Mr. SWINBURNE said he had a little difficulty in understand- 
ing what was meant in these reports by the expression “ pro- 
bable voltage of shock.” 

Mr. Ram stated that, for instance, in two-phase systems where 
the voltage of the system was 280, the probable voltage of 
the shock would be about 200 volts between one phase and 
earth. A single alternating-current system of 200 volts would 
probablv give the same. 

Mr. Gray said his object was to show that it did not matter 
in the least what the voltage of the svstem was. But he even 
did not rely upon this. The real point was, did these regula- 
tions, or апу of them, impose an oppressive burden upon the 
industry? He ventured to say that there was not one tittle 
of evidence. bevond general statements, put before the Com- 
missioner on this point. His argument in this respect was 
strengthened by the fact that the inquiry had gone on for the 
most part by way of Committee, rather than by public inquiry. 
A great deal also had been made of the 250-volt limit in the 
)oard of Trade rules. "These did not apply, however, to work- 
men at all, but only to the consumer, and were directed prac- 
tically to a class of consumer using electricity mainly for elec- 
tric light, in which every part of the installation could be 


arranged so that there was no danger from shock. Further, the 
Board of Trade rules did not apply to factories where there were 
motors and bare conductors, and, also, the rules in question 
prohibited voltages above 250. Therefore they were not com- 
parable їп any way with the proposed regulations of the Home 
Осе. With regard to the objections that 100-volt continuous- 
current svstems went free, if the objectors desired it, the Home 
Осе would make 1C0-volts continuous current come within the 
regulations. With regard to whether rules should be retro- 
spective or not, the suggestion that existing works should not 
be affected by them, was an impossible position. If it was 
necessary to have regulations for future work, 1t was essential 
that they should be also applicable to present work, unless 
there were special circumstances which. would give them an 
exemption. and a good deal had been done in this latter direc- 
tion by the modifications which had been accepted by the 
Home Otħce. As regards old stations under Rule 17, the 
dimensions had been dropped out, and slightly modified as re- 
gards new work. The suggestion of the objectors that no 
works should be prosecuted for non-compliance with the rules, 
until there had been a certificate from the Secretary of State. 
would make the regulations nearly a dead letter, for it put 
upon the Home Office the duty of reporting that a particular 
works did not comply with the regulations before alteration 
could be compelled to be made. Another point to be noted in 
connection with the general opposition to the regulations was 
that all the evidence submitted was from the electric power 
station point of view, and there had been no evidence from a 
factory, not being an electrical undertaking. (This remark 
called forth several protests from gentlemen representing fac- 
tories, who stated that their evidence was intended to refer 
to factories as well as to their electric supply undertakings.) 
Dealing with the question of the appeal from the decision of 
the factory inspector, Mr. Gray pointed out that in the case 
of the fire regulations, which had been mentioned so many 
times, the appeal was between the local authority and the 
occupier, and did not concern the Home Осе. In fact, the 
general power of appeal to arbitration had been deliberately 
left out of the Factory Acts, because it was regarded a: 
unwieldy. 


THURSDAY, MARCH 26rg.—TENTH DAY. 


Mr. Gray, continuing his speech, said that in order to meet 
the objections {о Exemption 5 in connection with which the 
objectors desired that the whole onus should be put upon the 
Home Otlice to show that a works did not comply with the 
regulations, the Home Otlice would be willing to add the iol- 
lowing words: “And the Secretary of State may, by order. 
direct that any class of special conditions defined in the 
order shall be deemed for the purpose of all or any of the 
requirements of these regulations adequately to prevent danger." 
This would prevent the Home Оћсе from being placed in the 
anomalous position of being unable to take any action until n 
had certified. 

Mr. A. B. Cane asked for an assurance that such an order 
would be granted in the case of the special sub-stations of the 
County of London Electric Supply Company. 

Mr. Gray said that he could give this assurance. 

Continuing, Mr. Gray referred to Regulation 34, which had 
been substituted for Regulation 28. The latter had originally 
provided for inspections and tests, but to meet the objectors, 
the Home Office had dropped the ‘‘tests’’ and although, as a 
matter of fact, he had agreed to abandon the regulation as it 
now stood, relating only to inspections, he stil] thought there 
should be an inspection in the interests of the industry, and in 
his opinion it was the duty of the Commissioner to consider 
whether this regulation should not remain. 

Mr. Vesey .Кхох, Mr. Cane, and Mr. Morse all protested 
on this point, as they said, having been assured that Regulation 
54 would be dropped, they had not argued it. 

Mr. SwriNBURNE said that the Home Office was practically 
asking him to reinstate a regulation which the objectors thouzi 
had been dropped, and he was really obliged to consider every: 
thing. 

Mr. Gray next dealt with the question of prosecution for nen 
compliance with the regulations. Whilst agreeing with the 
principle of this, he said he had some doubt as to whether 7 
would not be ultra vires to put in a proviso that nobody but 
the Home Office should prosecute, because it might be takirz 
away the rights of some other persons or some other departmen:. 
which now existed, to prosecute. The only way out of tk 
ditliculty he could suggest was to leave it for the Commissione! 
to draw attention to the point in his report. and it muzht ic 
necessary to take the opinion of the Jaw otlicers of the Crown 
in respect of it. To meet a point raised by Mr. Pritchard. 
he agreed to have inserted in the regulations а definition 0 
‘public supply." Dealing with Mr. Trotter's evidence, seme 
doubt seemed to exist in the minds of the objectors as t^ 
whether the alteration in the Board of Trade regulations wh! a 
he suggested would be carried out. The Home Ottice had nt 
vet had апу further information from Mr. Trotter. but he had 
no doubt that as it was the desire of both departments to have 
no overlapping, they might rest assured on this point. 

Mr. Vesey Kxox pointed out that there were several Board 
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of Trade regulations which should, at any rate be limited; 
for instance, Rule 6. This dealt with maintenance of insulation, 
and Rule 9 with transformers, both of which were dealt with 
in the Home Ottice regulations. Rule 8, also, which related to 
cireuit breakers for high-pressure mains. The view ot his 
clients, however, was that all these should come under the con- 
trol of the Board of Trade, so far as they were not on a 
tactory. 

Mr. SwinnurNeE mentioned that there were cases in which 
apparently the Board of Trade was overlapping in factories, 
but was not doing so in reality. The Board of Trade, on behalf 
of the public, might have to go inside and suggest alterations 
because of the danger to the public, and not so much from the 
point of view of the workmen. He would, however, go into 
this question thoroughly and report as to which regulations he 
thought ought to be limited. 

Mr. Gray, on Exemption 2, recalled that Mr. Vesey Knox 
required some provision with regard to docks; in fact, he wanted 
docks to be exempted. If this was so, he did not know what 
Exemption 2 would mean, and he thought that if docks were 
exempted from Regulations 7, 8, 9, and 10, there was no need 
for any other regulations to be included in this exemption, so 
far ав docks were concerned. 

A long discussion here took place between Mr. Gray and 
Counsel for the objectors on the question of the appeal to 
arbitration, the point in dispute being as to whether under the 
Factory Acts the right of appeal to arbitration in individual 
cases had been substituted by inquiries such as the present one. 
This was the contention of the Home Ойїсе, and the point was 
finally left to the Commissioner. At the conclusion of the 
discussion, 

Mr. Gray said he thought that none of the speeches had 
carried the matter any further, and the fact remained that the 
objectors were asking the Commissioner to initiate an entirely 
new practice under the proposed rules, which did not exist 
under any other rules issued bv the Home Oflice. No sugges- 
tion had been made that the present administration with regard 
to other regulations was in any way different as to make arbi- 
tration necessary. He submitted that the suggestion was un- 
workable and unprecedented. As to the date when these 
regulations should come into force, he suggested January lst, 
1909, with a provision that a year should be given to enable 
occupiers to comply with the necessary requirements of the 
reculations. 

In conclusion, he expressed the appreciation of the Home 
Office at the manner in which Mr. Swinburne had conducted the 
inquiry, and at his forbearance in listening to a number of 
elementary matters which had been discussed quite solemnly, 
but which it had been necessary to do from the nature of the 
inquiry. 

Mr. Vrsey Knox associated himself with the expression of the 
appreciation on behalf of the objectors. 

Mr. SWINBURNE said he thought matters had been simplified 
and facilitated to a very great extent by the very successful 
method which had been adopted of discussing the regulations 
in committee. 

The inquiry then terminated. 


We give below the complete definitions, exemptions, and 
regulations as they were left at the conclusion of the inquiry :— 


DEFINITIONS. 

** Pressure" means the difference of electrical potential be- 
tween any two conductors, or between a conductor and earth, as 
read by a hot wire or electrostatic voltmeter. 

“* Low pressure” means a pressure normally not exceeding 
250 volts. 

““ Medium pressure" means a pressure normally above 250 
volts, but not exceeding 650 volts. 

** High pressure” means a pressure normally above 650 volts, 
but not exceeding 5,000 volts. 

** Extra-high. pressure” means a pressure normally exceeding 
5,000 volts. 

** System " means an electrical system in which all the con- 
ductors and apparatus are electrically connected. to а common 
source of electromotive force. 

* Conductor" means an electrical conductor arranged to be 
electrically connected to a system. 

““ Apparatus” means electrical apparatus, and includes all 
apparatus, machines, and fittings in which conductors are used, 
or of which they form a part. 

[Definition of ‘‘ Cable" deleted.] 

“('ircuit” means an electrical circuit forming a system or 
branch of a system. 

** Insulating stand” means а 
floor. platform, stand, or mat 

'* Insulating screen” means a 


of such size, qualitv, and con- 
struction, according to the 
cireimstances of the use 


screen 
“ Insulating boots” means/ thereof, that а person is 

boots thereby adequately protected. 
* Ineulating gloves” means from danger. 

gloves 


“Covered with insulating material” means adequately 
covered with insnlating material of such quality and thickness 
that there is no danger. 

'* Bare” means not covered with insulating material. 


* Live" means electrically charged. 

* Dead” means at, or about, zero potential, and disconnected 
from any live system. | 
“ Karthed " means connected to the general mass of earth in 
such manner as will ensure at all times an immediate discharge ` 

of electrical energy without danger. 

'" Sub-station" means any premises, or that part of any pre- 
mises, in which electrical energy is transformed or converted, 
and which are large enough tor a person to enter after the 
apparatus 18 in position. 

"switchboard" means the collection of switches, or fuses, 
conductors, and other apparatus in connection therewith, used 
for the purpose of controlling the current or pressure in any 
system or part of a system. 

“Switchboard passage-way " means any passage-way or com- 
partment large enough for a person to enter, and used in con- 
nection with a switchboard when live. 

“ Authorised person” means a person employed, appointed, 
or selected by the occupier, or by a contractor or contractors for 
the time being under contract with the occupier, to carry out 
certain duties incidental to the generation, transformation, dis- 
tribution, or use of electrical energy, and competent to carry 
out those duties. 

““ Danger" means danger to health or danger to life or 
limb from shock, burn, or other injury to persons employed, or 
from fire, attendant upon the generation, transtormation, distri- 
bution, or use of electrical energy. 

* Public Supply” means the Supply of Electrical Energy by 
any Local Authority, Company, or Person, authorised by Act 
of Parliament or Provisional Order confirmed by Parliament 
or by License or Order of the Board of Trade. or otherwise 
under Board of Trade Regulations, to give a supply of Electrical 
Energy. 


EXEMPTIONS. 


1. Nothing in these Regulations shall apply to any system the 
normal working pressure of which does not exceed 150 volts con- 
tinuous or бо volts alternating. 

2. Nothing in Regulations 7, 8, 9, and 10 shall apply in 
electrical stations to any circuit or conductor used for conveying 
electrical energy for public supply or for traction under license 
or other statutory powers, or for railway purposes, or for docks 
constructed under statutory powers. 

5. Nothing in Regulation 12 shall apply to any motor of a 
motor-generator or to any motor forming part of any electrical 
converter, regulator, or similar apparatus. 

4. Nothing in these Regulations shall apply to any service 
lines or apparatus on the supply side of the consumer’s terminals 
or to any chamber containing such service lines or apparatus 
where the supply is given from outside under Board of Trade 
Regulations; provided always that no live metal is exposed so 
that it may be touched. 

5. If the occupier can show with regard to any requirement 


of these Regulations that the special conditions in his premises 


are such as adequately to prevent danger, that requirement shall 
be deemed to be satisfied; and the Secretary of State may by 
Order direct that any class of special conditions defined in the 
Order shall be deemed for the purposes of all or any of the 
requirements of these Regulations adequately to prevent danger. 

6. Nothing in these Regulations shall apply to any process or 
apparatus used exclusively for electro-chemical or electro-thermal 
or testing or research purposes; provided such process be so 
worked and such apparatus so constructed and protected and 
such special precautions taken as may be necessary to prevent 
danger. 

REGULATIONS. 


1. All apparatus and conductors shall be sufficient in size and 
power for the work they are called upon to do, and so con- 
structed, installed, protected, worked, and maintained as to 
prevent danger во far as is reasonably practicable. 

2. All conductors shall either be covered with insulating 
material, and further efficiently protected where necessary, or 
they shall be so placed and safeguarded as to prevent danger 
во far as is reasonably practicable. 

5. Every switch, circuit-breaker, and isolating link shall be :— 
(a) so constructed, placed. or protected as to prevent danger, 
(b) so constructed and adjusted as accurately to make and to 
maintain good contact, (c) provided with an efficient handle or 
other means of working, insulated from the system, and so 
arranged that the hand cannot inadvertently touch live metal. 
(d) so constructed or arranged that it cannot accidentally fall 
or move into contact when left out of contact. 

4. Every switch intended to be used for breaking a eircuit 
and every circnit-breaker shall be so constructed that it cannot 
with proper care be left in partial contact. Every switch in- 
tended to be used for breaking a circuit and every circuit-breaker 
shall iS so constructed that an arc cannot accidentally be main- 
tained. 

5. Every fuse and automatic circuit-breaker used instead 
thereof shall be so constructed and arranged as effectively to 
interrupt the current before it so exceeds the working rate 
as to involve danger. It shall be of such construction. or Бе 
so guarded or placed as to prevent danger from over-heating, 
or from arcing or the scattering of hot metal or other sub. 
stance when it comes into operation. Every fuse shal] be either 
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of such construction or so protected by a swatch that the rusible 
metal may be readily renewed. without danger. 

6. Every electrical joint and connection shall be of proper 
construction as regards conductivity, insulation, mechanical 
strength, and protecuon. 

т. £ticient means, suitably located, shall be provided tor 
cutting ot all pressure trom every part of a system as may 
be necessary to prevent danger. 

8. Eificient means suitably located shall be provided for pro- 
tecting trom excess of current every part of a system as шау 
be necessary to prevent danger. 

9. Where one of the conductors of a system is connected to 
earth, no single pole switch other than а link for testing pur- 
poses or a switch for use in controlling a generator shall be 
placed in such conductor or any branch thereot. 

10. Where one of the main conductors of a system 1s bare 
and uninsulated, such as a bare return of a concentric system, 
no switch, tuse, or circuit-breaker shall be placed in that con- 
ductor, or in any conductor connected thereto, and the said 
conductor shall be earthed. 

11. Every motor, converter, and transformer shall be pro- 
tected by efficient means suitably placed, and so connected 
that all pressure may thereby be cut off theretrom and trom 
any apparatus in connection therewith, provided, however, that 
where one point of the system is connected to earth, there shall 
be no obligation to disconnect on that side of the sy ‘stem which 
is connected to earth. 

12. Every electrical n otor shall be. controlled by an cthcient 
switch or switches for starting and stopping, so placed as to be 
easily worked by the person in charge of the motor. Where 
necessary to prevent danger through the automatic re-starting 
of à motor every electrical motor or group of electrical motors 
shall be protected by a release which will automatically break 
the cirewt if the current. is interrupted, such release. being 
suitably placed with regard to the danger to be prevented. Pro- 
vided that no release shall be required tor any motor which has 
an attendant constantly at the controller of such motor while 
at work. Tn every place in which machines are being driven by 
any electric motor, there shall be means at hand for either 
switching off the motor or stopping the machines, 

18. Every flexible wire for portable apparatus shall be con- 
nected to the system either by etħcient permanent joints or con- 
nections or by a properly construcced connector. Adequate. pre- 
cautions shall be taken against shock due to leakage or other 
cause in all places where the person handling the portable 
apparatus is not insulated from earth. |n suc h places and in 
апу place where the pressure exceeds low pressure, the port- 
able apparatus and its flexible wire shall be controlled by 
efficient means suitably located, and capable of cutting off the 
pressure. 

14. The general arrangement of switchboards shall so far 
as reasonably practicable be such that :—(a) All parts which 
may have to be adjusted or handled are readily accessible; (4) 
the course of every conductor may where necessary be readily 
traced: (c) conductors not arranged for connection to the same 
svstem are kept well apart and can where necessary be readily 
distinguished: (d) all bare conductors are so placed or protected 
as to prevent danger from accidental short circuit. 

15. Every switchboard having bare conductors normally so 
exposed that thev may be touc hed shall be located in an area 
or areas set 
suitably fenced enclosed. No person except an authorised 
person, or a person acting under his immediate supervision, 
shall for the purpose of carrying out his duties have access to 
any part of such area. 

16. All apparatus appertaining to a switchboard and requiring 
handling shall so far as practicable be so placed or arranged 
as to be operated from the working platform of the switch- 
board. and all measuring instruments and indicators connected 
therewith shall, so far as practicable, be so placed as to be 
observed from the working platform. If such apparatus be 
worked or observed from any other place, adequate precautions 
shall be taken to prevent danger. 

17. At the working platforin of every switchboard and in every 
switchboard passage-way. if there be bare conductors exposed 
or arranged to be exposed when live so that thev may be touched, 
there shall be a clear and unobstructed passage of ample*width 
and height with a firm and even floor. Adequate means of 
access, free from danger, shall be provided for every switch- 
board passage-way. The following provisions shall apply to all 
such switchboard working platforms and passage-ways con- 
structed after the [Ist January. 1909] unless the bare conductors, 
whether overhead or at the sides of the passaze-way, are other- 
wise adequately protected against danger by divisions or screens 
or other suitable means :—(a) Those constructed for low pres- 
sure and medium pressure switchboards shall have a clear height. 
of not less than 7 feet, and а clear width measured from bare 
conductor of not less than 5 feet: (D) those constructed for high 
pressure and extra-hich pressure switchboards other than operat- 
ing desks or panels working solely at low pressure shall have 
a clear height of not less than 8 feet and a clear width measured 
from bare conductor of not less than 3 feet 6 inches: (e) hare 
conductor shall not be exposed on both sides of the switchboard 
passage-wav unless either the clear width of the passage is in 
the case of low pressure and medium pressure not less than 


apart for the purposes thereof or where necessary. 


4 reet 6 incnes, and in the case or high pressure and extra-mgh 
pressure not iess tnan & leet, їп each case measured between bare 
conductors, or the conductors on one side aie so guarded that 
they cannot be accidentally touched. 

18. In every switchboard for high pressure or extia-high pres- 
sure : -(u) Ibvery high pressure and extra-high pressuje con- 
ductor within reach trom the working plattorm or in any switch. 
board passage-way shall be so placed or protected as to. prevent 
danger; (5) the metal cases ot all instruments working at high 
pressure or extra high-pressure shall be either earthed or com- 
pletely enclosed with insulating covers; (б) all metal handles 
of high pressure and extra-high pressure switches, and, where 
necessary to preveni danger, "all metal gear lor working the 
switches, shall be earthed ; (d) every switchboard in continuous 
use shall either (1) be so arranged that the conductors. thercot 
can be made dead in sections, and so separated by permanent 
or removable divisions or screens from all adjoining sections 
of which the conductors are live, that work on any section 
may be carried out without danger; or (11) otherwise so arranged 
as to secure that the work may be carried out without. danger. 

19. All parts of generators, motors, translormers, or other 
similar apparatus, at high pressure or extra-high pressure, and 
within. reach trom апу position. in which. апу person. employed 
may require to be, shall be, so far as reasonably practicable, so 
protected as to prevent. danger. 

20. Where a high pressure or extra-high pressure supply 15 
transformed for use at a lower pressure, suitable provision shall 
be made to guard against danger by reason of the lower pres- 
sure system becoming accidentally charged above its normal 
pressure by leakage or contact from the higher pressure system. 

21. Where necessary to prevent danger “adequate precautions 
shall be taken either by earthing or by other suitable means to 
prevent апу metal other than the conductors trom becoming 
electrically charged. 

22. Adequate precautions shall be taken to prevent any on- 
ductor or apparatus from being accidentally or inadvertently 
electrically charged when persons are working thereon. 

23. Where necessary to prevent danger, insulating stands or 
screens shall be provided and kept permanently in position and 
shall be maintained in sound condition, 

24. Portable insulating stands, screens, boots, gloves, or other 
suitable means shall be provided and used when necessary to 
prevent danger, and shall be periodically examined by ап 
authorised. person. 

25. Adequate working space and means of access, free from 
danger, shall be provided for all apparatus that has to be 
worked attended to by any person. 

26. All those parts of premises in which apparatus is placed 
shall be adequately lighted to prevent danger. 

27. Al conductors and apparatus exposed to the weather, wet 
corrosion, inflammable surroundings or explosive atmosphere, or 
used in апу process or for any special purpose other than for 
lighting or power, shall be so constructed or protected. and such 
special precautions shall be taken as may be necessary to pre- 
vent danger 1n view of such exposure or use. 


[Regulation 28 deleted. ] 


29. No person except an authorised person, or a person acting 
under his пае ќе supervision, shall undertake any work 
where technical knowledge or experience is required. in order 
to avoid danger. Where а contractor is Ө: and the 
danger to be avoided is under his control, the contractor shall 
appoint the authorised person, but if the danger {о be avoided 
is under the control of the occupier, the сег shall appoint 
the authorised person. 

30. Instructions as to the treatment of persons suffering from 
electric shock shall be attixed in all premises where electrical 
energy is used. other than for incandescent lighting at low 
pressure, and in all premises in which, electrical energy is 
generated. or transformed. 

f Regulation 30 has not been modified, 
with by the Commissioner. ] 

5l. Every sub-station shall be substantially constructed. and 
shall be so arranged that no person other than an authorised 
person can obtain access thereto otherwise than by the proper 
entrance, or can interfere with the apparatus or conductors 
therein from outside, and shall be provided with efficient means 
of ventilation and be kept dry. 

a2. Every sub-station shall be under the control of an 
authorised person, and none but an authorised person or a 
person acting under his immediate supervision shall enter any 
Р! thereof. where there may be danger. 

Every underground. sub-station not otherwise easily and 
re accessible shall be provided with adequate means of “access 
һу а door or trap-door. with a staircase or ladder securely 
fixed and so placed that no live part of any switchboard or any 
bare conductor shall be within reach of a person thereon: pro- 
vided however that the means of access to such sub-station shall 
he hv а doorway and staircase, (a) 1f апу person is regularly 
employed therein, other than for inspection and Hera or ih) 
in any such sub-station not of ample dimensions, either if there 
15 moving machinery therein, other than ventilating fans, or if 
there is extra-high pressure therein.- 

[To facilitate. reference, the numbering has not been altered, 
notwithstanding the deletion of No. 28.] 
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THE ELECTRICAL EQUIPMENT OF A CORNISH TIN MINE 


ECENTLY the Cornish Consolidated Tin Mines, 

Ltd., recognising the possibilities of Cornish tin- 
mining worked оп modern lines, acquired among other 
propositions the South Crofty Mines, situated at Carn 
Brea. This mine has been worked for many years 
without giving any financial return. On coming under 
the control of the Cornish Consolidated Co., the whole 
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of the underground and surface plant was remodelled, 
and what had been previously a financial failure will 
shortly prove to be the most favourable tin mine in 
Cornwall. The mill and dressing plant was criginally 
operated by a single-cylinder, jet-condensing, balanced 
beam engine. The cost of operating this 
plant, neglecting capital cost, which was an 
unknown quantity, on 15,623 tons of ore 
treated annually was £1,884, or 24s. per ton. 

When considering the reccnstruction of the 
milling plant for operating, modern steam 
plant, suction gas, and electric driving were put 
forward, and after fully considering the rela- 
tive costs and advantages, electric driving was 
decided on, the superior flexibility of motor 
drive for extensions at the mill and for operat- 
ing the auxiliary machinery, the low capital 
cost, and the favourable working cost being 
the determining factors in favour of motors. 
Terms were arranged with the Urban Electric 
Supply Co., whose generating station adjoins 
the mine, for a supply of power at £6 per kw. 
of maximum demand, plus 0'45d. per unit, 
these figures to be rearranged when the maxi- 
mum demand reaches 1,000 kw. The esti- 
mated cost of driving the mill and the 
auxiliary plant on the above basis being 1'8$. 
per ton, the actual eost works out at 1°08s. 
per ton of ore treated. 

The ore previously won from the upper 
levels of this mine contained at least 30 per 
cent. of wolfram (tungsten), together with tin and 
arsenie, which could not at that date be satisfactorily 
separated. These levels were abandoned, and the 
lower levels which contained a less pereentage of 
wolfram were worked, the wolfram being treated as an 
impurity, and a low price being accepted for the tin 
produet. 

With the advent of the new company, magnetie 


Fic. 


separation was resorted to, and the previously unsale- 
able complex ore separated into a tin and’ wolfram pro- 
duct, the tin commanding a much higher price, and 
the wolfram finding a ready market. The tin and 
wolfram product, which contains a heavy percentage 
of iron, after being calcined to remove the arsenic, is 
fed on to a 16 in. rubber belt, that travels between the 
pole-faces of three pairs of magnets, which 
are spaced apart and supported on a frame; 
as the belt carrying the product passes under 
the first pair of magnets, the iron product is 
drawn up on to a canvas transverse belt that 
removes the magnetised particles beyond the 
magnetic field, when the particles drop from 
the transverse belt into a bin. The product, 
that now contains tin and wolfram only, 
which are much less magnetic {һап the 
original product, is carried by the main belt 
under a second pair of magnets, having a 
stronger field than the first pair, where the 
wolfram is separated from the tin in a similar 
manner, the third pair of magnets removing 
the last trace of iron and wolfram from the 
tin product, which is now carried by the main 
belt into a bin and is ready for the smelter. 
This magnetic separation of minerals is simple 
and ingenious, and enables what was hitherto 
a complex, unsaleable product to be put on 
the market as clean tin апа wolfram. 

The mill, which at present consists of 40 
heads, 15 arranged for driving in sections of 
10 heads, as shown in Fig. 1, each section 
being driven by а 30 B.H.P. motor, 
arranged as in Fig. 2, only one section being 
interrupted should а motor fail or when the heads 
require attention, a spare armature being in readiness 
to ensure practically continuous running; whilst for 
future extensicns, which will be commenced at an early 


2.—ARRANGEMENT OF Motor Drive ТО SrAMP BATTERY. 


date, extra units can be easily installed. These exten- 
sions would have to be considered and arranged for with 
either of the alternative schemes. With no more 
ground space and a less number of attendants, the 
present mill deals with slightly more than twice the 
quantity treated by the old plant. This shows the ad- 
vantage which has been obtained by the adoption of 
electrical working in the way of compactness. 
E 
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The present installaticn of electrical apparatus con- 
sists of :— 


Four 30 B.H.P motors for mill drive. 

Two 30 ‘i for Blake rock breakers (Fig. 3). 
Two 20 * for mill dressing plant. 

One 20 à for sorting table and dodge crusher. 
One 20 - for vertical pulverisers and calciners. 
One 20 РА for tube mills. 

One 20 for workshops. 

One 17 for return water pump. 

Two 5 for circulating pumps. 


One motor generator for magnetic separators. 


The results obtained from electric driving at this mill 


are very satisfactory, the present cost being 1'08s. per 


Fic. 3.—Rock BREAKER DRIVEN BY ELECTRIC MOTOR. 


ton against 2:45. per ton by the old method, the 
extreme flexibility for driving auxiliary plant and for 
extensions being not the least benefit obtained from 
the motor drive. All the electrical apparatus for this 
mine was supplied by the Brush Electrical Engineering 
Co., and installed by them to the directions of Mr. 
R. D. Gill, the consulting and resident electrical and 
mechanical engineer to the Cornish Consolidated Tin 
Mines. 


CORRESPONDENCE 
THE INSTITUTION OF CIVIL ENGINEERS. 
To the Editor of ELECTRICAL ENGINEERING. 


SIR,—We have to-day received a communication 
from the Secretary of the Institution of Civil Engineers 
notifying us of a special general meeting of corporate 


members of the Institution to be held on Friday next, 
April 3rd. | 
(1: To authorise the Council to enter into ап agree- 


ment for the sale of the Institution premises to H.M. 
Government; and 

(2) To consider, and, if approved, to adopt the fol- 
lowing alteration of the by-laws of the Instituticn :— 

Section V., clause 6, to be altered by the omission of the 
words in brackets, and the addition of the words printed in 
italics. up эчү, 

Every new Member shall, on admission to the Institution, pay 
a fee of twenty guineas, and every Associate Member апа Asso- 
ciate shall, on admission to the Institution, pay a fee of ten 
guineas, [but no payment, other than the increased annual sub- 
scription, shall be due from an Associate Member on his transfer 
to Membership.] and erery Associate Member on his transfer to 
Membersh ip shall pay a fee of ten quineas, All such fees paid 
on transfer and one-half of the fees paid on election to Full 
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Membership shall be treated as revenue unless otherwise directed 
by the Council. 


The letter further asked for a reply on a post-card 
enclosed expressing agreement with or dissent from the 
proposal before March 31st. We venture to think, 
sir, that the proposals deserve more time for ccnsidera- 
tion and discussion amongst the members than can 
possibly be given under the circumstances indicated 
above, and that before members can express their 
opmuons as asked for on the post-card they are entitled 
to further information. 

The existing premises must presumably have been 
taken over by the Government at a fair price, and one 
fails at first sight to see the necessity for: (a) a special 
building fund, (0) additional revenue derived from trans- 
fer and entrance fees. Surely it is putting the cart 
before the horse to ask for an expression of opinion 
before the meeting, when, presumably, information will 
be given. 

We venture further to think that the vote on the 
proposal to alter the by-laws should be taken, not at 
this meeting called at only a week's notice, but at a 
further meeting at a later date, when those members 
who may be prevented from attending on Арг 3rd 
have had an opportunity of considering the matter in 
the light of the printed report of the explanatory meet- 
ing. 

Many members are disposed to think that the erec- 
tion of the new buildings provides the opportunity for 
making the premises of much greater convenience to 
the general body of the members than has been the 
case in the past. 

It is true that engineers have at the ordinary evening 
meetings opportunities of meeting brother engineers 
from the provinces and abroad, but it appears to us that 
the Institution might in a much greater degree than 
hitherto constitute a rallying point and meeting place 
for the members generally, and a place where informal 
discussions and conversations could be carried on. 

The present building, stately as it is, does not contain 
a single cosy corner where two engineers can talk, 
much less smoke a friendly cigar together. 

This is, however, neither the time nor the place fcr 
consideration of such details, and we merely beg the 
hospitality of your columns to enable us to make an 
appeal to fellow corporate members who may think 
with us to ask for further time in which to come to a 
decision and to communicate their views in writing to 
the Secretary and to attend the meeting on April 3rd. 


We are, Sir, yours truly, 


Н. W. НаАамрсоск, 
A. Н. Dykes, 


(Associate Members of the Institution of 
Civil. Engineers.) 
1 Victoria Street, S.W., 
March 30th, 1907. 


————D———— 


THE FUTURE OF THE TELEPHONE SERVICE. 
To the Editor of ELECTRICAL ENGINEERING. 


Sin,—Mr. А. R. Bennett is mistaken with regard to my rela- 
tions with the National Telephone Company. My connection 
with that company is purely advisory, and do not hold the 
“ distinguished position” referred to, or any position in the 
company's organisation. 

Mr. Bennett lives in a telephone world of his own, and pre- 
sents the remarkable spectacle of a man who not only does not 
learn from the experience of others, but apparently does not 
learn from his own. The Glasgow municipal telephone system, 
the onlv one in which the experiment was tried on a serious 
scale, was run according to Mr. Bennett's theories, and it was 
such a hopeless failure that the Glasgow Corporation (who do 
not give up easily) were glad to sell it at a loss after a working 
life of a little over three years. No more convincing proof of 
the incorrectness of the theories could be desired. 

There could be no surer way of making the telephone service 
of a large city both inefficient and unprofitable than to adopt 
a tariff having a low flat rate and a low message rate. Such a 
tariff positively encourages the users to make the service in- 
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efficient, and at the same time prevents the administration from 
making a profit. 

The Imperial German Post Office has tried for years the ex- 
periment advocated by Mr. Bennett, has found it a failure, and 
is reverting to an exclusively measured rate tariff. In Berlin 
last January the Under-Secretary of State told me that his 
principal argument for the measured rate was that it would 
raise the efficiency of the service, which was being ruined by 
the excessive use of the flat-rate lines. 

And that is my argument—more, my absolute conviction. The 
measured rate tariff, as well as encouraging the development ot 
the telephone, improves the efficiency of the service. To the 
commercial community the important point is a highly efficient 
service, and the precise amount of the rate is a minor point. 
Any man in a large way of business will tell you the same 
thing—and that is the whole telephone question in a nutshell. 

I am, &c., 
Hersert Laws WEBB. 

35 Old Queen Street, S.W., March 24th, 1908. 


NO-VOLT RELEASES FOR POLYPHASE MOTORS. 
i To the Editor of ExvectricaL ENGINEERING, 

Sm,—With regard to the recent controversy which has 
arisen with respect to the provision of no-volt release adjust- 
ments to polyphase motor switches, we desire to state that we 
have had considerable experience in this direction, especially in 
connection with high-tension switches, which we have now so 
far standardised that we can supply, as a thoroughly tested and 
commercial article, a form of starting gear for two- and three- 
phase motors fitted with no-volt release. This apparatus we 
can put forward with our fullest guarantee as to entirely satis- 
factory operation. You may remember thai we sent you in the 
autumn of last vear our large high-tension catalogue No. 67, 
which includes full details of the apparatus in question. 


Yours faithfully, 
THE Union Exvectric Co., Lip. 
London, S.E., March 24th, 1908. 


COMMERCIAL VEHICLES AT OLYMPIA 


HE exhibition opened last Friday at Olympia is the 

second of the annual series of displays of '' com- 
mercial ° vehicles and motor-boats which the Scciety 
of Motor Manufacturers and Traders have organised 
since it was found necessary to arrange an independent 
show for these branches of the automobile industry 
distinct from that of vehicles for private use. Before 
noticing any particular stands. a few words may be 
said of the scope of the exhibits generally and the direc- 
tion in which the different branches of industry repre- 
sented by them has developed since the lust show of its 
class a twelvemonth ago. The past усаг, so far as 
London especially is concerned, has seen not only a 
vast increase in the use of motcr vans of all sizes for 
commercial purposes, but has witnessed the coming of 
the now ubiquitous motor-cab, and the putting upon the 
streets of the much-discussed but apparently successtul 
'" Elecetrobus.'"' With regard to other types of motor- 
omnibus, strenuous attempts are being made to produce 
amore suitable design of vehicle than those hitherto in 
use, and experience has been gained in actual practise 
with more than one of the petrol-eleetrie systems, which 
have been put forward as specially suitable for this class 
of work. The exhibition itself represents all these ad- 
vances. Quite a large number of new motor-cabs are 
shown, and before the show is concluded it is hoped 
that an electric cab of modern design will make its 
appearance. An '' Electrobus "" of improved type, as 
compared with that shown last year, is exhibited, and 
two complete petrol-electrie omnibuses are shown, as 
well as a finished chassis representing a system now 
at work in London. A few steam omnibuses appear, 
but the number of types of geared petrol omnibus ex- 
emplified is apparently less than last year. The use 
of xecumulator-driven commercial vehicles other than 
omnibuses does not seem to be increasing in this coun- 
try to anything like the same extent as in America, and 
we only find one stand in the exhibition devoted to the 
accumulator vehicle pure and simple, although, as we 
shall see. batteries form an important feature in one 
of the petrcl-eleetrie systems shown. 

The stand of the Evecrric Venicre Co., of 1 Earl Street, 
S.W.. makes up for the fact of its being the sole representative 
of battery traction by the variety of its exhibits. Most pro- 
minent is the complete double-decked omnibus, built to order ot 
the London Electrobus Co., which is of the improved chain- 
driven form described in ELECTRICAL ENciNEERING, Vol. Il., 
page 903. Five omnibuses of this type have already been 
delivered, and fifty more are on order. It will be remembered 
that they are considerably different in design from the first 
six electric omnibuses put on the road, in that two motors 
are used instead of one, and the live axle and differential 
gear formerly used has given place to an independent double 
reduction chain drive from each motor to one of the rear 
wheels. The motors are of the six-pole series wound type, each 
rated at $8 h.p., and each drives on to its own countershatt 
by a Morse silent chain. The controller is arranged for five 


speeds. In the first and second positions the motors аге in 
series, with and without resistance respectively, and for the 
third and fourth speeds, parallel connection with and without 
the resistance 1s used. On the highest speed, which corresponds 
to a maximum of 12 miles per hour, the resistance is employed 
to weaken the fields. There are also three reverse speeds. ‘he 
capacity of the batteries employed with these vehicles, some 
particulars of which were given in the article referred to, is 
suflicient for a mileage range of 45 miles, under service con- 
ditions, with the full complement of 34 passengers. We under- 
stand that 14 omnibuses of this type have been ordered by the 
Brighton and Hove Omnibus Со. Other vehicles on the stand 
include a chain-driven two-ton wagon, with two motors and a 
controller, giving four speeds forward and two reverse, for a 
range of 40 miles without changing batteries. А smaller de- 
livery van, with a single motor and cardan shaft drive is also 
shown, as well as the electric carrier tricycle, which figured at 
the Agricultural Hall last week, and was referred to on page 
464 of our last issue. This machine, which 1s of German origin, 
is driven by a single 3 h.p. Siemens-Schuckert motor, and is con- 
structed to carry 3 cwt. The mileage range on one charge 1s. 
said to be 50 miles, and the maximum speed attainable is ten 
miles per hour. It should be mentioned that the total weight, 
complete, but without load, is 7 ewt., of which 3 ewt. is formed 
by the battery. The battery is contained in a case under the 
box for the reception of the load, and is easily withdrawn by 
sliding out from the front. No connections whatever require to 
be made or broken, and the two metal rails upon which the 
battery slides are themselves the contacts. It is thought thar 
these little vehicles will be found useful for such work as 
newspaper delivery, and other work where they сап be connected 
to a charging board during the time when they are necessarily 
waiting for their load. Another new vehicle shown on the 
same stand is a two-seated passenger car, intended as an en- 
pgineer's test and inspection car for tramway and electric supply 
work, and the example shown is fully equipped with electrical 
testing instruments. This handy little car weighs, complete, 
17 cwt.. of which 74 ewt. 1s accounted for by the battery, and 
can travel up to 30 miles per hour, the mileage range is given 
as 80 to 100 miles. A vehicle which is suitable as ап emer- 
gency repair wagon for tramway and other work, or for fire 
brigade purposes is also shown, and it is hoped that an example 
of the firm's *‘ Electricab " will have crossed the Atlantic in time 
to be in the exhibition to-day or to-morrow. In order to show 
the possibility of touring in England on electric cars, а map is 
shown showing the various towns where charging facilities are 
available. 


Turning to the petrol-electrie omnibuses, whieh form 
perhaps the most interesting feature of the whole show, 
we find three systems represented, only one of which 
figured in last year's exhibition. A complete compari- 
son of the systems which are actually available for 
omnibus work is not, however, possible, as one or two 
svstems about which a good deal has been heard during 
the past year are unrepresented. In one of the systems 
shown batteries are employed, and under some condi- 
tions the transmission is mechanical, but in the other 
two, which represent the more general tendeney, the 
transmission is at all times entirely electrical without 
batteries. All these are continuous-current systems. 
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The three-phase system which some designers uphold so 
strongly is not exemplified. It is interesting to note 
that in all three cases the motors drive the road wheels 
through worm gear. 


One of the most interesting vehicles in the exhibition is the 
omnibus on Stand No. 55 of the DaimLeER Motor Co., near the 
centre of the hall. This vehicle is equipped on what is some- 
times known as the ''autoniüxte" petiol-electric system, due 
originally to M. Henri Pieper, of Liege, in which an ordinary 
petrol engine is coupled to a machine which can act either as a 
dynamo or a motor according to circumstances, as it is also 
connected through a clutch and. suitable reduction gear to the 
rear wheels. A small battery of accumulators also. forms а 
feature of the system. When the car is at rest, or when the 
iull power of the engine is not needed for propulsion, the 
dynamo is employed to charge the battery, but when extra 
torque is acquired for starting or hill. climbing the battery 
drives the machine as a motor to assist the engine. Mechanical 
change speed gears are thus avoided, and it is claimed that 
a smaller engine may be employed, as only the average and 
not the maximum horse power required has to be considered. 
The vehicle is driven through an electro-magnetic clutch, and 
an electro-magnetic brake is also provided. The details of the 
system have been repeatedly described, in. the technical press, 
and a few light cars equipped on this principle are running 
in this country. The vehicle on the Daimler stand, however, 
is the first example of the svstem as applied to omnibus work 
which has been seen in. England, although a similar vehicle is 
now in actual service in Paris. The equipment. so far as the 
arrangement of the electrical gear 18 concerned, is practically 
the same as that used on smaller cars except that in some of 
the omnibuses already built the arrangement of solenoid control 
of the throttle has been omitted in favour of hand regulation 
of the engine speed according to the indications of a voltmeter, 
and a positive clutch has been added between the engine and 
the dvnamotor in order to facilitate running the vehicle оп the 
electrical gear only in cases of necessity. Indeed, it was driven 
into the exhibition in this manner, as the running of petrol 
engines inside the building is not permitted. In this connection 
it may be remarked the placard on another stand stating that 
a certain other omnibus was the only vehicle to enter the hall 
under its own power is incorrect. Although it has not been 
exhibited before, this omnibus has been completed for more 
than a year, and has already been submitted to extensive 
road trials, so that it may be said to have emerged beyond the 
experimental stage. ]t came by road from the works, and 
will be driven back there at the conclusion of the show. "The 
engine in the particular. vehicle exhibited is а 4-cylinder 
Daimler engine of 120 mm. bore by 130 mm. stroke, with a 
rating of about 50 h.p., and the dynamotor, which is of the 
interpole type, was manufactured by Messrs. Dick Kerr & Co. 
The battery, which is placed under the driver's seat, is of the 
Tudor pattern, with Planté plates, and weighs 7 cwt., but on 
account of an absurd insurance regulation it has been removed 
since the vehicle was driven into the show. The size of engine 
and battery required naturally depends upon the nature of the 
service required, and the length and steepness of the hills to 
be encountered. It may be urged against the system that the 
battery is liable to run down when ascending a hill longer than 
that for which it is designed, and that this may prevent the 
vehicle being able to get up the hill. but all that is necessary in 
that case is to stop for a few minutes with the engine running 
and give the battery a short charge. There are several interest- 
ing points in the mechanica! arrangement of the vehicle. The 
engine, dynamotor, and = clutch are bolted up together and 
mounted by a three-point suspension in the main frame, which 
is connected to the front axle by springs in the usual way. 
The back part of this frame, however, upon which is mounted 
the gearing by which the back wheels are driven, is entirely 
unsprung. The body is mounted on an independent frame 
hinged to the under frame by the dash board, апа supported 
by springs at the back. The under frame is made with as 
little bracing as possible, and has considerable sideways flexi- 
bility. The body, although free to move vertically on its 
springs, 18 constrained from lateral motion by horn blocks at 
the back. The drive from the magnetic clutch to the back 
wheels is through a longitudinal. shaft driving a differential 
countershaft through a worm gear with a final enclosed. spur 
reduction gear to each wheel. 

The 30-53 h.p. petrolelectric chassis on Stand No. 36 of 
Messrs. J. & E. Har, of Dartford, is exactly similar to that 
of the Hallford omnibus with petrol.electric equipment under 
the S. B. & S. syndicate and Stevens patents, which is now 
being run in actual service in London by Messrs. T. Tilling, 
Lid., and which was fully described in an illustrated article in 
Какетпїсм, ENGINEERING, January 16th, page 83. The only 


difference lies in the design of the pressed steel trame. The 
working of this omnibus was referred to in the Paper read by 
Messrs. P. Frost Smith and W. A. Stevens recently betore the 
Society of Road Traction. Engineers, and reported in ELECIRICAL 
ENGINEERING, March 26th, page 475. The system falls under 
the class of petrol-electric systems, in which the transmission 
is at all times electrical and does not employ batteries. A 
50 h.p. 4-cylinder engine drives а shunt-wound interpolar 
dynamo, which supplies. current. to two series-wound motors, 
one of which drives each back wheel through a specially- 
designed worm-gear. The use of a live back axle and a differen- 
tial gear are thus entirely avoided. Provision is made for con- 
necting the motor in series or parallel, but it is only in 
exceptional cases that the series notch is required. The control 
of the speed of the vehicle is effected almost entirely on the 
accelerator pedal and the field switch, and under ordinary 
conditions the main circuit is never broken, even at stopping. 
Betore starting, unless the gradient is very steep, the controller 
lever is put into the parallel notch with the engine running 
slowly, and the generator field reduced. In order to start, the 
brakes are released, and the engine is accelerated by opening 
the throttle with the pedal, so that the voltage of the dynamo 
rises, the field switch is gradually moved over to raise the 
voltages as the vehicle gains speed. The running speed is then 
controlled by the throttle pedal, and to stop the throttle pedal 
is released, the dynamo field weakened, and the brake applied. 
The petrol consumption in actual service has been found to be 
53 miles to the gallon, which, we are informed, is 2 mile 
better than is obtained on the average by Messrs. Tilling for 
gear-driven. omnibuses. 

Another petrol-electric omnibus is exhibited by Messrs. 
GREENWOOD & ParLEY, of Leeds, on Stand No. 26. "The actual 
chassis is the same as that exhibited on this firm's stand last 
vear, but during the interval an engine of improved design has 
been fitted, aud road trials to the extent of over 1.С00 miles 
have been conducted with a three-ton load. The vehicle has 
been completed by the addition of ап omnibus body, bat no 
alteration has been. made in the electrical equipment. A de- 
rcription of the chassis as it appeared last year was given in 
ELECTRICAL ENGINEERING, Vol. I., page 461, but it may be of 
interest to repeat the main features of the system. As in the 
last-mentioned system, the transmission is entirely electrical, 
and does not depend on accumulators. A continuous current 
compound-wound generator fitted with commutating poles 1% 
driven by the engine, which is of 35 h.p. This supplies current 
through a suitable controller to a specially designed motor 
provided with two armatures in one field casting. ‘The double 
motor 18 mounted on trunnions near the centre of the frame. 
and is connected to the centre of the back axle by a stout 
tubular radius rod. Each armature drives its own half of the 
back axle through its own worm gear through a shaft provided 
with cardan joints. Thus no differential gear is required. The 
compounding of the dynamo is so arranged that the voltage shall 
hold up well till the engine begins to slow down, and it 15 
necessary to perform the operation equivalent to changing gear. 
This is claimed to give better results than the falling cnar- 
acteristic obtained by the differential constant output employed 
m some systems in conjunction wi h series motors. The соп: 
troller is actuated by a lever on the steering pillar, and is of 
the drum type with magnetic blow-out. The four forward 
speeds are by various arrangements of the motor armatures and 
fields in reries and parellel, entirely without resistances A 
good deal of the control is effected by variation of the enyine 
speed, and for this purpose the usual throttle and ignition lever 
are provided above the steering wheel. One great advantage ot 
this is that when speed has been attained on the level the 
speed of the engine can be reduced. Stopping and restarting 
are effected by a single ftoot-pedal, which actuates the main 
cireuit breaker, and at the same time cuts out a large portion 
of the generator shunt field winding, thereby reducing the 
voltage. By this means a very smooth start is obtained, as 
the field has to build up after the pedal is released. Ihe 
pedal is interlocked with the throttle so that the engine is slowed 
down when the main circuit is broken. The same pedal actuates. 
in its most forward position, the brakes on the motor = shafts. 

The trials on the road have shown a petrol consumption on a 
fairly hilly country route of six miles to the gallon. This 
was, however, with a new engine, which will show better 
economy when thoroughly run in. This figure, however, must 
not be taken as too much of a guide as to the probable con: 
sumption in ordinary service, with frequent starting and 
stopping. We understand that the result of experience on the 
road has been to show that a less number of controller notches 
would have been quite sutlicient, as nearly all running can be 
done on the top speed, and the circuit breaker has been found 
to be almost unnecessary for ordinary mana@uvring, although 
it is of the utmost use for sudden emergercy stops. The ar- 
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rangement of not having the circuit breaker interlocked with 
the controller allows of changing the connections on a hill 
with much less loss of way than would be otherwise possible. 
The motor-boat section contains little of electrical interest, 
and in the gallery which is devoted to accessories, no striking 
electrical novelty is shown. Messrs. Lopce Bros. & Co., ої 
Birmingham, have a most effective show of electric igniters on 
Sir Oliver Lodge’s system, of the excellence of which we can 


speak from personal experience, and exhibit forms both for 
motor cars and large gas engines. The leading particulars of 
the system were described in ELECTRICAL ENGINEERING, Vol. Il., 
page 798, in connection with the exhibition of private cars. 
The Bosca Macneto Co. show their latest form of ignition 
with electro-magnetic plug, as also described and illustrated last 
November in the article in question. A number of other well- 
known ignition devices are also represented. 


THE CHICAGO DRAINAGE CANAL ELECTRIC POWER PLANT 


HE accompanying illustrations give a few details 
relating to the hydro-electric power plant and 
equipment on the Chicago drainage canal at Lockport. 
This power transmission plant, owned and operated by 
the Sanitary District of Chicago, has a capacity of 
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16,000 kilowatts for the present development, with ex- 
tensions provided for a power-station of an output of 
32,000 horse-power. The drainage canal and power 
plant has cost over fifty million dollars. The canal 
extends a distance of 29 miles from the Chicago River 
to Lockport, Illinois, where it discharges into the 
Desplaines River, and the water flows finally through 
the Illinois River and empties into the Mississippi 
River, and thence at last into the Gulf of Mexico. 

The generating plant is situated at Lockport, about 
three miles from the city of Jolliet, where there is a 
regulation flow of more than a quarter of a million 
cubic feet of water per minute with a fall of twelve 
feet, the water being regulated by means of a '' bear- 
trap °’ dam. The power-house is 385 ft. long and 
47 ft high, with a width of 70 ft., and is of steel and 
concrete construction of plain but neat design. Ву 
extending the channel to a point about two miles 
further down from the point above-mentioned, instead 
of 12 ft. fall there is a fall of 34 ft., and here the 
power-house was placed, with a retaining wall for the 
channel 40 ft. high, bringing the water-level on the 
receiving side near the top of the power-house. The 
turbines have been installed in chambers at the floor- 
level, and work under a head of 34 ft. discharging 
through the chambers to the tailrace. The controlling 
works or movable-crest dam is on the east joining the 
power-house, and is designed to regulate the flow of 
water in the eanal. 'The general arrangement of the 
plant is shown by the sectional sketch in Fig. 1. 

The water-wheels, four in number, have been con- 
structed by the Wellman-Seaver-Morgan Company, 
and a fifth unit will be installed in the spring. Each 


of the main turbines drives a three-phase alternator of 
4,000 kilowatts capacity. There are two water-wheels 
of the same construction driving direct-current exciter 
dynamos, each of a capacity of 350 kilowatts. This 
plant was designed for eight alternators and turbines of 
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4,000 kilowatts each, and three exciter sets of 350 kilo- 
watts each. "The power-house is provided with a 40-ton 
electric overhead travelling crane of 35 ft. span, moving 


over the generator space along the north side of the 
power-house, which is 385 ft. long. "The water-wheel 
for each unit is in a chamber adjoining, and has a 
capacity of 6,000 h.p. at a speed of 163 revolutions per 
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minute. The exciter sets have water-wheels of 600 h.p. 
each, each of these units being capable of supplying 
direct current sufficient for exciting the fields of several 
alternators. 

The 4,000-kilowatt three-phase generators are of the 
Crocker-Wheeler type with revolving fields, and are 
wound for a pressure of 6,600 volts at 60 cycles. 

The switchboards and step-up transformers, as well 
as the ‘bus-bars, oil switches, and circuit-breakers, are 
on the south side of the power-station, and the trans- 
formers are on the main floor, with the 'bus-bars and 
oil switches on two galleries overhead. The arrange- 
ment of the cells containing the main oil switches 1s 
shown in Fig. 2, and the choking coils forming part of 
the protective equipment are shown in Fig. 3. 

The transformer installation includes a dozen oil- and 
water-cooled step-up transformers of the General Elec- 
tric single-phase type, each having a capacity of 1,333 
kilowatts. There is an aluminium transmission line of 
44,000 volts pressure, which conducts the current from 
the hydro-electric plant a distance of nearly 30 miles 
to a sub-station in Chicago, where the current is trans- 
formed down to 12,000 volts for local distribution. 
This transmission line consists of two circuits of three 
aluminium wires each mounted on insulators fastened 
to 60 ft. steel masts, the wires being spaced about 6 ft. 
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apart. The masts or poles weigh about 2 tons each, 
and are of steel bridge construction, having a square 
base. | Each mast is provided with two cross-arms, 
the top arm weighing 300 lb. and measuring 12 ft. in 
length, while the lower arm weighs double this amount 
and is 18 ft. long. 

These steel masts or poles are placed 6 ft. in the 
ground, the holes being filled with concrete a half a 
foot above the ground, with rounded tops. The trans- 
mission wires on the lower arm are 47 ft. above the 
ground, mounted on insulators 12 in. high and 14 in. 
in diameter, tested to more than 100,000 volts. "These 
high-tension insulators are provided with four petticoats 
or shells, and are mounted on a metal pin, the whole 
being designed for a horizontal strain of 5,000 lb. Тһе 
poles are placed 350 ft. apart, and on the top of the 
poles an iron ground wire is carried the whole 
length of the line, and this conductor is expected to 
receive any lightning which may strike the transmission 
line, the iron poles carrying the discharge to the ground, 
being excellent conductors with their concrete supports. 

The sub-station at Chicago is built of concrete 42 ft. 
high and 70 ft in width, with a total length of 124 ft. 
The sub-station is equipped with the usual step-down 
transformers and switch equipment, with motor-driven 
centrifugal pump for supplying cooling water to the 
transformers. Тһе Sanitary District of Chicago has 
contracted with the municipality of Chicago for the 
supply of 7,000 kilowatts for the electrical department 
of the City. The Chicago sub-station will also supply 
current for the pump of the north channel, where 
450 h.p. motors of the slow-speed type are used. 


ELECTRIC OMNIBUSES IN PHILADELPHIA 


/ SERVICE of electric omnibuses was inaugurated last 
1 \summer in the principal streets of Philadelphia by the 
Auto Transit Company. Some details of the generating station 
from which current is obtained for charging the batteries have 
already been given in ELECTRICAL ENGINEERING (Vol. Il., 
page 145). The principal feature of the generating plant is 
compactness, which is obtained by the use of de Laval turbines. 
The garage and accumulator charging and repairing shops 
which adjoin the generating station are described in a recent 
number of the Electrical World (New York), and it is of 
interest to compare the methods employed with the working 
of the London *''Electrobus" (ELECTRICAL ENGINEERING, Vol. 
II., page 905). 

The room devoted to charging and repairing batteries is 
equipped for handling 80 batteries, and space is provided for 
40 additional batteries. These are placed on timber stands and 
lead-covered cables are run to each stand. The negative leads 
are brought from the charging board located on the gallery 
at one end of the room, while the positive leads are all con- 
nected to a common busbar built up of copper strips and 
mounted on porcelain blocks, the whole being encased in wood 
boxing. The cables are carried along the floor under the battery 
stands and are thus out of the way when the batteries are being 
shifted. 


The charging board is made up of 10 slate panels. On each 
panel is an ammeter and 12 three-point switches, each of which 
connects with a battery stand on the floor below. The operator 
is thus enabled to connect the battery to any desired busbar. 
The ammeter is arranged with a portable shunt which can be 
inserted in the clips of the switches in place of the switch 
blades used for closing the circuit so that the charging current 
of the battery may be observed, after which the shunt is re- 
moved and the switch closed, thus permitting one ammeter to 
serve the 12 switches and reducing the wiring on the board to 
the limit of simplicity. Three voltmeters are mounted on one 
end of the switchboard. "Two methods of charging are in use. 
In the three-voltage scheme the potential on the three busbars 
is 90 volts, 100 volts, and 110 volts respectively. The battery 
is connected first to the 90-volt bus until the current decreases 
to a specified value, when the battery is switched on the 100- 
volt bus. The battery is finally connected to the 110-volt bus, 
where it remains until it is fully charged. In the second 
scheme, sufficient batteries are connected to one bus and one 
turbine is run under that load until the batteries are fully 
charged. Once started, little attention is necessary, and this 
is the quickest possible way of charging the batteries. In addi- 
tion, the plan has the advantage of keeping the generators fullv 
loaded, and is conducive to high efficiency. 

The battery room is well ventilated, and has practically no 
exposed iron work. The battery-room floor is of asphalt. 
The battery trays are handled by a two-ton electric crane. 
The charged batteries are placed on trucks or cars which are 
pushed by hand in front of the battery ram. The latter is 
operated by a 4-һ.р. series-wound motor. The field coils of 
the motor are connected in parallel so as to give the motor 
sufficient torque. А friction nut is placed in the ram gearing 
to limit the thrust of the ram and prevent injury to either the 
ram or the battery. The equipment is capable of handling a 
battery every two minutes, and cranes, trucks and rams are 
provided in duplicate to guard against delay in case of break- 
down. Distilled water is supplied from the condenser to a 
cedar tank located over the battery ram and the water is piped 
to convenient points in the battery room for use in the bat- 
teries. The storage batteries used are manufactured by the 
Electric Storage Battery Company, of Philadelphia. Each tray 
contains 42 cells of type 21 MV, connected permanently in 
series. The rated discharge of the battery is 70 amperes for four 
hours. 

The method of handling the omnibuses as they come in is аз 
follows :—' The omnibus is run into a driveway until opposite 
the ram. In front of the ram is a battery truck or car with a 
fully charged battery. Оп the other side of the omnibus and 
directly opposite the ram an empty car is pushed. "The battery 
in the omnibus is disconnected from circuit and an operator 
closes the switch which sets the ram in operation. In one 
operation the fully charged battery is pushed into the omnibus 
and the latter battery in turn pushes the exhausted battery 
out of the other side of the vehicle onto the car placed there 
to receive it. The connections to the new battery are quickly 
made, and in less time than it takes to relate it the omnibus 
continues on ancther trip. The batteries are lifted off the 
trucks by an overhead travelling crane, and taken to the required 
part of the battery room. In the repairing department there 
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is a small electrically-driven compressor for supplying air to the 
hvdrogen blow-pipe used for lead burning. 

The omnibuses, of which there are 25 in use, are of the double 
deck, London type, seating 34 passengers--18 on cross seats on 
top and 16 on side seats inside. The vehicles were built by the 
Commercial Truck Company of America, and the chassis is 
of similar design tc that described in ELECTRICAL ENGINEERING, 
Vol. I., p. 689, which was exhibited in one of the London auto- 
mobile exhibitions, and experimented with the Electrobus Co. in 
London, although not finally adopted by them. [ach wheel is 
equipped with a series motor of special design rated at 22 
amperes, 90 volts, and 1,600 r.p.m. The motor is connected 
through a 14 to 1 double reduction gear to an internal gear 
attached to the hub casting of the wheel. 'The normal speed 
of the vehicle. fully loaded, is 12 miles an hour on a level 
street. The four motors are controlled by a revolving-cylinder 
controller haying street-railway type of fingers. The combina- 
tions made are as follows: First notch, four motors in series 
without resistance; second notch, two front motors in series and 
in series with two rear motors in parallel with no resistance: 
third notch, motors in series parallel; fourth notch, motors 
in parallel with resistance; fifth notch, motors in parallel 
with no resistance. A bus under ordinary conditions and when 
fully loaded can travel 30 to 53 miles on a charge; but the trips 
are arranged so as to leave a safe margin to guard against the 
batteries running down while the bus is in regular service. 


Under the present arrangement the vehicles make two trips 
on one charge of battery, travelling a distance of 25 
miles. | 

The vehicles are lighted by four 8-c.p. lamps, and two head 
and one tail lights of 4 candle-power are used to comply with 
the requirements of the automobile law. The brakes, which are 
operated by the foot, consist of hard-wood shoes pressing 
against a cast-steel surface on the hubs of the rear wheels. 
In addition, the controllers are designed to permit the motors 
to act as emergency brakes on the first notch with reversed 
connections in the event of the failure of the foot-brake. No 
circuit-breaker is used in the motor connections, but a cartridge 
fuse is inserted in each motor circuit. This fuse is large 
enough to permit suflicient. current to pass for ordinary service 
and yet protect the motor. 

The garage is designed to accommodate 50 vehicles. The 
omnibuses, when coming in for battery renewals, pass through 
the garage and give the attendants an opportunity for making 
clese inspections and quick repairs. After the last trip a 
fresh battery is installed in the battery compartment under the 
body of the car, after which the vehicle is returned to the 
garage, where it is washed, inspected, and put in first-class order 
before being sent out the next morning. The repair shop 18 
located in the same building with the garage, a room 40 ft. by 
128 ft. being provided for that purpose. Particulars are not 
given as to costs of operation. 


TELEPHONE AND TELEGRAPH CABLES 


PAPER was read by Mr. F. Tremain on the above subject 
A at a meeting of the Newcastle Local Section of the Insti- 
tution of Electrical Engineers on Monday, March 25га. The 
Paper dealt exclusively with paper-insulated lead-sheathed 
cables, as other types have not to any large extent been altered 
in character for many years. The cost is governed in the case 
of large multiple cables by the quantity of copper required, 
although in small cables lead may become the governing factor. 

For telegraph purposes pure and simple a single wire insulated 
with paper and surrounded by a screening tape of copper is in 
general use, although in cables which may be used interchange- 
ably for telephone or telegraph purposes pairs of wires are used 
for both purposes, as will be explained later. In each case a 
cepper wire, which varies in diameter from 25 mils for local 
purposes to 113 mils for trunk purposes, is insulated by means 
of paper carefully selected and of long fibre. The paper is 
generally applied longitudinally in a suitable covering machine 
which is sometimes arranged to supplement the longitudinal 
wrapping by a helical covering, both being applied without 
much tension, so as to leave as much air-space as possible 
between the wire and the individual wrappings of paper. In 
lieu of the helical wrapping of paper a whipping of thread is 
used. The paper used varies in thickness from 3 or 4 mils to 
as much as 10 mils in the case of very heavy conductors. In the 
case of screened conductors’ the screening copper tape is about 
3 mils in thickness and about 4 to ў in. in width applied 
helically with a slight overlap, its object being to screen the 
ccnductor from the inductive effect of neighbouring conductors 
traversed by telegraphic impulses. The screened conductors 
vary in diameter from 50 miis weighing 40 ib. per mile to 
113 mils weighing 200 lb. per mile, and in the smaller sizes the 
screening tape, although rolled as thin as possible, is prac- 
tically of the same weight as the conductor itself. Care is 
taken in stranding the wires into a cable that the screening 
tape is in contact with the lead sheathing and therefore earthed. 
The electrostatic capacity of such a conductor measured to earth 
is 0:097 to 0:153 microfarads per mile. 

When the conductors are not screened, two wires insulated in 
the manner described are twisted together in а twinning 
machine with a definite length of lay varying in Post Office 
cables from 4 in. to 13 in., and each length of lay is indicated 
by the use of a coloured wrapping, which ensures that no two 
pairs of the same lay are adjacent when the pairs are stranded 
to make a cable or cable core. "The electrostatic capacity varies 
from 0°04 to O'C7 microfarads per mile, and the self-induction 
from 09 to 1:4 millihenrys per mile. А rough empirical rule 
for determining the space requisite for any desired wire-to-wire 
capacity, with the class of paper and method of covering usually 
employed, is that if the diameter of the completed pair of wires 
is three times that of one of the conductors, the wire-to-wire 
capacity measures about 0°07. If the ratio is four to one, the 
capacity measures 0°055 or thereabouts, whilst if the diameter 
of the pair of wires is increased to five times that of one of 


the conductors forming it, the capacity falls to a little over 0°04 
microfarads per mile. 

It is not impossible, therefore, to obtain in a cable a more 
efficient loop with conductors weighing 100 lb. to the mile than 
with 150-lb. conductors; for if the latter are made to have a 
capacity of, say, 0°07 microfarads per mile and the former 
0:045 microfarads, on the basis of К.т. alone the 100-1. loop 
would be more eflicient, and in addition it would have a higher 
inductance, say 1:2 millihenrys per mile as against as little as 
0'9 millihenrys. 

There is room for much ingenuity in the assembly of the pairs 
of wires to form a cable. The original method was to strand 
the alternate pairs up layer by layer in a stranding machine, 
each alternate laver forming a left-handed and right-handed 
spiral. The number of pairs thus stranded varies from seven 
pairs in a small distribution cable to as many as 606 pairs in 
the largest main telephone cable. 

Two other methods of stranding the pairs are in general 
use :—(a) ‘The quadruple pair type. (5) The multiple twin type, 
of which more is said below. 

The varied requirements which multiple subterranean cables 
are required to meet may be classified as follows :—(a) Trunk- 
line telephone cables. (b) Junction telephone cables. (c) Main 
telephone cables wholly allocated to subscribers’ lines from an 
exchange centre. (d) Composite cables providing for any two 
or three of the above services. (e) Composite cables primarily 
intended for telephonic purposes, but also containing telegraphic 
wires. 

The chief defects in the original type which these special 
cables were designed to avoid are :—(a) Their inetticiency for 
anything but short-distance communications. (b) Their costli- 
ness in the provision of spare wires. (c) The waste involved in 
the uncertainty as to the ultimate requirements at the points 
selected for distribution. 

They are also unsuitable for superimposed circuits, in con- 
siderable use on aérial lines to which these are often connected, 
and they generally provide for the short-distance subscriber's 
circuit the same weight of conductor as for circuits of greater 
length. As regards the last point it may be noticed that an 
ideal conductor for subscribers’ circuits would be one that 
tapered gradually, from the longest distance served on a route 
to the shortest from the exchange, the wire-to-wire capacity per 
mile being also reduced as the length increased. This also 
applies to multiple trunk-line cables, in which it is rarely 
possible to allocate, in the first instance, the whole of the wires 
for suitable trunk lines. Now it is clearly impossible to secure 
this ideal equality of treatment in a telephonic network, nor is 
it possible, when multiple cables are used for trunk circuits, to 
provide equal efficiency for lines of varving length unless the 
ultimate appropriation of all the wires can be foreseen. Оп an 
aérial line, on the contrary, conductors of suitable gauge can be 
added from time to time. It is to meet these difficulties that 
composite cables, containing different gauges of wire, have been 
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manufactured, but their utility is limited, and they have the 
disadvantage that a larger number of conductors of fixed gauge 
have to be provided for future use. This condition naturally 
suggests the grouping of wires in a cable to form conductors 
of larger cross-section, an arrangement which cannot be carried 
ont with any electrical advantage in the case of cables in which 
the pairs of wires are arranged in layers in the usual manner. 
In the two types above mentioned this difficulty is met by 
stranding pairs in such a way that, (а) in addition to the indi- 
vidual pairs being available to form a twisted looped circuit, 
the wires of two or more pairs may be bunched to provide 
double conductivity without materially increased capacity; (/) 


by the use of transformers the unit loops can be utilised for a 
circuit at the same time as those of double conductivity. In 
quadruple pair cable four pairs of wires are stranded around a 
centre of yarn, to form quadruple pair cores, and where the 
conductors are large enough, weighing 100 lb. or more per mile, 
to worm these four pairs with four pairs of smaller gauge, 
weighing 10 lb. or more per mile, forming an eight-pair core. 
These cores are then laid up into a cable of any desired number 
of pairs. Quadruple pair cores, being large, allow of the helical 
interstices formed in each layer being utilised for smaller pairs 
of wires, as may be found necessary. 

The quadruple pair formation admits of two diagonal pairs 
being each bunched to form conductors of double conductivity, 


the two pairs being used for a metallic telephone circuit. The 
stranding of the four pairs around a common centre ensures 
that these loops of double conductivity shall be non-inductive 
to any similar loops in the same cable. The mutual capacity 
between these conductors of double conductivity is not materially 


greater, and may be made actually less than that obtained 
between the conductors of the unit pairs of which they are 
made up. .Xn electrical advantage is thus secured, and speech 
can as a result be carried on over a much greater distance. In 
the same way all the four wires forming a part of two neigh- 
bouring pairs can be grouped together to form a conductor of 
fourfold conductivity, and can be associated with the other 
four wires, similarly grouped to form a telephone loop, this 
loop of fourfold conductivity being non-inductive to other loops 
in the cable. The capacity of such a loop is necessarily higher 
than that formed of diagonal pairs, but the arrangement would 
sometimes prove advantageous. The worming pairs can also be 
grouped in the same way, and the mutual capacity results 
obtained with this combination are interesting. 

All the remarks as to bunching conductors apply to super- 
imposed circuits, for one of these loops is obtained, in such a 
system, by bunching the initial conductors through one winding 
of a transformer. The general result obtained will be best 
illustrated by reference to a diagram of a 42-wire cable (Fig. 1), 
excellent electrical tests having been obtained with a cable of 
this type. It wili be seen that the cable is formed ot four 
quadruple pairs laid around a central pair of the same size and 
wormed with four pairs of equal weight, this being the corre t 
geometrical formation. The wires of the pairs forming each 
core are laid up with a different lay, to ensure immunity from 
cross-talk and to ensure the same result when the pairs are 
bunched as described; the four quadruple cores have also dif- 
ferent lengths of lay. The quadruple cores in this cable are 
about 1 in. in diameter, and the complete cable over the lead 
sheathing has a diameter of 2°71 in., which is nearly the 
maximum size permissible for a 3-in. pipe. This may be re- 
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garded as typical of trunk-line cables, but for long-distance 
transmission it would be desirable to provide 200-lb. conductors 
and a cable 53 in. in diameter drawn through 4-in. pipes (Fig. 2). 
With such a cable telephonic speech between London and 
Manchester would be practicable. The cost, including pipe 
work, cabling, Jointing, and equipment, would be high—exceed- 
ing, probably, £300,000—but by the addition of 100-lb. worming 
pairs as shown in Fig. 2 and the sample on view 24 circuits 
would be provided, adequate for intermediate distances—a total 
of 48 metallic circuits. This number could be increased to about 
60 by the superimposing scheme illustrated diagrammatically in 
Fig. 3. No doubt it would be desirable in such a case 
provide for loading the cable with inductance coils at every 
2 or 25 miles. 

In the multiple twin type the facility for increasing the con- 
ductivity without abnormally increasing the capacity of the 
heavier loop is obtained by a system of successive twinning. 
Two pairs of wires having been made in the way already de- 
scribed, these are twisted together to form a double pair. These 
two pairs serve the same purpose as the diagonal pairs of the 
quadruple core described above. А similar double pair having 
been prepared, the two double pairs are in turn twisted to 
gether to form a pair of fourfold conductivity (see Fig. 4. 
Eight-wire cores formed in this way are laid up into a cable. 
and although the fourfold pairs cannot be wormed with smaller 
conductors as can the quadruple cores, layers of them can be 
wormed with small groups of pairs or by single pairs as сап 
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layers of quadruple cores. Two 8-wire cores have been paired 
in the same way to form 16-wire cores. A multiple twin cable 
of 10-lb. conductor, containing 1,212 wires, provides facilities 
for utilising spare wires in the outer zones of a network in the 
manner referred to later. Quadruple pair and multiple twin 
cable cores, say 2 in. in diameter, are sometimes surrounded by 
a laver of ordinary twin conductors or bv one or more layers 
oí screened conductors for telegraph purposes, this latter being 
the method adopted in the case of the former type in connection 
with the West of England underground system, and in the 


latter type in connection with the northern underground cables 
and the cable now being provided between Leeds and New- 
castle (Fig. 5). е 

Cables this completely laid up ready for sheathing are dried 
in ovens or vacuum chambers to raise the insulation prior to 
sheathing with lead by passing the core through a lead press in 
precisely the same way as that adopted for other lead-covered 
cables. Immediately after sheathing the cable is submerged, 
and when cool tests for conductivity and insulation are made. 
As regards the latter test, it is interesting to note that an insu- 
lation of from 10,000 to 20,000 megohms per mile is frequently 
obtained, and that if the insulation of a core is allowed to fall 
much below 5,000 megohms the electrostatic capacity is raised. 

In this country these cables are almost invariably drawn into 
pipes, the sizes generally used being 5, 54, and 4 in., joints 
being made at every 176 yards, or thereabouts, and sealed by a 
lead sleeve and carefully-wiped joints. These joints are tested 
under a pressure of 30 lb. to the square inch, it being essential 
that the cable throughout its entire length shall be absolutely 
air-tight. "The method of jointing the quadruple pair and 
multiple twin cables is interesting. Although so far as the 
mechanical operations of jointing are concerned the ordinary 
methods are followed, great care is taken that the individual 
main cores on one side are joined to similarly constructed cores 
on the other side of the joint, and that individual wires or pairs 
do not cross from one core to another. As a general rule 
multiple twin cables are laid up in 8-wire cores, and the con- 


struction of the core and method of jointing are illustrated in 
Fig. 4. 
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40 or 50 miles. At the end of these sections transformers would 
be installed, the primaries of which would be connected with 
telephone exchanges on the line of route along which traffic 
is probable. The secondary windings of the transformers would 
be connected across the A and B of the loop. "The central point 
of the secondary winding being accessible, it would be con- 
nected to the central point of the secondary winding of a similar 
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transformer connected to the A and B wires of the forward 
section of the same loop, this process being followed through 
the entire length of the cable. The diagonal loop having been 
similarly equipped at the same points throughout, we shall have 
available between the extreme ends of the cable a loop of 
200-lb.* conductors of low mutual capacity. The only disad- 
vantage would be the insertion of non-inductive resistances at 
three or four places; whilst the great economical advantage 
wil have been secured of having heavy conductors for com- 
munication between the termini, which have ‘already been 
utilised for intermediate communications. The shorter circuits 
would be subject to the losses common to all inductive circuits ; 
but doubtless transformers could be designed for such a purpose 
which would reduce these losses to a minimum, although the 
type in general use would be perfectly efficient for the distances 
indicated in this case. It is clear that, if four pairs forming а 
quadruple pair be symmetrically stranded around their common 
centre of varn, the companion diagonal loops could be similarly 
utilised. Exhaustive experimental trials have been made on 
circuits 11, 33, 55, and 77 miles long in quadruple pair cables 
with complete success; and in addition super-superimposing has 
been successfully obtained by the insertion of transformers in 
the 200-lb. circuits and using as the A wire of an additional 
circuit two diagonal pairs of wires (400 lb. per mile), and as the 
B wire the companion diagonal pairs of wires in the same 
quadruple core, thus obtaining seven circuits with four pairs of 


F STOCKPORT 


LIVERPOOL 


dp те E E 


HULL BRADFORD HALIFAX 


Wr de dE 


CREEN PAIR 


Ке" Ze oe dee ре JE dl 


A 
2 МІСАН 6-7 
WARRINGTON „2 


Gb ede dixpe 2 


Fic. 6.—DiAGRAM ILLUSTRATING SUPERIMPOSITION AND NUPER-SUPERIMPOSITION. 


As each of the differently coloured pairs of wires is laid up 
with a distinctive lay, it is necessary to follow a definite plan in 
jointing the pairs together, in order that the greatest immunity 
from inductive disturbance may be secured. Care is therefore 
taken in jointing these cables that (1) in any quadruple pair core 
similarly coloured pairs are not jointed together, and that (2) the 
diagonal positions of the pairs are maintained. 

Superimposing.—An economical method of using such cables 
is illustrated in Fig. 3 by means of a quadruple pair core, but 
similar results are to be obtained with the multiple twin type. 
Ia the first quadruple cable cited, Fig. 1, the unit conductors, 
weighing 100 lb. per mile, would be used for distances up to 


wire as shown in Fig. 3. There was a complete absence of 
cross-talk or inductive interference throughout the system. 

As illustrating their utility, if cables of this type were used 
between Liverpool and Leeds, communication could be estab- 
lished between the following towns on the line of route by 
means of inductive circuits as described above :—Liverpool and 


. Warrington, Warrington and Manchester, Liverpool and Man- 


chester. Manchester and Oldham, Halifax and Bradford, Oldham 
and Halifax, Manchester and Halifax, Manchester and Leeds, 
Halifax and Leeds, Bradford and Leeds. Also by spur lines off 
the line of route connected to the transformers, between other 
places (see Fig. 6). 
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In this way all the unit conductors will be utilised for short- 
distance communications between large towns having a com- 
munity of interests, and therefore likely to provide an adequate 
traflic. At the same time conductors of double conductivity 
metallic circuit would be available for traflic between Liverpool 
and Leeds, with extensions by means of aérial lines to, say, 
Hull, Goole, Grimsby, York, and other places within about 100 
miles of Leeds as a centre, and similarly with Liverpool as a 
centre. 

Considerable lengths of two other types of quadruple pair 
cable have been manufactured, namely, (a) one containing 56 
conductors, each weighing 100 lb. per mile, 15 miles having 
been laid between Liverpool and Warrington; and (b) one con- 
taining the same number of wires, associated with 26 screened 
conductors for telegraphic purposes between Manchester and 
Warrington, а distance of 19 miles. 

The planning of an underground network for a local telephone 
system on economic lines presents a fascinating problem. 

Certain transmission standards having been agreed to for local 
and trunk purposes, and the equivalent lengths of various con- 
ductors in cable and open lines having been determined in terms 
of a standard cable, it is made evident that whilst conductors 
weighing 10 lb. to the mile are necessary for many subscribers 
to an exchange system, there are a large number—probably the 
majority—of those connected to a well-placed exchange who 
could be efficiently served by a conductor of, say, 5 lb. to the 
mile. It is doubtful, however, if so small а conductor could be 
safely provided in a cable of the ordinary construction, as the 
pairs of wires would require to take the strain of the large 
stranding machine used for building up the entire cable. In 
quadruple pair and multiple twin cables, on the contrary, pairs 
are first assembled in small machines into suitable cores, and 
these 8-wire cores so manufactured would be quite capable of 
taking the strain involved in the final stranding of the cable. 

These two types therefore bring within practical limits much 
smaller conductors than are now used, with the advantage that 
whenever necessary they can be bunched to form 10lb. or 201b. 
conductor circuits. 

There is one other method of increasing the efficiency of the 
line, and securing approximate equality of treatment in con- 
nection with a telephonic network, viz., the economy of filling 
tha pipe or duct, within certain limits, without regard to the 
number of conductors. It should be regarded as an axiom of 
telephone engineering that, a given duct space having been 
provided at a heavy cost, a main cable should as nearly as 
possible fill it, and a low mutual capacity be secured where the 
wires in the outer zone are few. Thus, if circumstances should 
demand that a 24-in. cable should only have a hundred con- 
ductors, these wires should not only be heavier if necessary 
than those near the exchange, but widely separated, so as to 
have a low capacity. It is conceivable that by this means a 
subscriber at a distance of more than two miles from the 
exchange may be able to speak over a long trans-continental 
trunk circuit with the same efficiency as one situated only a 
quarter of a mile from the exchange. 

It will perhaps be well to emphasise the fact that notwith- 


standing the great success which has been obtained by the use 


of telephone cables, even for considerable distances, it by no 
means follows that aérial lines cease to be necessary. Not only 
are aérial lines a vital necessity if long-distance telephonic com- 
munication is to be secured, but the enormous growth of this 
long-distance traffic makes it difficult to find room on the high- 
ways for all the wires required for that purpose. Moreover, the 
short-distance trunk circuits, largely placed in the underground 
cables, are not suitable for long-distance communication, 

The author then referred to the method of utilising these 
cables for telegraphic purposes, of which Sir John Gavey, in 
his Presidential Address, gave some particulars. The method 
consists of working a telegraph circuit in a loop, and super- 
imposing thereon an earth circuit. Hughes instruments: have 
been very successfully employed between London and Glasgow, 
without a repeater, both by means of the superimposed circuit 
and also by the use of screened conductors. These screened 
conductors have also been used for long-distance undulator 
circuits without a repeater. 

A striking illustration of the efficiency of screened conductors 
is the 200-lb. wire used in the West of England underground. 
It is probable that before the end of the next financial year 
conductors of this type will be available between London and 
Land's End, the landing-point of various Atlantic and other 
cables. The length of this circuit will be about 310 miles, and 
it is interesting to note how it compares with an Atlantic 
telegraph cable, and what results would follow the extension 
of an Atlantic cable by means of it, if such an arrangement be 
posrible. in order that direct communication might be accom- 
plished between London and the American stations, without 
rctransmission at the cable stations. The length of cable from 


this point to Nova Scotia is 2,531 knots. Assuming that one 
mile of the screened conductor cable equals one mile of sub- 
marine, the 200-lb. screened conductor between this point and 
Loudon would represent about 310 miles of the Atlantic cable, 
increasing its length to 2,800 knots. In the same way the cables 
landing on the west coast of Ireland could be extended to 
London if a screened conductor cable were provided across 
Ireland, South Wales, and the Bristol Channel, to replace the 
open wires at present used for the Transatlantic traffic by this 
route in conjunction with a submarine cable—57 nautical miles 
in length across the St. Georges Channel. If a cable of 
Atlantic type replaced this it would increase the length ot 
Atlantic cable landed at Valentia from 1,8474 nautical miles to 
1,904, and the screened conductor cable in England, Wales, and 
Ireland would be about 480 miles in length, thus making the 
circuit equivalent to 2,321 knots of Atlantic cable. The fact 
that one mile of the 200-1Ь. screened conductor in question is 
roughly equivalent to one mile of Atlantic submarine cable— 
although the conductivity of the latter is about 23 times that of 
the former—is due to the capacity of the Atlantic cable being 
0°42 microfarads per knot (0:564 per mile) compared with 0'155 
per mile for the screened conductor. 1%, of course, remains to 
be seen if the screening which is effective for ordinary tele- 
graphy would be adequate if the conductors were joined to long 
submarine cable wires, but whether underground cable wires be 
stranded in pairs for use interchangeably for telegraphic or 
telephonic purposes, or provided with a screening tape for the 
prevention of inductive interference, they are à complete success 
for inland telegraphic purposes. 


DISCUSSION. 


Mr. A. І. E Юквсммохр (District Manager National Tele- 
phone Co.) regretted that it had been impossible for members 
to examine the Paper before its reading, as its character was 
such that any discussion on the spur of the moment would do 
justice neither to the author nor the questioner. He thought 
that in reference to superimposed circuits Mr. Tremain showed 
even more confidence than telephone experience in the past had 
given encouragement for, in expecting such a high degree ot 
safety. He thought the effect of the transformers had been 
rather disregarded, as these instruments were not always fault- 
less. He thought that the tendency nowadays was towards 
decentralisation in telephone systems. Теп years ago the сту 
was “centralise”; now the opposite fashion has set in. The 
true policy was therefore to make a careful study of the dis- 
tribution and to put up smaller exchanges, and more of them 
than in the past. Тһе necessity of approximating to the ideal 
equality of treatment of subscribers would be met in this way 
rather than in finding equivalents for the ideal tapering con- 
ductor described. With regard to the methods of jointing 
cables, there appeared to be some chance of complication. As 
the results of experiments conducted some time ago by his 
company, they fought shy of the use of coloured covering papers. 
as they found that the dyes affected the wires. With reference 
to multiple twin wires, he would point out in passing that such 
cables as delivered from manufacturers would sometimes come 
to hand with extra pairs of wires inserted as a margin for 
breakages: for example, a nominal 606 pair cable might really 
have 608 or 610 pairs of wires. 

Dr. W. N. Тновхтом (Armstrong College. Newcastle) pointed 
out the three electrical effects playing their part in a tele- 
phone cable :—Firstly, capacity, which retarded messages by 
means of the surface dissipation of the electrical impulse: 
secondlv, the inductive effect, which in a telephone cable was 
an advantage in wiping out the effects of capacity; and thirdly. 
resistance, which acted simply as an absorber of energy. In 
Fig. 2 the capacity of circuits at opposite ends of a diameter 
459 to the vertical would be the same as that of any 
single pair. This was probably due to the fact that the 
electrostatic lines go round the sheath and not straight acress 
the core. Analogous results had been obtained in stream.line 
experiments. Of course, inductance would be greater in these 
diagonal groups, which would be an advantage. He would like 
to know whether better speech was obtained in super-super- 
imposed circuits. This might be possible, as there was more 
copper in circuit. 

Mr. Tremain (interposing to reply) said that there was not 
much difference either way. The super-superimposed circuits did 
not benefit by the greater conductivity on account of the greater 
capacity introduced. For short circuits having small wires the 
performance on superimposed circuits was better. but not for 
long. heavy circuits. Moreover, the effect could again be varied 
hv the wav the lines were loaded, as each electrical impulse had 
its own electrostatic effect. 

Mr. T. B. JouxsoN (Assistant Superintending Engineer Post 
Offive) pointed out the great influence that lead-covered cable 
had had on modern telephone progress. The limits of speech 
with the use of indiarubber and guttapercha covered cables was 
easily reached, and Mr. Tremain had had much to do with the 
development of the lead-covered cable. .Tt is not always pos- 
sible entirely to foresce the extent of service, so that it is a 
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wise course to provide many small wires and bunch a certain 
number to supply subscribers living far away from an exchange. 
For this purpose multiple twin and quadruple cables are usetul. 
Аз a matter of fact, this course 1s at the present day in common 
use, two 20-lb. cables being, for example, bunched to make up 
а 40-lb. cable. Не thought Mr. Tremain too sanguine with 
regard to super-superimposing, not so much with regard to under- 
ground cables, although the K.R. law was interfered with by 
the transformers, which, though non-inductive, reduced the efti- 
ciency on circuits containing them, but chietly in cases where 
aérial wires were joined in. Owing to faults it is impossible 
to maintain these so well as to shut out slight disturbances, 
which, although almost negligible in ordinary practice, would be 
noticed in telephones where the speaking efhciency was near the 
point of exhaustion. He would like to know what Mr. Tremain 
thought of the idea of fixing copper tapes on alternate con- 
ductors only, instead of on every conductor. The copper tape 
would be earthed by its contact with the lead sheath. Inter- 
mediate conductors would be screened sutliciently by the pre- 
sence of the copper sheath round neighbouring conductors, and 
much expense would be saved. It might be advisable to sheath 
all the inner conductors, which were very important, but was 
the cost of screening all the outer conductors justifiable? He 
asked whether it had been found that tinfoil was unsuitable 
for a screening material. Its cost would be much less than 
copper, but possibly there might be mechanical difficulties in 
the wav of its use. 

Mr. F. W. Gaskins (National Telephone Co.) pointed out 
that Mr. Tremain had referred to a 606-pair cable as the largest 
main telephone cable. He believed that in the system formally 
belonging to the Glasgow Corporation, and now to the Post 
Office. there was an 808-pair trunk. With reference to the in- 
sulation and conductivity tests mentioned as being necessary after 
sheathing, he assumed that the capacity tests were made at 
the same time. Referring to the example of trunk-service to 
towns mentioned, he thought that using Liverpool as a centre 
for the towns named was unnecessary. Was it not better to run 
wires direct from Leeds rather than to come back over the same 
ground ? 

Mr. TREMAIN, in reply, said that Mr. Johnson's doubts as to 
the question of using aérial lines as superimposed circuits were 
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justified, and, as a matter of fact, branch extensions were often 
carried underground. As regards underground cable, however, 
there was no trouble to fear. It is always fine weather in а 
cable. In his experience with such cables, he could say that 
not a fault had occurred in two years. It was necessary to pump 
air very rarely indeed. Once lead cables were laid, they were 
practically sound. Only in such districts as Nantwich, where 
subsidence was likely to occur, was there any cause for anxiety. 
He agreed it was not worth while superimposing on small local 
circuits. The point as to the principle of decentralisation was 
one he was not going to attenipt to settle that evening. But 
if a cable is provided capable of giving satisfactory service to 
the person furthest from the exchange over the longest distance 
commanded, too much copper is used. А cable may easily 
require 5 to 6 tons of copper per mile. In one system he 
came across 500 tons of copper lying spare, which he used in by 
bunching up. He thought that junction systems were most 
complicated, and considered that it was still debatable whether . 
central systems having 10.000 or 15,000 subscribers were not the 
thing. Dr. Thornton’s idea regarding the influence of the sheath 
on the capacity of diagonal conductors was new and accept- 
able to hin. He had always put it down to cascade effect dite 
to intervening conductors. He thought that the big drop in 
insulation of paper cables if the slightest trace of moisture was 
present might be due to the fact that continued heating made 
the paper more dense, and there were less points touching the 
wire. А point with regard to aerial wires coming down was 
that even if these were earthed there was no effect on other 
circuits in the superimposed system, as the earth virtually 
,existed across two equal arms of a Wheatstone bridge, which 
balanced each other. With reference to screening, where there 
are two lavers the screening of alternate conductors in the outer 
laver would be very satisfactory, though not, so far as he was 
aware, tried at present. Tuinfoil was not strong enough 
mechanically, nor had it a sutliciently high conductivity to 
fritter down eddy currents. Copper tape could be made very 
thin by rolling, and manipulated in a rapidly revolving covering 
machine. Aluminium and also iron were now being used experi- 
mentally for this purpose, with what results he did not know. 
Mr. Gaskins was correct in saving that Glasgow had the largest. 
trunk telephone cable. It had 1,616 wires. 


ARTIFICIAL LOAD FOR TESTING ELECTRIC GENERATORS 


OME further contributions to the discussion on 

Messrs. Moreom and Morris’ Paper, read on March 
llth, before the Birmingham Local Section of the 
Institution of Electrical Engineers, and reported in 
ELECTRICAL ENGINEERING, March 19th, p. 427, have 
been received. 


Mr. Oswarp T. Davis (Newcastle) wrote, referring to the 
author's conclusion that a successful water resistance required 
water with a large. percentage of mineral matter in solution, 
that he had used the hot-well for a water resistance on one 
occasion for a 150-kw. 230-volt machine, sutlicient current being 
obtained with a fairly small battery of resistance plates by 
reason of the high temperature of the water (about 1509 F.). 
As a general rule, however, the circulating water discharge from 
a surface-condensing plant was more suitable. For a permanent 
resistance he favoured a brick-built cement-lined tank. For a 
low voltage resistance the plates (which may be of j in. sheet 
iron for lightness) should be fixed in frames a certain distance 
apart, and the load controlled by raising or dropping the whole 
frame into the water. If the groups of plates are controlled 
by switches, the load may be prepared by lowering the 
resistance frame into the water, switching on a certain number 
of groups of plates, and finally securing fine adjustment by 
further raising or lowering, or preferably by manipulating a 
weir on the outlet. 

He did not consider iron-wire resistances immersed in water 
permanent enough for standard use, but they were useful in 
exceptional cases. 'They were best arranged in a box, and 
should be well swept with water flowing through. If run at 
a density of about 10,000 amps. per square inch, their life was 
fairly long. For extra high voltage work it was necessary to 
well insulate the source of the entering water, and the writer 
had found a small erection resembling a cooling tower useful 
for breaking up the water into drops. Ав regards the use of 
choking coils, it must be remembered that ordinary commercial 
work only calls for power factors of 0°75 and above, and this 
point should be considered when designing chokers: Generally 
speaking, the use of choking coils on machines under test is 
limited to determination of the increase of excitation or voltage 
drop. For this reason, the period during which thev are in 
use can be kept small. and artificial cooling may be dispensed 
with. On the other hand, most engineers desired to see their 
plant tested under a load as closely as possible approximating 
to that which they will be called upon to take up in everyday 
practice, and therefore it was best to design the chokers to 


enable their use on long temperature and steam consumption 
runs. А point often lost sight of by engineers in charge of 
the latter class of tests was the ЕЕ | etliciency and consequent 
increased steam consumption of machines when under inductive 
load. The extra losses (t.e., increased armature and excitation 
copper losses) often amounted to 2 per cent. of the output, and 
hence will make an appreciable difference to the steam consump- 
tion. 

Mr. В. К. Keer (Manchester) wrote describing a liquid resist- 
ance in one of the electrical laboratories of the Municipal School 
of Technology, Manchester, intended to form a load for a 25-h.p., 
500-volt, traction motor when driven as a generator by another 
similar machine. Being of a permanent nature, the tank was 
built of glazed Staffordshire blue bricks, in cement, the walls 
being 94 in. thick. А 4-in. layer of mastic asphalt was put 
between the two thicknesses to make it watertight. The internal 
dimensions of the tank are 6 ft. 9 in. by 2 ft. 6 in. by 2 ft. 
It is placed in a pit, the bottom of which is 4 ft. 4 in. below 
the level of the floor. 'This pit is partlv roofed over with 
steel girders, to which machines can be bolted for testing. 
The space between the girders is fitted with trap-doors. The 
electrolvte used is а 2 per cent. solution of aluminium sulphate, 
the electrodes being lead plates. This makes a very clean ar- 
rangement, as there 1s practically no sediment or fumes formed. 
The arrangement of the plates is as follows. At one end of the 
tank are four fixed plates, each 12 in. square and j in. thick. 
They are placed parallel to the length of the tank and at a 
distance of 74 in. from each other. The movable electrode 
consists of three plates, each 1 sq. ft. in area, but all shaped 
at the bottom. These are fixed to a simple carriage, fitted 
with wheels, which runs on two lengths of gas pipe placed 
on an incline, sloping down towards the fixed plates. When 
the movable plates are at this end they are completely immersed 
and fit in between the other plates. This gives an area of 
6 sq. ft., the distance between the plates being 53 in. Аз the 
plates are moved away they rise up the incline, and thus rise 
up out of the liquid at the same time. The plates are moved 
from above by means of a handwheel actuating a winch through 
bevel gearing. A brake is provided to prevent the plates running 
back. The whole arrangement is well coated with anti-sulphuric 
paint. Connections are made to the movable plates by means 
of flexible cables. 

This arrangement of the plates gives a very large variation 
of resistance. Thus, with a 1 per cent. solution, which was 
tried at first, the resistance could be varied from about 50 
ohms. with the plates just touching the liquid, to about 0°75 
ohm when they were completely immersed. The lowest resist- 
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ance required was less than this, so the amount of aluminium 
sulphate was doubled, bringing the resistance down to about 
05 ohm. The resistance varies. considerably with current 
density, as the following figures show. With the 2 per cent. 
solution and with the plates completely immersed, the resistance 


with 10 amps. was 08 ohm., with 20 amps., 0°65 ohms., 
gradually becoming less until with 160 amps. it was only 
0:48 ohm. The “resistance” measured includes, of course, a 


certain amount of back E.M.F., which is constant, and, there- 
fore, most apparent with the large currents, and helps to 
account for the variations obtained. Apart from this, the varia- 
tion is not due entirely to temperature rise, for the readings 
were taken quickly before there was time for much rise in 
temperature to occur. To test the temperature rise of the 
tank, it was loaded with 25 kw. (50 amps.. 500 volts) for 
one hour. The temperature rise at the end of the hour was 
2719 C. (from 142? to 429). While at this temperature the resist- 
ance with plates completely immersed, and. with 100 amps. was 
0:535 ohm. as compared with 0°48 ohm. when nearly cold. The 
movable plates are connected to three separate terminals, so 
that higher resistances can be obtained by using only one plate. 
By using the middle plate as the common connection, the tank 
can be used for a balanced two-phase load, but will not, of 
course, give a balanced three-phase load. 


STANDARDISATION. 


WO afternoon lectures on this subject were delivered. by 

Dr. R. T. Glazebrook (Director of the National Physical 
Laboratory), on Thursdays, March 19th and 26th respectively. 
at the Royal Institution. The first lecture dealt. with standard- 
isation in mechanical engineering, the second with standardisa- 
tion in electrical engineering. 

Dr. Glazebrook commenced the first lecture by giving a brief 
history of the evolution of the units of measurement and weight. 
‘The earliest English standards were set up by King Edgar at 
Winchester; the unit of length was the yard. The lecturer 
had on view the original bronze yard of Henry VII... made 
standard in 1496, and also the standard weights of 1601. In 
1670, Mouton proposed a metric system, but it was not until 
1795 that the present metric system was defined апа made 
standard in France. Although the metric system was supposed 
to be founded on a natural length, it was found that the 
measurement was not accurate enough, and now the metre 15 
defined as the length between two marks on a metal bar at 
Nievre in the same way as the English standard vard is the 
distance between two marks on a bar of metal kept at West- 
minster. The present standards are thus material standards. 
As a natural standard of length, Clerk. Maxwell proposed the 
wave-length of light of a definite colour. The wave-length corre- 
sponding to the red line in the spectrum of cadmium has been 
suggested as a suitable unit. There are, however, 1,553,163 
such units to the metre. In order that the metal standards of 
length should not varv with temperature, they are made of an 
allov called invar, which consists of one part of nickel to two 
parts of steel. Such a bar has a constant length at all tempera- 
tures, but takes over two years to settle down to a constant 
length after being annealed. Such bars are made with ап 
HM section. and the marks are put on the neutral plane, so that 
the length between the marks shall be independent of the 
method of support. The lengths of standard metres have been 
compared to within one-tenth of one-thousandth of a millimetre. 
When comparing end-ineasures by means of screw calipers or 
other similar instruments, it is very ditticult to ensure that the 
same amount of contact is obtained. in each case. Sir Joseph 
Whitworth, whose measuring machine, with which he measured 
to one-millionth of an inch, the lecturer had on view, used a 
“feeler?” or а polished cylinder of metal, which ìs placed 
between the rod to be measured and the end of the screw, and 
the screw turned until the feeler only iust passes through. 
Other workers used an electrical contact method. The lecturer 
then described the Hartmann automatic comparator, which 
compared standards of length automatically. ln order that 
manufacturers can. be sure that the work turned out shall be 
interchangeable, a system of limit-gauging is in use, that is. the 
dimensions of any piece of work must he within certain limits: 
for instance, it might be specified that a 2-in. cylinder. should 
not be three-thousandths of an inch out either хау. Such 
limits for cylindrical work have been settled by the Engineering 
Standards Committee, and published in their reports. Screws 
are much more dificult to standardise, as there are several 
dimensions to be determined, but the same principle of linit- 
gaucing is applied. 

In the second lecture Dr. Glazebrook gave a résumé of the 
history of standardisation as applied to electrical engineering. 
mentioning in particular the efforts made by Lord Kelvin and 


the British Association Committee in 1862. In those days an 
accuracy of one per cent. was considered good, whereas an 
accuracy of one in one hundred thousand was now attained to. 
The lecturer described the various forms of Webers spinning 
coil for the absolute measurement of resistance and the latest 
form of the Lorenz apparatus. Descriptions were also given of 
the standard electro-dynamometers and the standard cells. Com. 
parisons and measurements are still being made with the Clark 
and Weston cells, and the lecturer showed how most of the 
differences in the values obtained by different. observers have 
been explained. and how values have been fixed and universally 
accepted. With regard to the standardisation of electrical 
machinery, the Engineering Standards Committee have drawn 
up some rules for the rating of machinery, but this work is not 
yet quite complete. As a basis for the rules, several series of 
experiments. have been carried out by Mr. Rayner аё the 
National Physical Laboratory. end Dr. Glazebrook gave a brief 
summary of the results obtained. One series of experiments 
consisted in determining the distribution of temperature in the 
interior of dynamo-coils. It was found that the maximum 
temperature, as determined by thermo-couples in the interior of 
the coils, was some 10 to 20 degrees Centigrade higher than the 
average temperature as determined by the resistance method. 
Tests on insulating materials showed that the mechanical and 
electrical properties. of most insulators were not adversely 
affected if subjected to temperatures up to about 125° C., and 
consequentlv the Engineering Standards Committee have decided 
that ordinary stationary coils should be allowed to rise in tem- 
perature 60 degrees Centigrade above an assumed room tein- 
perature of 259 C. This rise must be determined by the resist- 
ance method, which gives the average temperature of the coil. 
Coils of insulated wire, impregnated with a heat-carrving 
enamel or varnish, are not included in this rule, as, owing to 
the more favourable distribution of temperature. a higher 
average temperature can be allowed. The lecturer then de- 
scribed the standard lamps used for comparing and measuring 
the candle-power of electric lamps. and showed some curves 
obtained by Mr. С. С. Paterson for the falling off in the candle- 
power of lamps with time (see ELECTRICAL ENGINEERING, Vol. 1., 
p. 195). In general a lamp drops some 20 per cent. in candle- 
power after 500 hours’ working. The Engineering Standards 
Committee have already issued a standard specification for 
carbon-filament lamps, in which efficiency, length of life, and 
uniformity of candle-power are some of the factors considered. 
The International Electrical Commission, a meeting of the 
Council of which will be held in the autumn of this vear, 
originated in the work of the Engineering Standards Committee. 
Amongst the subjects down for consideration by this Commis- 
sion are the standardisation of nomenclature and symbols, and 
the classification of electrical machinery and apparatus. 


Portable Engine Tests.— We understand from Messrs. R. Wolf, 
who, as is well known, make a speciality of self-contained port- 
able and semi-portable engines complete with a special form of 
combined boiler and superheater, that some exceptionally good 
results have been obtained in a series of tests of a new 100 
В.Н.Р. semi-portable set of their manufacture, conducted bv 
Prof. M. F. Gutermuth, of Darmstadt. The figures attained 
were 1°045 Ibs. of coal per B.H.P. hour, and 8:661 lbs. of steam 
per B.H.P. hour. Particulars of the degree of superheat and 
steam pressure are not given. 


Electrical Engineers and the New Army Scheme.— The Birming- 
ham Loeal Section of the Institution of Electrical Engineers has 
issued a circular letter stating that the County Association of 
Warwick has authorised Mr. J. Е. Lister to raise in the Bir- 
mingham district three telegravh companies for the Territorial 
Army, and the assistance of the Institution of Electrical En- 
gineers, through its Local Sections, has been solicited in the 
matter, The companies. will consist of :—One Wireless Tele- 
graph Company. consisting of 3 officers and 66 men: one Cable 
Telegraph Company, consisting of 6 officers and 150 men: and 
one Airline Telegraph Company, consisting of 7 officers and 
282 men. The training will consist of about 20 drills and at 
least 8 days’ annual training, which will probably take place 
at such a time as to include August Bank Holiday week. All 
officers and a good proportion of non-commissioned ofticers and 
теп are mounted, The County Association provides the mounts. 
The minimum period of service is four vears. The necessary 
outfit for an officer will cost about £40. If an officer wishes to 
purchase a complete outfit, including full dress, &c.. the cost 
will probably be £60 or £70. Part of this expense is met by 
à Government grant of £20 on appointment. In addition. 
officers and men during training in camp will receive рау at 
army rates. For officers this rate would be from 10s. per dav 
according to rank. The County Association will provide neces- 
sary uniform, equipment. &c., for non-commissioned оћсегѕ and 
men, 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


A TTENTION is often drawn to the fact of the enormous 
ra mer ee of aluminium minerals which are tound in nature, 
and one always regrets that, so far. 16 has not been found 
possible to employ most of these compounds for the manufacture 
of the metal. 

As is well-known, bauxite and cryolite are practically the 
only sources from which, up to the present, it has been found 
possible to manufacture aluminium. E. Viel, in the French 
patent 580.087, of September, 1907, now suggests a method for 
the employment of aluminium silicate. He reduces in the 
electric furnace a mixture of the silicate, carbon, oxide of iron 
ith chalk, and presumes that the following reactien takes 
Place :— 


ALO% SiO), + FeO + CaO + 2C = 2A1 + FeSiO, ‘Casi, + 2CO + 0. 


The aluminium so obtained contains from 3 per cent. to 
5 per cent. of silicon, which, of course, would spoil it for com- 
mercial purposes. 
down the aluminium with a small quantity of ferrous oxide 
or copper oxide, according to the equation 


Si+2FeO = МО. +2Ее. 


Tt will be noted that in the equaticn metallic iron is liberated. 
This iron is said to sink to the bottom of the aluminium bath, 
and finally metallic aluminium is obtained of 99 per cent. 
purity. 

lf it is possible to work such a process, it should go far to 
cheapen the manufacture of aluminium, because aluminium sili- 
cates are obtained in enormous quantities. According to the 
author, oxygen gas is liberated, as shown in the first equation. 
This seems very unlikely to take place, because it would Бе 
certain to unite with the molten aluminium. However, by the 
addition of another atom of carbon to the equation, this oxvgen 
-could be removed. But, of course, there might then be a 
tendency for the formation of aluminium carbide. 

In the electrolytic preparation of chlorates and perchlorates 
of the alkali metals, it is bv no means easy to obtain good 
current yields, one of the reasons being the reducing action 
which takes place at the cathode; and it is always found dis- 
advantageous for free alkali or hypochlorite to he formed. 
'The formation of the latter at the temperature of the bath often 
causes evolution of oxygen, and this means low current etti- 
ciency. Ја order to get over the danger of reduction, small 
quantities of alkali chromate are generally added to the bath. 
‘fhe action is presumed to be due to the momentary formation 
of a protective coating of hvdroxide upon the cathode. To 
prevent the bath becoming alkaline, M. Couleru, in the German 
patent 195,659, recommends the addition to the electrolyte of 
metallic chlorides, which form, in the presence of alkali, in- 
soluble oxides or hydrexides, and finds that the addition of 
magnesiun chloride or lead chloride works satisfactorily. 


He, however, removes the silicon by melting? 


In the first case, magnesium hydroxide is inclined to settle 
upon the cathode, and this also helps to prevent reduction. 
In the second сазе, lead chloride, after it has been con- 
verted into hydroxide, will react with any hypochlorite which 
тау be present. and become converted into lead peroxide, 
which can be afterwards filtered off, and forms a valuable 
by-product. 

It is claimed that the current yield is 90 per cent. for 
potassium. chlorate, and 85 per cent. for sodium chlorate. 

In the Chemiker Zeitung of the 25th, А. Lottermoser con- 
tributes an article upon ‘The Preparation of Metallic Filaments 
for Electrical Glow-lamps, especially from Colloidal Metals,” 
in which the ordinary methods of wire drawing and squirting 
as employed in the tantalum and tungsten filaments respec- 
tively are referred to, and the well-known work of Dr. Kuzel. of 
Vienna, on colloids is described. For some years past it has 
been well known that metals can readily be converted into the 
colloidal state by electrical means, such as causing a high 
potential electrical discharge to pass between two poles in 
water or by various chemical means. Dr. Kuzel, in 1905, 
patented a method for preparing colloidal tungsten, molybdenum, 
silicon, titanium, thorium, «е. The metals “cannot be reduced 
to the colloidal condition by ordinary mechanical means, but 
Kuzel converts them into the colloidal or hydrosol condition by 
first grinding them or producing them in a very fine powder, 
and then treating them with acid and alkaline fluids. and 
in-between washing out with distilled water. As alkaline and 
acid fluids, mainly acids and bases in aqueous solution, are 
employed, and it is remarkable what a large quantity of a metal 
сап be converted into the hydrosol. The fluid hydrosols are 
not in a condition to be directly employed for making incan- 
descent filaments, as it 18 necessary first to get them into a 
condition in. which they will be plastic. The hydrosol is in 
general treated with an electrolyte, which causes the hvdrosol 
to be converted into a precipitate of a more or less pasty or 
plastic consistency. It appears to make a great difference in 
the plasticity of the precipitate what electrolyte 15 emploved. 
Some electrolytes give great plasticity. and the precipitate can 
be forced through fine openings and form long filaments which 
do not break off. On the other hand, other electrolyt es do not 
have this property, and the parts of the filament have no 
adhesion. For example, silver hydrosol prepared in weak 
alkaline solution with a complex ferrous solution is quite 
plastic. But if prepared with pure ferrous sulphate, it is non- 
adherent and non-plastic. According to Kuzel's method, then, 
the metallic hydrosol is precipitated by means of а suitable 
electrolyte. The paste so obtained is pressed through fine orifices, 
and the filament ignited, either in а reducing atmosphere --to 
reduce any oxide produced—or in an inert atmosphere. The 
filaments so produced are of pure metal, and contain no 
carbon, 


ELECTRICAL SCIENCE 


British and American 


Terrestrial Maqgnetism.— The annual Report. of the Depart- 
ment of Terrestrial Magnetism of the Carnegie Institution of 
Washington has just reached us. А large part of the Report 
deals with the third cruise (1907) of the magnetic survey yacht 
(Galilee in the Pacific Ocean. This cruise has already extended 
over some 22,000 nautical miles, and a complete record of the 
magnetic declination, magnetic inclination, and intensity of 
magnetic force has been secured at distances averaging 200 or 
250 miles along the entire route. Along some of the well- 
traversed routes of the Pacific there were found declination 
errors amounting to J9. These are errors of serious importance 
to navigators. Among the land observations of the Department, 
the most interesting are those made in Alaska. At Treadwell 
Point is an anomalous local magnetic pole. Here a source of 
local attraction exists which affects the mariners’ compasses 
about 8° at a distance of a mile. Its concentration is so 
intense that a movement of а few inches in а horizontal or 
vertical direction. shows considerable changes in the magnetic 
elements. For example, a compass carried 2 or 3 feet hori- 
zontally at a height of 5 ft. above the earth's surface changed 
its direction by nearly 1809. The Report states also that the 
magnetic and electric observations made during the solar 
eclipse of 1905 are nearly ready for publication, and they show 
that there is an observable magnetic fluctuation in. connection 
with a total solar eclipse. 

Electric Discharges through’ Gases, —At the Royal Institution, 
on Saturday last, Prof. J. J. Thomson delivered the fourth of 
the course of lectures on this subject. The lecturer commenced 
by showing an experiment illustrating how a volume of gas 
could be maintained in a conducting state although the ionising 


‘effect was obtained when the E.M.F. 


avent had been removed. A discharge was started, by means 
of an induction oil, between two metal electrodes about two 
Inches apart in an exhausted tube containing a small amount 
of helium. The discharge was continued with only 200 volts, 
and at 270 to 300 volts the luminosity of the tube was, the 
lecturer added, intense enough to be of practical use if the 
absorption of the helium by the electrodes could be overcome. 
This continved conductivity was explained by the fact that 
the negative particles, in their passage to the positive electrode, 
collided with. the molecules of the gas and broke off other 
negative particles and, of course, corresponding positive рат- 
ticles. The presence of these secondary ions was then shown 
by the following experiment :—-A lime spot on the cathode of 
а Wehnelt exhausted tube, raised to а high temperature, 
emitted a bright pencil of rays, which was a stream of negative 
particles. This pencil of rays was surrounded by a haze, con- 
sisting of the secondary negative particles. This haze dis- 
appeared in the neighbourhood of a negatively charged plate, 
showing that it consisted of negative particles. In a gas at 
a pressure of 1 mm., each negative particle would produce 
another by collision in every half millimetre of its path, so 
that after а length of » millimetres, one negative particle 
would have given rise to 2?" particles. With increased pres- 
sure there would be more collisions, but a stronger electric 
field would be required to give the particle the necessary 


velocity. the length of the path. between collisions being reduced. 


of Oxford, had found that the maximum 
in volts per centimetre 
divided by the pressure in millimetres was equal to 800. Prof. 
Thomson then described another experiment, showing that 


Prof. Townsend, 


negative particles were produced by the impact of positive 


particles on а plate regatively charged. In the case of a 
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continuous discharge, the supply of negative particles to carry 
the current to the anode was, he said, dependent on the impact 
of the positive particles on the cathode. The lecturer then 
showed Hittorf’s experiment, illustrating that an electric dis- 
charge prefers a long path to a short path at low pressures, 
and explained it by the statement that the positive particles 
could not accumulate a sufhcient amount of kinetic energy, in 
the space of the short gap, to produce negative particles at 
the cathode. The number of negative particles produced was 
proportional to the energy with which the positive particles 
reached the cathode. At normal pressures, a large number of 
particles reached the cathode with a small amount of energy 
each, but as long as the total amount was large enough, a 
discharge could pass. A spark could not be produced, Prof. 
Thomson said, with a potential difference of less than 340 
volts unless the length of the gap was so small as to be com- 
parable with the wave-length of yellow light. 


Continental 


Magnetic Properties of Electrolytic [ron.—The behaviour of 
electrolytic iron offers many magnetic anomalies which can 
hardly be said to be cleared up satisfactorily. A valuable con- 
tribution towards this end is made by K. Schild in No. 3 of 
the Анлафеп der Physik. He used an anode of platinum, а 
cathode of copper, and an electrolyte of ferrous aminonium 
oxalate. As regards magnetic permeability, the electrolytic iron 
obtained was tound to behave like cobalt in weak fields not 
exceeding 15 gauss. In stronger fields it behaved lke soft 
wrought iron, approaching saturation at some point above 120 
gauss. In the matter of hysteresis, however, electrolytic iron 
behaves, not like soft wrought iron, but like hard steel. Near 
saturation, the hysteresis per cycle and per с.ст. was as high as 
96,900 ergs. Another remarkable property of electrolytic iron 
is its high coercive force. Іп soft iron, magnetisation шау be 
cancelled by an opposite field of 1 to 3 gauss. Electrolytic iron 
requires 5 to 15 gauss. In order to shed some light on the 
molecular theory of magnetism, the author obtained the deposit 
in magnetic fields of various strengths. He found that the 
magnetisation so obtained is two or three times as intense as 
that obtained by subsequent magnetisation. The difference 
represents the molecular resistance to magnetisation in the solid 
state. 

Photoelectric Cells.—Selenium cells are more convenient as 
reagents for photoelectric effects than sodium cells, since they 
require no vacuum or protection from oxidation. But there is 
no reason why sodium cells should not be improved and made 
available for photo-transmission. In the Physikalische Zeit- 
schrift for March 15th, Н. Dember begins by studying the 
gradual loss of sensitiveness in these cells, which may be called 
Hallwachs cells on account of their being based upon the 
Hallwachs effect (discharge by illumination). Like Elster and 
Geitel, the author used a liquid alloy of sodium and potassium 
enclosed in a bulb containing hydrogen, and illuminated the 
Паша surface with ultra-violet or other light passing through 
a quartz cover-glass. He claims to have eliminated any possible 
"fatigue" due to oxidation, the formation of ozone, or the 
influence of the cement used for the joints. Nor could any 
fatigue be observed on repeated illumination—a valuable point 
as regards practical applications. The maximum effect ‘is 
obtained when the hydrogen has a pressure of 0°33 mm. In 
87 davs the sensitiveness to light decreased 25 per cent. In 30 
days it decreased 7°6 per cent. This may be due to the occlusion 
of some of the gas, and the reduction of the pressure below 
that required for maximum sensitiveness, but the author makes 
no decisive statement. 

Duration of Cathode Emission.—The duration of emission of 
cathode rays in vacuum tube discharge has hitherto onlv 
been observed indirectly by measuring the duration of 
emission of Roentgen rays. But it is quite conceivable 
that the latter only become perceptible after they have 
acquired a certain intensity, and this may take some ap- 
reciable time. А direct. determination has now been made 
bv P. Doglio, who communicates his results to the Physikalische 
Zeitschrift for March 15th. He finds the cathode flash to last 
00002 to 0'0005 sec., according to the capacity contained in the 
circuit. This is slightly Jess than the very uncertain value 
deduced by Broca from the mean current, but a good deal 
greater than the values obtained by Brunhes and Colardeau 
frem Roentgen-ray observations. The author used a Braun 
fluorescence tube, and gave the cathode spot a circular motion 
by means of two coils with fields at right angles and a differ- 
ence of phase of 909. The current was interrupted 10.000 times 
per second, and only the break current was sent through the 
tuhe. The rotation was accelerated until the circular arcs of 
light coalesced into a complete circle. Instead of a circle, an 
ellipse can also be obtained by using a single coil with copper 
core, and axis making an acute angle with the vacuum tube. 

Wehnelt and Simon Interrupters.—In a Paper “On the So- 
called Electrolytic Interrupters," contributed to No. 3 of the 
Annalen. der Physik, P. Ludewig combats the idea that the 
interrupting action at the active point of Wehnelt’s interrupter 
is purely thermal. That a genuine electrolytic action intervenes 
тау be proved by calculation. In one actual case the platinum 
point had a surface of 7 sq. mm. The current was 5:45 amperes, 


—: = -—- i = —— e. 


and the period of interruption 0:01922 sec. During that period 
5:542 c.mm. of oxygen must have been evolved, which would 
alone produce a layer of gas 4 mm. thick on the anode. For 
Simon’s hole-interrupter, on the other hand, a thermal theory 
suilices, and the author extends it to cover a wide range of 
pressures and temperatures. Klupathy's idea that the interrup- 
tion in Wehnelt's instrument is due to Peltier heat is untenable. 
That Wehnelt's interrupter only works with the point as anode, 
not as cathode, is best explained by the hypothesis due to Stark 
and Cassuto, according to which an arc forms between a point 
cathode and the TE The hole-interrupter 15 to be preferred 
for X-ray work on account of its lower ‘‘make’’ inductance. 
The author reproduces some interesting current curves obtained 
bv means of the oscillograph. 


AUTOMATIC SIGNALLING IN THE HUDSON 
- RIVER TUNNEL 


HE Electrical World contains an account of the block- 
signalling, interlocking and automatic train stopping equip- 


.ment of the recently opened tunnels of the Hudson and 


Manhattan Railroad under the Hudson River, which were 
described in ELECTRICAL ENGINEERING, March 12th, page 395. 

The signals are placed on an average of 367 ft. apart. The 
minimum distance where speed is low is 115 ft., and the 
maximum 18 1,620 ft. 

The signals give three indications : ‘‘proceed,’’ indicated by 
green light; “proceed with caution," yellow light; “stop, red 
light. As the consequences of a train passing a signal in the 
"stop'' position may be disastrous, a device for automatically 
stopping such train is used at each signal. This consists of 
two movable short arms or trips placed alongside each rail. 
When the signal is in the ‘‘stop’’ position these arms are 
raised to engage with the trigger of а valve in the air-brake 
pipe of the train, releasing the air and setting the brakes. 
Each car is equipped with two of these valves—one on each 
end and on opposite sides of the car. When the signal moves 
again to the “proceed "' position, the electric motor moves these 
train-stop arms out of ''stop'' position, thus permitting the 
train to pass without setting the brakes, the arms being 
returned to stop position by gravity after the train has entered 
the block. This automatic method of train control is in success- 
ful use on the Boston Klevated Railroad and on the New York 
Subway express tracks. On these lines, however, only one 
automatic stop is used to protect a train. In the Hudson 
tunnels, two stops are used, thus insuring a greater measure 
of protection. 

An important feature of the system is that both rails of 
each track are used for the train propulsion current and also 
for the signal current. This arrangement permits of broken 
rail protection—that is, a broken track rail will interrupt the 
circuit and so cause the display of a "stop" or red signal, 
and the operation of the automatic stop if the ‘‘stop’’ signal 
be displayed. 

All of the switches are under the control of the interlocking 
devices, consisting of seven plants—one at the Hoboken Ter- 
minal (the largest), two at Caisson No. 1, two at Caisson No. 2, 
one at Greenwich Avenue, and one at Nineteenth Street, of 
which there are seven installations. The interlocking is by the 
all-electric system—the switches being operated by electric 
motors at each switch. The signals are of the same type as 
used in the block system, and are controlled from the machines. 


‘the levers of which are so interlocked that it is possible to 


make only such movements as have been previously arranged 
for; conflicting movements are in this manner absolutely 
guarded against. 

An interesting feature of this plant is use of the illuminated 
track diagram similar to that employed on the London Under- 
ground Railways. This is a diagram or chart of each track 
lay-out painted on glass, and placed in front of each machine 
for the information of the operator. Each line of track has 
a row of small electric lamps placed back of the glass; these 
lamps are controlled from the different track sections; when 
the tracks are unoccupied the lamps show a bright green light: 
as soon as a train enters the limits of the interlocking, the 
light controlled by the track on which the train is running is 
extinguished, so that movement of a train along the track 
can be followed by observing the corresponding movement. of 
the dark space along the track on the diagram. 


New Telephone Charges.—At a meeting of the Council of the 
Bradford Chamber of Commerce on Wednesday last week. а 
fund was started for the purpose of carrying on the agitation 
against new telephone charges. The president of the Counci, 
Mr. H. A. Foster, has given £100, and the Chamber recom- 
mends each member and each telephone user in Bradford and 
district to make a contribution of at least one guinea. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published March 26th, 1908 


A full list of these was published in our last ages: The following 
are abstracts of the more important specifications. 

Names Sn brackets indicate communicators of inventions from 
abr 


1907 Patents 


4,709, R. A. FrEssENDEN. For receiving messages by wireless 
telegraphy, the use of three tuned receiving circuits, one tuned 
to the period at which it is desired to receive, one tuned to a 
higher period and one to a lower period. The higher 
and lower period circuits neutralise the effect of disturbing 
impulses produced on the receiver by the properly tuned circuit. 
The higher and lower period circuits should be damped by eddy- 
current or resistance losses to a higher degree than the middle 
опе. Ву using a receiver tuned to group frequencies as well 
as to wave frequencies, the selectivity 1s still more pronounced. 
Multiplex telegraphy may be accomplished by arranging the 
circuits in groups of three or more, each group being arranged 
to respond only to a single frequency. Eleven claims, thirteen 
figures. 

4,710, R. A. FrEssENDEN. In signalling by electromagnetic 
waves, the electrostatic component of the waves has hitherto 
been utilised, the receiving or transmitting device consisting of 
a long vertical antenna as an upper capacity, and a horizontal 
wire or network as a lower capacity. lf, however, the magnetic 
component of the waves is utilised, a horizontal wire only is 
necessary. According to the present invention, this can consist 
of a single iron wire or a bundle of iron wires of such a length 
as to be in tune with the waves which it is desired to generate 
or receive. This wire or bundle of wires is supported on insula- 
tors at a height of about two feet above the ground. The wire 
should be capable of rotation in a horizontal plane, as it is not 
responsive to waves reaching it in the direction of its axis. 
The wire is surrounded at its centre with a coil of wire in series 
with condensers and spark-gap in the case of a transmitter or 
with some form of detector in the case of a receiver. This 
specification also describes a method of inductively insulating the 
steel mast or metallic guy-ropes of antenne (for signalling by 
means of the electrostatic component of electromagnetic waves). 
The lower part of the mast as well as the guy-ropes are sur- 
rounded by coils of fine iron wire, and their impedance thus 
increased. "This prevents the mast or guy-ropes from carrying 
off the energy sent out or received by the antennm. Thirteen 
claims, six figures. 

5.671, British Тномѕох-Носхтох Co. Axp B. Hopes. An im- 
provenient in the system of control of electrically propelled 
vehicles of the type, fully described in ELECTRICAL ENGINEERING, 
Vol. I., page 463. In this system the generator field is weakened 
when it is desired to change the connections of the driving 
motors. The resistance in the generator field circuit, according 
to the present invention, is controlled only by the foot.pedal, 
but the main controller and the foot-pedal are interlocked so 
that the generator excitation is reduced when the «ontroller is 
in the off position or when changing from one running position 
to another. The foot-pedal is also connected to the governor 
or throttle valve of the engine, so that when the generator 


voltage is reduced the supply of motive fluid to the engine 


is also reduced. Four claims, one figure. 


5.741. British THomson-Hovston Co. (General Electric Co.). 
Ring-like flanges of non-magnetic material, such as brass, cast 
on the pole-pieces of the commutating poles of electrical 
machinery. Transverse ribs, which fit into recesses in the pole- 
face, are provided. ‘These break up the pole-face into a number 
of portions each surrounded by a closed circuit, which acts as 
a damper to prevent sudden magnetic fluctuations. The brass 
flange also forms a support for the exciting winding. A flange 
at the other end of the pole may be cast in one piece with the 
core. "Three claims, three figures. 


5,749, GRIFFITHS AND Веркі. An improved cable for use with 
the С.В. surface-contact system of electric traction (see Erkc- 
TRICAL ENGINEERING, January 2nd, 1908, p. 7). The cable, which 
consists of a layer of copper strands over a jute core, and then 
a layer of galvanised iron strands, is further provided with a 
series of short iron sleeves. 'The smooth cylindrical contact 
surface obtained gives a better contact and decreased wear of 
the carbon surface of the switch. The short sleeves are butted 
together, but are not connected together. One claim, two figures. 

14.205, British THomson-Hovsron Co. (General Electric Co.). 
Wedges for closing magnetically and mechanically the slots of 
alternators or induction motors, and composed of a bundle of 
iron or steel wires suitably insulated from one another, or a 
rolled-up strip of woven iron or steel wire fabric. In each case 
the magnetic wedge is surrounded with an insulating cover. 
The iron or steel wire fabric should be well japanned to insulate 
the layers from one another. Three claims, three figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
next issue. 


1907 Patents 


5.329. LrirNER. Quick acting ** make and break” switches. 

5.508, LaMME. Alternating current commutator motors. 

5,522, James Hawtey, Lro., & Jones. ELElectro-magnetic 
separator drum for grain conveyors. 

5,5644, Мккхнох. Control of alternating current mowr». 

5.652, Күхх. Alternate current motors. 

5,853, SKINACKER & PrisNiER. Wireless telephony. 

6,064, BRECKNELL, Мохно, & Rocers, Lro., & Muxro. Bow 
trollevs or collectors. 

6,083, Morris & Lister. Electromagnets, 

6,224, Haxpcock, Dykes, & NSmitH. Fuses. 

6,279, Kirser. Electric telegraphy. 

6,288, MircarrE. Electric trembler coils. 

6,409, Sin W. G. ARMSTRONG, WHITWORTH, & Co. & НоххЕв. 
Electric lighting of railway vehicles. 

6,417, TonnENs. Electrical ignition apparatus. 

6,847, JouNsos-LuNpbELL ErEcrRiC "InacrioN Со. (Lundell). 
Dynamo-electric machines. 

6.869, BurNup & Kirk. Time controller for electric signs. 

7,993, AvcHiBALD. [Electric transmission of power from а 
prime mover for automobiles. 

8,764, British THomsox-Hovuston Co. (General Electric Co.). 
Controlling devices for electric motors, 

9,652. WarsoN. Electric switches. 

9,685, NTORER. Voltage regulators. 

9,962. British Тномѕох-Носѕтох Co. (General Electric Co.). 
EKlectrically-operated signals. 

10,440, Browne. Microphones for telephones. 

11.594, ALLGEMEINE ELEKTRICITATS Gs. Rolling-mill motors. 

12.529, Maicue. Inductive telegraphy апа telephony. 

12,559, CARPENTIER. Sparking plugs. 

15,656, Darty & Davey. Automatically-operated station indi- 
cators for electric railways. 

17,690, Хтохе. Space telegraphy. 

19,274, EISENSTEIN. Rectivers for wireless telegraphy. 

21,173, SiEgMENS Bros. Dynamo Works. Lip. (Niemens Schuckert- 
werke Ges.) Automatic switches. 

25,037, CONRAD. <Alternating-current motors. 

23,098, Scoorr & Care-Zeiss-STIFTUNG. Incandescent lamps. 

25.225, Tımar & Vox DREGER. Ате lamps. 

26.081, MEYERLING. Meter for direct current. 

27,232, MExERLING. Ampere-hour meter. 

28.425, ALLGEMEINE ErLEKTRiCHTÁTS-GES. Measuring instruments, 

28,542, Hiortrn. Electrical induction furnace. 


1908 Patent 


660. ALLGEMEINE ELekrricitAts-Ges. Multiple-rate meters. 
* 


» 


Complete Specifications open to Public Inspection 
before Acceptance. 


1907 Patent 


12,654, GarLET:I. Methods of producing electric oscillations. 


1908 Patent 
4,432, MASCHINENFABRIK OERLIKON. Single-phase commutator 
machines. 


Applications for Amendment 


Further particulars and instructions as to procedure in opposition 
to amendment will be found in the Official Journal of the Patent 
Office of March 25th. 

2,260 of 1900. Tre British WESTINGHOUSE ELECTRIC & MANU- 
FACTURING Co., LTD., seek leave to amend the specification 
numbered as above, granted to Hvco Bremer, for ''improve- 
ments in electric arc lamps." The proposed amendment consists 
in eliminating portions of the specification, including the first 
six claims and figures 1 to 4 and 7, on the ground of doubtful 
validity. 

Expiring Patents 

The following patents expire during the current week, after a 
life of fourteen vears :— 

6.888, of April 6th, 1894. J. Imray (Za Société Anonyme pour 
la Transmission de la Force par Ül'Electricité). Telegraphic or 
telephonic transmitting and receiving apparatus for transmitting 
undulations of various periods along a single line simultaneously. 

7.050. of April 9th. 1894. G. C. Fricker. Electrically illum- 
inated signs in which the lamps are switched on or off progres- 
sively by the action of a rotating commutator. 
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STOCK AND SHARE LIST 


RISE OR 
 |AMOU a STOCK FALL 
NAME. ОР MA ExcHANGE| sINCE 
SHARE. | *= Interim. |QuoraTIoN.| Last 
WEEK. 
1906 1907 
. ELECTRIC SUPPLY. £ |5 
Bournemouth & Poole E. 8. Co. baie 10 7 5/-* | 103—11} -} 
Do. к, < Cum. Pref... —À 10 4) | 417 10—11 
Do. ‘Cum. Second Pref. ......... 10 u 67 10—10 
Do. "o Debenture, Red... | Stock 4 44% 100—104 
Broinley ( Kent) E.L.& Power Co. ТА. 5 5 2/-* 4—51 
Do. 44% Ist Deb. Red. Stock 4 44% ü6—90 
Bromp ton & Kensington E. 8. Co., Ld, 5 10 10% 74-3} аў | 
Do / Cum. Pref.. ; 5 T TL 7X 61—171 
Central É S. Co.. Ltd.. 4% / Guar. Db.| Stock 4 4%* 95—101 
Ch. Cross. W. E. & City E. 8 COs... 5 5 57 31 —41 -i 
Do, 412 Cmn. Prete. oce atn 5 4} 24% 44—4} 
Do. 4% Deb. Red .. ..| Stock 4 47 95—99 
Do. “City U ndertaking,' "аі Om.P PE. 5 44 44% ^ MES 
Chelsea Electric Supply” Qs. LU. E 5 4. 41. 31—^ 
DO; 44» Delis Red. cccesssenscasctessdes Stock 4% 457, 101—101 | 
City of London Elec. Lt. Co, Ltd. ... 10 6 6. 298—104 xd = 
Do. 6» Cun. Pel окаса 10 6 67; 111—124 xd| - 
Do. 6% Deb. Red a казны] ВОСК 5 57 | 122—125 
Do. 44% 2nd Deb. ee fasi ЙӨК Stock 4) | 44% 101—104 
Ctv of Don E. P. Dis. Co.. - 5 4 47 3—3 
Do. Pref.. е 5 5 5% 41—4 
County ата Elect. - Вир. Co. Le. 10 5 5% 72—72 xd =g 
Do. 6% Cum, Pref. . TE 10 6 6 101—114 xd| -i 
Do. No Deb, ӨЦ. сезгене девер, Stock 4 417; 106—104 
Do. 44% 2nd Deb. Red ..............| Stock 4 42 97—100 
Edinunson х Electricity Corp., Ltd... 5 4 1/6* 1—43 
Dü. .67 Cinn Pref. i.i eade eso hase 5 3} — 1—11 
Do. 44; st Mort. Deb. Red ...... Stock 4 437 53 —63 ad 
Folkestone Elec. Supply Co., Ltd. . 5 5 si 44—5 xd -i 
B... Deis DERE абзы нле сала 5 5 57 42—58 xc] —$ 
Do. -437 Nt Deb. Red „гәс... Stock 4} 447 94—97 
Hove Electrie Lighting Co., Ltd. ... 5 9 84% 20—64 xd} -ł 
I. or Wight E. Т, & P. Co., Db. Rd....| Stock 44 | 44% 52—95 
Kensington & Knightsbridge E, L.Co. 5 10 10% 7}—8} 
Do. 47 Déb: RAG 2ге сказна Stock 4 47 95—99 
Kens. & N't'ug Hill E.L. Cos. Db. Ra.| Stock 4 47 97—101xd| -2 
London Electric Supply Corporation 3 4 47 14—14 
Bo. WE PIE РРР 5 6 6% 44—5 
Do. 4% Ist Mort. Deb. Red ......... Stock 4 47. 90—93 
Metropolitan Elec, Supply Co., Ltd. 5 8 647 2—54 
Do. 44% Cum. Pref. .=... €— 5 à 447 41— 51 
Do. 444 Ist Mort. Deb. Red ...... Stoek 4*7 | 107—111 
Do. 31; Mort. Deb. Red ........... | Stock 3 317 85—90 
Midland К. Corp.for P. Dist. 1st Mt. ‘Di: [100 & 500 4 417 97 —100 
Newcastle & Dist. E. L. Co., £9 үн 10 5 4% 91—101 
Do. 44% Mort. Deb. Red . ...| Stock 4} 417 96—99 
Newcastle- -проп-Тупе Elec. Suppiy.. 5 8 104% 5g—6 -i 
Do. РЫ А арса 5 8 104% а р 
Do. 5% Pref. (fully paid) ЛГАН, 5 5 57 54—53 
Do. 10/- Pitt: is ыж 5 5 5% 54—54 
Notting Hill Elec. Ltg. -Co., "TR. ау 10 74 T» 111—121 
Oxford Electric Co., КЕ е PD 1 1% 58—01 
Ро. 4% Deb, Red.. Stock 4 4% 93—95 
8t. James and Pall Mall E. ‘ft. Co. Ld. 5 10 10% 74—84 
Ро. ; Non- Cum: Pref. эуез өвәєєзөз 5 ST 7% 1—7 
ро. Зз, Deb. Red. ..... SUME 3} 34% 85—90 
инш Mkt. Elec. Sup. Co., “Ltd. nil — 4—14 
ро. SD) Red. 4 Stock 4 47 70—74 
South conden Elec. Snp . Corp. Ltd. 5 3 3/-* 28—34 
South Matro poinan E. L. & P. Co. 1 2) 1/- —$ 
Do. -7% Cum. Pref. на» 1 7 7% 1—18 
Do. "m? lat Da HO аса Stock 4h 44% 99—102 xd| -2 
Urban Е Ive. Bupply Co; Ltd. „агг. 5 57 18—21 ха | ~ 
Do. 5% Сиш. Pref. . йы 5 5% 1-3 xd = 
Do. 4} Ist Mort. Deb. Red сас. Stock 4} 447 87—00 xd – 2 
Westminster Elec. Sup. бору Ltd. 12 107 71—8 -$ 
Do. 44% Cum. Pref. .... ет 5 4 44% 5—5} 
ELECTRIC RAILWAYS. i 
Baker St. & Waterloo 4% к КӨП Deb.| Stock 4 |. 4% 89—99 
Central ча TRA н | ОЙОСЕ 4 3% 71—74 +6 
Do. 4% Pre! erred.. slesi ессен ИОК 4 47 82—84 
Do. p. ferred.. saoir vasis reestbsse] ВОВК 4 2% 52—55 +10 
Do. Debentures., Stock 4 4% 100—103 
Ch. PAY Eust. & Нашр. Рр. Db... | Stock 4 47 81—84 
City and South London Cons. ......... Stock 23 44% 39—41 +2 
Do. 4% Perp. Deb. . ачабо ООС К 4 47 101—104 
Do. 5% Perp. Pref. TOP асе .....| Stock 5 57 113—116 -1 
Do. 5% Perp. Pref. 1895  ............| Stock 5 57 112—115 
Do. 57 Perp. Pref. 1901 - os Stock 5 5% 110—113 
Great Northern & City Pref. “А”... 10 4 1144. 1—1 
Gt. pet ae Piccadilly & три 10 4 4% 54—6 
Do. ~% Perp. Deb. ЧУР Stock 4 47 87 —90 
Mersey Cons TERT Stock nil -— 2—4 
Do. 3% Perp. Pref. Red... „| Stock nil E 3—6 
еро UD: езине жуннен ТИСК 1 у 41—42 +5 
Do. 34% Preference tessaa ac |, СООК 8 347 36—89 
Do. 8 TU LC BE сь BE 3) | 917 76—79 
Do. 34% Convertible Pref. ss | Stock 34% 71—74 
Metropolitan District .....................) Stock nil — 102—114 +1 
DE 0% Porp: DG. civcssccciccscstcsecsd ЮВЕ 6 6% 108—113 
Do. 4% Deb. ... ‚| Stock + 4% 70—75 
Do. Регр. Extension Pref. (635)... Stock nil — 20—25 
Ass. Ext. Pf. Guar. hy U. E. Rs. Co.| Stock 8 34% 44—48 
Underground Elec. Railways Со о 
London 5% Profit Shg. Sec. Notes| Various 5 5% 40—44 
Whitechapel and Bow 4% Deb. ........ Stock 4 4% 104—107 
ELECTRIC TRAMWAYS. 
Bath Electric ATA MD ашны 1 5 1/-* 4—} 
Do. 5% Cum. Pref. Тра 1 5 5% 1y—}§ 
Do. 44% Deb. Hed.. ы... Stock 4 44% 69—94 xd | -2 
Вігш. & Mid. Trs., Ld. 1st Db. Ва... | Stock 4 93 96 
British Electric Traction Co., PM = 10 -- = 11—18 - 
Do. 67 Сша. Pref.. —À 10 6 6%° 4—4} “t 
Do Bz COED. DO. „аавын Stock 5 5% 045—974 xd -2) 
Do. 44% 2nd Deb. .....................| Stock 44 X 72—76 
City of Birininghain Trs. Co., ‘Cin. Pf. 5 5 p 4$—4i 
City of Birmingham Trs. Co. н, 
Ist Mort. Deb. ........ к 100. 4 4% 98—101 


Dublin aed Trama OO „оог 10: 


Do. Pref. iss 10 . 
Hastinz xk District Е. Тг. `Со. Dh. ..| Stock 
1. of Thanet E, Tr. & L. Co. Cm. 5 

Do. 4% Deb. TC EL ree eer ae Stock 
Lanes. Un. Trs.. Pr. Lien Db. Stock 
London Street Tramways Co. 4 
London United Trs., Le., Cin. Pt... à 10 

Do. 4% lst Mort. Deb. Red . Stock 
Manx Electric R. Co., 54% Ош. B 5 


ә 

Do. 427, Ist Mort. Deb. Red .....] Steck 
Metropolitan Elec. rams, Ltd., Def.. 1 
т 1 


Do. 5% Cum. Pref. .. 

Do. 44% Deb. stk т фуро Моск 
National Elec, Construction Co. Ltd. 1 
New General Tr, Co., 67; Cin. Pf...... 5 
North Metropolitan Trams Co.......... £4 10s. 

Do. 317 Mort. Deb. ......... 100 
Potte ти, Eleetrie Traction Co. Ltd. 1 

Do. Cun, Pref, esis айкай ETUR 1 

Do. "o Deb. Red. e) Stock 
M oer l'raniways Co. Ltd. 10 

Do. -02 City PIE saec ved 10 
South M. Elec. Trams & inch Co. Ld. 

6% Cm. РГ. (fully paid)... d 1 

Do. 4% Debi Beda oes soaisus2a Stock 
Sunderland Dst. E.Trs. Ist Mt. Db. Rd. 100 
Yorkshire (West Riding) Elec. Trams 5 

Dd. . Or CMW FOE. Luo Чайнек дны $ 

Do. 44% Ist Deb. Red ............... Stock 
TELEGRAPH AND TELEPHONE 
Anlo- ны ар Со. Ltd.| Stock 

Do. Praf у ROC MO TRAC ‚| Stock 

Do. Det. Ord. Stock 
Commercial Cable Co., 4% Deb. Red.. Stock 


Direct Spanish Telegraph Co. Ltd. .. 5 
Doe; TOP Cath: Pre ^ eese $ 
Do. 447 Del, oues 50 

Direct United States Cable Co. Ltd.. 20 


Direct West India Cable Co. Lta., 
44% Reg. Debs. Red .................. 
Eastern & S. African Ltd., 47 Mt. Deb. 


Do. do. (Maur itius Sub. ) 95 
Eastern Ext. Australasia & China ... 10 
Do. 47 Mort. Deb. Perp. ............| Stock 
Eastern Telegraph Со. ................... Stock 
DA. IL DOSE. илыман Stock 
Do. 4; Mort. Deb.. inscio: | ВОСК 
G. N. Tel. Co. (Copenhagen) .. |. 10 
Indo- European Telegraph Со. ТАЧ... 95 
Marconi Wireless Telegraph Co. Ltd. 1 
National Telephone Co., Ltd., Pref...| Stock 
Da: О, зз. ЖГ е КУ Stock 
Do OF Crm. Ist Pref. aie 10 
Do; 0x Com. Sad РГӘ. 10 
Do. BY Sn PPS ТРУНИ 5 
Do. 34% Deb. Red . егес ТЕАИ 
Do. 4% Déb. МӨ... „еза Моск 
West African Tele graph Co, Ltd. 10 
Western Telegraph Co., Ltd. . — 10 
Do. 45 Deb. „ооо ое. BUOCK 
MANUFACTURING 
Aron Electricity Meter Co., Ltd. ...... 1 
Da, 6X Cuin Freb ose T 1 
Babcock &Wilcox, Ord. 1 
Do. 6% Pref. 1 
British Insulated & Helsby Cables, Ld. 5 
Do. 67 Cum. Pref. .... advices 5 
Do. 44% Ist Mort. Deb. Red. ..... Stock 
British Tuomson-Honston Co,, Ltd. 
447 1st Mort. Deb. Red.. Stock 
British Westin: кона Electric Mug, 
Co., Э» 6% v T 5 
Do. Most. "Deb. ГУ Мы Stock 
Brush Electrical Engineering Co... 2 
Bu (OF FV Oley чазаа йылын 2 
Do. 44 Perp. 1st Deb...... .........| Stock 
Do. 44% Perp. 2nd Deb. | ............ Stock 
Callender's Cable und Const. Co., ме 5 
Do. 5% Cum. Pref. . "^ 5 
Do. 4%; Ist Mort. Deb.. Stock 
Consolidated Electrical Co., "Ltd. 1 
Crompton & Co., Ltd. ... - 3 
Do. 5% 1st Mort. Reg. Deb. . ...|50 & 1 
Dick, nt Qo. , БЛ. si 1 
Do. 6% Cun. Pref. . 1 
Do. 44% Deb. Hed , Stock 
Edison & Swan United ** A," "£3 ‘paid 5 
ро. do. од aid 5 
Do. 4% Deb. Red.. oss Stock 
о. 5% 2nd Del, Rel. Stock 
Electric Construction Co., "Ltd. 9 
Do. 77; Cum. Pref.. 
Do. 4: ‘Ist Mort.’ Deb.. 42 ans Stock 
General Elec. Co.,Ltd.. 5? ; Cum. Pref 10 
ро, Ist Mort. Deh. Ie... oos Stock 
Heuley's (W. T.) Tel. Works Co., Ltd. 5 
Do. 44% Cum. Pret. ... iita: (b 
Do. 447 1st Mort. Deb. . Red — Stock 
І. R. & G. P. Co., Ltd... ii 10 
Do. 4% Deb. Red.. liweseéesss] -300 
Tel. Const. & Maintenance Co. . 12 
Do. 4% Deb. Ваз. Red . 100 
White (J. G.) & Co., 6% Cum. Pref. . 10 
Willans & Robinson, “Ord. Shres ... 1 
Do. 6% Cum. Pref. . a sl 5 


Do. lst Mtg. Deh. 4Y Red. 
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APRIL 2, 1908. 


LOCAL 


ALTRINCHAM: Purchase of Electric Supply Co.—A valua- 
tion is being made of the Altrincham electric supply under- 
taking with a view to purchase. 

ARGENTINE: Buenos Aires.—It is stated in the ее of 
the River Plate that the Cia. Alemana Transatlantica de Elec- 
tricidad is about to increase its capital so as to give greater 
impulse to its business in Buenos Aires. Montevideo, and Chile. 
A new issue of bonds to the extent of 25 million marks is to be 
made, half of which will shortly be offered to the public. In 
1906 the capital of this company was increased from 56 to 72 
nullion marks, the 15 million. marks in debentures, which was 
the original issue. was increased to 30 million in 1906, so that 
with the new issue the debentures will amount to 55 million 
marks, and the total capital of the company in shares and bonds 
will be 127 million marks. 

Htosario.—The Rosario Electric Lighting Company, owing to 
increasing demands, is increasing the capacity of its generating 
station by the installation of two 2,000 kw. generating sets. A 
new chimney has been built, and a Green economiser is being 
put in. Extensions are also being made to the distributing 
system. 

La Plata.—Mr. Otto Franke, concessionaire for a high-speed 
electric railway between La Plata and the Federal capital, has 
deposited the $50,000 guarantee stipulated in the contract. 

ASHTON: Guardians’ Electricity) Scheme.—YVhe Board of 
Guardians have been informed that their application to the Local 
Government Board for permission to borrow £2.000 for an elec- 
tric lighting installation for the new hospital and workhouse has 
been refused. The reason 15 given that it would be possible to 
purchase electrical energy from the local authority at а cheaper 
rate than the Guardians could themselves generate. 

AUSTRALIA: = Aalqoorlie.—According to the Australian 
Mining Standard, extensions to the power plant of the Kalgoor- 
he (УУ. А.) Electric Power Corporation have been made to the 
extent of 1,600 h.p. The new machinery was purchased recently 
in England during a visit by Mr. E. C. Crocker, the company's 
General Manager. The tramway system now open in Kalgoorlie 
has a total length of 20; miles, and the gross receipts for the 
year 1907 amounted to £47,822. 

Claremont..—Having successfully floated a loan of £4,000 at 
4j per cent., the Municipal Council has recently installed a 
battery booster at the power station. The report for 1907 shows 
that 102,487 units were generated, compared with 90.099 for the 
year 1906, whilst the number of consumers increased fiom 205 
to 284. There are 237 street lamps, the length of streets lighted 
electrically being 163 miles. For the year 1907, the under- 
taking, which was opened in February, 1905, showed a surplus 


oi 51.004 over working costs. . 

Melbourne.—Two — 750-kw. | Westinghouse-Parsons! turbo- 
generating sets,  supolied by the British Westinghouse 
Electric & Manufacturing Co. through their local agents, 


Messrs. Noves Bros., have recently been put into operation. 
These machines are to supply power under the new system 
which is being installed by the City Engineer, Mr. Harper, for 
the outer network of distribution. 

BELFAST: Car Cleaners’ Wages.—A_ report has been pre- 
sented by Mr. A. Nance, General Manager of the tramway 
system, on the question of the wages of car cleaners. He com- 
ments strongly upon the discontent which appears to be rife, 
and points out that 1f he were given a free hand he would at 
once discharge all the present cleaners and take on new ones, 
for he 15 confident that he could get 20 men for every one of 
them at 24 hours' notice, and for 5s. per week less wages if 
desired. 

Police Tramway Facilities.—-Mr. Nance has also reported 
upon an application by the City Police Commissioner that all 
members of the police force should be allowed to travel upon 
the cars by a free pass in return for an annual payment. of 
£500. Mr. Nance points out that for the 550 Post Office officials 
to travel ‘‘free” upon the trams the sum of 21,250 per annum 
is paid. In the case of the police force there were 1,040. and it 
was reasonable to suppose that thev would take more rides 
during the year than the Post Office officials. He therefore 
does not recommend the acceptance of the proposal of the Police 
Commissioner as it stands. 

Electricity Works. — МҮ. А. D. Wilson. has been asked by 
Messrs. Coombe. Barber & Coombe to act as arbitrators between 
them and the Corporation with regard to the engines which they 
have supplied, as sub-contractors to Messrs. J. G. White & Co.. 
in connection with the tramwavs. 

BISHOP AUCKLAND: Electrical Sewage  Pumping.—The 
Local Government Board have approved of a scheme of main 
sewerage and sewage disposal for the Denebeck Valley. The 
work consists in the laying of several miles of main outfall 
sewers, the sewage from which will gravitate to the disposal 
works situate at South Church. with the exception of the 
sewage from South Church, which is proposed to be pumped 
bv electrically-driven centrifugal pumps to the disposal works. 
The engineers of the scheme are Messrs. D. Balfour & Son, of 
London and Newcastle-on- Tyne. 
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BOURNEMOUTH: Aust Clif Electric Lift.—1t is stated 
that tne new electric lift which has been erected on the East 
Cliff will be ready for use at laster. ^ A second lift on the 
West Cliff is in course of construction. 

BRIGHTON: Lecture on Electricity Undertaking.—Mr. J. 
Christie, the Engineer and Manager of the electricity undertaking, 
gave a lecture at the Free Library on Thursday upon the origin 
and progress of the municipal electric hyhting undertaking. He 
recaHed that Brighton was one of the first towns in the United 
Kingdom to have a public electric supply system, and mentioned 
that the original Hammond Co., in 1882, had total costs from 
Is. 4d. to 2s. per unit. Having traced the various stages of 
development, the lecturer gave the following figures showing the 
progress of the undertaking during the last fourteen years. In 
1892 the consumers connected were 215, with an equivalent lamp 
connection in 8 c.p. lamps of 11.229, whilst the units sold were 
156.110. The capital expenditure upon the undertaking was 


| £55,1:o. and the total revenue for the year was £4,687. At the 


end of the 1907 financial vear there were 4,500 consumers con- 
nected, the connections being the equivalent of 507.604 8 c.p. 
lamps, whilst the units sold were 7.849.194. The capital expendi 
ture upon the undertaking was £758,297, and the total revenue 
£81.415. 

The Action ve Viliration.—- At the last meeting of the Cor- 
poration, a special vote of thanks was passed to the 
Town Clerk. Mr. Н. Talbot, for his successful conduct of 
the recent action in regard to vibration at the North Road sub- 
station. 

DENTON: Runaway  Tramear._-A car belonging to the 
Oldham, Ashton, and Hyde Electric Tramway Co., whilst going 
down a steep incline in the direction of Hyde known as 
Broomstair Brow, got out of centro] on Wednesday last week, 
and leaving the rails dashed into a boundary wall at the 
bottom. Several passengers were injured, but none seriously. 
It 1s stated that the snapping of the brake chain was the cause 
of the accident. i 

FINCHLEY: Bulk Supply.—The Electricity Committee has 
had several interviews with representatives of the North Metro- 
politan Electric Power Supply Co. with reference to a bulk 
supply, but the Council has endorsed the cpinion of its com- 
mittee that no satisfactory basis can at present be arrived at. 

FREEMANTLE: Electricity Charges.—A new schedule of 
charges has been adopted, ranging from 7d. per unit for a 
consumption not exceeding 75 units per month, to 43d. per unit 
for 500 units and over per month. 

GLASGOW: Tramway Extensions.—The Corporation Tram- 
хауз Committee has had under consideration the question of 
extending the tramways to Burnside, Rutherglen, and Rouken 
Glen. It has been decided to defer consideration of the subject 
until the general policy with regard to tramways extensions 18 
defined. 

GLOUCESTER: Charge for Tramway Enerqy.—A_ special 
report of the Electricity Supply Committee deals with the 
question of the charge for current to the light railway under- 
taking. The report states that the present charge of 14. per 
unit is a reasonable and fair one, but one member of the Com- 
mittee thought it should be somewhat higher. A recommenda- 
tion was made by eight votes to three, recommending that the 
present charge of 14. per unit be continued. At a subsequent 
Council meeting an amendment was passed referring the matter 
to Mr. R. A. Chattock, the City Electrical Engineer of Birming- 
ham, for settlement. 


HANWELL: Bulk Supply.—-Negotiations are proceeding 
between the Ealing Urban District Council and the Hanwell 


Council with regard to a supply of electricity in bulk. 

Transfer of Lighting Order.— The | Council's consulting 
engineer recommends that arrangements be made with the 
Metropolitan Electric Supply Co. for the taking over of the 
Council's Electric Lighting Order. 

LANARKSHIRE: Jramiray Exrtensions.—The 
Tramway Company has begun laying their 
Uddingstone, vit Bothwell, from Hamilton. 

LEEDS: Engineer Volunteera.—Information has been received 
һу the commanding otticers of the 2nd West Yorkshire Royal 
Engineers (Volunteers) that the Army Council have allotted to 
Leeds an air-line cable company and a wireless telegraph com- 
pany. which will consist in the aggregate of 18 officers and 500 
men. 

Tramway Receipts.—The total receipts upon the muni- 
cipal tramway svstem for the 51 weeks to March 21st were 
£328,475, an increase of £12.782 over the figures for the corre- 
snonding period of the previous financial vear. 

“LIVERPOOL: Tramway Report.—The annual report of the 
Tramways Manager has been issued, and shows that. the number 
of passengers carried during 1907 amounted to 124.045.2359, the 
receipts to £572.822. and the mileage to 12,231,799. The average 
earnings per car-mile were 1124d.. an increase of O'O7d. over 
the earnings of 1906. The traffic receipts and car-mile earnings, 
together with the number of passengers carried, are the highest 
recorded in connection with the Liverpool tramways undertaking. 
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LONDON: London County Counctl.—At the meeting оп 
Tuesday the London County Council sanctioned the borrowing 
Ьу Marylebone borough Council of £31,506 for electric lighting 
purposes. 

On a report of the Finance Comnittee submitting the annual 
estimates, a discussion took place as to the amount allowed 
tor tramway work, viz., oue and a quarter milhons. Various 
amendments to increase the amount of the estimates were 
deteated, and the proposals of the Finance Comunittee were 
agreed to. 

The report of the Parliamentary Committee, recommending 
the Council to continue its opposition to the London and 
District Electricity Supply Bili, the London Electric Supply 
Bill, and the London (Westminster and Kensington) Electric 
Supply Companies Bill, was adopted. 

Hampstead: Street Bores.—At the last meeting, the Borough 
Council agreed to support Islington in their appeal to the 
L.C.C. to obtain powers to exempt electric lighting service boxes 
from the provisions of Section 145 of the London building Act, 
1894, the eifect of which Section is to entitle the District Sur- 
veyor to fees in respect of their construction. 

Marylebone.—At the last meeting of the Borough Council, it 


was stated that the receipts of the electrical undertaking during' 


the past year had fallen short of the estimates by £4,520. ‘This 
result’ was attributed to reductions in the price, increased price 
of coal, &c. 

MANCHESTER: Tramway Sick Fund.—lhe Tramways Com- 
mittee have decided that they cannot comply with the tramway 
workers’ request for help trom the public funds towards their 
sick and benefit society, the Committee having adopted the fol- 
lowing resolution :—'' That haviug fully considered the General 
Manager's reports as to the formation of a sick and benefit 
society for the employees of this department, we are unable to 
adopt the suggestions contained in such report as to the sub- 
sidising of the finances of such a society from the tund of the 
tramways department," point out that the thritt fund, which 
is open to all Corporation servants receiving more than 508, per 
week, is supported by the funds of the Corporation. 

MARLBOROUGH: Electric Lighting Order Levoked.—The 
Board of Trade has revoked the Electric Lighting Order granted 
in 1905. E 

MIDDLESEX: Tramway Finances.—The recommendations of 
the Light Railways and Tramways Committee regarding the 
accounts of the Metropolitan Electric Tramways, Ltd., which 
were adjourned by the County Council at its February meeting 
(ELECTRICAL ENGINEERING, March 5th, p. 368), were again con- 
sidered on March 26th. It was agreed to pay to the company 
£422 2s. 9d., being interest for 1905, at 4 per cent., upon the 
company's expenditure on light railway depot sites; that the 
£500 a year proposed to be charged by the County Council as 
regards light railways in respect of rent, rates, cleaning, lighting, 
warming, salaries (clerks' department), and oftice expenses, for 
1906 and 1907 be charged against the Councils capital expendi- 
ture, upon which the company pay interest, and that for 1908 
and onwards £500 a year be paid to the Council by the company 
and charged to revenue; and that a joint reserve fund be created 
out of revenue for the purpose of the reconstruction and renewal 
of the light railways and tramways tracks in the future, subject 
to the fund being invested in the joint names of the County 
Council and the company, without earmarking it as between 
tramways and light railways, and that the fund only be drawn 
on for reconstruction and renewal of tracks with the ¢onsent of 
the County Council. The Council also agreed that the stock 
now representing the £20,000 deposited by the company, in 
accordance with agreement, and any amounts representing the 
invested dividends on the stock, be released, and that this 
amount, together with £3,471, representing £5,993 of consoli- 
dated stock, to be paid over by the company and invested in 
the joint names, he made to form the nucleus of the reserve 
fund, to be added to out of revenue, but that the amount of 
stock referred to above be primarily held as security for the 
performance by the company of their obligations under agree- 
ment of November, 1900, up to the grant of the lease of all the 
light railways. Any part of the reserve fund not expended at 
the end of the lease is to be divided in agreed proportions of 
45 per cent. to the County Council, and 55 per cent. to the lessee 
company, and the dividends received in respect of the reserve 
fund are to be invested from time to time in the joint names. 
and be added to the reserve fund. 

MINSTER-ON-SEA: /Zvamiways.—A committee has been 
formed to arrange for an application to the Light Railways 
Commissioners for an extension of the Sheerness tramways to 
Minster-on-Sea. 

NEWCASTLE: Tramway Ezxtensions.—A deputation from the 
Newburn Urban District. Council recently waited upon the 
Tramwavs Committee of the Newcastle Corporation with the 
request that the Newcast'e tramway system should be extended to 


Newburn. 
Street — Lighting.— The Tramways Manager and the 
Lamuos Inspector have issued a report dealing with the 


lighting of Jesmond Road, North Road, and Osborne Road 
with alternate lamps. together with the cost of removing the 
lamps which are to be dispensed with. The difference in the 
cost of lighting by flame arc lamps in Westage Road was also 


dealt with. There are 100 centre pole lamps and 50 side pole 
lamps in the streets mentioned, and the cost of removing 50 
centre pole. lamps and 25 side pole lamps and fixing them 
elsewhere is estimated at £721. in discussing this proposition, 
the otlicials point out that as all the lamps left will be on опе 
circuit, there will be a greater risk of the streets being left 
in total darkness, a circumstance which cannot take place at 
present. The report poes on to state that the experiments in 
Westgate Road have clearly demonstrated that the original 
Brockie-Pell arc. lamps are inferior to flame arc lamps as a 
lighting medium for public streets. If flame arcs are adopted, 
the annual cost will be £12 each, and the total cost for lighting 
Westgate Road with 20 lamps will be £240, as against £180 
for enclosed arc lamps. The report anticipates that betore long 
makers of flame arc lamps wil be able to place upon the 
market a carbon which will materially reduce the annual 
cost. 

PERTH: Tramway Employees’ Soctal.—The annual social 
and dance of the employees of the tramway department was 
held in the Masonic Hall, Perth, last week, the Governor of 
the Tramways Committee presiding. During the course of the 
proceedings the Convener made an appreciative reference to 
the manager of the tramways, Mr. Lambert, who, he said, had 
not only invented a folding step, but also a magnetic brake. 

PORT GLASGOW: Llectricity Supply.—Negotiations have 
been carried on between the Greenock Corporation and the Port 
Glasgow Town Council, with regard to a supply of electricity. 
The Greenock Corporation proposes to lay the necessary high- 
tension transmission cables, and establish a low-tension supply, 
the whole expenditure to be borne by Greenock, except in 
special cases of large demands, when the supply shall be the 
subject of a spent agreement. The option is given to the 
Port Glasgow Council to purchase the whole undertaking at the 
end of 28 years. The recommendation of the Electricity Com- 
mittee that the Council should approve generally of the above 
agreement has been confirmed by the Corporation, subject to 
the following additions :—(1) the charge to be the same as to 
Greenock consumers; (2) any deficit to be met by Greenock; 
(3) that the Greenock Corporation have no power to assess in 
Port Glasgow for апу deficit. 

POTTERIES DISTRICT: Tramway Ambulance Corps.—The 
fourth annual dinner of the Potteries Electric Traction Com- 
pany's division of the North Staffordshire Corps of the мі. 
John’s Ambulance Brigade was held at Stoke last week. 

RAWMARSH: Dolter Surface Contact System.—4As a result 
of a conference between the Mexborough. Swinton, and Raw- 
marsh Urban District Council, referred to in our last issue. it 
is stated that the Manager of the tramways company can give 
no undertaking that the Dolter svstem can be run more satis- 
factorily than it is at present. The conference was favourably 
inclined to accept a proposition that the overhead system 
should be substituted, the two courses offered by the company 
being to improve the present system at a cost of £5.0C0, or to 
substitute the trolley svstem at a cost of between £6.000 and 
£8,000. A resolution was passed that in the event of the tram- 
way company installing the overhead system, it would be desir- 
able to allow the company to defer the payment of rents íor 
the first three years, provided the whole of the rent be paid 
up within the stipulated period of seven years. 

SUNDERLAND: Supply to Sir James Laing Ф Sons.—Satis- 
factory arrangements have now been made between Sir J. Laing 
& Sons and the Corporation, by which the supply of electrical 
energy to the firm’s works has been resumed. It will be re- 
membered that a short while ago, in consequence of the 
voluntary liquidation of Sir J. Laing & Sons, and the fact that 
the Corporation were not allowed to rank as preferential credi- 
tors, the supply was cut. off. 

SOUTH SHIELDS: Tramway Manager.—At an adjourned 
meeting of the Town Council last week, a recommendation of the 
Tramways Committee to give the tramway manager a three 
months' notice to terminate his engagement in the event of his 
not tendering his resignation was passed. A new manager is 
to be advertised for at a salary of £250 per annum. 

SHANGHAI: Opening of Tramways.—The Shanghai Electric 
Tramways Co. inaugurated its service on March 5th. 

TASMANIA: Electric Winding.—The Mount Lyell Mining & 
Railway Co. is installing an Ilgner electric winding plant at the 
North Lyell Mine. 

TUNIS: Electric Lighting.—A company under the title of 
La Compagnie Electrique de Bizerte has been formed to carry 
out an electric lighting scheme at Bizerta. 

WALSALL: Workhouse Lighting.—The Building Committee 
recommend that no action be taken with regard to the pro 
posed electrical installation in the workhouse, on the ground 
that the cost would be excessive. 

WREXHAM: Electricity Undertaking.—At the last meeting 
of the Corporation, when the rates for the ensuing year were 
fixed, it was stated that for the first time in its history the 
electric light undertaking called for no aid from the rates, whilst 
it was estimated that next year would see a credit balance 
equal to a penny rate. 

YARDLEY: reamiays.—Arrangements in connection with 
the agreement between the Council and the British Electric 
Traction Co., for working the tramways, are nearly completed 
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TENDERS INVITED AND 


DERBY.—The Electric Lighting Committee estimate that 
£7.500 will be required for capital expenditure during the 
coming financial vear, and recommend that application be made 
to the Local Government Board for sanction to borrow this 
sum. 

IRELAND.—-At the present time five towns—-Fermoy, 
corthy, Newcastle, County Down, Templemore, and Warren- 
point -are interested in electric lighting schemes, the matter 
being in the hands of the local authorities of each place. 


LIMERICK.—Tenders are invited for a supply during the 

year ending March 31st, 1909, of accumulator accessories, cable, 
lectrical stores, engine-room stores, mains accessories, meters, 

&c. Particulars from the Borough Electrical Engineer, and 
tenders to the Town Clerk by April 10th. 

LONDON: Горат. The Electricity Committee invite бай [вка 
for the erection of a sub-station building at Millwall in brick, 
ferro-concrete, or corrugated iron. Full particulars. from the 
Borough Electrical Engineer, fee 5s., not returnable, and tenders 
to the Town Clerk by April 29th. 

METROPOLITAN ASYLUM  BOARD.-—Tenders are invited 
for the installation. of electric lighting at the South Western 
Hospital and Ambulance Station, Landor Road, Stockwell, S.W. 
Full particulars from Mr. W. H. Hatch, Engineer- in-Chief to 
the Board (fee £2 2s. returnable), and tenders to the Clerk 
by April 15th. 

NETHERLANDS.--The Bulletin Commercial (Brussels) of- 
March 7th reports announcements in the Dutch press to the 
effect that the Communal Council of Gouda have granted a 
provisional concession to Mr. J. H. Muller, of The Hague, for 
the construction and working of tramway lines between Gouda 
and Schounkoven, Gouda and Oudenwater, and Gouda and 
Rotterdam; and that the Communal Council. of Kampen offers 
a subsidy, without interest, of 495,000 florins (about £41,250) 
tor the construction of a tramway between Hatten and 
Kampen 

RHYL.—Tenders are invited for the wiring, &c., 


Ennis- 


for electric 


` lighting of the new promenade gardens. 


PROSPECTIVE BUSINESS 


Full particulars from 
the Engineer, Electricity Works, Rhyl, and tenders to the Town 

Clerk by April 9th. - 
‚ SPAIN. | Gaceta de Madrid of March 15th announces a. 
publie competition for the establishment of inter-urban tele- 
phonic communication between Las Palmas and Arucas, in the 
island of Gran Canaria. Sealed tenders must be presented, 
within 30 days from the date of publication in the Gaceta, 
either at the Civil Administration. of the Canaries, or at the 
Registry of the Dirección. General de Telégratos, Calle de 
Carretas 10, Madrid. The Gaceta, containing the conditions of 
contract and model form of tender, may be consulted by British 
firms on application at the Commercial Intelligence Branch of 
the Ľoard of Trade, 73 Basinghall Street, London, Е.С. The 
same (Gaceta notifies that the Compañía Elétrica Madrileña de 
Tracción has applied for a concession for an electric tramway 
in Madrid, and that a period of one month has been appointed 
for the presentation at the Dirección General de Obras Públicas, 
Madrid, of propositions in terms more favourable to the 
Government. 

WALLASEY.—Tenders are invited for the supply of auto- 
matic overload and reverse current single-pole circuit-breakers. 
Particulars from the Engineer and Manager, and tenders to 
the Town Clerk by April 15th. The Council also invite tenders 
for the supply of stores during the ensuing twelve months, 
including switches and cut-outs, meters, cable, and junction 
boxes, and arc lamp carbons. . 

WATFORD.—-A report by the Electricity Sub-Committee re- 
commends that, subiect to sanction by the Local Government 
Board, tenders should be invited fora high- speed engine, 150 kw. 
alternator, exciter, and accessories. The question of "installing an 
additional 500 kw. turbo-generator, it is suggested, should be 
deferred until January next year. 

WIMBLI3DON.—-A Local Government Board inquiry was held 
last week into the application by the Corporation to borrow 
£17.600 for additional machinery at the generating station, and 
£3,600 for a switchboard. There was a good deal of opposition. 


TENDERS RECEIVED AND ACCEPTED 


ASTON MANOR.—About twenty tenders have been received 
for the extensions of buildings at the generating station, rang- 
ing from £4,737 to £5.600. 


AUSTRALIA: Queensland.—The tender of Messrs. W. Т. 
Henlev's Telegraph Co.. T+d., has been accepted for the supply 
and delivery at Brisbane of the following :—880 vards 208 cable 
pair, 124 lb. conductor, £630; 2.860 yards 104 cable pair, 124 Ib. 
conductor, £360; 320 vards 78 cable pair, 20 Ib. conductor, £380 : 
3.941 vards 52 cable pair, 20 lb. conductor, £285; 440 yards 
39 cable pair, 20 lb. conductor, £245; 880 yards 26 cable pair, 
20 lb. conductor, £180: 440 vards 15 cable pair, 20 lb. conductor, 
£115; 880 vards 2 cable pair, 20 lb. sondern £25. 

FINCHLEY.—The District Council has accepted the tender 
of Messrs. Browett, Lindley & Co., Manchester, at £4,528, to 
supply a 700-kw. engine and dynamo, and carry out the neces- 
sary work of installation. 

FRANCO-BRITISH EXHIBITION.—It is stated that a 
Southampton firm has obtained the contract for an electric light- 
ing installation in the great Stadium. 

LONDON: London County Council.—In connection with the 
reconstruction of the tramways from Brixton to Camberwell, 
the Highways Committee recommend the acceptance of the 
tender of Mr. W. Manders, of Leyton, for the roadwork, &c., 
at £19,276 8s. Permission will be granted for sub-letting the 
supply bonds to the Lahmeyer Electrical Company, Limited, 
Hadfield's Steel Foundry Company, Limited, the supply of the 
drain-boxes; and to Bayliss, Jones and Bayliss, Limited, the 
su»plv of the tiebars, bolts, &c. 

The following tenders have been received for the supply of 
cables in connection with the tramway works to be undertaken 
during 1908-9:—(1) Tenders for high-tension electric cables, 
&c.: The British Insulated and Helsby Cables, Ltd., 
£32,000 3s. 11d. ; Siemens Brothers & Co., Ltd., £32,487 4s. 10d. ; 
The Western Electric Company, £52, 580 14s. 8d.: Callender’s 

Cable and Construction Company, Ltd., £32, 918 16s. 2d.; 
Ww. T. Henlev's Telegraph Works Company, Ltd., £33,292 13s. ; 
W. T. Glover & Co., Ltd., £33,648 15s. 7d.; Johnson & 
Phillips, Ltd., £33, 929 10s. 8d. (2) Tenders for low-tension 
electric cables and telephone cables, &c.: W. T. Henley's 
Telegraph Works Company, Ltd., £35,101 4s. 7d.; The Union 
Cable.Company, Ltd., £36.085 2s. 2d.; The British Insulated 
and Helsby Cables, Ltd., 536,544 Qs. 10d. ; Siemens Brothers & 


Co., Lid.. 236.918 lls 1d.; Johnson & Phillips, Ltd., £36.955. 
lls. 8d.; The Western Electric Company, Ltd., £357,050; W. T. 
Glover & Со. Ltd., £38.546 13s. 6d.; Callender's Cable & Con- 
struction Company, Ltd.. 258,745 11s. За. 

The tender of the British Insulated & Helsby Cables, Ltd., 
has been accepted for the high-tension cables, and that of 
s d Henley's Telegraph Works Co., Ltd., for the low-tension 
cables. 

The tender of Messrs. John Spencer, Ltd., has been accepted 
for the supply of steam, exhaust, feed, drain and condenser 
piping and valves, water tanks, &c., required for the second 
portion of the Greenwi-h generating station at £10.910 13s. 10d. 

The tenders of the Frodingham Iron & Steel Co., Ltd., for 
the supply of slot and conductor rails, and of Hadfield’s Steel 
Foundry Co., Ltd., for the supply of special trackwork, were 
extended to ‘include £2,655 Os. 10d. for slot rails, and £5,283. 
for special work in connection with electrification of the tram- 
wavs in Queen’s-road, Battersea. 

For the installation. of electric lighting at the Hackney 
Downs Secondary School the tender of W. G. Cannon & Sons, 
Ltd., at £249 10s. was accepted. 

Hampstead.—TVhe Borough Council has accepted the following 
tenders for supplies to the Electricity Department :—Dynamo 
and Belliss crank chamber oil, A. Duckham and Co., three 
years’ supply; cylinder oil for superheated steam, Vacuum Oil 
Co., Ltd., three years; crank-chamber oil for Willans engines, 
Bowring Petroleum Co., Ltd., ene year. 

Hammersnath.—TVhe Borough Council has accepted the following 
annual tenders :—Supply of meters : Messrs. Ferranti, Ltd., 110 


volts, 3 amp. £l 12s. 6d.; 5 amp., £1 12s. 6d.; 10 amp., 
£1 12s. 6d.; 25 amp., £1 15s. 6d.: 50 amp., £2 4з. ; Т5 uum - 
£2 115. 6d.; 100 amp., £2 19s. ; 250 amp., £5 15к.; 500 am 


£7 2s.; 21 per cent. disc ‘ount ; 220 volts, 3 amp., £1 12s. 6d. 

ó amp., £1 12s. 6d. ; 10 amp., £1 12s. 64. ; 25 amp., £1 15s. 6d.. 

50 amp., £2 4s.; 15 amp., £2 11s. 6d. ; 100 amp., £2 19s. ; 
250 amp., £5 15s.; 500 amp., £7 2s.; 21 per cent. discount; 
3,900 yards 0'1 Е.Н. T. cable, Western Electric Co., £690; 700 
yards, 0°05 Н.Т. cable, do., £55; 750 yards 0:023 H. T. cable, 
lo ‚ £50 4s.; 500 yards 7/18 twin, do., £43 16s. od. ; 500 yards 


025 E.H.T. cable, do., £180 13s. 6d. ; motors, dynamos, &e.. 
for Messrs. Gwynnes, Ltd., British Thomson-Houston Co., Ltd., 
£1.638 10s. 


Woolwich.— The Borough Council has placed an order with the 
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Patent Enamel Co. for 50 enamelled advertisement plates, at 
£29 7s. 6d., for use in advertising the electricity supply. 

METROPOLITAN ASYLUMS BOARD.—The Board has 
accepted, at £23 115. 6d., the tender of Veritys, Ltd., for 
fittings to prevent unauthorised interchange of electric lamps. 

WATFORD.-—4 tender by Messrs. Ferranti, Ltd., for the 
supply of two high-tension fuse-boards at £52 15s. each has been 
referred to a Sub-Committee. 


Annual Convention of the American Institute of Electrical En- 
gineers.—It has been decided that the Annual Convention of 
the American Institute of Electrical Engineers will be held at 
Atlantic City, from June 29th to July 2nd. 

Accident in а Mine.--A miner, who was putting corrugated 
iron sheeting over a wooden casing which contained a 500-volt 
electric cable in the underground workings of the Francis Pit, 
Dysart, Fife, drove a nail into the cable aud received a fatal 
shock. 

The North-west London Tube.—4A private meeting of property 
owners and agents, representing land and houses to the value 
of several millions sterling, was held at Kilburn on Thursday 
last, and a committee was appointed to direct a movement for 
the presentation of a petition from the residents of the district 
to the promoters of the North-west London Railway, who hold 
statutory powers for the construction of a tube railway from 
Victoria to Cricklewood, via Marble Arch. The intention of 
the committee is to arouse public interest. in order that the 
commencement of the line shall not be further delayed. 


Electrical Power іп Ontario.--In the Ontario Legislature, 
Toronto, last month, Premier Whitney, in answer to questions 
addressed to the Government, stated that the Government had 
been approached with regard to the purchase of the plant and 
transmission lines of the Electrical Development. Company, but 
that in consideration of the practically accepted contract with 
the Ontario Power Company, they had declined to consider the 
proposition. The purchase would also have involved a liability 
of upwards of five million pounds sterling, which was too great. 

Creosoted Wood for Tramway Tracks. — In the Court of Appeal 
on Friday last, the Lord Chief Justice, Sir Gorell “Barnes, and 
Lord Justice Farwell had before them the case of West v. 
The Bristol Tramways Co., on the appeal of the defendants 
from the judgment of the Divisional Court (see ELECTRICAL 
ENGINEERING, February 6th, 1908, p. 220). The Lord Chief 
Justice, in delivering judgment, said that although there was 
an obligation on the defendants to use wood pavement, there 
was no obligation to use wood pavement which was dangerous 
to property. and the jury had found that the injury to the 
plaintiff's plants was caused by the creosoted wood paving. He 
came to the conclusion that the contention that the plaintiff 
had no common law right of action failed, and that the con- 
tention that the special Act authorised what the defendants had 
done also failed. ‘The appeal was therefore dismissed. 

North Metropolitan Tramways Co. v. Leyton Urban District 
Council.--]n the Appeal Court last week, .the North Metro- 
politan Tramways Co. appealed against the decision of Mr. 
Justice Phillimore and Mr. Justice Walton, last October, with 
regard to the acquisition by the Leyton Urban District Council 
of so much of the company’s undertaking as was within its 
area. Mr. Graham Harris awarded the Company compensation 
for the whole of their undertaking in Leyton, but held that a 
car-repairing factory and land comprising a total area of 77,000 
square feet were not suitable or used for the purposes of tram- 
ways within the area of the Council, being a factory where the 
Company repaired and constructed cars for the whole of their 
system. He accordingly declined to make any allowance in his 
award for the works and land in question. The Company ap- 
pealed against this decision. and sought to have the award 
set aside. The Court held that the local authority were not 
compelled to take the car factorv. The Lord Chief Justice now 
stated he was satisfied that substantial justice had been done 
by the award of Mr. Harris, and the appeal was dismissed. 


Proposed Alterations in the American National Electric Code.— 
Some alterations in the American National electric code have 
been suggested by a committee of the Underwriters’ National 
Electric Association, and are under consideration. According 
to the Electrical World (New York), the recommendations ot 
the committee on rheostats do not cover construction and 1п- 
stallation of automatic apparatus, but consist in amendments to 
rules dealing with the construction of rheostats. The amended 
rules, if adopted. will call for resistances so constructed that 
if the conductor be fused, the arc or attendant flame shall be 
confined within the rheostat. The committee on transformers 
has recommended the adoption of new rules covering the in- 
stallation of transformers on. low potential systems. А com- 
plete set of rules is proposed covering the wiring of electric 
eranes, and also a set of rules governing the construction. and 
testing of circuit. breakers. In order that there may be no 
dispute regarding the wiring of varying speed alternating- 
current motors, motors of this type will be required to. be 
marked with the maximum = current which they can safely 
carry for thirtv minutes, starting cold. 
mittee on switches and cut-outs has to do chietly with rules 
governing the construction of panel boards апа cabinets. 
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MISCELLANEOUS CITY NOTES 


BRITISH WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING CO.—Applications are invited before the 8th 
inst. іо an issue of £250,000 six per cent. prior lien deben- 
tures in £100 shares, redeemable by means of an annual sinking 
fund of 2 per cent. (with power for the company to increase 
the same at any time) to be applied annually in purchasing 
debentures in the market at not exceeding par (exclusive ot 
accrued interest), or in redeeming debentures to be selected by 
drawings, the first redemption being on January lst, 1909. 
Any debentures not previously redeemed will be repayable at 
par on January Ist, 1933, or on the security constituted by the 
trust deed becoming entorceable. 

MEXICO ELECTRIC TRAMWAYS.—An application was 
made in the Chancery Division on Wednesday last week for 
the appointment of a receiver to this company. It appears that 
a lease has been granted of the company's undertaking to the 
Mexican Consolidated Electric Co., which certain shareholders 
regard as a device for depriving them of certain dividends 
upon their shares. An action is pending as to the legality of 
the lease in question, and after hearing evidence and arguments, 
the parties in the present action agreed that pending the action 
yet to be heard, there should be no completion of the lease. 

ROBEY & CO.—Mr. William Embleton-Fox, of Northorpe 
Hall, Lincoln, has joined the board. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER 
CO.—The warrants for payment of interest due on April lst 
on the 44 per cent. first mortgage debenture stock of this com- 
anv have been posted. 

UNITED RIVER PLATE TELEPHONE CO.—In a circular 
issued bv the directors, it is stated that an issue of 20.000 
ordinary shares of £5 each is to be offered to present share- 
holders. The extra capital is required for the general develop- 
ment of the company s undertaking, especially in connection 
with placing the company's lines in the city of Buenos Ayres 
underground. Sir J. Gavey last year visited Argentina with 
a view to making an examination of the company's affairs, and 
his report is entirelv favourable to the proposed issue. 


Electrical Engineers Volunteers (London Division).—Mr. Е. M. 
Masters has been given a second lieutenancy. 


Serious Accident in Germany.—A large dynamo, which was 
being tested in-the presence of several engineers and a number 
of workmen in the Siemens-Schuckert Works at Charlottenburg. 
suddenly flew to pieces. The building in which the machine 
was being tested was completely wrecked. Three men were 
killed and fifteen seriously injured. 


Excessive Speed of an ‘‘Electrobus.’’—The driver of an electric 
omnibus was summoned at Marylebone last week for exceeding 
the speed limit in the High Road, Kilburn. It was stated that 
the omnibus was timed over a measured furlong, and covered 
this distance at a speed of over 16 miles an hour. The trattic 
manager to the Electrobus Company, however, stated that the 
company had eleven omnibuses running, and informed the 
magistrate that the 'buses were unable to travel at a speed 
exceeding 12 miles an hour unless running free-wheel, and he 
was prepared to call expert evidence to prove this if an аа. 
journnent could be granted. Mr. Paul Taylor did not think 
this worth while, and fined the driver 10s. and 2s. costs. 


Telegraph Traffic. -The Alexandra-Larnaca cable ік stil! 
dewn, as are also the cables between Paramaribo and Cayenne. 
and between Guadeloupe, Antigua, and Dominica. Neither 
have we vet been advised of the repair of the cable between 
Guantanamo (Cuba) and Mole St. Nicholas (Hayti). Interrup- 
tions have again occurred to the routes via Hanekin and Fao. 
which were speedily put right. The question of a svstem ot 
Imperial cables has again been taken up by the daily Press. 
and the Ottawa Board of Trade have issued a pamphlet on 
the subject. Not only will the scheme voiced provide duplicate 
routes to all the chief Colomal possessions, but also means о! 
communication at a cheap rate. 


Disclosure of a Secret Process.—In the King’s Bench Division 
of the High Court, on Thursday last, the case of the London 
Electron Works Co., Ltd., v. Wagner was heard by Mr. Justice 
Ridley and a special Jury. The company sought an injunction 
to restrain the defendant, who had been in their employ, fron, 
committing a breach of an agreement by which he had under. 
taken not to enter into a similar business in England and not t^ 
disclose апу knowledge he should obtain of their secret process. 
The process in question was an electrical method of recoverin: 
the tin from old tinned iron articles. The company, which had 
а capital of £40.000, dealt with about 15.000 tons of tinned met» 
each vear. out of which about 2 per cent. of pure tin was ob 
tained. In November, 1905, the defendant entered into the 
employ of the company, but in 1907 the company gave the de 
fendant one month’s notice to terminate the agreement, as thev 
were suspicious of his intentions. In April. 1907, a descriptio 
of the process appeared in a German electrotechnical Journal, an! 
the company contend that the information was supplied by th: 


defendant. The defendant denied any breach of the agréement. 
but gave the undertaking asked for. Each party paid their owa 
costs. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
9 Philpot Lane, London, E.C., inform us that the price ot 
electrolytic wire bars, net c.i.f. port of arrival, quoted on 
Tuesday night, was £61 10s. to £62 per ton (last week, £61 5s. 
to £61 15s. per ton). 

AUENCY.--Mr. P. Е. Brittain, of 110 Cannon Street, has 
been appointed sole selling agent in England, Wales, and lre- 
land for the Universal Electric Manufacturing Co., whose works 
are at Peckham, for the sale of their switchboards, fuse-carriers, 
cable sockets, iron-clad switches, tuse-boxes, feeder pillars, tuse- 
clips, resistances, choking coils, street-lighting brackets, street 
ee tuse-boards, heavy-duty switch tuses, regulating switches, 
LC. 

LIQUIDATIONS, BANKRUPTCIES, &c.—4A general meeting 
of the London & Continental Electric Carriage Co. will be held 
at South Sea House, Threadneedle Street, London, E.C., on 
April 23rd, at 12 noon, for the purpose of hearing the liquidator's 
account of the winding up. 
_ It has been decided to voluntarily wind up the Standard Wire 
Co.. of Sowerby Bridge, Yorkshire. Mr. W. H. Armitage, 
Halifax, has been appointed liquidator. 

Creditors of the York Electric Co., Ltd., are requested to 
send in particulars of their debts or claims, together with the 
names and addresses of their solicitors, to the liquidator, Mr. 
C. A. Rymer, Bank Chambers, Nessgate, York, by April 11th. 

А meeting will be held at the oftices of the liquidator оп 
April 29th at 2 p.m. to hear the liquidator's account of the 
winding up. 

The trustee in the bankruptcy of Mr. K. C. Moran, elec- 
trical engineer, 80a Teddesley Street, Walsall, has been released. 

The trustee in the bankruptcy of C. W. Stafford, Electrical 
Engineer, 59 Toll End Road, Ocker Hill, Tipton, Staffs, has 
been released. 

Notice is given in the London Gazette of a meeting of Messrs. 
Ferranti, Ltd., at the offices of Mr. J. M. Henderson, the 
liquidator, 2 Moorgate Street Buildings, London, on April 27th, 
at 12 noon. This, of course, refers to the old firm, before the 
reconstruction in 1901. 

A meeting of the Chatham, Rochester & District Electric 
Lighting Co., Ltd. wil be held at 22 High Street, 
Chatham, on May 1st at 4 p.m. to hear the liquidator’s account 
of the winding up. 

A meeting of the Britannia Electric Lamp Co. will be held 
at the offices of Messrs. James Worley & Son, 37 Lime Street, 
London, on April 29th at 2 p.m. to receive the liquidator’s 
account of the winding up. 

A meeting of the creditors of Messrs. Bruce Peebles & Co. 
was held in London on Thursday, when Mr. Tait stated that 
if there was a forced liquidation, he calculated that the un- 
secured creditors would only receive 6s. 6d. in the £, and that 
this would not be distributed for a considerable time. А com- 
mittee of creditors was appointed to consider a scheme put 
forward by the directors as follows : That the debentures should 
be extended for ten years, that the interest should remain, as 
at present, at 5 per cent., with a sinking fund of 2 per cent. 
per annum; that the trade creditors should accept "7s. 6d. in 
the pound in a debenture which would be redeemed by the 
proceeds of the sale of securities and the collection of contract 
balances, and this 7s. 6d., he considered, should be paid in a 
short time. The other 12s. 6d. would be given the creditors 
in the shape of a cumulative 6 per cent. preference share in 
the new undertaking. Altogether 120,000 cumulative preference 
shares would be issued, of which 30,000 would be offered at 
par to the shareholders for subscription, and that would provide 
£30.000 for working capital and for redeeming debentures. The 
deficiency has been estimated at £163,086. 


The Removal of Snow from Tramway Tracks.—An action has 
been brought by the Acton Urban District Council against the 
London United Tramways Co. to recover 2,0, the cost of 
removing snow from the margin of the main road, cast there by 
the action of the tramway company’s snow plough. They also 
claimed damages under the Tramways and Public Health Acts 
for a nuisance and obstruction. The tramway company stated 
in defence that they were only obliged eto keep the track in 
prover repair, and were not obliged to remove snow. At Brent- 
ford County Court, Judge Howland Roberts said that the tram- 
way company was not obliged to remove snow, but that an 
obstruction had been caused, and judgment was given for the 
plaintiffs for the amount of £25 damages and costs. 


Damages against the Gt. Northern, Piccadilly, & Brompton 
Railway Co.—At Clerkenwell last week an engineer's assistant 
named W. W. Johnson, and his wife. sued the Gt. Northern, 
Piccadilly & Brompton Railway Company for damages for 
alleged negligence on the part of the company's employees. As 
the train in which the plaintiffs were travelling ran into 
Gillespie Road Station, it was said to have been pulled up with 
a sudden and violent jerk, with the result that the plaintiffs, 
who were standing up. were thrown to the floor of the car. and 
Mrs Johnson was rendered unconscious. The jury awarded 
£20 damages. 


PARLIAMENTARY INTELLIGENCE 


DUBLIN AND CENTRAL IRELAND ELECTRIC POWER 
BILL.—Our report of the proceedings in connection with this 
Dill before a House of Commons Committee is given on p. 503. 

rineateEY URBAN DISTRICT COUNCIL BILL.—TLhis 
Bill. which provides for a small extension of the boundaries to 
which electric supply will be extended, was read a third time 
in the House ot Commons on Monday, having been passed by 
a Committee last week. 

KING'S COLLEGE, LONDON (TRANSFER), BILL.—This 
ll was sent forward for third reading by the Unopposed 
Committee ot the House of Lords last week. The object of the 
Bill is to transfer to the University of London the powers and 
duties of King’s College, London, in relation to instruction of a 
university standard in subjects comprised within the faculties of 
the University other than the faculiy of theology. 

LONDON AND WINDSOR MOTOR ROADS BILL.—It is 
announced that the London and Windsor Motor Roads, Tram- 
roads and Tramways Bill, will not be further proceeded with 
this session, 

METROPOLITAN ELECTRIC TRAMWAYS BILL.---A Com- 
mittee of the House of Lords, presided over by Lord Wenlock, 
considered this Bill on Wednesday last week. The object of the 
Bill is to revive the capital powers which the company obtained 
in 1901 in connection. with the Harrow Road and Paddington 
tramways, and also in connection with the extensions of the line 
to Edgware Road. The Willesden Urban District Council op- 
posed the Dill in an endeavour to secure halfpenny half-mile 
stages, which the company said was commercially impossible. 
There was also an objection by a jobmaster on the route, who 
asked that the whole of his property should be taken, and not 
a portion. The preamble of the Bill was declared passed, and 
both oppositions were unsuccessful. 

MOTHERWELL CORPORATION BILL.-This Bill, which 
was before а Committee of the House of Commons last week. 
was reported for a third reading on Friday. Particulars were 
given 1n our last issue. 

PROGRESS OF ELECTRICAL BILLS.—In the House of 
Commons last week, the London County Council Tramways and 
Improvements Bill was read a third time. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION 
BILL.—The House of Lords Committee presided over by Lord 
Wenlock, decided, on Wednesday last week, to allow this Bill 
to proceed, subject to one or two adjustments on the question 
of the area to be supplied by the Freforest Electrical Con- 
sumers Co. We gave full particulars of the Bill and the oppo- 
sition to it in our last issue. : 

TRAMWAYS ORDER CONFIRMATION (No. 1) BILL.— This 
Bill. which was read a third time in the House of Lords last 
week, relates to a Provisional Order granted by the Board of 
Trade under the Tramways Acts to the Manchester Corporation 
for three short lengths of tramway in the Moss Side district. 
There are two nieces of double-track, respectively 8:89 chains and 
0°67 chains, and a connecting link of single track 0°55 chains long. 

WISHAW ELECTRICITY BILL.—This Bill was renorted for 
third reading by the Unonposed Committee of the House of 
Commons on Thursday. It provides for the expenditure of 
money in supolving electrica] fittings, &c., and makes provision 
with regard to stand-by supnlv and discounts. 

WOLVERHAMPTON CORPORATION BILL.—The Police 
and Sanitary Committee of the House of Commons, presided 
over bv Mr. Corrie Grant, had this Bill under consideration last 
week. when it was ordered to be reported for third reading. 
Mr. Ram, K.C., and Mr. Jeeves appeared for the Bill, to which 
there was no opposition. Amongst the proposals in the Bill was 
one ralating to tramwavs, extending the time granted by the Act 
of 1904 for the reconstruction and improvement of Rookery 
Bridge and for the construction of tramways in connection there- 
with for three years. The nroposed new tramways will join up 
with the busiest part of Wolverhampton, negotiations for the 
acquisition of the necessary proverty having just been concluded. 
At the other end of the line there is a ranid development going 
on which has justified the Cornoration in reviving the powers 
in question. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. C. C. Butler, the first assistant in the Willesden Elec- 
tricity Department, has been promoted from the second to first- 
class division at a salary of £160, rising by annual increments 
of £10 to a maximum of £200, and the salary of Mr. L. T. 
Bickell, Mains Superintendent, has been increased from £104 
to £111 10s., rising by annual increments of £7 10s. per annum 
to a maximum of £134, . 

The Stoke Newington Borough Council has increased the 
salarv of the Electrical Superintendent, Mr. S. Hann, from 
£150 to £175 per year, and the salaries of Messrs. L. Andrew 
and Н. Large, assistants, have been advanced respectively from 
£91 to £104 a year, and from £65 to £78 a year. 

The Stepney Borough Council has raised the maximum salary 
of Mr. E. E. Dorking, senior analyst and prime cost clerk to 
the electricity supply department, from £135 to £140 per annum, 

According to the PReriew of the Hirer Plate, Mr. J. T. 
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Cornish, Chief Engineer to the six associated tramway com- 
panies of the Grand National group, has been appointed Chiet 
mngineer to the City of Santos Improvements Co., Ltd. (elec- 
trical traction, lighting, and ga& and water service). Mr. Cor- 
nish will pay a visit to England before taking up his new 
appointment. 

Mr. W. P. Beatty, Chief Electrical Engineer of the Pacific 
Railway, has left for England in connection with the tenders 
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for the new power house to be erected at Bahia Blanca. The 
total cost of the work amounts to about £250,000. 

Mr. Morton Beales is severing his connection with Messrs. 
Bruce Peebles & Co., Ltd., and is entering into partnership 
with Mr. M. M. Gillespie. ‘The new firm will be styled Gillespie 
& Beales, and will have оћсеѕ at Amberley House, Norfolk 
Street, Strand, and will carry on business as buying and selling 
engineers, exporters, and contractors. 


COMPANIES’ MEETINGS AND REPORTS 


ANGLO-ARGENTINE TRAMWAYS.—-The report for the year 
ended December 31st, 1907, shows а net revenue, including 
£10,081 brought forward and including profits of the six months’ 
working of the Buenos Aires and Belgrano tramway system, and 
allowing £65,000 for depreciation renewal fund, of £335,573. 
After transferring £4,200 to a sinking fund for the redemption 
of the preference shares and £4,000 to the investment deprecia- 
tion account, a dividend of 8 per cent. 1s reconunended on the 
ordinary shares, carrying forward £16,754. 


BASTIAN METER.- During the six months ending Deceniber 
lst, 1907, there was a net profit of £552 earned. ‘This sum, 
added to the balance of profit remaining from the half-year 
ending June 30th, 1907, of £554, makes a total of £1,086. The 
directors propose the payment of 25 years’ 6 per cent. cumulative 
preterence dividend to December olst, 1907. and a dividend of 
25 per cent. on the ordinary shares, carrying forward £556. At 
the meeting recently the report was adopted. 


BRITISH ELECTRIC TRANSFORMER CO.-—The report for 
the year 1907 shows that the net trading profit has improved 
to the extent of about 41.800, as compared with the vear 1906. 
For the purposes of making this comparison, allowance has been 
made for the sales of patents included in the 1906 account, and 
also for the fact that this year's account provides considerable 
sums for writing down stock, &c., not dealt with in the previous 
vear. A block of £15,010 preference shares has been obtained 
in settlement of the debt, amounting to £10,011, the whole of 
which was written off last year. These preference shares the 
directors believe may ultimately prove of value. After writing 
down certain items of stock, &c., referred to above, and paying 
all manufacturing costs, and the expenses of administration, 
there remains а net trading profit of £6.248, Jess loss brought 
forward from last wear, £5,998. making available a balance 
of £2,249. The Board recommend that this be allocated as 
follows :—To depreciation reserve, £1,300; to payment of 6 
per cent. preference dividend for the six months ended December 
5316, 1906, carrying forward £34. Mr. E. Phillins, who acted 
for several years as chairman of the company, resigned his seat 
on the Board on November 20th, 1€07, and Mr. J. F. Albright 
was appointed chairman of the company. After full considera- 
tion of the various matters referred to them, а report was 
recently issued by the commitéee of shareholders approving the 
policy adopted by the majority of the Board. The directors 
are in full agreement with the further conclusions arrived at in 
the committee’s report. The meeting “will be held on the 7th 
inst, 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER.—The 
report for 1907 states that the lamp connections have increased 
from 71,222 to 77.802. The revenue from sale of current im- 
creased from £15.997 to £15.257. During the year considerable 
extensions have been made to the generating plant to meet the 
increased demand, and an additional sub-station is being erected 
at Elmstead. The result of the vear's trading. including £515 
brought forward. shows a profit of £12,586. and after payment 
of debenture interest and trustee's fees, amounting to 55,202. and 
£250 for depreciation of stock, there is a balance of £8,933. An 
interim. dividend at the rate of 4 per cent. per annum was paid 
for the half-year in October, and the directors now recommend 
the payment of a further dividend at the rate of 7 per cent. per 
annum, making a total dividend of 54 per cent. for the уеаг, 
and that £4,500 be placed to reserve account, leaving a balance 
of £308 to be carried forward. The meeting is on April 6th. 


BROWETT, LINDLEY.—-The report for the vear ended 
December 31st, 1907, shows an increased profit of £9.859. De- 
ducting bank. debenture. and loan interest (£2.190). deprecia- 
tion upon buildings. machinery, and investments (£3.859), and 
allocating £2.505 for upkeep of patterns, there remains a net 
profit of £1.518, compared with a loss for 1906. At the meeting 
last’ week the report and accounts were adopted. 


CAMMELL LAIRD. The report for 1907 states that for the 
first time in its history the earnings of the company do not 
permit of a final dividend for the vear. The net profits for the 
vear, after charging depreciation and bank and loan interest, 
but without interest on debenture and = debenture stock, is 
5159.558, to which is to be added £45.952 brought forward 
from last year. The interest on debentures and debenture stock, 
the instalment of 2} per cent. on account of dividends on paid 


up capital which was paid in October, and the ascertained loss 
on the ore and coke contracts, exceed the balance available 
by £14,987. 

CROMER GAS.—At the ordinary general meeting of the 
Cromer Gas Company last week, Mr. J. Lovelace, the chairman, 
had some remarks to make with regard to the competition о! 
the Corporation electric light undertaking, which, he said, was 
likely to be even more serious in the future than it had been 
in the past. To the company as ratepayers the fact that the 
electric lighting undertaking was not paying its way was a 
serious matter. This competition was extremely unfair, but he 
had no doubt as to the result if the company was only able 
to compete on fair terms. 


EDWARDS AIR PUMP SYNDICATE.-—-The report for 1977 
recommends a final dividend of 15 per cent. per annum, making 
20 per cent. for the year. A further sum of £2,500 is to be 
placed to reserve fund for redemption ot patents, bringing this 
fund up to £15,000, which equals the amount originally paid 
for patents. The reserve for dividend equalisation stands at 
51.000, and the inventinents reserve account at 5565. Ot the 
1.503 pumos sold Фили the year, 757 were for land installa- 
tions, including electric lighting works, and the report fuither 
adds that the Edwards pump has now been fitted in more than 
400 of the principal electric lighting and traction stations. The 
gross revenue for the year was £11,555, and the working ex- 
penses £4,262. leaving а gross profit of £7,293, to which is 
added £65 brought forward. After meeting dividends and the 
Pardi amounts mentioned above, the sum of £578 is carried 
orward. 


THE ELECTRIC LIGHTING AND TRACTION COMPANY 
OF AUSTRALIA. Тһе report for the year ended August 51st, 
1907, shows that there has been capital expenditure in 
Australia on buildings, plant and mains incurred as tol- 
lows :—On the Melbourne undertaking of £11,657, and on the 
Geelong undertaking of £2,526. The profit and loss account 
shows that the gross profit derived during the year from the 
two undertakings was £16,554. Adding the dividend received 
on the company's holding of Ordinary Shares in the Adelaide 
Eleetric. Supply Company, together with interest, discounts, 
transfer fees, &c., the total gross profit for the year amounted 
to £19. (41. which compares with £16.202 for the previous year. 
Management and general expenses at the London head oth e 
absorbed £1,971, and interest on debenture stock and sundiy 
loans amounted to £13,561. After payment of these charges, 
there remains a balance to the credit of profit and loss account 
of £4.408, to which must be added the amount of £1,185 
brought forward from the previous year, making a total credit 
balance of £5,593. Of this sum the directors have transferred 
54.000 to reserve account, leaving £1,593 15s. 3d. to be carried 
forward. On August 5154, 1907, there мее connected to the 
mains in Melbourne the equivalent of 125,974 eight с.р. 
lamp, whilst the total number of units sold were 1.820.879. Simi- 
lar figures relating to Geelong were 44,582 and 544,501 геѕрес- 
tively. The Adelaide Electric Supply Company, in which the 
company holds £127,500 ordinary shares, has continued to make 
satisfactory progress during the уеаг; and a dividend of 2; 
per cent. per annum оп the ordinary shares was 
declared in December last, credit for which has been 
taken in this company's profit and loss account. A con- 
tract has been entered into by the Adelaide Company for the 
temporary supply of power to the Adelaide Municipal Tramways 
Trust, which is expected to prove an important source of addı- 
tional revenue. The provision of the additional capital required 
to cope with the continued expansion of the Melbourne and 
Geelong undertakings 1s receiving the careful consideration of 
the directors, and they hope to be in a position to place before 
the shareholders at an early date a comprehensive scheme for 
effectually dealing with this question. The meeting wil] he 
held on the 6th inst. 


FOLKESTONE ELECTRICITY SUPPLY.—The report for 
the vear ended December 31st, 1907, states that whereas at 
December 31st. 1906. the equivalent of 86.871 8-c.p. lamps was 
being supplied. on December 31st, 1907, the equivalent of 96.500 
8-с.р. lamps was being supplied. The accounts show that. 
including the receipts from hired installations, the profit on the 
revenue accounts for the three undertakings at Folkestone. 
Hythe, and Sandgate amounted to £12,872. This amount, with 
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the sum of £306 brougitt forward from last vear's accounts, and 
after allowing for interest on debenture stock, dividend on pre- 
ference shares, and bank charges, &c., and also for the interim 
dividend at the rate of 4 per cent., per annum, paid on the 
ordinary shares, shows a balance of £5,513. Out of this the 
directors have carried the sum of £35,080 to the depreciation fund 
allocated to the various districts as follows, viz. :—Folkestone, 
27.93): Hythe, £400; and Sandgate, £100; and also the sum 
of £350 to the reserve fund, making this fund now £2.550; 
and they recommend the payment of a dividend at the rate of 
4 рег cent. (less income tax) for the half-year (making 55 per 
cent. for the year), leaving a balance of £533 to carry forward. 
The directors much regret the loss the company has sustained 
through the death of the late Mr. Alderman Baker, who was 
one of the pioneers of electric lighting in Folkestone. and had 
been associated with the company since its incorporation, and 
Me. Councillor Wampach has been appointed by the directors 
to fill the vacant seat on the board. At the meeting last week, 
the report and accounts were adopted. 


GATESHEAD & DISTRICT TRAMWAYS.—The report for 
the vear 1907 shows a total revenue of £54.309, compared with 
552.622 for the year 1906. Deducting working expenditure, 1n- 
cluding repairs and maintenance and interest of mortgages, and 
adding the balance brought forward, there remains a balance 
of £25,756. ‘The directors recommend a transfer of £35,500 to 


depreciation and renewal account, bringing this to 215.592, to 


add £1,701 to the sinking fund for redemption and mortgages, 
£609 to depreciation and investments, and dividends of 6 per 
cent, and 5 per cent. on the preference shares, and 7 per cent. 
on the ordinary shares. The amount carried forward is 51.758. 
The capital expenditure during the year amounted to £532, 
making the total capital outlay of the company 2511.977. 
Having regard to the bad weather experienced continually 
throughout the year, and the serious depression of the ship- 
building industry on the north-east coast, the directors consider 
the result of the year's working very satisfactory. At the 
meeting on Tuesday the report and accounts were adopted. 


GREENOCK AND PORT GLASGOW TRAMWAYS.— The 
report for 1907 states that the capital expenditure during the 
year amounted to £517, making a total expenditure on capital 
account of £193,641. The total revenue for the year amounted 
to £54,358, and the expenditure, including interest, rents, &c., 
repairs, maintenance, renewals, and depreciation to £25,592. 
To the balance of £8,766 has to be added £136 brought for- 
ward from last account, making a total available for distribu- 
tion of £8,902. It is recommended that the sum of £1,780 be 
carried to reserve (sinking) fund, and that a dividend of 3 per 
cent. per annum on the ordinary shares be paid, carrying for- 
wad £172. With the addition above mentioned, the reserve 
(sinking) fund stands at 211.590. There is a decrease in the 
recelpts of. £640. compared with the previous year. due to the 
decline in the shipbuilding trade, but as the expenditure has 
been reduced Ьу £817, there is an increased profit for the year 
of £177. At the meeting on Tuesday the report and accounts 
were adopted. 


GUILDFORD ELECTRIC SUPPLY.- The report for 1907 
shows gross receipts of £6,466 compared with £5,975 for 1906. 
After crediting depreciation fund account with £1.000, there 
is a net balance of 55.082, compared with £2,668 for the 
previous year, when only £502 were credited to depreciation 
account. After providing for interest on debentures, dividends 
on preference shares, and transferring. £350 to reserve, there 
is a net balance available for distribution of £914. A dividend 
of 5 per cent. on the ordinary shares is recommended, and a 
balance of £220 is carried forward. The number of consumers 
is now 588, compared with 525 last vear, and the total ex- 
penditure to date amounts to 253,271. The capital issued 
amounts to £49.586, and in order to balance the difference, the 
directors propose issuing further ordinary and preference shares 
and the balance of the debenturer. 


LIVERPOOL DISTRICT LIGHTING.—-At the annual meet- 
ing last week, the report and accounts given in our last issue 
were adopted. The company's business, the chairman stated. 
was increasing so rapidly that a further £5,000 new capital 
was necessary. Reference was also made to the satisfactory 
position of the undertaking in view of the effect upon the 
revenue of the increasing use of metalhe filament lamps. 


LONDON ROAD-CAR.—At the half-yearly meeting last 
week. Mr. J. Н. Moore, M.P., who presided, dealt at some 
length with the increasing competition with which the omnibus 
proprietors now have to contend. Prior to the opening of the 
Central London Railway, he said the passenger tratlic within a 
certain radius on the north side of the Thames was almost in 
the hands of the London General Omnibus Co., London Road 
Car Co., the North Metropolitan Tramways Co., the Metro- 
politan Railway. and the Metropolitan District Railway. Since 
thea. however. the London County Council had converted the 
tran ways to electric. traction, and by fixing ridiculously low 
fares, had attracted many of the omnibus companies’ passengers. 
Further, in the interval between the opening of the Central 
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London Railway in 1900 and 1907, the Baker Street & Waterloo, 
the Great Northern & City, the Great Northern, Piccadilly, & 
Brompton, and the Charing Cross & Hampstead tube railways 
had been opened, whilst there had also been increased competi- 
tion amongst the omnibus companies themselves. In spite of 
the fact that. the wet weather of last summer had mutigated 
greatly against omnibuses, and thus given a favourable inclina- 
tion to the tube railway receipts, the fact remained that, taking 
for instance the tube railways under the control of the London 
Underground Company, whereas £621.00) was necessary to pay 
4 per cent. on the capital of £15.513,000, the actual amount 
earned was only £174,000 per annum. 


LONDON UNITED TRAMWAYS.— The терті for the усаг 
ending December ólst, 1907 shows gross receipts amounting to 
359.910, and working and general expenses, maintenance, and 
repairs £214,072, leaving, with the balance brought forward 
from last account, а net revenue of £151,747. Atter payment 
of interest on debenture stock and loans and the dividend on 
the 5 per cent. preference shares for the year, and providing 
for income fax, there is a balance of £10,260. An interim 
dividend at the rate of 2 per cent. per annum, less income tax, 
amounting to £8.9/0, was pud in August, leaving £1,287, 
which the directors. propese to carry torward to the next 
account. “Phe gross receipts show an increase of £17.674, and 
the tecal number of passengers carried. was 58,725,980, an in- 
crease of 2.570.699. The directors regret that the profits have 
net pernotted of any appropriation to the renewal fund, which 
it is their desire to angment year by усаг. The section of the 
company’s system in Surrey, from Raynes Park to Wimbledon 
and Tooting, about 64 miles of tramway, was completed and 
opened tor public traffic in June last. "The tramway mileage 
new in operation consists ef 55] miles. The company's powers 
in respect of certain uncompleted lines expire in August next, 
and application is at present. before Parliament. for a further 
extension of time and also for powers to lay a line acress Kew 
Bridge. forming a connection between the company’s main lines 
and Richmond. The Lendon County Council connection. with 
the Wimbledon lines at Tooting has not vet been effected, and 
the question of through running over the respective systems 
still remains the subject of negotiation. It is with regret that 
the directors have to record the fact that, owing to the excep- 
tionally cold and wet summer season, receipts for the second 
half of the year's working have proved to be disappointing. 

At the meeting on Friday, when Mr. С. J. Cater Scott, the 
chairman of the company presided, the report and accounts were 
adopted. Dealing with the question of physical connections 
between the London County Council system and their own, the 
chairman said that at present there were only a few yards 
between the two systems in the south of London, and he hoped 
that it would not be long before the London County Council 
saw their way to bring about the much-desired physical con- 
nection, Speaking of the company's Bill now before Parlia- 
ment, he mentioned that having passed the Standing Orders 
stage in both Houses with this Bill. the company had upset the 
veto of both the Surrey and. Middlesex County Councils, which 
authorities had endeavoured to prevent the Bill going forward 
on the question of consent. He pointed out that the leval 
authorities in question saw fit to ask from the company the sum 
of £4,000 for crossing Kew Bridge, and he thought this was 
using the veto for a most improper purpose. The present 
amount for wavleaves which the company paid to local authori- 
ties already amounted to £3,600 a year, in addition to which 
they had had to pay for street improvements and widenings the 
sum of £945.991. He asked the shareholders to take these 
figures, together with the attitude of the local authorities, into 
consideration, when they would realise that it was becoming 
almost impossible for a company to give facilities for London: 
trathc. Dealing with the accounts, he pointed out that the gross 
receipts had increared by 5 per cent., and the number of pas- 
sengers carried by 6 per cent., in spite of the fact that during 
the vear there had been twenty-four wet week-ends compared 
with only nine during 1906. As an instance of how the weather 
affected tramway undertakings, he gave the figures for the 
week ending July 19th, which was a fine week. when the receipts 
amounted to £8.475, whereas during the week ending July 5th, 
which was a wet week, the receipts were less by £1.242. In 
conclusion, the chairman mentioned that Mr. J. R. Chapman, 
the Chief Electrical Engineer. to the Underground. Electric 
Railways Co., of London, Ltd., bad been elected a member of 
the Board. The total route mileage now in operation is 55j 
miles. 


MADRAS ELECTRIC TRAMWAYS (1904).—The report re- 
commends a dividend of 4j per cent. per annum on the prefer- 
ence shares for the half-vear ended December 31st, 1907. The 
sum of £1,500 is placed to depreciation and renewals fund, and 
£221 are carried. forward. 


MERSEY RAILWAY. -The report for the half-year ended 
December 31st. 1907. states that the train mileage run during 
the half-year was 416.189 miles as compared with 416.555 during 
the corresponding six months of 1906. The number of pas- 
sengers conveyed during the half-vear ended December 315%, 
1907, has been 5,604,295, as against 5,271,524 for the correspond- 
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ing period of 1906, exclusive of season ticket holders. The total 
receipts from all sources for the half-year have been £51,027, as 
compared with £47,559 for the corresponding period of 1906. 
The working expenses, exclusive of the charges for pe 
ventilation, and lifts, have been £33.205, equal to 6507 per 
cent., as against £41,963, equal to 67°49 for the corresponding 
six months. These charges for pumping, ventilation, and 
hydraulic lifts for the past half-year amounted to £4,103, equal 
to 8'04 per cent., as compared with 55,921 05. 2d., or at the 
rate of 8:28 per cent. for the corresponding period of 1906. 

At the half-yearly meeting on Friday the report and 
accounts given in our last issue were adopted. Mr. 
J. Falconer, who presided, stated that the number of pas- 
sengers carried had now reached the highest point since electric 
traction was introduced. The number carried during the past 
half-vear was almost exactly 100 per cent. over that carried 
during the last half-year of steam working. He regretted that 
the receipts had not gone up in the same proportion. but this 
he thought was due to a large extent to the fact that many 
people who travelled first-class оп steam railways now travel 
third-class on electric railways. 


METROPOLITAN ELECTRIC TRAMWAYS.— The directors’ 
report for the year ended December 31st, 1907, states that the 
total revenue for the year amounted to £297,225, including 
£27.476, the balance of the dividends received in the year 1906 
from the North Metropolitan Tramways Company and reserved 
from the previous account. The directors have decided {о 
spread this balance over the period ending June, 1910, during 
which the company would have continued to receive dividends 
from the North Metropolitan Tramways Company but for the 
surrender by that company of its lease of the London County 
Council's northern. tramways. In pursuance of this policy 
£7,850 8s. has been brought into the present account, and the 
balance, £19,626, has been reserved. The traffic receipts, 
which amounted to £244.200, show the satisfactory increase 
of £64,599 over the previous year. After deducting all ex- 
penses chargeable to revenue, including £10.500 for reconstruc- 
tion and renewals, and writing down preliminary expenses and 
other items by £6,220, there remains a surplus of £49.574, 
making, with the £3,791, the balance brought forward from 
the last account, a total of £53,565, which the directors 
recommend should be appropriated as, follows :--Reserve fund, 
£5,000; dividend on preference shares, £25,000; dividend on 
ordinary shares at 44 per cent. per annum, £17,610; carried 
forward, £5,755. 

The company have discharged the balance of their lability 
in respect of the 3} per cent. debentures of the North Metro- 
politan Tramways Company, by the payment of £51,700. The 
directors have, since the close of the year, issued a further 
£173.800 44 per cent. debenture stock. There are now 40 miles 
6 furlongs of line in operation, of which 29 miles 5 furlongs 
were opened prior to 1907. The company are promoting a Bill 
in the present Session of Parliament to authorise, inter alia, 
the construction of a tramway in the Harrow Road, from the 
terminus of the existing line to the Edgware Road. The 
London County Council have given the company notice under 
Section 43 of the Tramways Act, 1870, of their intention to 
purchase so much of the existing Harrow Road tramway as is 
situate within the County of London. Negotiations are pro- 
ceeding with the Council as to these matters. The company 
have increased their holding in the North Metropolitan Electric 
Power Supply Company to 40,000 shares of £10 each, of which 
30.000 are fully paid and the balance £5 paid. The dividend 
to be received in respect of this investment for the past year 
amounts to £12,285, being at the rate of 4 per cent. per 
annum on the amount paid up on these shares. The company 
have joined the British Electrical Federation, formed by various 
electrical traction and lighting compames for the purpose of 
co-operation and joint action in matters of common interest. 
The following statistics are given in the report, the figures in 
parentheses relate to the year 1906 :—Number of passengers 
carried, 48.242.404 (36,318,774); number of car miles run, 
5,037.204 (3,975,463); average receipts per car mile, 11°63d. 
(1084d.): average receipts per passenger, Г214. (1`184.); 
number of cars 4n stock, 187 (190). 

Mr. E. Garcke presided at the annual meeting on Thursday, 
when the report and accounts were adopted. Having given 
some particulars of the companies in which they were interested, 
namely, the North Metropolitan Electric Power Supply Co., and 
the North Metropolitan Electric Power Distribution Co., the 
chaiiman went on to state that the Tramways Company was 
now working over 40 miles of tramways and light railways, the 
net receipts fron which had increased from £134,000 in 1904 to 
£277,000 in 1907. The provision for renewals was larger than 
in the previous year, and the amount written off preliminary 
expenses had been doubled. To complete the whole scheme 
there were a further 22 miles of lines to be equipped, but it 
was the desire of the Board that the Middlesex County Council 
should not display any undue haste with regard to extensions. 
The feeling was that the additional capital required would be 
best raised by small issues of second debentures, upon which 
a smaller rate of interest would have to be paid than in respect 
of shares. 


MILFORD ELECTRIC LIGHT.—At the annual meeting last 
week, the report and accounts were adopted. "The total revenue 
for the year was £684, compared with £539 for the previous 
year, whilst the number of lamps connected were 3,527, an 
increase of 495. The total units sold were 43,250. After 'рау- 
ment of debenture interest and all other charges, there remains 
a balance of £348, out of which a 4 per cent. dividend is paid 
upon the ordinary shares and small amounts placed to depre- 
clation account and preliminary expenses. 

RANDFONTEIN  ESTATES.- At the annual meeting in 
Johaanesburg, on February 7th, Mr. J. W. 5. Langermann. 
who presided, stated that capital expenditure to ‘the extent of 
£151.500 was to be incurred in connection with an additional 
cyanide plent, together with an electric power station in con- 
nection with it. 

ROTHESAY TRAMWAYS.—The report for 1907 shows a 
total expenditure of £141,421. The total revenue for the vear 
was £11,051, and after deducting all expenses chargeable to 
revenue, including £2,864 tor debenture and other interest, and 
atter setting aside £1,000 to renewals, sinking fund, and general 
depreciation and reserve, there remains a balance of £1,086, in 
n to £325 RA forward from last account. A dividend 
o per cent. on the ordinary shares is recommende ‘arrying 
forward £133. | ; | ОЕ 

WILLANS & ROBINSON.-- The report for the half-year 
ended December 5156, 1907, states that as regards Rugby. after 
writing off £6.711 as depreciation, there is a profit of £22,946. 
As regards Queen's Ferry, there is a net loss (after con- 
tributing to debenture interest and to the directors’ salaries) 
of £35,128. The net profit for the half-year is, therefore. 
£19,817, and the total amount available for distribution or other- 
wise, including £2,708 brought forward, is £22,526. Тһе 
directors propose to pay a dividend at the rate of 6 per cent. 
per annum on the preference shares, to pay £874 interest upon 
funding certificates, to apply a like sum of £874, as arranged. 
to the redemption of funding certificates, and to pay a divi- 
dend at the rate of 10 per cent. per annum on the ordinary 
shares. A balance of £7,445 remains to be carried forward. 
At Queen's Ferry there has been an increased output, with better 
profits, from the steel works, and the result of the half-vear's 
working would have been far from unsatisfactory (having in 
view the unfavourable conditions of working) were it not for 
certain failures in the motor-car trade, which have necessitated 
the reservation of a proportion of the Queen's Ferry earnings 
to meet bad debts either incurred or foreseen to be probable. 
The results obtained at Queen's Ferry, when considered with 
reference to the necessarily small scale of operations, and still 
more with reference to the limited and imperféct appliances 
at the disposal. of the management, prove in the directors" 
opinion that the special products for which Queen's Ferry has 
now a high reputation (especially Vanadium steel) might form 
the basis of a sound and remunerative business in the hands 
of an organisation commanding adequate capital for the neces- 
sary extensions of plant. The Board greatly regrets that Sir 
Gilbert Clayton East, whose important services to the company 
are fullv known to the shareholders, has definitely decided to 
retire. To fill this vacancy the Board recommends unanimouslv 
(except as regards Sir Gilbert, who expresses no opinion) the 
election of Mr. George F. L. Clayton East, at present the general 
manager at Queen's Ferry, where he has acquired experience 
which will be of value to the Board. It is not proposed to 
give Mr. Clayton East any additional remuneration as a director 
so long as he fills the oftice of general manager at Queen's Ferry 
and receives for his duties there his present salary of £800 
per annum. But ағ the Board looks forward to finally disvosing 
of Queen's Ferry, when the office of general manager will come 
to an end, it is proposed to arrange that so soon as Mr. Clavtor 
East shall give up that office he shall be remunerated by a 
salary, as director, of £550 per annum. Owing to rearrange- 
ment of the work among the directors it is not considered 
necessary that there should in future be more than two giving 
their whole time to the executive work of the company. Under 
these circumstances Mr. Lazenby offers to retire at once if the 
company will pay him £600, being one-half the amount of the 
salary to become due to him under his agreement for the coming 
vear. This proposal meets with the approval of the Board. who 
recommend its acceptance by the shareholders. The saving 
which would accrue from this reduction would be £600 for the 
coming twelve months and £1.200 per annum thereafter. 


SOUTH LONDON ELECTRIC SUPPLY.—The report. for 
the year ended December 515{, 1907, shows total receipts 
amounting to £33,992, and expenditure to £18,192, leaving. 
together with the amount brought forward, the sum of £19.605 
available for distribution. After allowing for depreciation and 
interest оп debentures and loan from bankers, there remains а 
sum of £15.479 to be carried to the general balance sheet. Out 
of this the Board recommend the payment of a dividend at the 
rate of 4 per cent. per annum on the original capital as it 
existed on December 51st last, carrying forward a balance of 
£2.479. At the end of 1907 there were connected to the com- 
рапу'ѕ mains the equivalent of 162,230 8-candle-power lamps. 
showing the satisfactorv increase for the vear of 17.608 8-candle- 
power-lamps. Applications were then also in hand for an ad- 
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ditional 5.000 lamps. Although there has been, as of course 
was inevitable, a large decrease in the gross receipts from 
supply of current through the expiration of the temporary con- 
tract with the London County Council for supply to their 
tramways, the revenue from supply to the Corporation's other 
consumers has increased by 24.000 as compared with 1906, and 
the output by 551.641 units, being an increase of 27 per cent. 
The units sold for industrial purposes increased by over 46 per 
cent. In view of the high rates prevailing in the money market 
until quite recently, the Board have considered it desirable to 
defer the issue of debentures referred to twelve months аро 
until the present year, and arrangements have been made with 
the company’s bankers for a renewal of the temporary advance 
in the meantime. The directors have been successful in coming 
to a sutistactory settlement with the borough of Lambeth over 
the long-pending dust destructor litigation, and consequently the 
appeal to the House of Lords against the decision of the Court 
of Appeal was withdrawn. The special resolutions for reducing 
the share capital of the company from £325.C09 to £260,000, 
which were unanimously confirmed by the shareholders on 
January 7th last, came before the Court on March 14th, when 
they were duly confirmed оу Mr. Justice Neville, and the re- 
adjustments of the various capital accounts rendered necessary 
bv such reduction will be at once carried into effect. The 
meeting will be held on the 7th inst. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 
—-The report for the year ended December lst, 1907, states 
that, as intimated in the revort submitted at the annual general 
meeting, held on July 27th, 1907, the late directors resigned 
their seats on the board, and the present directors were duly 
elected in their stead, and have since that date administered 
the affairs of the company. The working arrangement with 
ihe Treforest Electrical Consumers Co., Ltd., which was sub- 
mitted to and approved by the shareholders at the last general 
meeting, has been put in operation, and the working of the 
Treforest Generating Station and the area supplied from that 
station was taken over by the Treforest Со. on September 1st, 
1907. That company has already placed orders for about 
526.000 for new and modern plant, which will materially re- 
duce the cost of production. Negotiations are proceeding, and 
it is hoped will shortly be completed, for the formation of a 
sinular consumers’ company in the Cwmbran area, to take over 
and work the Cwmbran Generating Station. Agreements have 
been entered into with the Neath Rural District Council and 
the Bridgend Urban District. Council for the sale of the Neath 
and Bridgend Generating Stations respectively ‘The directors 
are pleased to report that creditors in respect of the heavy 
liabilities appearing in the last balance-sheet have met the com- 
pany in the most friendly manner by agreeing to accept pre- 
ference shares in settlement of their claims, and liabilities for 
upwards of £78,000 have been settled in this way. A Bill is 
being promoted in the present Session of Parliament by this 
company jointly with the Treforest Electrical Consumers Co., 
Ltd., tor the purpose, inter alia, of obtaining Parliamentary 
sanction to the matters referred to above. We report the pro- 
ceedings cn this Bill before the House of Lords in our '' Par- 
liamentary Intelligence.” 

TRACTION & POWER SECURITIES.- The report for the 
year 1907 shows a net revenue of £19,584, to which is to be 
added £3.242. brought forward from the previous account. "The 
sum of £5,000 has been applied towards the depreciation of 
securities, and £15,000 has been transferred to the investments 
and reserve fund. The balance of £4.826 has been carried 
forward. Two of the company's securities-—namely, the Mersey 
Railway 4 per cent. new first perpetual debenture stock and the 
Clyde Valley Electrical Power Co. ordinary £10 shares, for 
which there is no market quotation--have remained on the books 
at cost, and the directors stated that no revaluation of them will 
be made until their outcome is ascertained. Meanwhile, in- 
vestments reserve fund stands at £65,000. During the past year 
the company's holding in the Mersey Railway debenture stock 
has increased by £19,297 in fulfilment of a contract previously 
entered into. "The report points out that the earnings of the 
ralway company in question continue to show a steady increase. 
Further calls have been paid up in respect of the companv's 
holdings in the Clyde Valley Electric Power Co., the liability 
for unpaid calls being now reduced to £15,048. It has also 
been agreed to grant loans up to 5100.000 to the (уде Valley 
Electrical Power Со. for the purpose of extensions. Of this 
sum 529.684 was advanced last vear. 

WINDERMERE AND DISTRICT ELECTRICITY SUPPLY. 
—-The report for the vear ended December 31st, 1907. states 
that the gross revenue has shown a satisfactory increase, and 
the profit from installation. work is somewhat larger than that 
of the previous vear. The balance of the revenue account shows 
an improvement, which would have been much greater but for 
the increased expenditure on coal, mainly caused by the higher 
price. A first payment. of 2 per cent. on account of arrears of 
interest has been received on the Keswick Electric Co.'s de- 
bentures, and the revenue account has benefited to the extent of 
£58 from this source, and the arrears of interest. due from the 
Keswick Company have been reduced to the extent of £151. 
The sum of £245 has been spent on capital account, and. as 
foreshadowed in the last report, the increase in the company's 


business has necessitated the provision of additional machinery. 
The directors have therefore entered into a contract with the 
Prush Electrical. Engineering Co., Ltd., for the supply and 
erection of a compound engine and alternator of the latest type, 
which should be at work before the end of June. The directors 
anticipate that this will effect economy in working expenses, and 
also believe that the provision of this additional machinery will 
largely diminish the risk of any interruption to the service. To 
obviate the necessity of supplying the Keswick Company with 
further capital, the directors have arranged that one of the 
machines now in use at Windermere will be moved to the 
Keswick works and lent to that company for a fixed annual 
payment. The balance of revenue account for the year is 
£2.061, to which is added £58 for interest on Keswick deben- 
tures, and £17 balance brought forward from last year, making 
a total of £2,116. Out of this has been paid debenture interest 
and bankers’ charges, £774; interim dividend of 1 per cent. on 
preference shares, £250, leaving a balance of £1,092, out of 
which £500 has been transferred to depreciation reserve account, 
leaving for disposal a balance of £592. The directors recoin- 
mend that a further dividend of 2 per cent. (making 3 per cent. 
for the year) be paid on the preference shares, which will absorb 
£500 and leave £92 to be carried forward to next account. 


NEW COMPANIES 


ELECTROLYTIC CO. (SPAIN AND PORTUGAL).—This 
company was registered on March 19th, with a capital of 
5255.000 in 250.000 ordinary shares of £1 each, and 100,060 
founders’ shares of 1s. each, to acquire interests in any invention 
relating to the production, treatment, application and use by 
electrolysis or otherwise of minerals and mineral substances, in 
particular to acquire the patents protecting the electrolytic pro- 
cess of L. M. Lafontaine in Spain and Portugal, to develop and 
turn to account the same, and to take over any mines, mining 
rights, and lands in Spain, Portugal, or elsewhere. The sub- 
scribers are J. Wilkins, F. Mitchner, Н. Smith, F. S. Gee, J. 
Longworth, E. A. Chevalme, and 5. Brillat. No initial public 
issue. The number of directors is not to be less than three nor 
more than seven; the subscribers are to appoint the first, subject 
to the right of the Société Française Electrolytique to nominate 
two. Qualification, 100 ordinary or founders! shares. Re- 
muneration as fixed by the company. 

L. J. HEALING & CO., LTD.—This company was registered 
on March 7th, with a capital of £100.000 in £10 shares 
(5,000 preference and 5,000 deferred), to adopt an agreement 
with L. J. Healing and E. Eddison, and to carry on the 
business of importers of electrical and other machinery, elec- 
tricians, mechanical and general engineers, workers of and 
dealers in electricity, suppliers of motive power, &c. "The sub- 
scribers are: L. J. Healing, W. Kunsley, J.P., R. Tozer, 
В. Millbourn, Н. E. Fisher, A. L. Roberts and A. Н. Tozer. 
Minimum cash subscription 500 shares. The number of direc- 
tors is not to be less than two nor more than nine; the sub- 
scribers are to appoint the first. Qualification, £250. Re- 
uu n £500 per annum. Registered offices : 84 Fenchurch 
Street, E.C. 

HELPTOPHONE CO., LTD.—This company was registered 
on March 10th, with a capital of £1,000 in £1 shares, to carry 
on the business of manufacturers of and dealers in all kinds 
of electrical and mechanical. equipment and accessories used 
i connection. with telephones and telephonic installations, &c.. 
end to acquire from J. J. Chiswell the benefit of certain existing 
inventions relating to telephones. The subscribers are: J. T. 
Boyes, E. О. Gillard, L. N. Holding, W. J. Grinhan, Е. 
Waite, С. Е. Court, and A. Bischof. No initial public issue. 
The number of directors is not to be less than two nor more 
than five; the subscribers are to appoint the first. Remunera- 
tion, 5 per cent. each of the net profits per annum. R. E. 
Smith is the first secretary. Registered ottices : 42 Old Broad 
Street, К.С. 

HYDE.BEADLE POWER SYSTEM. This «company was 
registered on March 10th. with a capital of £500 in £1 shares 


. (125 preference), to acquire from C. Hyde Beadle the benefit 


of a certain invention relating to the transmission of power, 
to adopt an agreement with the said vendor, to carry out 
experiments for testing, utilising, and improving transmission 
gear, and to carry on the business of mechanical and electrical 
engineers, manufacturers of marine automobiles, and = aérial 
motive power appliances, «е. The subscribers are: C. Hyde- 
Beadle, Mrs. M. E. Beadle, Capt. M. Н. P. Riall-Sankey, 
К. A. Smith, J. P. Thompson, A. Arkell-Hardwick, Mrs. A. K. 
Arkell-Hardwick. No initial. publie issue. The number of 
directors 15 not to be less than three nor more than five; the 
first are C. Н. Beadle, Capt. M. H. F. Riall-Sankey, and 
К. A. Smith. Registered office: Palace Chambers, Westmin- 
ster, S.W. 

“IDEAL” PLANTS.—This company was registered оп 
March 7th, with a capital of £2,000 in £1 shares, to acquire 
the business carried on by R. J. Nicholson. at Macdonald's 
Lane, Corporation Street. Manchester, as ‘В. J. Nicholson & 
Co., and to carry on the business of electricians, electrical 
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and mechanical engineers, manufacturers of and dealers in 
dynamos, motors, and apparatus used in connection with the 
generation, distribution, supply, and accumulation of elec- 
tricity, &c. The subscribers are: J. H. К. Reich, C. R. W. 
Menzies, W. S. Smith, C. J. Nicholson, Н. T. Smeeton, A. 
Tracey, and J. Н. Carmichael. No initial public issue. Regis- 
tered without articles of association. Registered offices : 
3 Macdonald's Lane, Corporation Street, Manchester. 

KARABON CO., LTD.—This company was registered on 
March 12th, with a capital of £10,000 in £1 shares (2.000 
preference, 3,000 ordinary, and 5,000 deterred), to adopt two 
agreements with F. W. Grierson and T. Taylor, and to carry 
on the business of wholesale and retail import and export mer- 
chants, makers, turners or manufacturers and vendors of car- 
riage fittings, electrical accessories, Xc. The subscribers аге :— 
T. E. Godbold, J. H. Thompson, F. J. Gigg, H. G. Skipp, 
C. P. Kitchen, А. E. Brown, and N. Malone. No initial 
public issue. The number of directors is not to be less than 
two nor more than five; the first are F. W. Grierson and T. 
Taylor. Qualification, £100 shares or stock. Remuneration 
(except managing director), one guinea each per board meeting 
attended. Registered offices: 3 Church Passage, Shaftesbury 
Avenue, W. 

MACCLESFIELD ELECTRIC LIGHTING AND POWER 
CO.—This company was registered on March 11th, with 
a capital of £25,000 in £1 shares, to take over Pro- 


visional Orders and Electric Lighting Orders, to under- 
take the supply of electricity for ght and other 
purposes in the United Kingdom, to carry on the busi- 


ness of electricians апа engineers, &c. The subscribers аге: 
A. V. Ward, W. P. Heermann, J. Clark, G. H. Park, S. 
Lloyd, W. T. Pullen, and €. Bucknall. Minimum «ash sub- 
scription, 10 per cent. of the shares offered to the public. The 
number of directors is not to be less than three nor more 
than eight; the subscribers are to appoint the first. Qualifica- 
tion, £250. Remuneration as fixed by the company. 


A NEW ELECTRIC HOT-PLATE 


HE accompanying illustration represents a recent addition 

to the long series of heating devices vsetul for household 
purposes, which the British Thomson-Houston Co. have placed 
on the market. The device is a *'hot-plate " for keeping plates 
and dishes warm, of sufticient size for accommodating two 
dishes. The actual dimensions are 18 in. long by 9 in. wide 
and 54 in. high, and the material is copper with brass mount- 
ings. Speaking with some experience of household heating 
appliances, we do not think that anyone who has once kept their 
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breakfast hot electrically will ever return to methods which 
mingle a smell of methylated spirit with that of eggs and bacon. 
In addition to the complete form of electrical hot-plate illus- 
trated, the company also supply electric heating elements for 
displacing the spirit lamp used on ordinary hot-plates, and any 
standard spirit-heated hot-plate, without water jacket, can be 
converted into an electric hot-plate by using one or more of 
these elements. 
they are intended, these heating elements can be obtained in 
either copper or silver plate. The devices are suitable for 
circuits of standard voltages. 


CATALOGUES AND PAMPHLETS RECEIVED 


CHOKING COILS FOR ARTIFICIAL INDUCTIVE LOAD. 
—Messrs. Morris & Lister, of Coventry, have issued a leaflet 
giving prices and particulars of the Morcom & Walshe design 
of special choking coils for use in conjunction with water re- 
sistances for testing alternators at any power factor. The ap- 
paratus in question was fullv described in Messrs. Morcom & 
Morris's recent Paper before the Birmingham Local Section ot 
the Institution of Electrical Engineers (see ELECTRICAL En- 
GrNEERING, March 19th, p. 427), and is made in sizes ranging 
from | to 1,050 k.v.a. 


To harmonise with the hot-plate for which: 


DRAWING OFFICE APPLIANCES.—A list from Messrs. 
Marriott & Stewart describes an apparatus for handling drawing 
paper in continuous rolls. In addition to the frame for sup- 
porting the reel of paper, there is an ingenious arrangement by 
which any length of paper can be easily cut off by means of à 
wire drawn through a narrow slot in an iron guide. The 
apparatus is made in vertical and horizontal forms for all the 
usual widths of paper. 

ELECTRICITY IN PRINTING WORKS.—A well got-up 
pamphlet with this title has been issued by the Electrical Cem- 
pany, in which a number of excellent illustrations are given ot 
electrically-driven printing machinery of a variety of types, and 
the advantages of electrical driving are pointed out. The 
varicus methods of control recommended tor different sized 
machines are summarised, and a description is given of the 
methods adopted in the case of a large duplex rotary press. 

FLAME ARC LAMPS.— The popularity of the ** Excello ” flame 
arc lamp has necessitated a third edition of the Union Electric 
Co.’s catalogue. The new form of the list sets fotrh various 
improvements relating to details of the lamp, improved arrange- 
ments of the carbons, and variations in the adjustments, which 
the extensive application of the ''Excello " arc lamp for every 
class of exterior and interior illumination in varicus parts of 
the world has pcinted out as desirable. A number of illustra- 
tions showing the lamps in use have been added. 

PAPER SCALES AND TESTING APPARATUS.—A list 15 
to hand dealing with scales of various forms for weighing samples 
of paper, micrometers, and a small testing machine for measur- 
ing tensile strength and elongation of paper. <A set of tables of 
sizes and weights of different kinds of paper is given. 

PORCELAIN INSULATORS.—A new list of insulators has 
been issued by the Sioan Electrical Co. A large number of 
types are dealt with, including the ordinary patterns, with iron 
bolt for supporting aérial lines from brackets and pole arms, 
shackle insulators, and insulators with swan-neck screws. 
Various patterns of bobbin and cleat insulators for surface 
wiring are also listed, together with rack insulators, leading-in 
tubes, and other accessories. A feature of the list is the series 
of designs of insulators made in two parts, whereby the con- 
ductor is mechanically clamped by the porcelain. Insulator 
brackets and other ironwork are included, as well as the Hofi- 
man patent quick rivet jointer for connecting wires without 
soldering, and the ''Clincher " wood plug, for fixing insulators 
in brick or stone. 

RUBBER GOODS.—A catalogue from the Dunlop Rubber 
Company deals with general rubber goods required fcr engineer- 
ing purposes, including hose-mats and matting, washers and 
packing, rubber gloves and belting. 

TESTING SETS.—Messrs. Elliott Brothers have issued a new 
pamphlet describing their well-known ‘‘ Century” portable- 
mains testing set, with details of the methods of using the 
apparatus for resistance, insulation, and capacity measurements 
and localisation of faults. 


FORTHCOMING BOOKS 


We are informed that an elaborate study of ‘* Power 
Gas Producers," by Mr. P. W. Robson, chief engineer of 
the National Gas Engine Co., Ltd., is shortly to be published 
by Mr. Edward Arnold. It deals with the design and appli a- 
tion of suction producers, non-bituminous fue! pressure producers, 
and bituminous fuel producers, and the auihor attempts to 
trace the connection between theoretical ccnsiderations and 
actual practice which should underlie all sound design. A 
feature of the book is to be the illust-ationz. 

Messrs. Constable inform us that they have in view for im- 
mediate publication a work on the design, economical construc- 
tion, and operation of central light ard power stations. The 
purpose of this volume, “Steam Electric Power-Plant," by 
Frank Koester, is to give such informaticn in regard to modern 
power plant practice as is essential to the engineer in designing 
steam-electric power plants. The book is the result of extensive 
experience in Europe and America, and will contain numerous 
excellent illustrations. Another new engineering work by the 
same publishers which will shortly appear is a concise pocket- 
book by Messrs. С. Е. Marsh and W. Dunn, entitled a * Manual 
of Reinforced Concrete and Concrete Bleck Construction.” 


NEW PUBLICATIONS 


“Ап Introduction to Electricity." By Bruno Kolbe. 
Чоп: Kegan Paul, Trench, Trübner & Co., Ltd.) 10s. 6d. 

"First Stage Steam." Written to meet the requirements of 
the Board of Education Examination, and containing the 
examination papers set in the years 1901-1907. By J. W. 


(Lon- 


Havward. (Second edition.) (London: W. B. Clive.) 2s. 

Fowlers Electrical Engineers’ Pocket Book. Edited by 
William H. Fowler. (Manchester: Scientific Publishing Co.) 
ls. 6d. 


“ British Engineers and Allied Professions in the Twentieth 
Century." Contemporary Biographies. Edited by W. T. Pike. 
(Brighton: W. T. Pike & Co.) 
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SUMMARY 


A COMMITTEE of the House of Lords has been ap- 
pointed to consider the London Electric Power Bills 
after Easter. The chairman is Lcrd Cromer. (Page 
542.) 

A Paper by Mr. С. Stoney and Mr. А. Н. Law 
was read at last Thursday’s meeting of the Institution 
of Electrical Engineers, in which the development and 
present state of the designs of high-speed generators 
of Messrs. С. A. Parsons & Co. were described. Раг- 
ticulars and drawings of machines for both continuous 
and alternating currents were given in the Paper, in- 
cluding designs of historical interest as well as those 
illustrating the firm’s latest practice. The most 
notable features of the continuous-current machines 
are the retention of the bipolar form up to large sizes, 
the preference shown for smooth as against slotted. 
cores, the avoidance of carbon brushes, and the em-. 
ployment of compensating windings without commu- 
tating poles. All these points were severely criticised 
by the dynamo designers and others who spoke in the 
discussion. The alternators are more in accordance 
with prevailing practice elsewhere. The rotors are 
of the salient pole type, and a curious method of en- 
closing the field windings is adopted. The general 
opinion expressed in the discussion was that the 
slotted cylindrical form of rotor was preferable. The 
Paper concluded with a description of an ingenious 
arrangement for giving a certain amount of com- 
pounding effect to alternators. (Page 543.) 


A SHORT description is given of a new electro- 
lvtic method of making metallic mirrors for search- 
lights, which has been introduced recently. (Page 
550.) | 

A LONG report on the arrangement of doors and 
seats in cars for underground electric railways in New 
York has been made by Mr. B. J. AnNorp. The type 
recommended has double doors near the ends of the 
car. (Page 550.) 


А MAP of Manchester, showing the position of the 
site of the forthcoming electrical exhibition is pub- 
lished in this issue. (Page 551.) 


SOME fine examples of manganese steel special work 
for tramway crossings and junctions have recently 
been put down in Newcastle. (Page 552.) 


THE tramway subway forming the connecting link 
between the northern and southern portions of the 
L.C.C. tramway system has been completed by the 
finishing of the construction of the extension from 
Aldwych to the Embankment, which will be opened 
to-morrow. Some views of the subway are given in 
this issue. (Page 558.) 

SOME statisties with regard to the electricity works 
in Germany are published. (Page 554.) 
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Тнк electrical equipment of the R. M.8.. Mauretania 
was described by Mr. W. €. Мактіх in а Paper read 
last Friday before the Institution of Engineers and 
Shipbuilders in Scotland. The total cost of the in- 
stallation was £65,000. Current is obtained from four 
4100-kw. turbo-generators, and over 6,300 Lunps are 
used. Eleetrieal power is used throughout the ship, 
and motors aggregating over 2.000 h.p. are installed. 
A complete. telephone and bell system is provided. 
Other applications of electricity include electric clocks 
and fire alarms, releasing gear for life-buovs. and elec- 
trical indicators showing the position of the water- 
tizht doors, and calling attention by an audible signal 
to the partial extinction of the navigating lights. 
(Page 555.) 

A LENGTHY Paper on electrolytic corrosion was read 
last week by Prof. W. W. H. Gre before the Man- 
chester Local Section of the Institution of Electrical 
Engineers. The author dealt with the ordinary pheno- 
mena of electrolytic and ordinary corrosion, апа 
methods of preventing such action, including the 


eases of lead-covered cables and electrolysis of water 


pipes due to stray tramway return currents. The 
phenomena of electrical endosmose were also dis- 
cussed, especially in relation to the conductivity of 
concrete. experiments on alternating electrolysis and 
electrolysis at high current densities were described. 
An interesting discussion followed. (Page 559.) 


UNDER ELECTROCHEMISTRY AND EXLECTROMETALLURGY 
we deseribe a method for obtaining pure chloroplatinic 
acid by the electrolytic solution of platinum black. 
Platinum anodes are under no conditions absolutely un- 
attacked when eleetrolysed in solutions of hydrochloric 
acid. But they appear to pass into solution quite 
readily when they are in the form of platinum black. 
G. Gin has been awarded the Frenzel prize by 
the Couneil of the American Electrochemical Society 
for his Paper upon the eleetrometallurgy of the rare 
metals. (Page 563.) 


UNDER ELEkcTRICAL SCIENCE, in the British and 
Aimerican section, will be found notes on a series of 
experiments on the E.M.F.’s of concentration cells, 
and on a proposed magneto-mechanical method of de- 
tecting the momentum of the orbital motion of elee- 
trons in the material atom. An aecount is also given 
of the fifth of Prof. J. J. Thomson's series of lectures 
on © Eleetrie Discharges through Gases," given at the 
koyal Institution on Saturday. The lecturer dealt 
first with the question of spark potentials for very 
small spark lengths, and then went on to consider 
the nature of the discharge in a partial vacuum under 
various conditions. In the Papers abstracted in the 
continental section, LA Rosa points out some pecu- 
liarities in the spectrum of the singing are, DRYSDALE 
evaluates the light per watt emitted by an ideal lamp. 
and De Bronie studies the gases obtained from a 
spark gap. (Page 563.) 


IN a patent specification by A. SrEINACKER and А. 
Puisnitrk published on Thursday last, and describing 
some improvements in wireless telephony, it is stated 
that good results have been obtained by substituting 
a mercury vapour lamp for the copper-carbon are in 
the oscillating circuit. Among the other specifications 
published is one by К. D. ARCHIBALD relating to а 
petrol-electric system for motor vehicles. The trans- 
mission is by polyphase currents, and no brushes or 
sliding eontaets are used. The transmission can be 
made purely mechanical at high speeds, but the prime 
mover is always running at a constant speed. Another 
specification by К. C. Browne relates to an improved 
microphone transmitter, and one by the Bririsn 
Thomson-Houston Co. describes an automatic. start- 
Ing device for polyphase motors. (Page 565.) 


Ar the last meeting of the Acton Urban District 


Council the deficit on the electricity undertaking was 
alluded to. Current is taken in bulk frcm the Metro- 
politan Electric Supply Co., and the costs, including tne 
cost of conversion in. the Council's sub-station ana 
07 8d. per unit for distribution expenses, work out to 
od. per unit. — The average price received is 4d. per 
unit, and the question of erecting a generating stauon 
is being considered. A consulting engineer is to reprit 
upon the undertaking.—A circular has been sent to wir- 
ing contractors in the Beckenham district reserving the 
right of the Council to merease slightly the prce 
of electrical energy shculd the general adoption of metai- 
lic filament lamps render this necessary.—The poll of 
the ratepayers of Dunfemnline as to the course to be 
adopted with regard to the Electric Lighting Order re- 
sulted in only 861 votes, being recorded upon a register 
of 5.000. 823 ratepayers voted for the erection ct a 
generating station.—The Leeds tramways carried 
73,734,085 passengers during the усаг ended March 
ЗІЅЕ last, and the receipts per car mile amounted to 
IO 40d... a decrease of 0 7d. compared with the figure 
lor 1906-7.—The Fulham Borough Couneil has agreed 
to the use of overhead wires upon the Hammersinitn- 
Putney L.C.C. tramways.—The Highways Committee 
of the London County Council recommend the issue ot 
a guide to the tramway system, to be placed on sale at 
2d. per copy.— An agreement has been come to between 
the Nottingham Corporation and the Nottinghamshire 
and Derbyshire Tramways Co. with regard to the con- 
struction and working of certain of the company's tram- 
ways by the Corporation. (Pages 567-569. ) 


Tuk Accrington Corporation is applying for a loan 
of £7,000 for cables, and the Carlisle Corporation tor 
£5,000 for a similar purpose. The Derby Tramways 
Committee recommend extensions of the tramwais 
costing £5,500. The Frome Urban District Council pr- 
pose to spend £10,000 upon its electricity undertaking. 
А 500-kw. direct-current turbo-generating set is re- 
quired by the Rotherham Corporation, and the Wal- 
lasev Corporation requires a supply of automatic over- 
lcad and reverse-current. single-pole cireuit-breakers. 
The Winibledon Electrie Lighting Committee has pro- 
visionally aceepted the tender of Messrs. Babcock å 
Wileox for two boilers at £4,710, and of the British 
Westinghouse Co. for high-tension switchboard and gal- 
[егу at £2,600. (Page 569.) 


AT the meeting of the Electric Lighting & Traction 
Co. of Australia, Mr. J. B. Braithwaite said that it 
was hoped to make. arrangements within the next 
few weeks, which would place the company upon a 
sound financial basis. The sixth annual meeting of the 
South Wales Electrical Power Distribution Co. was 
held at Cardiff last week, when Mr. W. Gascoyne Dal- 
ziel. who presided. gave a general review of the posi- 
tion of the company, and remarked that, but for the 
friendly assistance which had been given by the large 
party of creditors, in accepting а settlement of their 
claims in preference shares, nothing could have been 
done to save the company. The report of the Midland 
Electric Corporation for Power Distribution for the 
year 1907 shows a loss of £10,139. (Page 571.) 


Tug House of Commons Committee presided over 
by Mr. Luxe Wire, rejected the Dublin and Centra! 
Ireland Electric Power Bill last week. The Com- 
mittee were obviously unconvinced with regard to the 
finances of the proposed scheme; and after the pro- 
moters’ case had been closed, the chairman intimated 
to Mr. Freeman, K.C., that the Committee would 
require considerable assistance. from him in this те 
spect. Mr. FREEMAN replied that it was impossible te 
sav What financial support would be given to the 
scheme until the form in which the Bill was passed 
was known. (Page 572.) 


THe Highways Committee of the London County 
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‘Council recommend the purchase of the Highgate Hill are, however, hardly cleared up by Prof. Gee's 
Cable Tramways, at an expenditure not exceeding work. One useful fact which is brought out 
о 2 em asked by the Tramways s prominently is the large extent to which *'' pas- 
or their undertaking is £13,000. In a report by the уу”, affects electrolytic action. "This seems to 


Finance Committee on the matter, estimates are given 
for the reconstruction of the tramways upon either the 
conduit system or the overhead trolley system. (Расе 
ori 

SOME recently introduced electrical appliances, in- 
cluding a time element cut-out, an electric kettle, and 
а new lamnp-holder, are described on pages 575 and 576. 


Іт is always interesting to hear descriptions of 
pioneering work in connection with an important branch 
of engineering, and it is often that a consideration of 
dithculties which have occurred and been surmounted 
in earlier days is of great assistance in solving the 
problems of the present. It was thus particularly 
fitting that the meeting last Thursday at the Institution 
of Electrical Engineers, which resolved itself into a 
debate upon details of design of present-day turbo 
generators should have been commenced with a histori- 
eal sketch by the representatives of the firm of Messrs. 
C. A. Parsons & Co., for this finn was the pioneer of 
high-speed electrical machines as well as of the tur- 
bines by which they are driven. We have spoken of the 
Paper as historical, although it contains details of re- 
cently constructed machines; the designers who took 
part in the discussion were practically unanimous in the 
opinion that even the newer generators described in the 
Paper could hardly be regarded as representative of the 
tendencies that we may expect to see followed in the 
future. We do not for à moment suggest that the 
machines as at present designed by the authors of the 
Paper are in any way unsuitable for their work, and 
indeed they are probably in many respects far better 
than the work of firms of less experience in this direc- 
tion; yet we cannot help inclining towards the opinion 
of the majority of speakers in the discussion that his- 
tory will repeat itself, and that, in spite of the greater 
difficulties, slotted cores, carbon brushes, and multi- 
pelar designs will become as universal in the case of 
continuous-current machines for steam turbine drive as 
they have for dynamos of lower speed. The smooth 
core bipolar pattern, with metal brushes, has been 
the pioneer in both cases, and we do not blame Messrs. 
Parsons, after having laboriously conquered the ditheul- 
ties attendant upon its construction for high speeds, for 
hesitating before they abandon their well-tried friend. 
Similar hesitation was shown by another well-known 
maker a few years ago in the case of lower speeds, but 
the change was inevitable. The relative advan- 
tages of compensating winding and separate commutat- 
ing poles do not seem to be quite so clearly defined, 
although some designers are emphatic in their pro- 
nouncements in favour of a combination of the two. 
The case of the turbo-alternator is simpler, and, as Mr. 
Новавт pointed out, perhaps more hopeful, although 
on some points—especially as regards the construction 
of the rotor—there is still some divergence of opinion. 


MÀ al a 


PROFESSOR HALDANE GEE'S Paper on “ Electrolytic 
Corrosion " is an attempt to classify a rather wide 
range of phenomena, utilising results drawn from an 
extensive bibliography, and from his own experiments 
carefully directed to obscure points—some of which 


explain some eases of apparent immunity from the 
action of stray currents, and is not confined to metals 
of the iron group, as 18 generally supposed. The 
effect of different salts in the electrolyte formed by 
the moisture of the soil as favourable or otherwise to 
passivity seems to be more important than their 
chemical composition. The nature of the solid con- 
stituents of the soil is also an important element in 
modifying corrosion of buried metal exposed to stray 
currents. There is a good deal of reason to suppose 
that some soils act as depolarisers, and give rise to 
the apparent ''metallie resistance ’’ of earths noted 
by Claude. "There is much else in the Paper throwing 
light upon corrosion, and suggesting further research. 
The discussicn dealt mainly with electrolysis due to 
stray currents, but without disclosing any serious cases 
of damage in the United Kingdom. The South Staf- 
fordshire example alluded to by Mr. Watts was rather 
worse than he stated as to potential difference over the 
system, but it lasted for about twelve years with no 
claim for damage, and it may be stated on very good 
authority that the rails at the worst points showed no 
more corrosion than the rails on steam tramways of 
equal age in the same district. As they were anodes 
for all the stray current they ought to have suffered 
more severely than any pipe which could take but a 
fraction of the current. It is likely that concrete is as 
good a protection against electrolytic as against ordin- 
агу chemical corrosion. Mr. Cunliffe went into scme 
speculations on the conditions of safety and danger 
Which seem well founded. To his remarks on earth 
conductivity may be added that experiment shows that 
no decrease in resistanee between earth plates twenty 
vards apart (as per the B.O.T. regulations) results 
from increasing the plate area beycnd four fect square. 
Damage to cable sheaths seems more common than 
damage to pipes. The high combining weight of lead 
makes show sooner, but the root of the 
troubles is half-hearted earthing. Lead sheaths should 
be thoroughly and continuously earthed, or thoroughly 
and continuously insulated, and the latter is hardly 
practicable. 


corrosion 


ee eee 

THE rejection of the Dublin and Central Ireland Elec- 
tric Power Bill last week by a Committee of the House 
of Commons draws attention to one aspect of private 
Bill legislation which may well create alarm in the 
minds of promoters. The plain inference to be drawn 
from the decision of the Committee which dealt with 
the Bill.is that the financial position was considered too 


weak. One of the first points of attack made 
by an opponent to any scheme before а Par- 
liamentarv Committee is as to the — sufficiency 
of the financial backing, but formerly this 


method of opposition did not have the same effect with 
a Private Bill Committee as it does now. In those 
days it was not a regular custom to insert & ''cessor 
of powers ’’ clause in Bills, so it was inevitable that 
some Acts of Parliament should be passed authorising 
works the erection of whieh was greatly delayed, or in 
some cases indefinitely postponed. So far as the elec- 
trical industry is concerned, a case in point was a 


542 


ELECTRICAL ENGINEERING 


APRIL 9, 1908. 


group of London tube railways, the original pronicters 
of which were unable to proceed with their schemes 
until the adveat of American capital in connection 
with the conversion of the Metropolitan District Rail- 
way from steam to electric traction; in the case of the 
North-West London Railway, a scheme which was not 
taken over by the London Underground Electric Rall- 
ways Co., of London, nothing of а definite character 
has yet been accomplished, although the line was autho- 
rised by Parliament in 1899. Four or five years ayo 
а new policy was initiated in Parliamentary Committee 
rooms, which, in effect, laid it down that no Bill should 
be passed unless the promoters gave some sort of 
guarantee at the outset that the capital would be sub- 
scribed. Obviously if this policy is pursued relent- 
lessly, it must tend to discourage private Bill legislation 
to a very large extent. Promoters of any scheme 
should arm themselves with the very best evi- 
dence of a financial character that they can secure; 
but there is always the one difficulty to be sur- 
mounted, namely, that very few people ean be induced 
to guarantee capital before they are aware in what 
form the Bill will leave the Committee rooms, for it 
is quite possible that clauses may be inserted by the 
Committee of one of the two Houses of Parliament 
which, from the point of view of the investing public, 
may make the scheme a hopeless one. If there were 
an unwritten law that a Committee must reject a Bill 
if a substantial portion of the capital is not guaranteed 
beforehand, however promising its engineering and coin- 
mercial prospects, serious injustice might be done, but 
it rests with the Committee itself to exercise discretiou 
in each case. In this connection attention may 
be drawn to the North-East London Railway Act of 
1906, in which a provision was inserted that half the’ 
capital was to be subscribed within twelve months, fail- 
ing which the powers under the Act would cease. 
Without passing any opinion on the technical merits 


of the Dublin and Central Ireland Power Bill, whieh , 


embodied a novel scheme for the utilisation of Irish peat 
bogs for the production of power gas to be employed 
in an electric power scheme, we cannot but think that, 
in а case like this, in which no alternative or competing 
scheme was proposed, the Bill should not have been 
thrown out merely because no definite guarantees соп 
be given as regards the capital available for putting the 
powers into effect after they had been granted. 


LONDON ELECTRIC POWER BILLS 


OLLOWING on the rejection by the House of 

Commons of a recommendation by the House of 
Lords that the London Electric Power Bills should be 
sent to a Joint Committee of both Houses, comes the 
appointment of a Select Committee of the Upper House 
to deal with the Bills in question. The committee is as 
follows :—Lord Cromer (Chairman), Lord Welby, Lord 
Lytton, Lord Cobham, and Lord Lamington. — Lord 
Welby was Chairman of the Finance Committee of the 
London County Council when, in 1905, it entered a 
strong protest against the Couneil embarking upon a 
scheme for electric supply. Lord Lytton was а mem- 
ber of the House of Lords Committee of 1905 which 
passed the Bill of the Administrative County of London 
and District Electric Power Co., subsequently blocked 
at the third reading stage in the House of Commons. 
Lord Cobham was a member of the Royal Commission 
on London Traftie. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, APRIL тн. 
Institution of Electrical Engineers: Leeds Local Sectton. 
7.15 p.n Annual General Meeting at the University for 
the election of ofticers for the ensuing session. The 


following Paper will also be read :—'' Heating of En- 
closed and Ventilated Motors," by Wilson Hartnell. 


Institution of Electrical Engineers. 


8 p.m. Ordinary meeting at 25 Great George Street, West- 
minster. Paper to be read :—'' Electric Supply Prospects. 
and Charges as affected by Metallic Filament Lamps 
and Electric Heating," by Н. W. Handcock and A. Н. 
Dykes. 

L.U.C. School of Photo-Engraving. 

8 p.m. Lecture by Sherard Cowper-Coles, on ‘‘ Some Notes. 

on Electrotyping.” 


FRIDAY, APRIL 10ru. 
Institution of. Mechanical. Engineers. 

8 p.m. Meeting at Storey's Gate, St. James's Park, London. 
Papers to be read :—(1) ‘Тһе Governing and Regularity 
of Gas Engines," by James Atkinson; (2) “The Effect 
of Mixture Strength and Scavenging upon Thermal 
Efficiency," by Prof. Bertrame Hopkinson. 

Physical Society. 
Meeting at the Royal College of Science, South 
Agenda :—(1) “Ап ee Inves- 
tigation of the Nature of X-rays,” by Prof. W. H. 
Bragg, F.R.S., and Mr. Madsen. (2) ‘Short Spark 
Phenomena,” by W. Duddell, F.R.S. 
Royal Institution. 


9 p.m. Evening discourse on ‘‘The Carriers of Positive- 
Electricity,” by Prof. J. J. Thomson, F.R.S. 


SATURDAY, APRIL 11тн. 
Royal Institution. 
Afternoon Lecture VI., on “Electric Discharge- 
by Prof. J. J. Thomson, F.R.S. 
Birmingham and District Electric Club. 

7 p.m. Meeting at the Colonnade Hotel, New Street. 
Paper to be read, “ Electrical Train Lighting," by S. H. 
Bridcut. 

Institution of Electrical. Engineers, Students’ Section, 

Visit to the Electric Lighting Station of L.N. & W. Rail- 
way, at Chalk Farm. 


8 p.m. 
Kensington. 


5 p.m. 
through Gases,” 


TUESDAY, APRIL 141н. 
[nstitution of Electrical Engineers: Manchester Local Section. 


7.50 p.m. Meeting at the University. Paper to be read :— 
"The Management of Engineering Workshops," by 
Eustace ‘Thomas. 


CORRESPONDENCE 
FUTURE OF THE TELEPHONE SERVICE. 
To the Editor of ELECTRICAL ENGINEERING. 


Sin,— In a footnote to my letter of 16th inst., you state that 
І am mistaken as to Mr. Webb's relations with the Nationai 
Telephone « Giipany. The error, however, does not lie with me. 
The Veweastle Chronicle of March 10th states definitely that 
he is chief of that company’s contract department, and this 
accords well with what has been generally known for a long 
time, although his official designation may be different. Under 
cross-examination at the last Brighton inquiry, where he had 
given evidence as an independent witness, he admitted that 
he was in the employ of the company. It is, therefore, too late 
in the day to pose otherwise than as a paid advocate. As such, 
and in that guise, he is, no doubt, entitled to a hearing and to 
have his views considered. But he comes forward as an 
unbiassed commentator, and I decline to discuss telephone 
matters with him on that basis, or to meet his statements about 
Glasgow or the other municipal telephone systems otherwise 
than by a direct denial of their truth. The municipal telephone- 
authorities have long pressed for a Select Committee to enquire 
into their affairs. This Mr. Webb—1.e., the National Telephone 
Company—and the Post Office are, above all things, anxious 
to avoid, because they know that the increased tariffs are 
artificial and incapable of justification. The position is that 
the Municipal Telephone Systems court inquiry, while their 
traducers shirk it. Let the telephone community adjust their 
views accordingly. 


THE 


1 am, Sir, &c., 
А | А. R. BENNETT. 
Westminster, 


March 31st, 1908. 
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HIGH-SPEED ELECTRICAL MACHINERY 


PAPER by Mr. Gerald G. Stoney and Mr. A. Н. Law was 
« Xread at last Thursday's meeting of the Institution of 
Electrical Engineers, in which the development and present 
state of the designs of high-speed generators of Messrs. C. A. 
Parsons & Co. were, described. 


CONTINUOUS-CURRENT MACHINES. 

The first highspeed dynamo made for direct coupling to a 
steam turbine was designed and constructed in 1884 by the 
Hon. €. A. Parsons. The armature was 23 in. in external 
diameter, and the core, built of very thin iron plate, was 24 in. 
diameter and 8 in. long. There were 50 cofiductors, and at 
18,000 revs. per minute (the normal speed) the output was 75 
amperes at 100 volts, or 10 E.H.P. The surface speed of the 
armature was about 206 ft. per second. 

In this early armature the spindle was of high carbon steel 
to give the greatest possible strength, the diameter at the 
centre being 11 in., and the bearing 4 in. diameter by 3j in. 
long. The core was smooth, 2! in. diameter, with notched 
driving discs of red fibre at each. end, and on it was wound a 
drum-winding with barrel ends, the whole being held together 
by binding wire to withstand the centrifugal force. The com- 
mutator was made up of sections held by dovetailed rings with 
asbestos insulation. 

These armatures gradually increased in size until in 1889 they 
reached the size of 60 kw. at 6,000 revs. per minute, the cores 
being 7 in. diameter and 18 in. long, the output being 600 
amperes at 100 volts. These early types of дупатоѕ were all 
bipolar with shunt-wound horseshoe magnets. The number of 
commutator segments were usually 12 for 50 or 65 volts, and 18 
for from 80 to 100 volts, and in all but the smallest sizes there 
was only one complete armature-turn per segment. In these 
plants the sparking was not at that time considered. excessive 
at full.load, though it would be considered so according to 
present practice, but even as early as 1885 it was recognised 
that it ought to be possible to avoid both sparking and shifting 
of the brushes by a compensating winding, and such à winding 
through holes in the cast-iron pole-faces (see Fig. 1) was 
tried, but the benefit was found to be very small, and it was 
not gone on with. It is now known that the reason of its 
want of success was that the ampere-turns of the compensating 
winding were onlv about three-quarters of those on the armature 
and that, had these ampere-turns been trebled, the great 
Improvement effected by the adoption of compensating winding 
in 1905 would have been accomplished some eighteen years 
sooner. 

In 1889, on account of the temporary loss of the 1884 patent 
for spiral drum end connections, an armature was constructed 
with a series of msulated discs at each end of the core, each 
connected to opposite conductors, an arrangement identical 
electrically with the ordinary drum-winding, but although it 
worked very well the cost and ditliculty of manufacture were 
found to be excessive, and it was decided to adopt a gramme 
armature. Besides this, it was early seen that for a given 
voltage a certain number of commutator segments were neces- 
sary, and that the sparking to a large degree depended on 
the ampere-turns in the armature, and since the gramme 
armature had twice as many segments as the drum for the same 
number of conductors, it appeared that the result should be 
better. Several turbo-dynamos were made with armatures of 
this type. At this time also was introduced the construction of 
commutator with steel rings shrunk on over mica holding the 
segments in place against the centrifugal force, a construction 
which has been universally adopted by all makers of high-speed 
dynamos. Also, in some cases, fan blades were fitted to these 
commutator rings for the purpose of both cooling the armature 
and also the commutator. | 

The chief defects of these armatures were that sparking was 
not reduced, owing to the large self-induction of a gramme 
winding, and that the heating was excessive both on account 
of the difficulties of effective ventilation and also through the 
heating of the spindle due to its revolving in the stationary 
internal field of the armature. 

For these and other reasons on the recovery of the patents 
in 1894 the drum zrmature was reverted to with considerable 
improven ents in detail, ventilating ducts being provided along 
the cores to give internal cooling, and the conductors being 
much more efficiently laminated. And here it may be said that 
in all these high-speed armatures the cores are smooth, or 
nearly so, and the windings extensively subdivided to prevent 
eddy currents. Slotted cores for high-speed armatures have 
been used with some success, but on account of the much higher 
self-induction of the windings it 15, in the authors’ opinion, 


, for the bivshes to be shifted the right amount. 


impossible to obtain as good results as with the smooth core 
type. Slotted core armatures have been built by Messrs. C. A. 
Parsons & Co. on several occasions, but* results were never 
obtained which could in any way compare with those given by 
smooth, or nearly smooth, cores. 

In some of the most recently built armatures of large size 
the conductors have been laid in slight grooves in the core. 
These grooves provi le a means of preventing the conductors from 
moving, and the iron between the conductors reduces the reluc- 
tance of the air-gap to some extent. The conductors are held 
to the core by binding wire made of steel piano wire, which 
experiments have proved to be better adapted to the purpose 
than bronze wire. 

In all these earlier дупатоѕ the magnets were of the ordinary 
type, generally horseshoe; but even when the size was limited to 
200 kw. at 3,000 revs per minute, although the commutation 
was good when the brushes were properly set for the load, 
heavy sparking was experienced. on large variations of load, 
such as are met with in the case of traction plants. 

The first method of meeting the difficulty was to automatically 
shift the brushes according to the load, this being effected (see 
Parsons and Stonev’s patent 9203/00) by moving the brush 
rocker by а piston controlled by a spring and actuated by 
the steam pressure at the inlet to the turbine. The angular 
movement required by the brush rocker is approximately pro- 
portional to the load, and the pressure at the inlet to a turbine 
is also proportional to the load, so that it is easy to arrange 
This arrange- 
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Fic. 1.--COMPENSATING WINDING, MADE 1885. 


ment, however, was not rapid enough to meet sudden and large 
changes of load, and under such circumstances some sparking 
occurred during the interval of lag. 

In 1903, after a series of experiments, Messrs. C. А. 
Parsons & Co. constructed a 300-kw. 2-pole compensated dynamo 
working at 3,000 revs. per minute at a voltage of 500, in which 
the ratio of compensating ampere-turns to armature ampere- 
turns were as high as 24. The armature dimensions (with the 
exception of the commutator, which was, of course, larger) were 
similar to the standard 200-kw. plant of that date, and at 
once remarkable results were obtained, since it could be loaded 
up to 800 kw., and when that, and even greater loads, were 
thrown on and off with a circuit breaker, there was no need 
to alter the position of the brushes nor any excessive sparking. 

This compensating winding is chiefly concentrated on the 
pole-pieces, is made with from 2 to 25 times the number of 
ampere-turns that are on the armature, and there is a very large 
excess sufficient both to neutralise the distorting effect of the 
armature windings on the field and at the same time to provide 
a commutating field for reversing, without sparking, thé current 
in the coil undergoing commutation. Owing to the width of 
this field the brushes need not be so accurately set, and there 
is considerable range of sparkless commutation at all loads. 
Since this method of compensating has no iron commutating 
pole, it has the advantage that there is no self-induction to 
cause time lag at sudden changes of load; as the field in the 
gap between the poles is entirely in air it instantly responds 
to changes of current in the compensating winding, and thus 
the sparking often seen when there is a sudden change of load 
with commutating poles is avoided and the risk of a flash-over 
largely reduced. Also, since there is no iron to become 
saturated, the com:nutating field is always strictly proportional 
to the load, and thus the trouble due to saturation causing 
sparking at some loads and not at others is avoided. 

The advantages of a compensating winding will easily he 
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seen to be much more than those due to fixed brushes and 
better commutation, since it has enabled not only the number 
of segments for any given voltage to be reduced, but also the 
ampere-turns on a given diameter of armature to be increased. 
This enables a larger output. to be obtained for a given speed, 
or, what is the same thing a higher speed to be used for a 
given output. It may here be mentioned that no difficulty has 
been experienced in running these compensated dynamos in 
parallel with one another or with other types, although in all 
cases they are self-exciting, no separate exciter being used. 

Fig. 2 shows a 1,000-kw. dynamo for 500 volts running at 
1,200 revs. per minute, two of these being coupled to a 2,000-kw. 
turbine. These dynamos are for 500 to 600 volts, and carry 
an overload of 25 per cent. tor two hours without sparking or 
undue heating. They are 4-pole, the armature core being 36 in. 
in diameter and 23 in. long, with 192 conductors. The com- 
mutators have 96 segments and are 18 in. in diameter with an 
effective length of 24 in. 

Fig. 5 is a 750-kw. at 1,800 revs. per minute for 480 to 560 


volts. It is a 2-pole, the core being 27 in. in diameter and 
254 in. long, the commutator having 42 segments, the diameter 
being 14 in. and the effective length 33 in., the number of 


This machine has very good commutation, 


conductors being 84. 
or 1,000 kw. being able to be 


an overload of 33 per cent. 


suddenly thrown on or off without any sparking whatever being 
visible at the brushes. 

The authors have found brass-wire brushes running on а 
The grooving 


grooved commutator to give the best results. 
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Fic. 2.—1.000-kw. 


has the advantage of increasing the surface of contact, and of 
allowing the brush to better follow the irregularities of the 
commutator. The formation of commutator before referred to, 
and at present used by all manufacturers of high-speed 
continuous-current dynamos, was first designed in 1890 by Mr. 
Parsons, and has since been used with very few modifications. 
The bars are held in place against centrifugal force by massive 
steel rings shrunk on over mica bushes, and the commutator 
as a whole is supported on cones at each end. One of these 
cones is so arranged that it has a small amount of liberty to 
slide along the shaft longitudinally, and thus allow for the 
expansion and contraction of the copper. In building the 
commutator, the bars with mica insulating strips attached are 
first assembled and held in place by massive clamps, or by one 
or two layers of steel binding wire put on temporarily. The 
mica for one of the rings is then built up by slipping pieces 
of leaf mica under large rubber bands, and when a sufficient 
thickness has been obtained the mica is tied in place with 
string and the rubber bands removed. A steel ring is then 
shpped on at a red heat, stops being arranged to make it take 
up its proper position. As it goes on it burns away the string 
and grips the mica so tightly that the latter can readily be 
turned and trimmed back close to the ring, and presents a 
smooth black surface like a solid mica sleeve. In a com- 
mutator with only one section there are two of these steel rings, 
one at each end, but in long commutators several are required 
to counteract the centrifugal force tending to bend the com- 
mutator bars. 


ALTERNATORS. 


The first turbo-alternators made were for the Newcastle and 
District Electric Lighting Company, Ltd., four 75-kw. sets 
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being installed in 1889 in their Forth Banks station. They 
generated single-phise current at 1,000 volts, and being 2-pole 
on a supply at 80 ~ ran at 4,800 revs. per minute. They were 
of the revolving armature type, and had a smooth core 7j in. 
diameter by 30 in. long with a single shuttle winding held on 
by binding wire, the ends being brought to slip rings. External 
or surface ventilation was solely relied upon for the dissipation 
of heat. А considerable number of turbo-alternators of 150 kw. 
at 4,800 revolutions were made for the electric supply stations 
in Newcastle, Cambridge, Scarborough, and other places, having 
cores 8} in. diameter and $2 in. long. А square 4-in. spindle 
was employed with radial ducts and holes through the winding 
to pass air for cooling. In 1894 the first of a series of 350-kw. 
turbo-alternators were made for the Manchester Square Station 
of the Metropolitan Electric Supply Company. These supplied 
single-phase curfent at 1,000 volts, and had 4-pole revolving 
armatures running at 5,000 revs. per minute, giving 100 ~ 
Their cores were 175 in. diameter by 57 in. long, and were 
provided with twelve 14 in. holes passing the whole length 
of the armature, air being drawn through by a fan though no 
radial cooling was provided. The first few were surface- 
wound, but owing chiefly to the eddy currents developed in the 
conductors, which were large and insufficiently laminated, there 
was considerable trouble from heating, and they were subse- 
quently altered to a tunnel winding with sixty holes $ in. 
diameter, forty of which were filled each with one conductor, 
the remaining twenty holes being empty since the alternator was 
single-phase. Two- and three-phase alternators were also made 
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on the same lines, the most noticeable of this type being the 
two 1,500-kw. 2-phase 2,000-volt plants, which were installed in 
1904 at the Neepsend Station of the Sheffield Corporation. The 
crossing of the windings at the ends, however, makes the 
problem of a revolving polyphase armature much more difficult, 
especially at high voltages, though, on the other hand, the iron 
loss, especially in 2-pole plants, is only about one-third of what 
it is with a revolving field. The real trouble came when it 
was attempted to make a 1,500-kw. 40-periodicity 4-pole 3-phase 
alternator, with a revolving | armature running at 1,200 revs. 
per minute, and a voltage of 6,000. It was found impossible 
to insulate the end winding sufficiently, and at the same time 
to get rid of the heat generated, and as a result the modern 
type of revolving field was adopted. 

The design of the stationary or high-tension element follows 
low-speed practice fairly closely. It has, however, been found 
necessary to introduce a special system of brackets or clamping 
rings to hold the end windings against the enormous forces 
developed in case of a short or other serious disturbance on a 
system. 

Fig. 4 shows a longitudinal and cross-section of one of the 
4,000-kw. 3-phase alternators at 6,000 volts installed at Carville 
power station. The stators are split long the horizontal diameter 
and so arranged that the top half can be lifted by breaking 
only four electrical joints. This construction has the advantage 
for plants of large size that the rotor can be lifted out direct. 
but it rather complicates the end windings. The plant illus- 
trated is capable of carrying 6,000 kw. for two hours, and on 
its official trial was loaded for half an hour up to 7,000 kw. 

It is, however, in the rotors of high-speed alternators that 
the greatest diversities of design are to be found. A great 
deal has been said as to the relative merits of salient pole 
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as compared with cylindrical-type rotors, especially as regards 
the voltage regulation of the alternators, but it appears that a 
much more important question is whether one design shows 
marked advantages mechanically over the other. Any difference 
there may be in the two types as regards voltage regulation is 
certainiv small, and can easily be compensated for at small 
expense by other features in the design. 
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The question of ventilation is of very great importance in 
modern high-speed plant owing to the compact nature of the 
machines, which is a result of the limit placed on the diameter 
of the revolving portions by the high speeds of revclution, and 
in consequence it becomes necessary to make the maximum 
possible use of the space in the rotor which is at the designer's 
disposal. 

The output of a given design may be regarded as directly 
proportional to the iron required to carry the flux, and nearly 
proportional to the copper to carry the required magnetising 
current, with the necessary insulation, so that if these can be 
increased at the expense of area to carry air ventilation and 
materials included for mechanical purposes only а valuable 
saving may result. This has been effected in many cases by 
providing artificial ventilation for cooling the iron and copper 
of the stationary element. The ventilation scheme which some 
makers have adopted is to provide a centrifugal fan at each 
end of the rotating element, or to make the rotor itself create 
the draught. Thus air 1s driven both round the end windings 
of the stator and also through the ducts in the iron core, and 
out through a chimney at the top of the stator casing. In 
other cases a separately driven fan is provided, forcing air 
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Newcastle-upon-Tyne Electric Supply Company, Ltd.. has a 
ventilation scheme with separately driven fans which were 
installed to enable the alternators to carry heavier overloads, 
although in the first instance the machines were run for some 
years with natural ventilation, and were well inside the figures 
guaranteed for temperature rise. 

Messrs. C. A. Parsons & Co. have constructed 2-, 4-, and 
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6-pole rotors of the salient-pole type. In the smaller 2-pole and 
4-pole designs a solid construction with the coils wound in 
place is adopted. The 2-pole rotor is thus very similar in 
appearance to the old Siemens. shuttle or H-type armature, with 
which many of us must have been familiar in the early days 
of electric lighting. The formation is excellent mechanically, 
since there are few loose parts, and the solidity of the con- 
struction enables great mechanical strength to be secured. The 
rotor body is bored at each end and shaft ends of special 
high tensile steel forced in, and then the whole turned up and 
accurately balanced. The balancing is done in three stages 
before winding the coils :—(1) By ensuring static balance on a 
pair of carefully levelled knife edges; (2) by careful measure- 
ment; (3) by running up to about one-third above normal speed 
in a specially constructed balancing machine. Тһе combination 
of these three methods is essential, since while the balance 
may be perfect on the knife edges, this may be the result of 
one end of the rotor being heavy at one side while the other 
end is heavy on the other. In this case, though in perfect 
balance on the knife edges, there will be present when running 
a powerful couple travelling round at the same speed as the 
rotor and causing vibration. Careful measurement will generally 
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Fic. 4.—4,000-kw. 6,000-уогт 3-PHASE ALTERNATOR WITH EXCITER. 


through both the stator and rotor of the alternator. In both 


these methods, or a combination of them, the exra pressure 
obtained results in the passing through the generators of large 
quantities of air, which is often arranged to be drawn from 
outside the building, so as to be as cold as possible, thus 


Jargely reducing the final temperature of the windings. 


Among other stations, the Carville power station of the 


show whére weight should be removed or added to give both 

good static and dynamic balance, which is corrected and 

improved by actually running and fitting weights as required. 
The rotor, after being thus balanced, is put into a horizontal 

winding machine, and the coils wound into coil cases, which 

are made of tinned steel and completely soldered up after the 

winding is completed. The ends of the coil are brought out 
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through a brass lip, soldered into the case, and fitting tightly 
round the connection to the next coil or to the slip-rings, thus 
making a hermetically sealed coil. 

A further advantage of coils thus wound and protected is 
the permanence of the balance of such rotors. 
unprotected coils the windings had to find their own place as 
they were squeezed up by the centrifugal force, by the sliding 
of the insulation alcng metal surfaces more or less smooth. 
Thus the insulation was sometimes damaged and perhaps one 
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or two coils went further up than others, thus throwing the 
rotor out of balance. On running again other coils would move 
slightly, and so the balancing process had often to be repeated 
several times before a stable condition was reached. With the 
metal cases the coils take up their final position at once and 
stay there, and it is a common occurrence for a rotor to go 
straight up to 25 per cent. over speed the first time it is turned 
round without requiring any further balancing. In the case 
of large rotors the pole-tips are made to slide over a tee-shaped 
projection on the rotor body, and the coils are wound separately 
in coil cases and slipped over the poles before the pole-tips 
are put on. 

As in the case of continuous-current machinery, one object 
is to get the maximum output at the highest speed possible. 
The strengths of the materials limit the diameter and length 
of the rotor and therefore both the available tlux and ampere- 
turns This again limits in the stator the output for a certain 
inherent regulation. If, however, any method of compounding 
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the alternator to improve the regulation is adopted, much 
larger outputs can be obtained from a given carcase. Many 
methods of doing this have been proposed, but most of them 
depend on either commutating a portion of the alternating 
current or causing certain parts to become saturated as the 
load increases, or by varying the effective resistance of the 
winding on the exciter magnets. The first is objectionable on 
account of the trouble given by commutators, the second since 
the compounding will vary with varying voltage, and the third 
is generally too slow to allow for rapid changes of load. A 
method of compounding has recently been brought out (see 
Parsons and Law's patents 24141/05 and 13712/07) which 
avoids these difficulties. 

The exciter is provided with an alternative path for the 
magnetism in parallel with the armature which we call a 
"leakage path." This "leakage path” is provided with a 
winding, which is in series with the stator winding, and as 
the alternating current in this rises it chokes back the mag- 
netism, or, in other words, ;ncreases the magnetic resistance 
of the leakage path. "Thus more flux goes through the armature, 
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and therefore the voltage of the exciter rises and compensates 
for the tendency of the main voltage to drop. In a 3-рһазе 
alternator there is generally one leakage path in each phase, 
and if the primary current is at high voltage, a current trans- 
former is generally used. These leakage paths are easily 
adjusted for any desired amount of compounding; or for any 
power factor. Fig. 5 shows diagrammaticelly this arrangement 
fitted to the exciter of a turbo-alternator, and Fig. 6 gives 


the comparative regulation on varying load with and without 
the leakage path in action. 


DISCUSSION. 


Prof. Strvanus P. Тномрѕох, F.R.S., who opened the dis- 
cussion, said that in looking at the Paper it was obvious at the 
outset that ıt did not pretend to be anything more than an ac- 
count of the highly successful doings of one firm, namely, Messrs. 
С. A. Parsons & Co., and as the object was confined avowedly 
to the manufactures of that firm and the progress it had made 
from the beginning, it would be invidious on the part of anyone 
discussing the Paper to drag in the products of other firms 
by way of instituting comparisons either favourable or unfavour- 
able. If, therefore, he criticised the Paper in detail, he trusted 
that neitherethe authors nor the firm that they represented 
would think he did so from any want of appreciation either 
of the Paper or of the years of patience Nd advance which 
the Paper represented. He had taken the trouble to analyse 
the figures of а number of machines so far as they were given 
from the earliest typcs to the latest types, to see what he 
could get from these figures in the way of statistics as to 
the utilisation of materials. The result showed a very remark- 
able progress in the utilisation of copper and iron, giving а 
machine of larger and larger output in proportion to the quantity 
of material used, or, in other words, giving two machines 
which, in proportion to their output, were smaller and smaller. 
He had multiplied together the diameter and length of the arma- 
ture core and divided that by the kilowatts of output, giving the 
“Steinmetz " coefficient. Beginning іп 1884 with a small 8-kw. 
machine, the coefficient of size in proportion to output was 
2:4 for a continuous-current machine. In 1889 the relative 
size had gone down to 2:1 for a 60-kw. machine, and in two 
recent. examples of continuous-current machines of 750 kw. and 
1.000 kw. respectively, this had further gone down to 0'917 and 
0:8928; nearly almost exactly one-third, or three times as much 
output in proportion to the size of the armature as measured 
by the product of diameter and length. Turning to alternators, 
the result was even more striking. The earliest mentioned 
machine was 1889, namely, a 75-kw. single-phase machine, and 
the ratio was 3. А little later, with a machine of 150 kw., the 
ratio had gone down to 1°76. In 1894, with a 350 kw., the 
ratio was 2:8, but in 1894 to 1896 for a 1,000-k.v.a. machine 
the ratio had gone down to 1°73, and with the most modern 
machine described in the Paper, which was a 4,000-kw. 3-phase 
machine made for the Carville power station, this figure had 
gone down to 0:64. Thus the ratio had gone down from 3 to 
0°64, a little more than one-fifth, or five times as much output 
in proportion to the size measured as a product of diameter 
and length. The firm that could do this in the years between 
1889 and 1903 had certainly made a very remarkable advance. 
Early in the Paper thexe was a comparison between the winding 
of the Gramme armature and the drum type as follows :— 
ы . and since {һе Gramme armature had twice as many 
segments as the drum for the same number. of conductors, it 
appeared that the result should be better." He ventured to 
think that if the argument had been reversed it would have 
been argued the other way round, because the vital thing was 
not the number of conductors, but the number of segments 
for the commutator. There must be a certain number or else 
the commutation would be bad, and for a given number of 
segments the Gramme armature had. twice as many conductors, 
because it had all the internal ones as well as the external 
ones, and that would increase the self-induction, and it ought 
to be worse and not better, and so, indeed, this appeared to 
be recognised by the authors, because later in the Paper they 
stated that sparking was not reduced owing to the large self- 
induction of the Gramme winding. He supposed it could be 
taken that this little piece of argument related to bipolar 
machines, because, in the next few lines of the Paper, there 
was a reference to the heating of the spindle, due to its 
revolving in the stationary internal field of the armature. 
That would be true for a bipolar ring armature, but scarcely 
so for a four-pole machine, as in multipolar machines the 
internal field through the shaft was negligible. The authors 
made an extremely interesting statement about the use of 
smooth core armatures in continuous-current machines, which 
aopeared to be still preferred in these high-speed machines to 
slotted armatures, and the reason given was that better com- 
mutation could be obtained. But was this the only reason? ft 
seemed to him that there must be another reason, namely, that 
with these very high surface speeds, if slotted armatures were 
used with slots of usual size, the frequency of change of the 
magnetism where the teeth go in and out of the polar edges 
would be deleterious, and that there would be set up in the 
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pole pieces eddy currents of a rather severe kind, resulting in 
a severe iron loss as a result of having a very high frequency 
of change. Surely that was one reason why teeth should be 
avoided in machines of this type. The authors stated that 
since the method of compensating used by Messrs. Parsons had 
no iron commutating pole, it had the advantage that there was 
no self-induction to cause time lag at sudden changes of load. 
He thought this statement was somewhat dittħicult to under- 
stand, because it seemed to him that if there were sudden 
changes of load, this would equally affect the current through 
the armature and the current round the series winding; it 
could not increase or decrease at a greater rate in one than 
in the other, and either or both might have selt-induction, and 
the increase or decrease as a whole might be retarded, but 
they would both be affected equally, and, theretore, he could 
not see that the self-induction had anything to do with the 
want of compensation between the two. Another interesting 
detail was the arrangement of the commutator segments, first 
designed by Mr. Parsons in 1890, in which longitudinal expan- 
sion took place, which allowed for the expansion and contrac- 
tion of the copper, the commutator ав a whole being supported 
on cones at each end. He supposed that there was some kind 
of spring arrangement to take up the expansion—(Mr. Stoney : 
Ves] otherwise the end of the ring would be liable to part 
company on contraction. In the Paper there was a brief discus- 
sion of the relative advantages of having the poles of the 
field magnet wound solidlv as а whole, or having, on the other 
hand, the winding distributed in several slots. The authors 
Stated that any difference there might be in the two types as 
regards voltage regulation was certainly small. Was that all 
that was wanted to be known? In those cases where the 
wind:ng was divided over several slots, the middle region of 
the pole had more ampere turns round it than outlying parts, 
and the result would be that even if the air-gap was prac- 
tically of a uniform width over the pole face, the flux would 
be concentrated more at the middle of the pole than towards 
the edge, because it was desired to have a distribution nearly 
approaching, in space, a sine function. That could be obtained 
in other ways, such as by the shape of the pole and over- 
hanging tips; but was it not true that if the pole phase were 
entirely solid, thev were more liable to have distortion of the 
magnetism laterally when there was an inductive load by 
the cross magnetisation? Thus, if the winding were concen- 
trated n the way suggested by the authors, and making 
deliberatelv a stronger piece of pole in the middle, if the 
initial distribution of magnetism at no load was approximately 
a sine function without any cross magnetisation, that would be 
sheared over, and the E.M.F. curve would no longer be a true 
sine curve, and the heating would no longer be a minimum in 
the armature iron. There might be some advantage in that 
form ot’ pole, because there would be less hability to such 
distortion and therefore less heating at full load. This might 
not be important; but he mentioned it to ask whether it had 
been found from the heat point of view that the iron loss at 
full load was really different between these two types. For 
the method of compounding through the excitor of the alternator 
mentioned in the Paper, he had nothing but the utmost 
adintration, 

Mr. E. J. Fox (Messrs. Willans and Robinson) said that those 
who had been engaged in working up the turbine side of the 
business know well enough the difficulties to be taced quite 
apart from the electrical side. Mr. Parsons and his associates 
had had to work at the two together, and he was quite sure 
the difficulties would have disheartened most other people. 
Some four or five years ago, when Messrs. Willans & Robinson 
first took up the manufacturing of steam turbines, they found 
considerable ditticulty in getting generators for coupling to 
turbines, and the few remarks in criticism of the Paper which 
he was going to make were based on experience with different 
types of generator nade by different mahers. He was sorry 
that the authors had confined their Paper as regards direct- 
current machines fo those with smooth cores and corrugated 
commutators. He knew that machines of this type had, in,tlTo 
past, and still were, doing very excellent work, but he thought 
it was setting a comparatively low limit if they were to put 
this down as finality, which was practically what it amounted 
to. Both as far as the smooth core armature and the com- 
mutator were concerned, he was perfectly certain that the type 
of machine described in the Paper had got to give way to the 
toothed core machine and carbon brushes if direct-current 
turbine sets were going to seriously compete with reciprocating 
enyines. First of all, as far as the smooth-core machine was 
concerned, surely nobody could call it mechanical. The con- 
ductor had to be laminated in order to avoid eddy currents, 
and had to be driven in the same way as the smooth-core 
machines were driven ten or fifteen years ago, by means of 
driving pegs. "Then the conductors on the outside of the surface 
had to be bcund down with steel binding wire, and it seemed 
to him that they were very liable to shift. Mr. Fox then 
rererred to the success of the slotted core machines of Messrs. 
Brown, Boveri & Co. The authors stated that the objection 
was that they did not get such good commutation; but he 
did not think this was the case. With some dynamos with 


-slotted cores, which Messrs. Willans & Robinson had put down, ` 


and others which he had seen on the Continent, the conimuta- 
tion was as good as was wanted. In principle these machines 
seemed to differ from the authors’ designs in that, in addition 
to compensating winding there was a commutating pole, but it 
would seem ав if this latter wis the natural consequence of 
events. The commutating pole would certainly save a good 
deal of copper on the compensating winding, in so far as the 
air-gap was considerably reduced, and in addition to that it 
gave the commutating field iust where it was wanted, instead 
of an indefinite field not concentrated so closely as it was 
possible to concentrate it with a commutating pole. Dealing 
with the commutator, he thought that the corrugated com- 
mutator with wire brushes was bound to die a natural death 
very soon. The only reason that he could see why wire brushes 
were used was that if the commutator got out of balance it did 
not matter to the same extent as with carbon brushes. He 
had been looking at some drawings of a new type of com- 
mutator which Messrs. Brown, Boveri were experimenting with 
at the present time, designed for working entirely with carbon 
brushes. The idea was to support the commutator in such a 
way that as the bars heated up expansion took place end-ways, 
and prevented bulging on the periphery. With regard Чо 
alternators, the authors had touched on the question of the 
salient pole rersus the cylindrical, type. He was entirely in 
agreement with them here. Messrs. Parsons had adopted the 
salient pole type of machine, and he thought from his expe- 
rience that there was, at all events, very little to choose between 
the two. The salient type had perhaps these two advantages : 
(1) that better regulations could be obtained; and (2) bigger 
overloads could be maintained, due to the greater amount of 
copper. One final remark on the subject of alternators, dealt 
with the author's advocacy of compound alternators. There 
had been a good тапу of these brought out from time to time 
and discarded, and he thought the best machine was an ordinary 
alternator without any of the complications of compounding, 
and if closer regulation or voltage regulation were required. 
the use of a Tirrill regulator would enable them to do the thing 
as simply and cheaply as possible. 

Mr. W. PARKER (Messrs. Siemens Brothers’ Dynamo Works, 
Ltd.) said that the authors had dealt with the history of the 
direct-current turbo; he would like to add a few remarks upon 
the history and development of the direct-current machine in 
general. The authors had advocated metal brushes and smooth 
armature cores. Looking back to the early stages of the 
electrical industry, and more particularly to that period when 
the bipolar machine was at the height of its popularity, it was 
found that metal brushes and smooth cores were used exclu- 
sively, and in spite of the fact that these machines had to 
run on lighting circuits with very steady loads and at low 
speeds, it was found that these brushes required a fair amount 
of attention in order to get them to run sparklessly. With the 
advent of traction and fluctuating loads and large overloads, 
the fixed position of metal brushes was found to be entirely 
unsuitable. Carbon tips were tried, and while they effected 
Ome improvement they were found to be insufficient. Some- 
thing new was required, and this was found in the exclusive 
use of the carbon brush. |n this way carbon brushes were 
established, and smooth cores were abandoned, as the introduc- 
tion of carbon brushes rendered possible the use of slotted arma- 
tures. He was therefore very much surprised to find that the 
authors still advocated that antiquated construction, the smooth- 
core armature and metal brushes, and a type of machine in 
which the commutation difficulties were exceedingly severe, and 
in which it was cxtremely desirable to get an armature wound 
in such a way that the winding could not shift, otherwise the 
machine would rapidly get out of balance. Moreover, he was 
convinced that in the very near future users would insist on 
carbon brushes and slotted armatures. When his firm first took 
in hand seriously the designing of direct-current turbos suitable 
for operating with carbon brushes, they soon found difficulties. 
The real difficulty was not vibration, as had been anticipated. 
but excessive heat from the commutator. Vibration could he 
got over by a suitable brush holder, but excessive heating did 
not lend itself to апу very easy solution. They found it 
absolutely necessary, 11 carbon brushes were to be used on high- 
speed commutators, that artificial cooling should be employed. 
The particular form used by his firm was to have holes arranged 
axially in the segments of the commutator, with a fan attached 
to the shaft for introducing a powerful draught of air through 
these channels. There were other methods of cooling a com- 
mutator, such as diverting a stream of air on the surface of 
the commutator by means of a motor-driven fan, situated in 
the basement along with the other auxiliary machinery. He 
had found that the method of artificial cooling by means of 
axial holes, that the ten.perature of the rest of the commutator 
with carbon brushes, could be kept down to less than 40° F., 
and with a density under brushes of 45 amperes per square 
inch, the brushes used being those of Le Carbone manufacture, 
X and Z qualities. In connection with this question, he men- 
tioned that one of the largest firms on the Continent, who had 
built upwards of on» hundred direct-current turbos, had given 
up metal brushes entirely, and had gone over to carbon brushes, 
and they had always used slotted armatures. On the question 
of commutating poles and compensating windings. he said he 
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noticed the authors advocated the latter only. According to 
the Paper, their reasons were that when commutating poles 
were employed (1) there was sparking with sudden variations 
of load; (2) a tenden:;y to flash over on the commutator; (3) that 
machines so fitted sparked at some loads and not at others; 
(4) that the sparking was bad at varying voltages. These 
statements were certainly incorrect. He had himself seen 
several machines fitted with commutation poles giving absolutely 
sparkless running under all these conditions, with the circuit- 
breaker tripped, and the full load current on the machine. 
With regard to sparking at varying voltages, he had seen 
machines fitted with commutation poles running absolutely 
sparklessly when the voltage had been varied from zero up to 
the maximum normal value. His firm, when testing these 
machines for commutation, in order to make the final adjust- 
ment in the test house before the machine left the works, always 
tested on short circuit. The brushes were short-circuited, and 
the machine gave its full current at 10 to 12 volts. On the 
question of machines with commutating poles tending to flash 
over, his opinion was that the flashing over problem was 
independent of whether there were commutating poles or not. 
He had seen machines run sparklessly and then flash over, the 
reason being that the volts between the adjacent segments 
were too high. This brought him to the disadvantage which the 
use of compensating windings alone possessed. According to 
the Paper, it appeared that the practice of Messrs. Parsons was 
to employ about 2 to 2:2 times the ampere turns on the com- 
pensating winding to that of the armature. It appeared quite 
clear that with such an excessive amount of compensating 
winding on the pole shoes, not only would they get the com- 
mutation flux reversing, but there would also be a very large 
distortion in the main pole, because if the compensating ampere 
turns per inch of circumference in the pole shoe were eee than 
the ampere turns per inch of periphery on the armature, then 
clearly the distortion was not entirely neutralised. If, on the 
other hand, the ampere turns per inch on the pole piece were 
greater than the ampere turns per inch on the periphery of the 
armature, then they got flux distortion in the other direction, 
and he thought that with the large number of ampere turns 
utilised by Messrs. Parsons, the distortion would be actually 
greater than if no compensating winding was used at all. He 
thought there was very little doubt that the best construction 
for large units for direct-current turbos was a combination of 
commutating poles and compensating windings, as these were 
becoming now practically universal not only in England but 
also on the Continent. 

Dr. К. Pout (Phoenix Dynamo Manufacturing Co.) said that 
the main and critical features of Parsons’ latest machines 
ayreed very well with those factors which he had the honour 
of putting before the Institution a few months ago, the only 
difference being that the voltage per segment was about 50, as 
against 40 which he recommended. ‘The main features of 
Parsons’ direct-current machines were the compensating wind- 
ing, the bipolar construction up to very large construction; the 
smooth core and the metal brush and corrugated commutator 
construction. Three of these points had already been dealt 
with by previous speakers, and he was quite in agreement with 
the opinions expressed as being in accordance with best modern 
practice. He was of the opinion that the smooth-core armature 
would have to give way in a very short time, and also the 
metal brush and the corrugated commutator. As regards over- 
compensating windings, he agreed with the previous speaker, 
who said that the field distortion was by no means eliminated. 
As a matter of fact, 1f they worked out the design of the 
790-kw. generator, and calculated the field distortion, it would 
be found that the negative field distortion was about twice 
as much as it would be if there were no compensating winding 
at all. He did not mean to suggest that in Parsons’ machines 
there -was any great field distortion. It was kept down quan- 
titatively by employing smooth core and a very big air-gap, and 
he believed the reason Mr. Storey advocated smooth core was 
that he employed his over-compensating winding. If he would 
concentrate the over-compensating winding in the neutral zone 
only, leaving so much ampere turns on the field as to prevent 
field distortion, he would find that the slotted core with the 
very much smaller air-gap ‘would give better results. The 
second portion of the Paper, dealing with alternate-current 
machines, was very interesting reading, and contained one or 
two points which were distinctly novel. The first was the 
winding of the coils in hermetical sealed coil cases. Не would 
like very much to have a more detailed description of how 
this winding was carried out. He did not see how the slipping 
of the coils in the cases was prevented, and he did not under- 
stand how the coil cases were secured. Another point of 
particular interest in the alternating-current dvnamo was the 
leakage path method of compounding described in the Paper. 
The idea was very ingenious, and he congratulated Mr. Law; 
but at the same time he had some doubt us to whether it would 
work out in pra-tice as a commercial success. The curves in 
the Paper showed that in order to maintain approximately 
constant voltage. an increased pressure of about 60 per cent. 
was necessary with a negative load of 0'8 power factor. That 
would mean that the total flux must be increased in the ratio 
of 1 to 16, or an enormous flux must pass through the leakage 


path. "There was another consideration. As soon as that leakage 
path was completely saturated, say, 24,000 C.G.S. units, even 
then the permeability of the material was somewhere between 
50 and 40. Assuming that the leakage between the pole tips, 
without any such leakage path, was 5 per cent., then the 
leakage which was left, even at the highest density, wouid be 
between 150 and 200 рег cent. ln other words, rt seemed to 


. him that the excitor fitted with such a leakage path would 


be about three tim?s as large as an ordinary excitor. He did 
not know whether he had made a mistake, but it seemed to 
him that that was about the case. There was, turther, the 
additional expense of the choking coil and of the current trans 
former, and he had some doubt as to whether that expense 
would be compensated for by the saviug in the construction oí 
the alternator. 

Мг. Е. Н. Стоосн (British Thomson-Houston Со.) criticised 
the opinion expressed by the authors that the salient pole was 
preferable, more particularly for high speeds, which it was 
now the tendency to use. The salient pole machine could be 
regarded as, say, a four-pole machine, having four large slots, 
and necessarily, to get the same excitation, the conductors in 
each slot, and consequently the size of the slots, must be very 
much increased, t.e., there were large size conductors and con- 
siderable difficulty in getting rid of the heat. Another feature, 
of course, was that 1n the overhanging portion of the slots, viz., 
the pole tips, there might be very heavy bending stresses, and 
the limit in the peripheral speed of the machine generally 
ceased there. Dr. Thompson had spoken of the distribution 
of flux round the periphery. With а definite pole machine 
this could be made practically anything that might be desired. 
With a cylindrical rotor, if advantage were to be taken of most 
of the periphery, then there was only а small portion in the 
centre of each pole which was not wound; consequently, there 
was a very increased density in this portion. With a well. 
distributed stator winding the effects of the higher harmonics 
could be very nearly eliminated by the coils in different slots 
being connected in seties. The winding was then so distributed 
that the higher harmonics were eliminated, and consequently 
there was at disposal the use of any distribution of flux that 
they might care to use, and therefore, in order to keep down 
the density in the centre, it was desirable to make this a flat 
tip, т.е., an even distribution of density across the pole tips. 
His company had made some machines with a modified cylin- 
drical type of rotor. In these, the diameter over the poles 
was rather larger than between the poles, and the conductors 
were carried in slots. Consequently, they had the advantage 
of the exciting winding distributed in comparatively small slots, 
no bending stresses, and also, by the use of the increased 
diameter, the flux distribution could be spread over a con. 
siderably larger portion than if a purely cylindrical rotor had 
been adopted. The reluctance of this machine was’ variable, 
and was bigger between the poles than over the pcle faces. 
Another advantage was that this increased diameter allowed. 
a double depth of ring for retaining the winding. "ome 
machines were ruüning at 300 feet per second, and this ring. 
being sufficiently thick, required no internal support. The rotor 
was therefore made with a large hole in the middle, and 
adequate ventilation without any auxiliary fans was obtained. 

Mr. Mites WALKER (British Westinghouse Electric & Manu- 
facturing Co.) said the question of salient poles v. cylindrical 
windings was a very important matter for the designer, and 
time would show which machine would survive. In his own 
opinion the cylindrical machine was the type which would sur. 
vive, for the reason that from such machines it was possible to 
get the largest output from a given amount of material. The 
first striking difference in the two types was that in the cylin- 
drical type there was a very short pole with a winding distri- 
buted over а great width, whilst with the salient type there was 
a comparztively long and narrow pole, from which there was a 
leakage across, whereas in the former there was very little leak- 
age indeed. In the case of the cylindrical type the winding was 
supported mechanically in small sections, allowing the use of 
MESI much higher peripheral speeds. In the other type, the 
winding was more or less huddled together, and therefcre the 
cooling of the copper was very much worse. In the Paper the 
authors had stated that the output of the machine was propor. 
tional to the sectional area of the pole into the sectional area 
of the copper, but he wished to point out that there were two 
other factors of very great importance which must also be con- 
sidered. One was the current density at which it was possible 
to work in the copper, and the other the flux density at which 
it was possible to work in the steel. With the cylindrical {уре 
of winding it was possible to work the copper at least 50 per 
cent. higher than in the other case. Considering the saturation 
curves of the two machines, he pointed out that in the case of 
the salient pole type the limit of working must be fixed lower 
down on the saturation curve than if the cylindrical core were 
adopted. The reason was that as the flux increased the leakage 
increased, and a point was reached where the ampere turns in the 
pole were increased, and consequently the leakage. to such an 
extent as even to make the characteristic curve bend down- 
wards, without increasing the flux at all. In the other case, а 
point was ultimately reached when the iron was saturated over 


' a larger area than was the case originally, so that the curve was 
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always rising, and they could work at a higher point and still 
keep up the voltage on heavy loads. Why was it, he asked, 
that the evlindrical type had not been more used by many 
designers who really were very competent to judge of these 
things? Опе of the main reasons, he thought, lay in the con- 
struction of the end connections. It was easy enough to have 
а cylinder with a number of slots in it; and it was easy enough 
to hold the winding inside the slots. but difficulties arose in 
the portions which protruded at the ends. This was the trouble 
which had stopped the cylindrical type from being used, but 
he believed that if this ditticulty were got over, and the end 
connections supported, then the cylindrical type was bound to 
supersede the other. The difficulty was that there was only a 
limited space, and bands or a ring were required to hold the wire 
down. ln a type of construction which he had seen a good 
deal employed recently, and which had been successful in a 
very great number of cases, the copper bar was cut down to 
about half its width where it left the slot, and end con- 
nectors were then built up with copper straps, which went from 
one bar to the other. These were grooved with V grooves at the 
side, assembled and covered with mica, and held by means 
of end rings after the manner of a commutator. А steel ring, 
insulated with mica, is placed over the whole, where the bars 
are cut away. This form of construction enabled the use of 
enormous peripheral speeds without danger. Не could give 
figures of the enormous outputs to be obtained from very small 
sizes. lt was possible with a rotor of about 20 in. diameter to 
get 60,000 ampere turns. If they tried to put this in connection 
with a salient pole, and yet preserve a fair amount of the iron— 
because they must consider how much iron they would have— 
they would not be able to get within 50 per rent. of that figure, 
because thev had to work at a lower current density, and there 
must be some kind of mechanical support, which always took up 
a lot of room, whereas with the other winding thev mixed up 
the iron and copper electrically and mechanically. ‘Chis enabled 
the building of a 2,000-kw. machine with a rotor of 20 in. 
diameter, and the active iron only 20 in. long; t.e., a 2,000-kw. 
rotor about the size of an old-fashioned garden roller. "This was 
the reason why the distributed winding looked promising in the 
future. Another reason was that it made the construction of 
the compounded alternator, which he described some years ago, 
more simple indeed. These alternators were used in a great 
number of places, in sizes varying from 500 kw. to 3,000 kw. 
capacity. "They would hold their voltage on the ordinary power 
factors met with in practice from no load to full load. These 
compounded alternators had two features which were not to be 
found in an ordinary compounded alternator. Any arrangement 
in which the exciter was made to increase its voltage at the 
time when the load came on always had the drawback that there 
was a second or two seconds’ lag, due to the self-induction of 
the field; so that if the load was jerked on, there was flickering 
in the lamps before the compounding could work; but with the 
arrangement mentioned above, the armature reaction was made 
to strengthen the field, and incidentally as the load came on the 
volts corrected themselves. It was possible to throw the whole 
load on from no load to full load with а switch, and with a 
lamp in parallel with the load there was not the slightest flicker 
or increase in brightness when the load came on. 

Mr. Н. M. HoBART thought they were very far from finality 
in this question. There were reasons for this, he thought. It 
was possible to overcome reactance voltage and armature reac. 
tion with compensating windings and interpoles, and both were 
fairly satisfactory, but they did not, of course,-affect the peri- 
pheral speed, which was one of the chief troubles. 'The trouble 
of finding a brush to work smoothly with peripheral speeds ot 
50 to 40 metres per second was a mechanical trouble. It 
seemed to him that the reason why no very great success had 
yet been obtained with turbo-dynamos was that they were 
going contrary to fundamental laws, whereas in connection with 
alternators they were working in accordance with them. АП 
designers knew that the properties of the alternating-current 
machine came out better the higher the speed, although he 
felt that this was being rather overdone ; in fact, he thought the 
speed might be dropped a little, even if there was not so much 
economy. But the reverse was the case with continuous-current 
dynamos. The slower the speed the better would the direct- 
curent dynamo come out, and they ought to be satisfied with 
a continucus-current dynamo running аё slow, or, at any rate, 
medium speeds. There was another reason. The turbine did 
not show up favourably in comparison with reciprocating 
engines for steam consumption below 1,000 kw.; they did. not 
want them to, and the thing worked out nicely in this respect. 
It was only in the larger sizes of turbines and alternators that 
the great economy over piston engines was shown. 

Mr. A. Н. Law, replying brietly to the discussion. dealt with 
a few of the points raised, and reserved a full reply for the 
jearnal. Deshne with Prof. ‘Thompson's constants for different 
sizes of machines, he said that it must he borne in mind that 
these old machines were a good deal smaller than the later ones, 
and if they were to build a 20-kw. plant now at 18.009 revolu- 
tions. he did not think they could do any better than Mr. 
Parsons had done in 1885 as regards smallness for a given out- 
put. Mr. Stenev had himself gone into the design of the 1885 
machines, and it was wonderful how near Mr. Parsons had 
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been to good modern practice of to-day. А good deal had 
been said about the retative advantages of smooth core and 
slotted armatures. The fact was that Messrs, Parsons were 
smnpiy relying on experience of both types. As was stated in 
the Paper, slotted cores had been built, and they would be the 
last to say that no good result had been obtained with them. 
Mr. Stoney and himself had both seen them running, but at 
the same time such exceptionally good results had been obtained 
recently with large two-pole smooth core machines with dis- 
tributed compensating winding, that having that experience 
they were extremely loth tor the moment to alter their desiyn 
and go in for slotted cores and carbon brushes. ‘The question 
of carbon brushes had been raised by nearly every speaker, and 
he was pleased that it had been raised, because anybody who 
said that carbon brushes were not going to be used in the 
future would be taking a very bold step. Neither Mr. Stoney 
nor himself had made any sech statement. ‘There was the 
possibility, or even a probability, that some form of carbon 
brush would eventually be used, and all commutators con- 
structed by Messrs. Parsons were so designed that if the carbon 
brush became a thoroughly practicable proposition, the change 
could be made at very small expense, i.e.. sutlicient surface was 
provided to enable carbon brushes to be used. No doubt it was 
a more diflicult thing to design a continuous-current generator 
which would commutate satisfactorily with metal brushes than 
a machine using carbon brushes, and he could not help wonder- 
ing whether the anxiety of some people to see carbon brushes 
used by everybody else might not be due to experiencing ditti- 
culties in designing dynamos which would commutate satisfac- 
torily with brass-wire brushes, and he submitted that if a 
dynamo could be made which would commutate successfully 
with brass-wire brushes--and at present there was not the 
slightest doubt that it could be done—let them construct the 
machines for the moment with brass-wire brushes, and as soon 
as the ideal carbon brushes and holder came along then adopt 
the improved method of commutation. He would like to men- 
tion that they had in their works at present a large number of 
motors driving various machines, and the best commutating 
niotors in the place were some comparatively old bipolar smooth 
core motors, built by Messrs. Crompton, and running with. 
gauze brushes. They looked old-fashioned, and probably they 
were rather big for their output according to modern machines, 
and could not be built as cheaply as the modern motor, but, at 
the same time, for reliable running there was no motor in the 
works to equal them. He would hke to correct. one statement 
of Dr. Pohl’s, who stated that the volts per segment were 50 in 
the only machines of which the figures were given. As a matter 
of fact, the value was 42 to 43 volts per segment, which was 
practically the same as Dr. Pohl had mentioned as being suit- 
able. Dr. Pohl had raised the question of the size of exciter 
when using leakage paths and compounding. As a matter of 
fact. it was true that exciter magnets had. to be somewhat 
larger, but the only thing this affected was the iron in the 
exciter magnets, and the iron of the exciter magnets was only 
a small proportion of the total cost of a large alternator. 
Copper was slightly increased by the amount necessary for the 
somewhat larger pole and the increased iron, so far as he could 
remember, did not exceed 50 per cent. at the outside. Опе: 
point had been mentioned by Mr. Miles Walker and Mr. 
Clough in connection with the salient pole and barrel windings. 
One diflicultv of the barrel windings was the end windings. 
which had to be supported bv some form of gap unless the ex- 
tremely ingenious arrangement shown by Mr. Walker was 
adopted. (Mr. Law here mentioned that the Chairman had re- 
minded him that a similar arrangement had been invented by 
Prown years ago.) If this were done it was necessary to cool 
the windings under the cap. and that took away the possibility 
of cooling theni along the barrel of the rotor. They could not 
have the same high density along the barrel and in the cap 
unless there were ventilation facilities. With regard to the 
time lag referred to in the exciter compounding, as a matter of 
fact there was no time lag in the exciter magnets with the 
leakage path compounding, for this reason, that the flux in the 
exciter magnets was almost the same, onlv in one case it passed 
through the leakage path, and when the load came on it was 
diverted and sent through the armature; therefore there was 
verv little change in the flux in the magnets of the exciter, and 
consequently there was no time lag in the exciter. There was 
a time lag in the main motor magnets which would &liehtly 
delay the compounding action, but almost the same test men- 
tioned by Mr. Walker had been anplied to this winding. A 
lamp was put in a dark room and full load thrown on. but. 
there was no flicker in the light whatever, so that. as far as 
that went, the time lag might be neglected. 


Royal Institution.— Among the lecture arrangements after 
Easter are the following : —' The Development of the Modern 
Turbine and Its Application," by Mr. Gerald Stoney (two lec- 
tures); "The Scientific Work of Lord Kelvin” (with experi- 
ments and typical apparatus illustrative of his discoveries and 
inventions), by Prof. J.'.. Larmor, F.R.S. (Fridav evening 
discourse). Among succeeding Friday evening discourses will be 
one by Prof. Sir James Dewar, F.R.S. 
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A NEW METALLIC MIRROR FOR SEARCH- 
LIGHTS 


~ VER since the introduction of searchlights for battleships, 
attempts have been made from time to time to substitute 
metallic mirrors in place of glass ones, which are unsatisfactory, 
due to the fact of their being so readily broken by concussion 
when firing the guns, and that the silvering at the back of 
the mirrors is very liable to blister and Jeave the surface of the 
glass. Tha difficulty of making true parabolic mirrors has been 
overcome by the Cowper-Coles Electrolytic Process, which briefly 
consists of depositing by chemical means on the convex side 
of a glass former or mould a thin silver film and then spinning 
the tormer in an electrolytic cell charged with copper anodes 
and a copper electrolyte so as to deposit the copper on the 
silver surface, the rrocess being continued until the silver film 
has received a sufficient thickness of copper to give the desired 
rigidity to the parabolic mirror. The glass mould and the 
electro-deposit are then removed from the depositing cell and 
placed in а vessel containing cold water, the temperature of 
which is gradually raised until the expansion of the copper 15 
sufficient to cause the metallic mirror to leave the glass tormer. 
The silver-faced mirror thus produced has as highly polished a 
surface as the glass, and is finally subjected to an after- 
treatment to prevent the silver from tarnishing and then 
mounted in a metallic ring (which fits in the projector case) 
provided with knife edges, which firmly grip the edge of the 
mirror without distorting it. A large number of mirrors made 
by this process have been supplied to the British Government, 
some of which were sent out to the South African War. 

Mr. Cowper-Coles is now introducing a new metallic mirror, 
which is only partially made by electro- deposition. The mirror 
has a surface composed of alternate bands or rings of gold and 
white reflecting surfaces which, it is claimed, give a moie 
penetrating beam of light both at night and in foggy weather. 
Objects on which such a beam of light is thrown stand out in 
greater relief than in a light thrown from a silver white metal 
mirror, and the intensity of the light is so great that it is 
impossible to aim accurately at the projector. Another great 
advantage claimed for the new mirrors is that they are not 
fractured by concussion, and even when penetrated by bullets 
the area of distortion is very small. 


Action against Marconi Co.—Before Mr. Justice Bigham, in 
the King’s Bench Division on Wednesday and Thursday last 
week, an action by the Buitenlandsche Bank of Amsterdam 
against Marconis Wireless. Telegraph Co. to recover damages 
for an alleged breach of contract in connection with the erection 
of a number of wireless telegraph stations in the Dutch East 
Indies and the formation of a company to own and work the 
stations was heard. For the plaintiffs, it was stated that a 
year ago it occurred to some gentlemen acquainted with the 
Dutch East Indies that the islands afforded a good field tor the 
operations of a wireless telegraph system, and they applied 
to the Dutch Government for a cóncession, and put themselves 
into communication with the defendants. "The result was that 
in November, 1906, it was agreed between the plaintiffs and the 
defendants that the former should form a company under 
Dutch law with a share capital of about £200.C00. It was also 
agreed that the defendants should arrange for the creation of 
38 stations, and provide the necessary working capital ot the 
new company up to £50,000. ‘The concession was granted on 
June 5th, 1907, and according to Dutch law £1,000 had to be 
deposited, and 10 per cent. ‘of the amount of the subscribed 
capital of the new company had to be paid. In the previous 
January the defendants had registered the Sanfil Co., and 
‘assigned to them any benefits they were entitled to under the 
avreement. The £1,000 required as a deposit was provided by 
the Sanfil Co., but the defendant company lent them the 
money with which to send the cheque. In the result the con- 
cession was cancelled, and the company came to nothing. De- 
fendants said that they were not under any obligation to the 
plaintiffs until the Dutch East India Co. was formed and in 
a position to commence business, and that, as they had trans- 
ferred their benfits and obligations to the Sanfi] Co., they were 
under no liability to the plaintiffs. Mvr. Justice Bigham, in 
giving judgment, said the defendants contended that under 
the contract they were to be released from liability if they 
formed a company and assigned to that company all their 
benefits and obligations йы the contract. It was clear that. 
the defendants formed a company called Sanfil, Ltd., and 
assigned to it all their benefits and = obligations under the 
contract with the plaintiffs, and in his opinion the defendants 
were under no liability to the plaintiffs in respect of the 
failure to erect thé telegraph stations and to provide the 
working capital for a company to be formed to take over and 
work the stations. "Therefore, he entered iudgment for the 
defendants, with costs. If the case’ should be taken further. 
and his decision was reversed, he assessed the amount of 
damages to which the plaintiffs would be entitled at £1.000. 


CARS FOR UNDERGROUND ‘ELECTRIC 
RAILWAYS. 


LONG report on the design of car bodies for electric 

underground railways has been submitted to the New York 
Public Service Commission by’ Mr. Bion. J. Arnold, and is 
published in abstract in the Street Railway Journal (New York). 
The following analysis is given of the average time required 
under present conditions of working on the New York subway 
with cars of the type shown in Fig. 1 :—(1) To open doors of 
cars after train has stopped- average, 2 seconds: (2) to unload 
an average of 165 passengers through 14 doors (15 to 20 seconds) 
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Fic. l.—PrAN oF PRESENT SuBway Car, 
AT ENps. 


WITH SINGLE Doors 


—average 20 seconds; (3) to load an average of 206 passengers 
through 14 doors (15 to 30 seconds)—average, 20 seconds; (4i 
to close the car doors and give the signal by means of bell горе 
to motorman—average, 15 seconds; (5) total average time of 
express trains at station platforms between stopping and start- 
ing during the height of the rush hours—average, 55 seconds. 

By means of the changes in car design recommended іп the 
report, however, it is expected that the following schedule can 
be obtained without altering the conditions in other respects :- 
(1) To open doors after train is stopped, 2 seconds; (2) to 
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Fic. 2.—SuGGESTED ALTERATION TO EXISTING CAR BY THE ADDI- 
TION ОЕ Extra Doors NEAR ENDS. 


NH. 
Pt 


unload.165 passengers through 14 doors and to load 206 pas- 
sengers through separate acors, both processes being carried on 
at the same time, 20 seconds; (5) to close doors and give signal 
to motorman, 8 seconds; (4) total average time of trains at 
express stations during rush hours should not exceed 30 seconds. 

In a general consideration of the question, the following re- 
quirements are laid down for successful working :—(1) Separate 
entrances and exits; (2) a space which can be cleared so as to 
be ready to quickly receive the passengers boarding a car; (31 
convenient means of circvlation inside the car; (4) standing 
room space contiguous to the exits; (5) as many cross seats as 
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Fic. 3. "c БЕЕН САВ ОЕ GREATER SEATING на FOR 
FUrURE SUBWAYS. 


practicable; (6) exit and entrance doors suttciently removed 
trom each other to allow for the car stopping convenient to 
guiding rails on the platforms; (7) doors located so as to num- 
mise the danger from open spaces at curve platforms. 

A number of types of car in use in America are then con- 
sidered in some detail and compared, including cars with cen- 
tral side door and end doors, cars with two quarter side doors, 
ears with three doors near centre, cars with multi-side doors. 
and cars with double doors near ends. s 

The final covrse recommended 1s the alteration of the existing 
cars іп the manner shown in Fig. 2. by introducing additional 
side doors, one near each end of each side of the car, and as 
near as practicable to the present end doors. the distance be- 
tween the doors being at least sufficient to furnish a pocket for 
the sliding doors. These additional doors can be added without 
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disturbing the present seating arrangement of the car to any bl.cking the space which should be provided for the passengers 
eat extent. It is true that the introduction of these doors entering the car. The result will be that passengers will move 
will make it necessary to remove eight seats from each car, in and out much more quickly than at present, and the move- 
but the operation of the cars in actual service will make it pos- ment of passengers into the car will facilitate the movement of 
sible to pass so many more cars through the subway that the passengers out of the car. 
loss of eight seats in the added cars, and the extra standing An advantage over cars with central dcors is that the exit 
room, so convenient to the separate exit, is a feature which will and entrance doors are both directly under the eye of the gate- 
decrease the station waits and thereby increase the schedule man, who can accentuate the circulation by opening the exit 
speed. door slightly in advance of the entrance Coor, which can be 
The new doors can be used for exits, and the present end done by mechanical] or pneumatic means. 
doors for entrances, thus providing at once the means of carry- The seating capacity in future cars of the same overall dimen- 
ing on the process of unloading and loading simultaneously and sions, and with the arrangement of doors described, could be 
without the present conflict which during rush hours has increased. from 44 to 48 by the provision of more longitudinal 
become so objectionable. This car provides a separate space seats. But for future subways, the wider type of car, shown in 


for leaving passengers to collect around the exit doors without Fiz. 5, is recommended. 


THE MANCHESTER ELECTRICAL EXHIBITION 


N our last issue we announced that final arrange- tion to the principal railway stations and tramway 
ments had been made as to the place and date of routes. This site, which is in the important residential 
the Manchester Electrical Exhibition, which is to be district of Fallowfield, has been offered rent free by 
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SKETCH Mar or MANCHESTER, sHOWING POSITION OF EXHIBITION Site АТ Piatt Fietps Park, AND PRINCIPAL Tramway ROUTES. 


held from October 3rd to October 31st, in special the Manchester Corporation, and is easily accessible 
buildings to be erected at Platt Fields Park, Fallow- by tramcar from the centre of the city. The special 
field, and we are able this week to reproduce a map building which is to be erected is to cover a space of 
of Manchester, showing the position of the site in rela- somewhat over one hundred thousand square feet. 
E 
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As already announced, arrangements have been 
made with the Electricity Committee of the Manchester 
Corporation for a full supply of the necessary electrical 
energy. We now understand that the charge to ex- 
hibitors for lighting (at 200 volts continuous current) 
will be 2d. per unit, and that the rate for power (at 
400 volts either continuous or three-phase, or for motors 
of less than 3} h.p., 200 volts continuous) will be 1d. 
per unit. The rent for meter and necessary fuses will 
vary from one to two guineas, according to the size 
demanded. 

Having regard to the fact that the exhibition is to 
be held in Manchester, it is proposed to invite manu- 
facturers of textile and mining machinery to be repre- 
sented, and to arrange for various exhibitors to have 
working exhibits of such machinery, and owners of 
works, mills, factories, and mines (of which there are 
a vast number in the north) will be able for themselves 


NEW TRAMWAY TRACK WORK 


HE vigorous expansion of Newcastle does not 

appear to be affected by such temporary consi- 
derations as engineers' strikes, if one may judge by the 
remarkable prcgress which is being made in city im- 
provements. At the present time a new thoroughfare 
is being opened up in the heart of the city, which will 
in course of time become one of the main arteries of the 
commercial portion. of the metropolis of the north. 


Fic. 1l.—SrEciaL Tramways JuNCTIION at MARKET STREET AND 
PILGRIM STREET, NEWCASTLE. 


Along this extension, which will possibly be called New 
Market Street, the tramway authority has already de- 
cided to make provision for tramway service, and as a 
result of this decision it has become necessary to mate- 
rially alter the permanent way in one of the busiest 
streets of the city. 

A large tramway junction measuring 148 ft. by 
143 ft. is being placed at the intersection of Pilgrim 
Street and Market Street, containing curved tracks on 
three sides of the main diamond crossing, which is 
almost at right angles. The total number of ercssings 
is 30. Messrs. Edgar Allen & Co., Ltd.. of the Impe- 
rial Steel Works, Shetheld, provided all the work for 
this lay out, executing it in manganese steel through- 
out. So faras it is known it is the first time that cast 
manganese steel rails have been used throughout in 
such a large junction cf this nature. 

It was decided to place the work down in position, 


APRIL 9, 1908. 


to see exactly how electricity can be applied to the 
business in which they are interested. 

Intending exhibitors are asked to write to this effect 
at the earliest possible moment, giving some idea as 
to the amount of floor space that they would desire 
to occupy, and the class of goods they would show. 
This will assist in securing a favourable position, and 
will also assist the committee in arranging the final 
details of the building, a plan of which, together with 
rules, regulations, and application form attached, will 
be circulated. 

The profits of the exhibition will be distributed by 
the committee as follows:-—(1) In a percentage return 
to exhibitors; (2) in a percentage return to contributors 
and donors; (3) eontributions to charities connected 
with the electrical industry, and the surplus, if any, to 
be specially dealt with by the committee as they think 
fit. 


ІМ NEWCASTLE-UPON-TYNE 


and for this purpose it was necessary to divert four 
lines of tram routes. Gangs of workmen were placed 
m continuous night and day operation on the change- 
over work, the day gang numbering about 50, the night 
gang 20. In order to facilitate the operations of the 
latter a series of five enclosed are lamps were connected 
by means of a bamboo pole and hook arrangement to 
the existing trolley wires and to earth, giving an excel- 
lent general illumination, and materially assisting 
operations. As a result, the whole work, involving 
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Fic. 2.—SpectaL JUNCTION IN PROCESS or CONSTRUCTION. 


the diversion of traffic, including the laying of 
between 400 and 500 square yards of concrete, 
the steel work, and the filling in cf wood pavement, 
has been accomplished in the exceptionally short time 
of one week. The credit of this performance is due to 
the excellent organisation of the City Engineering De- 
partment, under Mr. Kirkpatrick, who carried out the 
work of laying the junction, and the smartness of this 
achievement is emphasised by the fact that it was 
necessary to allow certain work connected both with the 
electric lighting and other companies’ mains to be car- 
ried out before the completion of the undertaking. As 
a result, Newcastle will be equipped with one of the 
finest examples of Junction work in the United King- 
dom, and the efficiency cf manganese cast steel for per- 
manent way construction will be admirably demon- 
strated. The first illustration which we produce by 
courtesy of the City Engineering Department conveys 
an idea of the extent of the work undertaken. The 
second shows some of the work in ecurse of construc- 
tion. 


\\ 


Арап, 9, 1908. ELECTRICAL ENGINEERING 558 


THE ALDWYCH EMBANKMENT L.C.C. TRAMWAY SUBWAY 


HE extension of the Kingsway tramway subway proceed by special car through the subway, along 
from Aldwych to the Embankment, which forms the Victoria Embankment, and over Westminster 
the connecting link between the northern and southern Bridge on an inspection of a porticn of the southern 


Fic. 1—ENTRANCE 10 SUBWAY FROM EMBANKMENT. 


systems of the London County Council tramways, 1s system, travelling thence through the subway to the 
now complete, and will be formally opened to-morrow, ' Angel," Islington, and returning to the Holborn 
when a special inspection of the subway will be made. subway station at about 4.30 p.m. 
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Fic. 2.—INTERIOR OF SUBWAY AT ENTRANCE OF TWIN TUBE TUNNELS. 


Visitors will assemble at the London Day Training The main features of the subway and the special 
College, Southampton Row, at 3 p.m., and will pro- form of conduit tramway construction were dealt with 


ceed to the Holborn subway station, whence they will pretty fully in an illustrated description in ELECTRICAL 
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ENGINEERING, March Sth, page 343, when the work 
was in progress, and we are now able to reproduce a 
couple of special photographs showing the appearance 
of the completed subway. Fig. 1 is a view looking 
across the Victoria] Embankment, and = showing the 
entrance to the subway by the side of Waterloo 
Bridge. Part of the special ‘work of the junction with 
the Embankment line is seen in the foreground, and 
the rearrangement of the old stone pillars, &e., in 
forming the new arch is clearly shown. Fig. 2 is from 
а photograph taken inside the subway ata point under 
Wellington. Street, about halfway between the Strand 
and the beginning of Waterloo Bridge. looking in а 
northerly direction. This shows the point of transi- 
tion from the double-track form of subway with girder 
construction to the twin cast-iron tubes through 
which the lines pass under the Strand to join. the 
double-track section lined with concrete under Ald- 
wvceh. These tubes are 14 ft. 11 in. in diameter, and 
this is sufficient. to allow even on the curved portion 
а clearance of 2 ft. all around to cars. 

The special form of conduit construction used in the 
subway was fully described by the aid of detailed 
drawings in the article already referred to, and the 
photographs now given serve to illustrate the different 
arrangement of the slot. The arrangement at the 
entrance to the subway. and. across the road seen in 
Fig. 1 is the standard road construction as used else- 
where in the L.C.C. tramway system, while in Fig. 2 
the special construction emploved within. the subway, 
where the weight of ordinary wheeled traffic has not 
to be borne, is shown. In this latter arrangement the 
standard fixed slot rails are replaced with iron covers 
51 in. in width, of a special bulb angle section laid 
in short lengths, and supported by special shaped 
castings at the ends. These ean be easily taken up at 
апу time, and uneover practically the whole width of 
the conduit. Another important difference is. the 
absence of the heavy cast-iron vokes used in the stan- 
dard construction. Detailed sectional drawings of the 
two arrangements will be found in ELECTRICAL ENGIN- 
EERING, Vol. I.. page Ө, in connection with the Em- 
bankment line. and the article on the subway. exten- 
sion in. the issue of Mareh Sth, расе R43. The 
double-truck sinele-deck all-steel ears that will be used 
on the through routes passing through the subway 
have already been in use in the older part of the sub- 
way and other parts of the system. Their overall 
length is about 233 ft.. and thev accommodate 36 
passengers. The whole of the track and conduit equip- 
ment. and also the construction of the subway, was 
carried out by the Works Department of the London 
County Council to the design and under the direction 
of Mr. Maurice Fitzmaurice, C.M.G., Chief Engineer 
to the Council, to whom we desire to express. our 
thanks for permission to take photographs in the in- 
terior of the subway. The laving of the cables and 
other electrical details have been under the supervision 
of Mr. A. L. €. Fell, Chief Officer of Tramways. 


—The Board of Trade has confirmed the 
London United Tramways Light Railwavs (extension of time) 


Light Railway Order. 


Order. 1908. amending the London United. Tramways (Light. 


Railway Extension) Order, 1904. 


Institution of Electrical Engineers. The foilowing is the result 
of the ballot for new members at the Institution on Thurs- 
day :— Associate s L. C. Bose. А. К. Gundry, H. Е. 


Haworth. Е. A. King. G. Lloyd-Jones, W. В. MaeCall. Asso- 
elates > F. Berry. А. E Kiralfy. Students: J. R. Abbott, 
А. №. Aikman, A. J. Airston, С. G. Barker, В. Е. Blackmore. 
№. Н. Brideut, Н. Brittan. W. А. А. Burgess, G. W. Burley, 


Н. Ching, J. Claughton. J. Davies. А. E. Н. Dinham-Peren, 


N. Dudman, K. N. Eckhard. А. €. Evans. W. A. Fletcher. 
W. B. Garrett. B. C. Gupta. L. G. Harris. C. Ð. Hayhurst, 
C. H. Hayward, H. €. Heath, L. R. Hickman, A. R. Hinde, 
D. W. J. Janes. W. G. Johnson, G. Н. Landon. К. €. Lunnon, 


n M. Meyer. Р. Nutter, р. A. 


Pearson, б. F. H. Satow, 
E. S. White, А. M. Willis. 


GERMAN ELECTRICITY SUPPLY STATISTICS 


RECENT issue of the Elektrotechnische | Zeitschrift. con- 

tains the statistics of the electricity works in Germany, 
which are published annnally in that journal. According to 
these statistics, there were in April, 1907, 1,526 generating 
stations in operation as against 1.554 in the previous year (see 
ELECTRICAL ENGINEERING, Vol. IL, p. 733), an increase of 192 
as against an increase. of 163 between 1905 and 1906. The fol- 
lowing tables summarise the information contained in the 
statistics, and give a good idea of the extent to which the 
various systems of generation and distribution are in use in 
Germany :-— 


Systems of Supply. 


| 


Plant capacity, kw. 


Number M 
System. of 
Stations. (Gene-  Accumu- 
rators. lators. 
Continuous current... bag .... | 1,217 178,169 64,853 
Single and two-phase... ВЕР € 11 26,201 115 
Three- phase... 1290 151,123 1,536 
Combined three- phase and single « or | 
two phase  .. 2 97. 14 
Combined continuous current and | 
single or two-phase... 19 13,828 2.838 
Combined continuous current and 
three phase ... 116 334,492 58,146 
Combined continuous current aud 
alternating (single and polyphase). 2 25,963 588 
: ! 
Totals 1,526 730,751 8,000 


Of these 1.526 stations, 1.025 are under State or municipal 
control, the remaining 501 only being under private control. 
634 of the stations have a plant capacity (including accumula- 
tors) of less than 100 kw., 625 are between 100 and 500 kw. 
capacity, and 165 are between 500 and 2,000 kw. Of the 64 
stations of over 2.000 kw. capacity, 12 have a capacity of over 
10.000 kw. The Berliner Elektricitits-Werke heads the list 
with a total capacity of 138,700 kw., which is the combined 
plant capacity of the six generating stations in Berlin, exclusive 
of the new 12.000 kw. station at Rummelsburg. 


Table II.— Votire Power, 


Number of Plant 


Motive power. 


stations. capacity, kw. 
Steam engines  .. ats ТЕ -— 669 544.551 
Water power  ... РТ - ed 161 16,352 
Gas and oil engines... 204 210 25.089 
Water power and steam engines 26 288 116,088 
Water power and gas or oll engines ... BG | 6,681 
Nteam and gas or oil engines Y 53 | 15,952 

Steam, gas or oil engines, and water 

power ... 27 5,263 
Electric power (from another station) 32 745 
Totals 1,526 730,751 

The total lamp connections amount to 486.828 kw. for incan- 


descent lamps, and 89.456 kw. tor are lamps. The total horse- 
power of motors connected amounts to 582.862 h.p., equivalent 
to 524.577 on the assumption of 900 watts per horse-power con- 
nected. This gives a total of 1.100.861 kw. connected. The 
total plant capacity for the 1,526 generating stations, including 
accumulators, is 858.841 kw.; or 078 kw. of plant per kw. con- 
nected. It is interesting to note that of the 1.526 generating 
stations in operation in 1907. over 1.100 were less than ten years 
old. At the end of the year 1888 only 14 stations were in 
existence, but the number rapidly increased from that date. 
In the vear 1900 alone no less than 144 new stations were set 
in operation, this being the maximum number for one vear. 


Electrification of the Swedish State Railways.— The sum of 
£210,000. which was granted for the purchase of water-power 
rights. has already been. expended, and the Railway Adminis- 
tration have asked for a further grant of £270.000. The 
generating stations which will be erected at the waterfalls will 
give a supply for industrial purposes as well as tor the State 
Railways. 
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THE ELECTRICAL EQUIPMENT OF THE “ MAURETANIA " 


В. W. C. MARTIN read a paper last Friday 

before the Institution of Engineers and Ship- 
builders in Scotland in which he described the elec- 
trical equipment of the Cunard steamer Mauretania. 
Before proceeding to details, he outlined the general 
history of electric lighting on board ship from the 
first vessel to be fitted, the American steamer 
Columbia, the lighting of which, by 115 10-c.p. lamps, 
was carried out under the direction of Mr. Edison in 
1880. In order to give some idea of the great pro- 
gress this branch of electrical engineering has made 
within the last 26 years, he mentioned that the total 


cost of the installation on each of the latest Cunarders 
was £65,000. 


Generators.—In the Mauretania the total output of the four 
electric generators is about 2,200 E.H.P., while the actual 
power required for all the lights and motors running at one time 


is 2,775 h.p. It is found in general practice that, the power 
W.M.5. MAURETANIA. 
MAIN CABLES MAIN SWITCHBOARD PORT GIDE. 
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board generating room. Each board has two generator panels, 
12 feeder panels, and one disconnecting panel. Normally the 
two switchboards are connected together as one board through 
the disconnecting switches, but may be separated in a moment 
from either room, and each side cf the ship operated as a 
separate installation. The use of fuses for the control of the 
large currents dealt with would have been inconvenient and 
unsafe, and instead automatic circuit-breakers (performing the 
function of both switch and fuse) were fitted. These circuit- 
breakers are of massive construction, the contact surfaces being 
pressed firmly together by levers. The make and break contacts 
are massive carbon blocks, at the extremity of the switch arms, 
and the main cireuit-breakers are so arranged that the flash 
at breaking takes place in fire-proof compartments well clear 
of the attendant. To accomplish this obiect and to make the 
operation of the switches easy, the handles are placed below and 
connected to the switches by insulating links behind the board. 
There switches are held in the closed position by engaging with 
a trigger which may be released either by hand or by a trip coil. 
In order to prevent the opening of the circuit breakers during 
a momentary overload, a relay is introduced which closes the 
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GCB Generator Circuit Breaker. RF Relay Fuse. 

PK Paralleling Key. GR Generator Relay 

PS Paralleling Socket MSH Main Switch Handles. 
VCW  Votaze Control Wheel GTC Generator Trip Coils. 
PVF Paralleling Voltmeter Fuse CC Carbon Contacts. 


being very intermittent, two generators are capable of doing 
the work, thus leaving a large margin in hand for emergencies. 
To find space for such powerful plant and to fit the installation 
on the safest and most reliable system, presented some interest- 
ing problems. The first of these was to determine the most suit- 
able type of steam generator. After due ccensideration, the 
Cunard Co. and the builders of the vessel decided to adopt the 
steam turbine, by the use of wnich the space required was re- 
duced to a minimum, with less weight and more freedom from 
noise or vibration as compared with ordinary high-speed engines. 
There are four sets of Parsons’ turbo continuous-current gene- 
rators. Each dynamo is shunt wound and is capable of giving an 
output of 3,759 amperes at 110 volts and 1,209 revolutions per 
minute. These generators are placed on an elevated platform 
abaft the engine-room, in two separate compartments divided 
by a water-tight bulkhead and arranged so that, in the event 
of either dynamo rcom being flooded with water, the ship could 
still be lighted from the unflooded side. A better arrangement 
for the generators would have been to place them nearer the 
centre of the ship, but being a vulnerable part, the Admiralty 
required them to be placed below the water line, hence the 
reason for placing them so far aft. 

Main Switchboard.—To control this great power with safety 
and efficiency in a confined space exposed to a high temperature 
and possible trouble from vibration, required controlling switch- 
gear of a substantial design, vet sensitive in action. The main 
switchboard, Fig 1, is divided into two parts, one section being 
erected in the port generating room and the other in the star- 


FCB Feeder Cirenit Breaker. FÁS Feeder Ammeter Socket. 
STC Series Trip Coil. DS .Disconneeting Switch. 
RTC kelay Trip Coil. BV Bus-bar Voltmeter. 
FR Feeder Relay. PV Paralleling Voltineter. 
КЕ Relay Fuse. FA Feeder Auimeter. 


trip coll circuit when an overload occurs, after a period adjust- 
able up to 15 seconds. Should, however, a reversal of current 
through the generator take place, the relay promptly closes the 
trip-cob circuit, and thus cuts the machine out of circuit. The 
opening of the circuit-breaker in turn breaks the trip-coil cir- 
cult, and prevents damage to the coil or waste of energy. The 
feeder switches are operated in a similar way, but without the 
reverse current arrangement. "They have, however, in addition, 
a trip coil in series with the main current, adjusted to open 
the circuit with а greater current than the relay is set to operate 
at, but instantaneous in action. ‘Thus, should a short circuit or 
heavy overload occur, and the relay tail to operate, damage to 
the cables and machinery is effectively prevented. The relay is 
simple and reliable in operation. It consists of a small motor, 
similar to that used in meters, through which part of the 
current is shunted. This motor tends to wind a strong silk 
cord on to а drum against the pull of a weight fastened to the 
other end of the cord. "The cord passes round a drum to which 
the contact arms are fitted. When the current exceeds the over- 
load limit, the torque of the motor is sufficient to wind up the 
cord, and thus close the trip-coil circuits. The adjustments are 
affected by altering the weights and varying the distance be- 
tween the contacts. 

All the ammeters and voltmeters are of the moving coil type, 
the former being operated from shunts in the main circuits. By 
this means it is possible to have the reading instruments in any 
convenient place, and in the J/auretania two instruments are 
fitted fcr each machine, one being in the port and one in the 
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starboard room. Оп each board, one additional ammeter 15 
fitted, connected to bars behind the feeder panels, and so ar- 
ranged that it may be connected by a plug to any one circuit at 
a time. By this means the current in any feeder may be ascer- 
tained without the expense of separate instruments for each 
circuit. Two station voltmeters and two paralleling voltmeters 
are provided, and the shunt regulators, which are placed behind 
the boards, are operated by a hand wheel on the front. 
Main Cables.—The Cunard Company, with their usual pre- 
cautions for the comfort and safety of their passengers, decided 
that a high voltage would not be advisable, which accounts 
for the current being generated at only 110 volts. This necessi- 
tated cables of a great carrying capacity, and also very heavy 
switch gear. The Admiralty further required all main cables 
to be run under the water line, and to accomplish this it was 
necessary to utilise the only available spaces in the coal bunkers 
or through the boiler rooms. Those who have had experience 
in the lighting of ships will know that these spaces generally 
are most objectionable for electric wires, especially the coal 
bunkers. The high temperature of the boiler-room, and the 
very large cables necessitated special precautions being taken 
to prevent the heat softening the insulation and allowing the 
cable to sink through the rubber, causing a short circuit. With 
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ordinary armoured and lead-sheathed cables, the heat would 
readily affect the insulating materials. It was, therefore, neces- 
sary to adopt fire-resisting covering as well as the usual vul- 
canised rubber, so that in addition there is a heat-resisting com- 
pound and an outer covering of two coats of asbestos braid fitted 
on the cables. Fig. 2 shows the method of fixing and protec- 
tion of cables. The double wire system is used throughout, and 
there are 48 main cables of about 2 in. external diameter run- 
ning from the generating station to the various sections of the 
ship, Fig. 3. The power is divided into 24 sub-stations 
of approximately 100 h.p. each, 12 of these being on the port 
side of the ship, and 12 on the starboard side. Eight of these 
stations provide power for forced draught fans, two to supply 
the engine-room machinery, and two for engine-room lighting, 
the remaining 12 being connected to auxiliary switchhoards at 
convenient distributing centres throughout the ship. 

Auxiliary Switchboards.— These 12 auxiliary switchboards are 
placed directly opposite each other, port and starboard, and 
cross-connecting cables are fitted so that, in the event of one 
section failing, the supply can be maintained from the other 
side. It should be mentioned here that, as the motors are only 
used intermittently, there is always sufficient surplus carrying 
capacity in the cables to provide for emergencies of this nature, 
thus guarding against any total extinction of the light. The 
auxiliary switchboards are fitted in fireproof chambers, prin- 
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«ipally on the main deck. The switches are single pole, and 
the fuses double pole—Mr. Lackie’s patent zinc fuse—which 
breaks circuit with a minimum flash. Each board is provided 
with a spare panel containing spare fuses ready at a moment's 
notice. 

Branch Cables and Wires.—From these auxiliary switchboards 
vulcanised rubber cables are carried in wood casings to section 
fuse boxes, which again provide distributing boxes at con- 
venient positions for supplying the lights, the wires being run 
without joints. It will be noticed that these cables running 
from the main deck to the different sections above are like the 
trunk of a tree, with branches spreading out to the different 
decks. Speciai precautions were taken to keep all positive and 
negative wires in separate grooves. In the corridors the casings 
are arranged so that all wires are accessible at all times. In all 
the rooms of the ship the frieze forms a covering to the electric 
casings. No fuse boxes have been fitted, but all fuse panels 
are built in specially arranged recesses in the panelling, the 
panel itself forming the door; a door is also fitted behind for 
access to the wires. Inside the door, a tablet or card is fitted, 
giving information of what each branch supplies, with size of 
fuse. 

In the wiring of engine and boiler spaces, and other parts of 
the ship exposed to rough work, the protection of the branch 
wires calls for special treatment. Some engineers think screwed 
iron conduit or galvanised iron tubes are most suitable, but ex- 
perience has proved that tubes sweat and retain condensed 
moisture, which very soon destroys the best insulation. The 
best results are obtained with parallel twin conductors, each 
conductor being separately insulated with pure rubber and vul- 
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vantage of the simple and more economical method of distribut- 
ing the power electrically throughout the ship. 

In this installation there are :—16 motors aggregating 800 h.p. 
for forced draught; 28 motors aggregating 276 h.p. for ventilat- 
ing of machinery space; 18 motors aggregating 409 h.p. for 
auxiliary machinery in engine-room; 16 motors aggregating 52 
h.p. for ventilating the ship; 53 motors aggregating 156 h.p. for 
the thermotanks supplying heated air; 4 motors aggregating 
64 h.p. for refrigerating machinery; 2 motors aggregating 16 
h.p. for two passenger elevators; 4 motors aggregating 108 h.p. 
for lifeboat winches; 8 motors aggregating 48 h.p. for electric 
jib cranes; 6 motors aggregating 78 h.p. for mails and baggage 
hoists; 6 motors aggregating 20 h.p. for hoists and stores; 2 
motors aggregating 10 h.p. for printing machinery; 1 motor 
aggregating 5 h.p. for wireless telegraphy; 20 h.p. for pantry 
and kitchen service machinery and hot plates; 80 h.p. for 106 
electric radiators for special state rooms, bath rooms, and hos- 
pital. This makes a total of 2,155 h.p. independent of the 
supply for lighting. 

The forced draught for the main boilers is supplied by 32 
fans arranged in pairs, and driven by 16 electric motors of 50 
h.p. each; the motors are of the enclosed type, developing the 
power at 450 revolutions per minute, with the current at 110 
volts. The fan impellers are of the single inlet type, being 
66 in. in diameter, and each capable of delivering 33,000 cubic 
ft. of air per minute, against a water pressure of 5j in. on the 
discharge side when running at 450 revolutions per minute. 
Owing to the high temperature in which these motors have to 
work, a very ingenious arrangement is provided whereby they 
may be cooled. Situated between the motor at the commutator 
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canised rubber, braided and bound together, then sheathed with 
an outer armour of galvanised iron wire. This system of ar- 
moured twin conductors has special advantages for engine rooms 
and other exposed parts. It is compact, requires less space, and 
has as strong a mechanical protection as an iron tube, but does 
not harbour moisture about the insulation as in the case of 
tubes. When well coated with paint the armouring is further 
protected trom corrosion. It is water-tight and fireproof, has 
no soldered joints, and is always accessible. In addition to the 
lighting and power circuits, there are single core and multiple 
core cables for electric bells, telephones, fire alarms, electric 
clocks, and the Stone Lloyd system of indicating the position 
of water-tight doors. These cables are too numerous to give 
in detail. There are over 200 miles of wire fitted, the copper 
in which weighs over 100 tons. 

Electric Lighting.—' There are over 6,500 lamps distributed 
over the ship, fitted to pendants, electroliers, and brackets of 
various designs to suit the furnishings of the respective rooms. 
In the public rooms and state rooms the fittings are of a most 
handsome design, and the arrangement of concealed lamps for 
lighting the dining saloon dome gives a beautiful sunlight effect, 
while other compartments are brilliantly illuminated with beau- 
tiful crystal fittings. A special feature throughout has been to 
design the fittings so as to obtain reflected lighting from the 
ceilings as well as from the lamp itself. 

Electric Power and Heating.—The Cunard Company and their 
engineers realised that 1f steam were used for auxiliary work 
the loss through condensation in the enormous lengths of steam 
pipes would be very great, and also that the annoyance to 
passengers would be unbearable. They therefore took full ad- 


end and one of the 66-in. fans, is an auxiliary fan with separate 
casing, the disc being 48 in. in diameter, and made of sheet 
brass. The discharge is connected to the under side of the 
motor and plate, the air being circulated round the commutator 
and armature, and leaving at the opposite end. Each fan is pro- 
vided with a water-gauge and tachometer. Each motor is also 
fitted with a controller or switch capable of regulating the speed 
in equal increments by field variation from 225 to 450 revolutions 
per minute. Low voltage and overload automatic releases are 
fitted to these controllers, giving complete protection to the 
motors under all conditions. When running at the lowest speed 
the approximate output of air from each fan is 17,000 cubic ft. 
per minute, against a water pressure of 1 in. Each fan room 
is also ventilated by eight single inlet fans 21 in. in diameter, 
each being driven by a motor of the totally enclosed type, 
capable of delivering 1,000 cubic ft. of air per minute against 
a water pressure of 1 in., when running at a speed of 900 revo- 
lutions per minute. The motors are of the four-pole series wound 
type, and are each capable of developing normally an output of 
5 h.p. when supplied with current at a pressure of 110 volts, and 
running at a speed of 900 revolutions per minute. Each motor 
is supplied with a controlling panel consisting of a one double- 
pole quick-break switch, tubular fuses, and starting and regu- 
lating resistances, the whole being self-contained and mounted 
upon a panel suitable for erection on the bulkhead. 

In the engine-room the electric motor performs a most im- 
portant part in the manipulation of the main turbines and other 
gear. For dismantling the turbines there are six sets of lifting 
gear, each consisting of a 50 h.p. motor, driving a horizontal 
shaft above the turbine, coupled to two seven-inch diameter 
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vertical lifting screws and worm gear, by which means the tur- 
bine casing or rotor can be lifted in turn. The weight of the 
L.P. rotor is about 125 tons and the m.r. rotor 72 tons, and these 
can be lifted in 30 minutes. 

One of the best illustrations of the adaptability and useful- 
ness of electric motors on board ship is to be found in the case 
of the electrically-controlled sluice valves. There are two 75-in. 
and two 60-in sluice valves in connection with the high-pressure 
turbine exhaust steam, and in each of these is fitted a 12 h.p. 
motor operating a worm gear, as shown in Fig. 4. Each is 
controlled from switches, Fig. 5, on the starting platform, where 
an index shows the action of the valve. The fact that the 
valves can be closed in a minute or two by the electric motor, 
and that it would take four men 2} hours to close it by hand, 
shows a remarkable saving in time and labour in favour of the 
electric motor. Other useful applications of the electric motor 
in the engine-room is the 30 h.p. motors installed for the 
turning gear, and 25 h.p. motors which drive centrifugal pumps 
drawing off surplus water from the condensers. For ventilating 
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the engine-room there are 10 Sirocco fans of 25 in. diameter, 
each driven by а 5 h.p. motor; six fans of 30 in. diameter, each 
driven by a 30 h.p. motor; and four fans of 15 in. diameter 
coupled to 1j h.p. motors. 

The general heating and ventilating of the ship is maintained 
by 53 thermotanks, each fitted with a motor-driven fan, the 
motors varying from 2j to 4 h.p., making a total of 156 h.p. 
Each motor fan supplies a section of the ship with warm or 
cold air, or, by arrangement of valves on the tanks, the fans 
can be made to extra t the air from various compartments. 

Deck Winches and Other Appliances.—Electric power driving 
is also extensively used for deck winches, passenger hoists, and 
other appliances to the extent of 270 h.p. For the passenger 
lift two motors of 8 h.p. supply the power to the winding gear, 
while other two motors of 15 h.p. supply the power for two 
40-cwt. baggage hoists, and two 5 h.p. motors operate two 
10-cwt. store hoists, while two more of 1j h.p. control the two 
2-cwt. pantry hoists for conveying food from the kitchen. There 
are also two mail hoists fitted with 12 h.p. motors (see ELEC- 
TRICAL ENGINEERING, Vol. 11., р. 885). In addition to these 
there are four electric jib cranes, each made to lift 12 ewt. 
The lifting motions are operated by a 12-h.p. motor through 
worm gear, and the slewing motion through worm and spur 
gearing by a 2j-h.p. motor, the motors being series wound of 
the enclosed type. "These cranes do their work absolutely with- 
out noise of any kind and are conveniently placed on the boat 
deck for lifting stores, or luggage and mails, from tenders that 
come alongside. Another important part performed by electric 
power is the hoisting and lowering of the lifeboats. This work 
is done by four electric winches placed alcngside the lifeboats. 
The motors attached to these winches are each of 27 h.p., con- 
nected to worm gear running in an oil bath. "The rapidity with 
which the lifeboats can be manipulated, as compared by hand, 
must be apparent to all. 

An interesting application of electric driving is in connection 
with the refrigerating machinery. The two gas compressors are 
each coupled direct to a 12-pole shunt-wound motor of 35 h.p., 
giving a constant torque between 40 and 110 revolutions per 
minute. The armature is provided with two windings, which 
are in series at starting, and, by turning the hand-wheel on the 
switehgear, the starting resistance is cut out and a variable 
resistance inserted in the shunt circuit to regulate the speed 
between 35 and 75 revclutions per minute. By transposing the 


armature windings from series to parallel connections without 
resistance, and by inserting the shunt resistance again, the speed 
can be increased to 110 revolutions per minute. The two brine 
pulps are operated by shunt-wound motors of 34 h.p. each. 

In addition to the large number of motors already enumerated, 
there are still a great number of other applications, but time 
will only permit me to refer to them briefly. Among these аге 
the motors for driving the printing machine and the Marconi 
apparatus, of 5 and 5 h.p. respectively, and provision is made by 
having connections on deck tor driving winches ot 112 h.p. on 
the quay or in barges. In the galleys and cooking department 
an electric motor drives a machine capabie of making bread 
tor 5,000 people; and in the cooking ovens there are four vertical 
spits, driven electrically, capable of dealing with а halí-ton 
of meat at a time; other motors are fitted to knife-cleaning 
machines, dish-washing machines, circular knives for cutting 
bacon, potato peelers, whisking machine, freezing machines for 
making ice-cream, and numerous electric hot plates for keeping 
food warm during service. 

Telephone and Electric Bell System.—Telephone instruments 
are fitted throughout the first-class state-rooms. Having an ex- 
change on beard, passengers can converse with one another 
without leaving their rooms. On arrival in port the exchange 
is connected to the Liverpool or New York Exchange, so that 
passengers may be in communication with their homes or offices 
up till the hour of sailing or immediately on arrival. Another 
telephone system connects the captain and oflicers on watch on 
the bridge with the engine-rooms and crow’s nest on the fore- 
mast. ‘These consist of Graham’s navy pattern loud-speaking 
telephones, and are used for docking and steering as well, con- 
nections being fitted on the forecastle, in the wheel-house aft, 
and in the steering-gear room at the stern of the ship. For the 
otlicers’ use there is an intercommunication telephone service 
fitted, consisting of the Parsons-Sloper secret instruments, each 
officer being able to call up another from his own room. 

In addition to the telephone system there is a large installa- 
tion of electric bells with Gents’ patent indicators. In every 
first-class state-room there is a combination fitting of electric 
bell push, electric light switch, connection for portable reading 
lamp, or curling tongs heater, and electric fans, while a number 
of special rooms are fitted with electric radiators. А complete 
installation of electric clocks is fitted on the magnetic system. 
In the public rooms and principal entrances and corridors there 
are fitted in all 48 clocks, controlled from the master clock, 
situated in the chart-room adjoining the bridge. There is also 
a complete electric fire-alarm system. А brass plate and red 
lamp indicate the position of the alarm push in the corridors, 
these being connected to indicators in the engine-room and the 
navigating house on the bridge deck. There is also a subsidiary 
fire alarm apparatus fitted near the bridge, consisting of a 
small cabinet into which a number of tubes are led from the 
various holds, a small electrically-driven fan continually ex- 
hausts the air from the tubes, and in the event of a fire it 
would be easily detected from which hold the smoke issued. 
A mercury-contact type fire alarm indicatcr is also fitted in the 
case, which, with the rising temperature, rings an alarm bell. 
In addition to the ordinary life buoys, there are two special 
buoys fitted on the bridge deck operated by Martin's electric 
release gear, which can be operated from various positions. 

In connection with the Stone-Lloyd system of water-tight 
doors, an electric indicator is fitted in the navigating house 
which shows the position of every water-tight door in the ship. 
The doors are closed or opened by hydraulic power simul- 
taneously by the officer in charge moving a handle which operates 
the control valve. The function of the electric indicator is to 
show the officer exactly what doors are open or closed. The 
indicator has a small lamp for each door with wires led to a 
contact switch at the door which, when the door is closed, com- 
pletes the lamp circuit and lights the lamp. 

Another important fitting on the bridge is Martin's automatic 
indicator for the navigating lamps. The indicator controls five 
lights, each light consisting of a duplicate filament lamp, one 
filament being lighted normally. In the event of this filament 
failing, the armature of a small electro-magnet which is in 
circuit is released, and falls against an auxiliary contact, which 
completes a circuit through the remaining lamp filament and 
through the indicator lamp corresponding to the light affected. 
Attention is also drawn to the occurrence by an electric horn 
attached to the indicator. On the officer in charge pulling a 
handle the horn ceases to sound, and the electro-magnet is 
inserted in circuit with the second filament ; should this latter fail 
the horn again sounds, and cannot be stopped until the lamp 
is replaced or switched off. The several lamp circuits are con- 
trolled by the slipper switches under the indicator, and the latter 
is connected through a change-over switch from either the port or 
starboard feeder systems, thus guarding against a failure in the 
navigating lights. 
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_ ELECTROLYTIC CORROSION 


"Dus Paper which Prof. W. W. Haldane Gee read before the 
Manchester Local Section of the Institution of Electrical 
Engineers last week formed a very complete study ot the 
subject of Electrolytic Corrosion. The author reviewed several 
aspects of the subject in a general way, and gave the results 
of numerous laboratory experiments. The influence ot the 
phenomena discussed upon engineering matters was also dealt 
with. 'The ordinary phenomena of the corrosion of an anode 
were first treated, and experiments tracing the anode efliciency 
for different current densities were described. ‘The remarkable 
behaviour of some metals in becoming ‘‘passive’’ as anodes 
under certain conditions was also referred to. Anodic «corrosion 
furnishes convenient methods for the preparation of plating 
solutions and insoluble oxides and compounds. The anodic 
stripping of tinned iron is now an established industry. Elec- 
trolvsis тау also be employed for the drilling of holes in hard 
steel plates, and efforts are being made for the application of 
anodic etching in photo-engraving ‘processes. Kathode effects 
are also applied for certain practical purposes. When solutions 
of alkalies and their salts are used as electrolytes with iron 
kathodes, the effect of the liberated hydrogen will be to reduce 
any oxide films and leave the surface clean; beyond this there 
will be no further attack, for the alkaline solutions have no 
power of rusting iron. These facts may be utilised for the 
cleaning of iron and steel articles and tor the prevention of 
corrosion. Ап electrolytic cleaning process is now coming in 
favour, and is to some extent replacing the use of acid pickles. 
‘Kathodic protection is the method most frequently recon. mended 
to protect underground ironwork against stray currents. И 
may be also used in chemical works and in manufacturing 
processes where metal is brought in contact with corrosive 
liquids. Н. S. Anderson and J. W. Bennie protect the metallic 
screens used in mining plants against the action of acids and 
salts by making them kathodes against a carbon or other suitable 
anode. They are then able to use steel wire or punched steel 
screens, which are much less expensive than those made of 
brass or copper. To prevent the surface condenser tubes trom 
corrosion at the Long Island power station of the Pennsylvania 
Railroad Company a small booster is used, the negative pole 
of which is connected to seven points in each condenser. J. H. 
Schoenberger and G. W. Frazier have designed a method for 
protecting the metal sheathing of ships by making it a 
kathode. 

The action of the’ single galvanic couple was then dealt with, 
and the effect of the potential of the M hydrogen at 
the kathode surface was discussed, and experiments made to test 
the actual relative rate of corrosion in the case of such couples 
were described. The effect of oxide ccatings in accelerating 
corrosion was emphasised. Many examples of the disastrous 
effects of disregarding the principle that the more positive 
metal is attacked are brought under notice from time to time. 
Copper-bottomed ships have been the cause of legal action, as 
at Leghorn, where the ships and vessels lying in the harbour 
were found to be materially damaged by the galvanic currents 
set up from the copper bottoms of the yachts, electrical con- 
aections being made with the steel vessels through the ropes 
and hawsers which were used to make them fast to the different 
buoys. Damage to the ships being proved, the copper-bottomed 
vessels had to be removed from the harbour. The Bancroft, a 
steel practice cruiser of the U.S. Naval Academy, was abnor- 
mally corroded owing to the presence of the Sanfee, a coppered 
wooden vessel, some 90 ft. away—both being moored by chains 
to a single anchor. The commission of engineers appointed to 
investigate the cause of the failure of the Tay Bridge, reported 
that when cast iron and wrought iron were connected by rivets 
in many parts of the same structure, the rivets and connecting 
wrought-iron work had corroded by local galvanic currents. 
Examples of the use of couples to prevent corrosion are found 
in suggestions made from time to time for protecting copper 
surfaces from the corroding action of sea-water by providing 
the surface with iron strips or rods placed at intervals along 
it, and in electrical contact with the copper, and the mitigation 
of boiler corrosion by suspending in the water zinc plates in 
metallic connection with the boiler. Notes then follow on 
multiple galvanic couples, and the question whether all corrosion 
is not really electrolytic is entered into. 

The corrosion of iron and steel in air is discussed at some 
length, and it is pointed out that the crusting of iron, the 
presence of oxygen, water, and carbon dioxide all together 
appears to be esseutial. The author considers that there can 
be little doubt that the carbon dioxide of the air is an important 
factor in causing rust. Its solution in water will provide the 
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necessary electrolyte to give a current with the aid of the 
anodic and kathodic particles in the iron. 

The effect of the presence of sulphur dioxide in changing the 
chenrical nature of the corrosion 18 described, and the importance 
of the effect of structure, as revealed by the microscope, in 
determining the extent of corrosion is mentioned. 

In speaking of lead, the Paper continues :—Lead is a very 
durable meta! as far as atmospheric corrosion is concerned, but 
its liability to corrode by the action of the salts in soil, plaster, 
ashes, and refuse, &c., presents problems to the electrical 
engineer which cannot be lightly regarded. It is chiefly with 
the smaller sizes of lead-covered cables that the trouble is 
noticeable. Many examples can be given of the destructive 
action of the moisture of walls and the action of organic acids 
produced by decaying matter. Lead-covered cables аге, of 
course, especially liable to mechanical injury, and probably 
this is the chief cause of faults. The whole subiect has 
already been brought' under the notice of the Institution by 
Atkinson and Beaver, and they conclude that ‘‘extreme care is 
necessary to avoid conditions which tend to produce lead 
taults," and they think ''that the use of lead-covered cables on 
large networks carrying heavy currents will probably be limited 
in the future." Lead being electro-positive to copper and brass 
the contact of the two miust be avoided. The same applies when 
The use of solder always introduces 
risks if a suitable electrolyte is present, hence the wisdom of 
the electrical instrument maker in forbidding the use of solder- 
ing fluids which contain metallic salts. On the other hand, 
lead is electro-negative to iron, and should not be ,used for 
fixing iron in stonework. These facts are well known, but 
they are disregarded only too frequently. Galvanic action has 
been set up between lead and tinned copper wires in the 
presence of moisture, causing the lead coverings to be corroded 
through in about two years. In this case the lead had been 
applied externally directly over the outer conductor. 

Aluminium is largely immune from corrosive attack by the 
atmosphere, owing to the remarkable film of oxide which is 
always present on its surface. In spite of this, however, 
aluminium remains electro-positive to iron and copper, hence 
its contact with these metals must be avoided. Since it is 
difficult. to solder alumimum, if a mechanical joint is made, 
it is necessary that it should be also of aluminium, otherwise 
a detrimental electrolytic action may be expected. There is 
not as yet much evidence as to the durability of aluminium 
transmission lines, but such experience as there is appears {о 
indicate that it is not suitable for use near the sea coast. The 
oxide film being of an insulating character, aluminium wire 
without any other covering may be used for winding coils. 
The film action. gives us the rectifier, the condenser, the con- 
troller, and the lightning protector. 

In speaking of electrolysis produced by stray currents, the 
author remarked that the matter was far less serious in this 
country than either in the United States or Germany, owing 
chiefly to the limitation of drop of potential imposed by the 
Board of Trade. Reports of electrolytic injury to pipes come 
trom all parts of che United States. S. Sheldon has given 
bofore the American Institute of Electrical Engineers some 
interesting information regarding Brooklyn, where the P.D. 
between the rails and hydrants, and the rails and gas mains, 
may be as high as 25 volts. Between the ends of Brooklyn 
Bridge a difference of 20 volts has been recorded. Gas services 
and water-service pipes have been extensively corroded. Cast- 
iron mains, on the other hand, have: been to a large extent 
immune owing to their siliceous coating. It is mainly at the 
joints that trouble is found. Measurements made by L. T. 
Blake upon a line of 6 in. cast-iron water mains, which had 
been in service for thirteen years, in the case of a length of 
339 ft. having nineteen joints gave a resistance of the joints 
as 88/2 per cent. of the total resistance of the pipe. Electro- 
Ivtic pittings were found on many sections near the joints, but 
only on the positive where the stray current was shunted round 
the joint. The asphaltum coating of the pipe is not a sufficient 
protection, for under the coating—although apparently intact— 
pittings are found. C. E. Phelps records that 20 per cent. of 
the whole faults in underground cables at Baltimore during 
seven years were due to electrolytic action. 

Very complete information as to the magnitude of the effect 
in Germany is contained in a report of the Deutscher, Verein 
von Gas und Wasserfachmannern, a table from which is repro- 
duced in the Paper, showing in the worst case (at Strassburg) 
a P.D. of 11:5 volts between pipe and rail. Taking Н. F. 


Parshall's statement that, owing to the great surface of the 
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track and the good conductivity of the earth, about one-third 
of the return current passes through the earth, the question must 
be asked what proportion of this do neighbouring pipes carry. 
The experimental answer is that, as a rule, such conductors 
carry little or no current when the line is worked under Board 
of ‘Trade conditions. The smallness of this current through 
cast-iron pipes has been verified by Claude. The current 
through the pipe is not only small, but only a small proportion 
of it causes electrolytic effect. Herrick shows that the corrosion 
of iron only reached 55 per cent. of the theoretical loss. The 
researches of the German investigators have thrown light on 
the reason of these small losses. The details will be found in 
two important papers by Haber, first in conjunction with Gold- 
schmidt and then with Liese. Great importance is attached 
to whether the iron is active or passive. The change from the 
active to the passive state depends on the current. density and 
the nature of the salts in the soil, the most important being 
the nitrates. Iron in an alkaline carbonate becomes passive, 
but in the presence of free carbonic acid it is attacked; on 
the other hand, the chlorides are always likely to produce 
corrosion. Generally it is found that the earth conducts electro- 
Ivtically and not metallically, and its specific conductivity can 
be calculated from the concentration of the salt solution present 
in the soil. When the iron is active electrolysis is produced 
with just sufficient voltage to overcome the hydrogen at the 
kathode, but since the air of soils acts as a depolariser, this 
voltage will be small. Finally it is decided that а P.D. of 
1 volt will not, as a rule, be harmful. 

A serious aspect of electrolysis due to stray currents is the 
possibility of causing the solution of lead in drinking water. 
А case of "* Plumbism due to Electrolysis’ is said to have taken 
place in the district of the South Hants Waterworks Company. 
There ig, however, some doubt as to whether the cause of the 
trouble was in reality electrolytic. Fortunately such cases are 
very rare, and a little consideration will show that the con- 
ditions for electrolysis to produce corrosion within a pipe must 
be altogether exceptional. If this arises it must be at the 
joints. if these are made in a lead pipe the resistance should 
be tow. 

Some alarmist statements have been made by Tweedy and 
Dudgeon on the destruction that is taking place in the over- 
head equipment of tramways. ‘Through the combined effects of 
chemical corrosion, local action, and direct electrolysis, а very 
short life is predicted for overhead work. The author is 
unable £o verity that these troubles are so bad as is represented. 
Of course, all exposed metal work in a town atmosphere is 
liable to decay, and constant inspection followed by renewals 
is necessary, especially in the parts of the town where chemical 
works are situated. Much тау be done in the way of pre- 
servation by the use of protective coatings. Eternal vigilance 
is essential with all town metal work. Аз to the alleged 
electrolvsis, if we take the leakage current across a span wire 
as one-thousandth of an ampere, which may be considered а 
limiting estimate for Manchester, with its triple insulation, 
then the corrosion of iron or copper will be per month less 
than 1 gramme, which nevertheless should cause noticeable 
pitting. This supposes that the whole of the current passes 
from bare metal to an insulating surface covered with moisture. 
due to very frequent rain, and that the leakage 15 continuous. 
As a rule, the leakage current will be about 1-10,000th of an 
ampere. 

Mr. A. Watts undertook about five vears ago a series of tests 
for the National Telephone Company at Liverpool, Dundee, 
Sheffield, Leeds, Bradford, and Hull, but found no evidence 
of sufficient potential differences due to stray currents. likely 
to cause electrolytic trouble. "The engineers of the Postal 
Telegraphs in London are experiencing trouble with small dis- 
tribution cables, but they find that it сап be guarded against 
by the use of petroleum jelly liberally supplied when drawing 
in lead-covered cables. Although the Board of Trade con- 
ditions have been fulfilled, when the cable sheaths have been 
cut and an ammeter inserted, readings as high as 4 of an 
ampere have been noticed. Currents have also been found on 
the sheathing of cables on the routes of conduit system tram- 
ways with an insulated return. In a recent case, when a cable 
was damaged, a current of about 30 milliamperes was leaving 
the cable in the damaged section of the pipe. The local electric 
supply was alternating, and the nearest tramway (on the condmt 
system) was two miles distant. There were no works in the 
neighbourhood to account. tor the direct. current which was 
mearured, Stray currents аге found. circulating in the pipes 
and cables in every part of the Metropolis. 

The question of electrical endosmose is then discussed. The 
effect is a common cause of faults їп buried conductors. which 
are usually found at the negative main. On the negative side 
there is a constant strain on the insulation tending to drive 
water through the insulation to the copper. When the water 
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yets in, electrolysis of the alkaline salts that are in solution 
takes place, and alkalies or alkaline metals are produced. The 
free metals in contact with water liberate hydrogen which, 
when mixed with air, forms an explosive mixture that may 
have caused some of the mysterious detonations that have taken 
place in mains. ‘lhe endosmose trouble will be aggravated at 
high voltages and may prove an obstacle in high-pressure D.C. 
systems. С. Н. Wordingham has noted that certain makes of 
rubber are porous, and water may enter and eventually destroy 
the whole of the rubber on the negative conductors. Some 
experiments are described in the Paper, showing the variation 
in resistance of a concrete cable duct due to this cause, and 
also with concrete blocks and other materials. 

The rapidly increasing use of concrete for structural purposes, 
&c., makes the study of its electrical properties ot rome 
importance. Its specific resistance, according to the measure- 
ments that have been given in the case of pure cement, vary 
from 20 ohms per yard cube when wet to 1,900 when fairly 
dry. The addition of sand does not make much difference when 
the concrete is wet, but its effect when very dry is to greatly 
increase the specific resistance. The specific resistance thus 
depends on the presence of water to a very important extent. 
The experiments on electrical endosmose show that water may 
be electrically conveyed and accumulate аб kathodes. The 
corrosion of structural steel embedded in concrete by the action 
of stray currents is a matter of contern in the United States. 
Toch has shown that steel embedded in steel can be electro- 
lytically corroded at the anode, but if a good insulating paint 
be applied to the steel corrosion can be prevented. Some 
drastic experiments showing the effect of relative large currente 
on iron in concrete have been described by A. A. Knudson 
(ELECTRICAL ENGINEERING, vol. I., page 564). In the absence 
of vagabond currents iron ih properly made concrete 15 per- 
fectly preserved without loss of weight, and even if used in a 
rusty state it will recover after some time the tint which it 
originally possessed. This almost incredible fact is thought to 
be due to the action of the cement in forming a protective 
coating of silicate of iron. Efforts are being made to apply 
electrical endosmose' for the drying of peat, the extraction of 
sap, and in the processes of tanning. 

The Metropolitan Water Board having been successful in 
forcing the North Metropolitan Electric Supply Company to 
include in their 1907 Bill a clause by which the company i$ 
liable for any electrolytic action from their alternating system 
has brought under debate the question whether or not alter- 
nating currents can produce corrosion. The question is one of 
considerable scientific interest, and is settled as far as labora- 
{огу methods are concerned. Even with a periodicity as high 
as 600 per second copper can be rapidly corroded in a solution 
of potassium cyanide. This may be due to the great rapidity 
of the reaction. between the copper liberated during half à 
period, and the cyanide leading to the formation of complex 
substances which cannot be decomposed by the reversed current. 
The periodicity of commercial alternating currents being more 
of the order of 50, the conditions for corrosion are more 
favourable, but, fortunately, the salts in the earth have not 
so far been tound to give rise to complexes. On the other 
hand. it is found that the efficiency of corrosion is very smail. 
and that passivity may be produced and prevent corrosion 
altogether. 

J. L. R. Hayden (EvecrricaL ENGINEERING, vcl. I., page 5851 
has made a long ғегіеѕ of experiments with lead and iron 
electrodes, using solutions of salts contained in the soil. and 
with the soils themselves, and he finds that the amount of 
corrosion rarelv exceeds j per cent. of the amount that would 
be produced by the equivalent direct current. 

The result of some experiments made under the authors 
direction may be quoted here :—Plates of commercial lead. 
copper, and soft iron about 5 in.x13 іп. х1-12 in. thick were 
immersed for 144 hours in either 1 per cent. or 7 per cent. 
solutions of sodium sulphate, and the value of the chemical 
corrosion obtained. Pairs of plates, which had been each 
weighed, were placed in breakers containing one or other ot 
the above solutions. The cells were arranged in series, and 
an alternating current of 80 ~ and 25 (R.M.S.) amperes was 
passed for 64 hours. The plates were then withdrawn, washed. 
dried, and re-weizhed. The results are given below :-— 


Percentage 
| Equivalent of А.С. 

Total -Chemical direct- — corros!oD 
corrosion in corrosion in current to D.C. 

Metal. Solution, 64 hours. 64 hours. Corrosion. Corrosion. 

Percent. Grammes. Grammes. Grammes. 

Lead... 7 0:038 : 0002080 26°50 0-000 
Lead 1 0:032 0:002030 56:50 07053 
Copper ... (RE 0:030 0:000902 17724 0 150 
Iron — ... 1 0:061 0:003740 10°70 0:500 
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In a second series of experiments a normal solution of sodium 
chloride was used, and the electrodes were of soft commercial 
lead and transformer iron. The area of each plate was 100 
sq. cms. ‘They were first allowed to corrode for 613 hours, 
and after being cleaned, dried, and weighed, were submitted 
in pairs of the same metals to alternating-current electrolysis 
with a virtual current of 15 amperes at 60 ~, the voltage 
across each cell being 1:5. Gas was observed on all the plates, 
and in the case of iron a considerable amount of rust was 
produced whenever a bubble adhered to the surface. The 
alternating current hence seemed to promote rusting. The lead 
plates were dipped in very dilute acetic acid before cleaning 
and drying. The average results are shown below :— 


A.C. 
Equivalent corrosion. 
Combined Chemical Current D.C. D.C. 
Hours. corrosion. corrosion. corrosion. corrosion. corrosion. 
Grammes. Grammes., Grammes., Per cent. 
Lead... 15 0:127 0:00510 0:122 81:9 0:015 
Tron... 15 0:075 0:00147 0:073 22:2 0:330 


One aspect of the leakage of alternating currents is whether 

thev are capable of rectification by the valve action of certain 
metals such as iron, lead, and copper. This requires investiga- 
tion. 
An appendix by Mr. S. Butterworth contains a calculation 
of conductance capacity of an electrolyte due to the presence 
of galvanic couples of simple geometrical form, and a further 
appendix describes the following experiments, illustrating what 
takes place when the anode or the kathode are submitted to 
electrolysis with a small area and correspondingly high current 
density. А copper wire was used as an anode in a normal 
solution of sodium chloride, the kathode being a copper plate 
enclosed in a porous pot. With a current density of 015 
amperes per sq. cm. gas commenced to be evolved, and when the 
current density was increased to 448 a loud hissing sound was 
produced and the anode was rapidly disintegrated. In another 
experiment a piece of trolley wire No. 0000 was bent in the 
form of a hook. so that the end could be seen on looking from 
above. Indiarubber tubing was slipped over the wire to insulate 
all but the end. The electrolyte was as before, and the 
kathode was of copper placed in a porous pot. With 114 volts 
a current density of 9°53 amperes per sq. cm. produced boiling 
round the electrode, and small sparks appeared at the edges. 
With 144 volts the current density increased to 106, and then 
a passive stage was reached. On raising the voltage to 150 the 
current density was only 0°42, but a bubble of gas escaped 
every halt-minute and allowed rushes of current. A brilliant 
light was produced, which waa still more marked at 233 volts. 
These experiments were made with a battery of storage cells 
without апу external resistance, excepting that of the electro- 
lytic cell. On changing over to the dynamo circuit a lower 
voltage of 200 gave a current density of 116. On changing 
back to the battery and inserting a choking coil a current density 
of 116 was obtained with 200 volts, when the amount of self- 
induction was adjusted above a critical point. Continuing the 
experiments with the dynamo, 300 volts gave current density 
27:5, 500 volts of 32:8, and 600 volts of 42:4. At these higher 
voltages the luminous effects were brilliant. and a loud sound 
was produced. At 600 volts the current was 40 amperes, so 
that the electrolytic cell was absorbing 32 h.p. As the con- 
taining vessel was only about 1 ft. in diameter and the same 
deep, the experiment suggests an easy way of absorbing power, 
but it mus* be remembered that the current that is produced is 
a pulsating one. The electrodes were then changed to arc- 
lamp carbons with the hivh-current density at the anode; a 
passive state was reached at 117 volts, when light appeared. 
From 150 to 500 volts from the dynamo there was a Wehnelt 
effect. At the last pressure the current was 30 amperes, and 
the effect very brilliant and the noise violent. On increasing 
the voltage to 600 the current fell to about 1 ampere, and a 
slow boiling took place with the production of a vellow light. 
А second passive stage was thus produced. On reversing the 
current, the luminous effect resembled a flame arc, and 75 
amperes at 400 volts was absorbed. 

The final appendix is a bibliography of electrolysis due to 
stray currents. 


DISCUSSION. i 


Mr. A. Watts (National Telephone Co.), referring to electro- 
lvsis due to stray currents, alluded to the experiments men- 
tioned in the Paper which he had carried out some five to eight 
wears ago in Liverpool, Dundee, Shetlield, Leeds, Bradford, and 
Hull. It would be remembered that when electric traction was 
first seriously thought about in this country there was somewhat 
of a scare as to what was going to happen to the different gas 


and water pipes, &c., owing mainly to alarmiug stories as to 
damage from the other side of the water. Amonyst other things, 
the National Telephone Co. have a considerable interest in ducts. 
and cables underground, and it was determined to make some tests 
to see what was happening, and also whether the Board of 
Trade regulations were being carried out with any reasonable 
amount of care, and the speaker took a series of tests on some 
of the first systems opened to find out what voltages were pre- 
sent at different parts of the cable system. ‘This was easily 
done by joining up one of the spare circuits in the cable, so 
that a connection from almost any point in the town could be: 
obtained in the test-room at the exchange. ‘The case of Shettield 
was about the worst. The most important test was from a 
point 5'6 miles from the centre of the town, where there was a 
drop on the cable of 15 volts when practically the maximum 
load was on. Readings were taken between the rails and adia- 
cent cables, and the highest readings on the outskirts of the- 
town were about 1°25 volts with the rails positive to the cable, 
and in the centre of the town withir a small area of about a 
quarter of a mile square there were readings varying from zero 
to 125 volts with the cable positive to the rail. The tests were: 
all repeated when the tramway power station shut down to make 
quite eure that the readings obtained were due to the tramway 
currents. They had been told that there were practically ре 
stray currents in the United Kingdom, and that they must go 
abroad for examples, but he had come across one case some- 
years ago where he had found a considerable amount, viz., on 
the South Staffordshire tramways system, which was brough~ 
into use before the Board of ‘Trade issued their regulations. 
Between the powep station and Darlaston there was a drop of 
154 volts, and from the power station to the far end of Walsall 
there was a drop of 167 volts. They had only a part of the- 
slephone system underground in Walsall, and as they had no 
differences of potential in that particular case of more than 
ó volts, they left it alone, but he was afraid the water people 
were likeiy to suffer before very long. There were two questions 
he should like to ask :—(1) The author mentioned that the Post 
Office engineers have obtained some readings of a quarter of an 
ampere by cutting a lead-covered cable. He would like some: 
further particulars as to how the test was made and the instru- 
ments used, and the conditions. (2) With reference to the- 
concrete tests, 16 struck him that some of the tests made in this 
case were not quite commercial tests. They were apparently 
made with standard sand or granite of various kinds, presum- 
ably quite clean and free from clay, &c. The ordinary man 
who was using concrete did not always use such good material, 
and it might be interesting to compare some commercial concrete 
with the standard material. 

Mr. J. S. CusLIirrFE also confined his remarks to corrosion due 
to stray currents. Parshall in England and Claude in France 
have shown that although comparatively large currents flow in 
the earth, vet only very small currents (in the neighbourhood 
of one ampere) are to be found flowing in the pipes alongside 
the track. He had endeavoured to find the reason for this, and 
although his experiments were by no means complete, he could 
suggest a theory. He had made experiments with a view to: 
determining the factors affecting the electrical resistance be- 
tween two metallic bodies buried in the earth. The general 
shape of the curves obtained was about the same under all 
conditions within the range of the experiments. Аё small dis- 
tances the resistance was high, whilst at larger distances it was 
relatively small. With the plates close together the length of. 
the extended stream lines was disproportionatelv great, so that 
the effective area of the path was not much greater than the 
area of the plates themselves. With the plates far apart thc- 
percentage increase in length of the extended stream lines was 
not so great and the effective area of the path was enormous 
compared with the area of the plates. It thus appeared in the- 
case of tramways that the resistance between the rail and the- 
pipe which is laid beneath the surface of the same roadway was 
high, whilst the resistance to flow through the earth direct was 
small. Thus the majority of the leakage current flowed in the earth 
itself, only a very small percentage flowing in the pipe. Again, 
between ad jacent lengths ofa pipe system the resistance to shunt-- 
ing of the current round the joint must be high, and he had 
himself found this to be as high as 50 ohms with only j in. 
space between the pipes. Thus, even if there is a current flow- 
ing in a pipe the resistance of the joint must be very high in 
order to compel that current to take the earth path. He claimed? 
that no definite information could be cbtained from electrolytic 
surveys. Ав a matter of fact, the potential difference between 
a pipe and the rail at any point was greater the smaller the 
leakage current flowing in the pipe, so that if the latter was zero, 
the potential difference was equal to the potential difference be- 
tween that point on the rail and the point where the rail was at 
the potential of normal earth, i.e., the potential difference be- 
tween the pipe and the rail had the maximum possible value 
under conditions of maximum safety, whereas generally this high: 
potential difference was accepted as a sure sign of danger. In 
speaking of overhead lines he referred to the ordinary insulator- 
bolt. Under the influence of capillary attraction and to a far 
greater extent of electrical endosmose, water charged with atmo- 
spheric impurities was drawn between the iron bolt and the 
insulating material, and was forced through from the nositive- 
metal of the bolt to the negative metal of the hanger. This: 
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impure water was a very powerful electrolyte, and electrolytic 
corrosion immediately commenced, and rust was formed in the 
practically capiilary spaces, with the inevitable result that as the 
rust film increased in thickness the insulation was burst asunder. 
This applied to practically every form of traction line insulator, 
and could be remedied by inversion of the insulator bolt, or by 
reverral of the polarity of the line. This reversal of polarity 
had the effect also of reducing the current density where leakage 
currents left an underground pipe, as was shown by every pos- 
sible method of computation of leakage current density, and 
since there was far more chance of the pipe metal becoming 
antomatically passive at low current. densities, he thought that 
the suggestion was worthy of consideration. 

Professor A. SVomwaniz:showed a sample of an earthing clip. 
which was very unsuitable from the point of view of electrical 
corrosion, as there was tinned copper in contact with lead in 
contact with zinc which was on iron. again in contact with brass. 
With regard to the life of steel embedded in concrete, а good 
deal depended upon the nature of the concrete. He had made 
some experiments some time ago on steel embedded in coke 
breeze concrete, and had found that after exposure to steam 
and to air and water with the various strengths of cement 
and sand and coke breeze which are usually employed, severe 
corrosion followed in every case. But if the steel were coated 
with neat cement, then this seemed to exert a considerable pro- 
tective influence upon it, and he thought in the early days of 
steel ships it was not an uncommon practice to coat the interior 
with a rendering of cement. There is one point with regard 
to the rusting he would like to ask the author. The presence of 
carbon dioxide''seemed to be necessary, ahd they knew iron 
and steel had the power of occluding a considerable amount of 
gas. They could occlude as much as 10 or 12 times their volume 
of gas. On heating such a piece of iron or steel they found 
that carbon dioxide was given off at the lower temperatures, and 
‘he would like to ask the author whether in his opinion the CO. 
thus given off on heating, even if the surface of the material 
were protected by paint or some other protective medium, would 
be sufticient to cause corrosion. In conclusion, he referred to 
the action of endosmose and the production of metallic sodium 
and potassium, and = censequent explosions in culverts; he 
thought, however, that this was more due to leakage of gas 
than liberated hydrogen, as suggested in the Paper. Cases had 
occurred at 5t. Pancras апа Liverpool. 

Dr. C. C. GARRARD (Messrs. Ferranti, Ltd.) criticised the 
method adopted by Professor Gee in some of his investigations. 
The true criterion in all electrolytic reactions was not the current 
density at the electrode, but the potential difference there. 
Looked at in this light, many curious electrolytic reactions 
became quite easy to explain. Ав regards the cleaning of iron 
articles by means of cathodic action, he had worked out a 
process for doing this some years ago with the object of remov- 
ing the rolling scale from rolled steel sections. The steel was 
used for steam turbine blades, and the rolling process covered 
it with a hard blue scale, which had to be removed before the 
machinmg was done. He used dilute sulphuric acid with carbon 
anodes, and the process worked very well, the sections coming 
out of the bath beautifully clean and bright. 

Mr. W. Cramp called attention to the hard coating of appar- 
ently black oxide of iron produced on tramway rails, due 
probably to the constant sparking and rolling occurring under 
the car wheels. This coating was the very thing that had been 
sought for so long by gunmakers and others to protect the 
surfaces of rifles, «с. In the Birmingham Royal Small Arms 
factory tue process used for putting on an oxide coating is 
kept absolutely secret, and even then the result was poor com- 
pared to that to which he referred. Не should like to ask 
1f it were not possible to make use of a similar effect to that 
produced by the tram wheels to design a process for putting a 
coating upon other articles for general commercial purposes. 

Mr. REGINALD Porter thought the author was somewhat opti- 
mistic when he said that one had to go to Ainerica to search 
for electrolytic troubles due to stray currents. He had. in only 
the last few weeks, come across three separate places in England 
where trouble from networks of trams was beginning to show. 
In two of these cases, the damaged cables were the property 
of municipalities only supplying alternating current. which made 
it all the more aggravating to the borough engineers concerned. 
The higher the current density, the greater the electrolytic 
trouble effects. In the solid system, where the lead was well 
insulated except at the bridges, water was apt to creep between 
the bridges and the bitumen, with the result that here and there 
the insulation at these points broke dcwn, and if there were 
stray currents, owing to the insulation of the rest of the 
system, high current densities were produced at these points. 
For this reason, solid systems must be frequently and care- 
fully earthed. The same, of course, applied to a conduit system, 
in which one could not rely on the joints being watertight. An 
engineer had told him the other day that the first time he 
employed metal bridges he experienced great trouble. The 
rearon was that he had neglected to provide other earths, as he 
had considered the metal bridges good enough. The earthing 
provided by the bridges was very poor, and he had to put 
matters right by carefully earthing as usual. Alternating cur- 
rent electrolysis night be only about 1 per cent. of the electro- 


lysis caused by an equivalent direct current. This appeared at 
first sight to be negligible, but with alternating currents bv no 
amount of careful earthing can the lead sheath be made пега: 
tive. So that this form of protection was useless. Alternating 
current effects with lighting and supply stations опу were 
probably not worth considering, but it would be interesting to 
see the effect of the increase cf single-phase railway systems. 
Conditions were aggravated in this case by the lower frequency. 
Mr. Hayden had proved that by superimposing a direct current 
3 per cent. to 4 per cent. of the alternating current, electrolysis 
could be prevented, though he was under the impression that 
this had not yet been tried in practice. 

Dr. E. RosENBERG (British Westinghouse Co.) said that in 
alternating current traction, high voltages, such as 6.000 volts. 
were used, and therefore the current flowing through the rails 
was comparatively small, so that no great electrolvtic action 
could be expected. | He was very glad to find in the Paper 
actual figures as to the electrolytic action of alternating current. 
Once he had occasion to see the effect of electrolytic corrosion 
in the bearing of a three-phase slip-ring crane inotor with a 
two-phase armature, the neutral point of which was connected 
to the shaft. When in the metallic starter, by а chane. а 
point of the resistance was earthed. the current Howing through 
the body of the crane, and through the bearing to the shatt, 
wore out shaft and bearing rather quickly. He was surprised 
that the lubricating oil did not insulate, but found that some 
qualities of oil on the market had so much aid that electro- 
lysis took place to a rather unexpected degree. He saw that 
Professor Gee accepted the theory, that the passivity of an 
aluminium cell was due to a film of aluminium oxide; but he 
had heard also of a theory that the effect was due to the 
accumulation of oxygen gas. With regard to the question of 
stray currents in Germany, the rules of the German Institution 
of Electrical Engineers had not been accepted by the Societies 
of Gas and Water Experts, but both societies had now formed 
a committee to investigate the matter by experiments and re- 
searches before new rules were issued. 

Professor GEE in reply said that with respect to the remarks 
about commercial concrete, he had started with commercial 
‘concrete, and = cbtained such inconsistent results that he 
thought it would be wiser {о use standard materials... The 
subject in course of investigation really was the resistances of 
porous materials. especially in connection with electrical endos- 
тоѕе.. Опе point where he found асау was the surface 
drying. This might be very rapid, causing the resi:tance of the 
whole block to appear to be extremely high, whereas the inside 
was wet and of low resistance. He would like to consider 
further about the rusting of iron due to the occluded carbon 
dioxide. One must remember that the carbon dioxide was prob- 
ably in a dry condition. Moisture must be present to form an 
electrolyte. With regard to current density, Haber and Gold- 
schmidt stated definitely that the production of passivity was 
a matter of current density rather than of voltage. The oxide 
film that Mr. Cramp has noticed seemed to be well worthy of 
investigation, and the action of electric heating and pressure 
in producing oxides may be imvortant. Опе speaker said that 
we were perhaps too optimistic about corrosion in this country. 
Certainly the rapidly increasing use of electricity in lighting 
and traction systems in which both direct and alternating cur- 
rents were used might give us trouble in the in mediate future. 
and it might be necessary to make some modifications in the 
Board of Trade Regulations. With reference to alternating 
currents, experiments showed that it was very probable that 
alternating current inight become rectified in the earth. 


Indian Telegraph Service.—About six months ago Mr. John 
Newlands, Deputy Controller of the Central Telegraph Ottie, 
London, was sent out to India for the purpose of rewi garising 
the Indian telegraph system. The employees contend that the 
reforms which Mr. Newlands has introduced are utterly un- 
suitable to Far Eastern conditions, and the attitude taken 
up by the telegraph operators has resulted in a complete disor- 
ganisation of the telegraph service. It is stated that 2.000 
telegrams are held up at Rangoon, and cables from Europe ria 
Teheran are seriously delaved from Karachi onwards. 


Water Power іп Japan.—4A report on the possibilities of de- 
velopment of electrical power in Japan appears in a recent 
American Consular Report. Several sites in the Fivivama dis- 
trict have been surveyed, and other sources of power are near 
Nikko, where Lake Chuzens would form а large reservoir. 
In the Lake Inewashiro district some four miles of tunnel 
would render upward of 50.000 h.p. available. In all, some 
300.000 h.n. would be available. All these power sites are 
lecated within reasonable distances of Tokyo, the minimum 
distance being 80 miles, and the maximum 150 miles. It is 
estimated that the present requirements of ‘Tokvo represent 
48.000 h.p.. and that plants needing an additional 20.000 h.p. 
are in process of construction. These figures do not include 
the electric railway from Tokyo to Yokohama, or the elevated 
railway which is being constructed by the Government in 
Tokyo. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


HAT platinum is more or less attacked by hydrochloric 

acid when it is made the anode in a solution of the acid 
із well known, but one would hardly have expected the 
solubility to be sufficient for tke preparation of chloroplatinic acid 
from platinum scrap. Н. C. P. Weber has, however, emploved 
this method for obtaining the fine chloroplatinic acid (Bulletin 
Bureau of Standards, U.S.A., 1908, 4, 565). The platinum scrap 
is first. dissolved in aqua rej ia in the ordinary way, and the 
platinum solution so ebtained reduced by means of an alkali 
formate or with zinc, but preferably with the former. The 
precipitated platinum, ‘which is in a state of very fine division, 


is then washed with dilute hydrochloric acid to remove any 


iron. After this it is placed in the electrolysing cell, which 
consists of a glass tube 35 cm. long and 4 cm. in diameter. 
The bottom of the tube has a narrow siphon, 4 mm. in bore, 
sealed into it. The wide tube forms the anode compartment, 
and in this platinum is placed, sinking, of course, to the 
bottom; near to the bottom of the tube a piece of platinum 
wire is sealed through end comes in contact with the platinum 
black, and is connected with the positive side of the electric 
supply. The electrolyte is concentrated. hydrochloric acid, as 
also is the cathode solution. 

The cathode is of platinum, and is enclosed in a porous celi 
placed iv the anode solution. The whole apparatus is placed 
in a beaker, through which cold water is circulated in order 
to keep it cool. A current of trom 8 to 10 amperes is employed. 
In one experiment, which was run tor 44 hours, 64 grams of 
platinum were dissolved. Lf the height of the hydrochloric acid 
in the cell is properly adjusted, the heavy chloroplatinic acid 
siphons over as it is formed, and falls out. drop by drop into 
a receptacle placed to catch it. The solution can then be con- 
centrated to any desired strength. chlorine pas at the same time 
being passed through it to oxidise any platinous compounds 
which may have been formed. 

The manutacture of carbon disulphide in the electric furnace 
has been carricd out for some years now by the Pittsburg 
Reduction Company, who use the process of Е. R. Taylor. In 
the Journal of the Franklin Institute, 1908, 165, 141, Mr. 
Taylor contributes an interesting paper upon the subject. 
The original furnace used had a diameter of L'2 metres, and 
was 7 metres high; this was found not to be sufficiently large, 
as it became very much overheated. It has now been found 
that by considerably increasing the diameter of the furnace 
very much better results can be obtained. The present plant had 
a capacity production of 14.000 lb. of carbon disulphide per 24 
hours, but it is now capable of producing another 25.000 Ib. 
in the came time. The electro-thermic process for the manu- 
facture of carbon disulphide appears the most economical and 
satisfactory, but very large installations are not likely to be 
fitted up. because ot the limited use of the finished product. 

Volume ХІТ. of the 7ranaactions of the American Electro- 
chemical Society is just to hand, and well maintains the tradi- 
tions of the Society for interesting publications.” The volume 
consists of 474 pages, which, considering that the Transactions 
are published twice in the year, says a geod *deal for the 
vitality of the Society. There is a half-tone frontispiece to 
the volume, which is printed with ‘‘monox ink." Monox or 
silicon. monoxide, it will be remembered, has been recently 
described in these notes, and is one of the most recent triumphs 
of electro-chemistry (ELECTRICAL ENGINEERING, Vol. II., 382, 
878). The majority of the papers in the volume have already 
been noticed, but we might draw attention to the paper by 
О. W. Brown and К. К. Savers on “The Treatment of Storage 
Battery Elements before putting them out of Commission." 
Betore transport, storage battery plates of stationary cells are 
usually dried, but drying the elements, unless carefully carried 
out, may lead to considerable loss of efficiency and decrease in 
the life of the batterv. The authors have made a series of 
investigations. in which different methods have been employed 
for drying the plates. The capacity of the plates was first 
carefully tested, they were then dried, and again set up and 
the capacity re-tested. In some cases formalin was added to 
the water in which the plates were washed; this. however, is 
not to be recommended, as it makes the plates difficult to drv, 
and the formalin adheres in a verv tenacious manner to the 
material of the plates. Negative plates should alwavs be freed 


from acid before being dried, otherwise they are apt to crack 
and sulphate, but it does not seem to do so much harm to 
positives. It seems best always to thoroughly wash for 12 to 
24 hours in distilled water, and then to air dry. The addition 
of other substances to the wash water would appear to be 
always disadvantageous. 

There is also an interesting paper by G. Gin upon “The 
Electro-metallurgy of the Rare Metals." This is a long paper 
of 63 pages, and deals with the metals molybdenum, tungsten, 
uranium, and vanadium; but the principal part of the paper 
is devoted to the first-ramed. The paper is divided into three 
parts : (1) the concentration and purification of the ores; (2) 
treatment of the concentrates for the extraction of the metals; 
(5) the refining of the metals. In this paper is found a very 
useful description of the verious ores of molybdenum, with their 
properties and Шаш. The methods ‘of separating these. 
ores from various other minerals and gangue with which they 
are mixed are then described. First there is the sieving, then 
the clectrostatic process, the apparatus of Prof. Blake, of 
Kansas, being described, the principle of which is as follows. 

It a solid particle is close to а body which possesses an 
electric charge, it tends by induction or contact to acquire the 
potential of this body. Durmg charging the particle is attracted 
to the electrified body, and when it has attained the same: 
potential it is repelled. The phenomenon is that of the pith 
ball of Coulomb. This repulsion, however, is exerted at the 
end ot a variable time, which depends upon the capacity of the 
particle. A powdered mixture brought into contact with an 
electrified body will possess a partic Паг time factor for each 
of its particles, which will determine the length of its adherence 
to the charged surface. For gcod conductors this time factor 
is practically zero, but for dielectrics may even reach several 
days. This being so, one sees that if a fine laver of the powder 
glides down an inclined metallic surface which has an electro- 
static charge, the particles will fall off in certain zones, charac- 
teristic of each of the minerals of the ore, owing to their being 
electrified and repelled in. the order of their electrical con- 
ductivity. and capacity. 

Practically the process is worked as follows :--The pulverised 
mineral is fed in a thin layer by the shakers on to two 
metallic cylinders, which form the repellmg poles апа are 
continually rotated. They are charged by a 350,000-volt current, 
generated by Wagners svytem. By means of a brush the 
cylinders are continually cleared from the adhering particles. 
The conducting particles are by this means thrown into a 
central receiver from which they are removed. һу a 
screw conveyor, while the non-conducting particles fall 
into lateral funnels. With this Blake — electro-static 
separator separation up to 60 per cent. of molybdenite may be 
made from cres containing only 3 per cent. in the first place. 
The separator will treat from 10 to 15 tons of ore per day, and 
requires 5 h.p The concentration by oil flotation (Elmores. 
process) is also mentioned. Chemical methods of purification 
are then described, and the processes for manufacturing various 
molybdenum compounds. Finally, a description of the electric 
furnace for producing molybdenum is given. The furnace, as 
he states, differs very little from those at present used for the 
manufacture of aluminium. Cast molybdenum is made in a 
furnace similar to a carbide furnace. Finally, the induction 
furnace method is described. This contribution by Gin is of 
great interest, and for it he was awarded the Frenzel Prize by 
the Council of the American Electro-chemical Society. 

By a happy arrangement, the members of the Faraday Society 
receive the | Transactions of the American — Electro-chemical 
Society, and their American confrères receive the Faraday 
Transactions, 

The bi-annual meeting of the American Electro-chemical 
Society takes place at Albany, N.Y., on April 30th. The titles 
of the following papers have already been announced :—'* Corro- 
sion of Iron from the Electro-chemical Standpoint," C. Е. 
Burgess; “The Electro-chemistry of Light," W. T. Bancroft; 
“Conduction in Electrolytes,” L. Kahlen; ‘Conver Anodes in 
Chloride Solutions," P. Dushman; “The Potential of the 


Nickel Electrode.” E. P. Schoch; “Power for Electro- 
chemical Industries," J. Mever; and ‘Industrial Applications of 
Aluminium," J. Mever. 


ELECTRICAL SCIENCE 


British and American 
The Helmholtz and Nernst Formule for the E. M.F. of a 


Voltaic Cell,—-The .well-knrown Helmholtz equation for the 
electromotive force of a cell is 
H 4E 
E- Та 
uM aT А 


where /7 is the heat of reaction or of dilution, expressed in 
joules. n is the valence of the cation. апа F is the number of 
coulombs transported by a gram-equivalent of the cation. It 


is now fully established that the second term arises from the 
electromotive forces existing at the several thermo-junctions 
in the cell. Nernst's equation for the E. M.F. of a concentra- 
tion cell, that is, a cell in which the two electrolytes are salu- 
tions of different concentration of the same salt, is 


R 
T log '? 
nie g 


Е = 


where с, апа с, are the concentrations. In the Physical Review 
of Mareh, Н. S. Carhart shows that the Nernst equation is 
deducible by the integration of the second term of the Helm- 
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holtz equation applied to a concentration cell. The Nernst 
equation is therefore an expression for only that part of the 
E.M.F. of a concentration cell which is due to electrolytic 
thermo-electric force. It gives the correct value for the Е. М.Е. 
of such a cell only for infinite dilution, or when the heat of 
dilution is negligible. The author and F. J. Mellencamp have 
made a series of measurements Gn concentration cells, made 
with electrolytes where heats of dilution are known. These 
measurements constitute an excellent proof of the Helmholtz 
equation. The agreement between the calculated and observed 
E.M.F.’s is very close. The mode of calculation can be briefly 
indicated here. Suppose a cell made up with two solutions, one 
Zn50,50H,O, and the other ZnSO,400H.O. The act of dilu- 
tion of the former to the concentration of the latter gencrates 
‚82 calories. Of course, in the cell, what actually happens is 
that for every gram-eyuivalent of metal which passes from the 
zinc anode into the more dilute electrolyte solution, a gram- 
equivalent is deposited on the kathode from the more con- 
centrated electrolyte. As the latter operation absorbs less 
energy than is derived from the former, the surplus energy 
appears in the electrical form. In the case of the sulphates of 
zinc and of cadmium, the experiments showed that the E.M.F. 
due to heat of dilution ranges from 7 to 78 per cent. of the 
whole E.M.F. of the cell. 

A New Magneto-Mechanical Effect.—1n the same journal 
(Physical Review, March), О. W. Richardson explains his view 
that the angular momentum of the atoms of a para-magnetic 
material ought to be perceptible experimentally. It is widely 
believed that the resultant magnetic fields which the atoms of 
magnetic substances possess arises from the motion of their 
constituent electrons in closed orbits. In a mass of matter 
which is distant from any magnetic field and unmagnetised, 
the planes of the electronic orbits may be assumed to be facing 
all ways, and their summed angular momentum about any axis 
is zero. ТЕ a magnetic field be imposed on the specimen, some of 
these orbits turn, in a greater or less degree, so as to face 
along the field. Thus the component of angular momentum of 
the electrons in their orbit, along the axis of the magnetic 
field, changes from zero to a finite magnitude. Consider a long, 
thin cylindrical bar of iron suspended by a fibre passing through 
its axis of figure so that it is capable of vibrating about a 
vertical axis. When the bar is not magnetised its constituent 
‘electrons will not possess any resultant angular momentum 
about any axis. Now apply suddenly a vertical magnetic field. 
The movable orbits will set so as to leave a balance in favour 
‘of the plane perpendicular to the direction of the field. This 
angular momentwn acquired by the revolving electrons must be 
balanced by an equal reaction somewhere. This might be a 
reaction of electro-magnetic nature on the magnetising system ; 
but the other—-and, in the author's eyes—more reasonable possi- 
bihty is that the expected reaction from the electronic orbit 
will be effective on the rest of the atom, that is, on the part 
which is not revolving. In this case the reaction would be 
made evident by a twisting of the suspended system as a whole. 
The author computes that the ratio between the resultant 
angular momentum per unit volume and the intensity of 
magnetisation is the same for all substances, and is equal to 
twice the inverse of the ratio e/m for the negative electrons; 
and, also. that the torsional effect. should be easily measurable 
experimentally. Хо far as his experiments have gone, there 
has been no observable effect, but this the author attributes 
to the difficulty of eliminating disturbing circumstances. 

Electric Discharges through Gases.—At the Royal Institution 
on Saturday last Prof. J. J. Thomson delivered the fitth of 
the course of lectures on this subject. The lecturer first showed 
a series of curves showing the relation between spark-length, 
voltage, and gas-pressure. For a constant spark-length there 
was а critical pressure at which the spark passed easiest; 
helow this pressure the necessary voltage increased rapidly ; above 
this pressure the voltage depended on the quantity of gas 
through which the spark must pass—-or, in other words, with 
constant voltage the product of pressure and spark-length must 
remain constant (Paschen's law). For spark-lengths comparable 
with the wave-length of sodium light, the voltage was propor- 
tional to the spark-length, and was equal to about 1.000.000 
volts ner centimetre. It had been found that for spark-lengths 
up to three or four wave-lengths the voltage was independent 
of the gas used, but above this the gas used made a difference. 
For instance, the voltage for a spark-length of five wave-lengths 
was higher for carbon dioxide than for hydrogen. For spark- 
lengths under six wave-lengths, the voltages were different for 
different metal electrodes, but above this length the voltage 
was the same for all electrodes. For solid and liquid di- 
electrics, the sparking voltage was of the order of 1.000.000 
volts per centimetre, as was the case with the above short 
lengths in а gas. In these cases there could be no ionisation 
by collision, but the charged particles for carrving the current 
must be dragged out of the electrode by the intense field. Re- 
turning to the question of the discharge through gares at low 
pressures, Prof. Thomson showed how the chief fall of potential 
took place near the cathode. If a series of metal discs were 
interposed between the cathode and anode, the flow of particles 
was interrupted, and a dark space was formed at each cathode. 
Each dark space meant a high resistance, and thus the discharge 


. discs were conductors. 


passed easier through the tube without the discs, although ihe 
The dark space near the cathode, the 
negative glow, the Faraday dark space, and the strize were due 
to а particular distribution of electricity in the tube, and the 
time interval during which this distribution took place between 
the application of the electric stress and the passage of the 
spark was quite appreciable. If the discharge was oscillatory—- 
for instance, that from a Leyden jar, there was no time for this 
distribution, and the discharge was quite different. Goldstein, 
using this discharge, had found a new line spectrum for the 
alkaline metals. ‘This form of spectrum had not been obtaiaed 
with the lighter gases. Prof. Thomson then explained the prin- 
ciple of the vacuum-valve, in which one electrode in an ex- 
hausted bulb is enclosed in a narrow tube. This electrode 
cannot be the cathode, as there is no room for the formation 
of the dark space. Thus the discharge will only pass through 
the tube if the other electrode is made the cathode. 


Continental 


Spectrum of the Singing Arc.—The spectrum of Duddell's 
singing arc, which sings by resonance, is almost indistinguish- 
able from that of the ordinary arc. But when the singing is 
obtained in other ways the arc spectrum may come to show 
all the characteristics of а simple spark spectrum. 1п the 
Atti dei Lincei for February 16th Michele La Rosa describes 
this curious phenomenon, which is best observed when a «on. 
denser is shunted across the poles of the arc, without any 
sensible inductance. Not only do the carbons become indis- 
tinguishable as positive and negative, but the spectrum breiks 
up into numerous lines, which are identical with the nitrogen. 
oxygen, and carbon lines observed in the spark between carbon 
terminals at ordinary pressures. The electrical mechanism of 
this change has not yet been cleared up. А gradual restoration 
of the arc spectrum may be brought about by lowering the 
capacity of the condenser. The addition of a small inductance 
to the shunt circuit has the same effect as a great diminution 
of the capacity. The lines lose their intensitv in different 
degrees, and the carbon bands make their appearance instead. 
The author intends shortly to publish a more extensive study 
of this phenomenon. 

Mechanical Equivalent. of Light.—Some interesting compari- 
sons between the ideal and the actual efficiency of electric lamps 
are made by C. V. Drysdale in Bulletin No. 274 of the French 
Physical Society. The efficiency of a lamp is the ratio of the 
light it gives to the energy supplied. This definition suffers 
from the well-known imperfection due to the colour of. the 
light emitted. Strictly speaking, lights of different colours 
cannot be quantitatively compared. In comparing two lights of 
different tints, the only scientific method is to integrate the 
light over the different wave-lengths, comparing photometrically 
only the lights of the same wave-length, and adding up the 
amounts so found. This has to be done over the visible 
spectrum. The author isolated the latter by a prismatic con- 
trivance, which is more certainly effective than the use of 
screens. He then measured the radiant energy by means ot 
a bolometer, and the light in the various parts of the spectrum 
by means of a’ spectrum photometer. The results obtained with 
a standard incandescent lamp show that an ideal lamp giving 
white light would furnish 10 c.p. per watt. This would mean 
that all the radiant energy would appear in the form of hzht 
evenly distributed over the spectrum. For the brightest mono- 
chromatic light (540 дд) the amount so furnished would be 
17 c.p. per watt. 

Gases from Electric Sparks.—In the Comptes Rendus for 
March 23rd, M. de Broglie gives an account of some experiments 
in which a stream of gas was passed through a small spark 
gap during a spark discharge between platinum terminals. 
After passing through the gap, the gas was found to contain a 
number of gaseous ionisation products, including heavy ions. 
heavy nettral particles, and a kind of metallic dust. Тһе heavy 
ions have a mobility of 10 microns per second in a field of 
1 volt per cm., and in this respect they closely resemble the 
slow ions discovered by Langevin in the brush discharge. The 
neutral particles are easily ionised by the action of radium 
or X-rays, or by bubbling through water. The metallic dust is 
especially plentiful when sodium, thallium, or bismuth electrodes 
are used. The particles are ultra-microscopic, and settle down 
very slowly. They exhibit distinct Brownian movements. Some 
of them are electrified, while others are neutral. In the case 
of sodium, the particles quickly grow into drops when fallinz 
through moist air, owing, no doubt, to the formation of caustic 
soda. These gaseous products produce no cloud in the electric 
arc after they have been bubbled through water. But they do 
if the water contains metallic salts in solution. In that case 
they give the flame spectra of the elements dissolved. 


Municipal Exhibition at Sheffield.—At the Municipal and Public 
Health Exhibition, which is to be held from May lst to the 
12th, a special feature will be the demonstration of methods of 
measuring illumination. Papers on “Illumination " will also be 
read at the conference in connection with the exhibition. 
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Specifications Published April 2nd, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names be brackets indicate communicators of inventions from 
abr 


1907 Patents 


5.508. В. С. Lame. In alternating-current traction systems 
in which series commutator motors are used, the motors may 
be operated’ as generators for braking purposes. According to 
the present invention, the series connection is broken when it 
is desired to obtain a braking effect, and the field windings are 
excited separately. either direct from ,tappings on the main 
transformer, or indirectly through an auxiliary transformer. 
The armature is coniected to a braking resistance or solenoids 


actuating a mechanical braking device. Two claims, three 
figures. ° 
5.652, V. A. FvNN. Improvements in single-phase com- 


pensated series commutator motors of the type in which the 
main motor field is excited partially by the rotor winding. 
The power-factor, torque, and commutation are considerably 
improved by the addition of an auxiliary winding, or by the 
addition of auxiliary brushes, in such a manner. that an 
auxiliary field is produced along an axis at some angle to the 
main motor field axis. If, for example, an auxiliary winding 
is placed in the axis of the compensating winding, a field. will 
be produced at right angles in direction to the main motor 
field. and by suitably adjusting the phase and intensity of this 
auxiliary field, the conditions of a two-phase motor are 
approached. А better utilisation of material as well as improved 
starting and running are obtained. The specification describes 
several modifications, besides various methods of exciting the 
auxiliary field. Twenty-eight claims, eighteen figures. 

5.853, A. STEINACKER AND А. PLISNIER. Improvements in 
systems of wireless telephony with undamped electric waves. 
The inventors have found that a Cooper Hewitt mercury vapour 
lamp can be substituted with advantage for the carbon-copper 
arc used by Poulsen and others. The waves from the oscillating 
circuit are influenced by means of a strong current microphone 
connected as a shunt across the terminals of the inductive coil. 
lf a capacity is inserted between the coil and earth, the micro- 
hone is connected across both coil and capacity, a better effect 
bein obtained in the latter case. An alternative method 
consists in influencing the arc itself by means of a strong 
magnetic field the exciting winding for which is in series with 
the microphone. Five claims, five figures. 

7.933, К. D. ARCHIBALD. А petrol.electric system for motor 
vehicles, in. which polyphase electric transmission is used. ‘The 
petrol engine is coupled direct to the external rotating field 
system (excited by direct-current. from а battery or small 
generator) of the generator. The internal armature, which is 
also capable of rotation, is wound for generating three-phase 
current. and the termirals of this generating winding are 
connected to the terminals of another three.phase winding on 
the armature of the motor, which armature is also connected 
mechanically with the armature of the generator and rotates 
with it. The other member of the motor is stationary, and can 
be short-circuited or connected to a variable resistance. There 
are no brushes or slip-rings, but a switch interposed between 
the windings of the two armatures, and rotating with them, 
can open the connection or short-circuit the generating winding. 
The transmission can be made entirely mechanical by means 
of a clutch which mechanically connects together the armature 
and field system of the generator. ‘The engine and field system 
are kept constantly running. At starting the generator acts 
partly as motor, but also supplies current to the motor armature. 
A higher speed is obtained by disconnecting the motor armature 
and short-circuitiag the generator armature. These two speeds 
are both efficient runming speeds, but other speeds are obtained 
by inserting resistances in either the motor or generator circuit. 
One claim, two figures. 

8,764, British THomson-Hovuston Co. (General Electric Co.). 
An automatic starting device for use with polyphase induction 
motors. The primary circuit 18 closed by solenoid switches, one 
for each direction of rotation, and the resistance in the 
secondary circuit is gradually cut out by another solenoid switch. 
The connections are so arranged that the primary circuit cannot 
be closed until the secondary circuit is closed through the 
entire resistance. No-volt releases are provided to onen the 
primary circuit on failure of supply. Three claims, two figures. 

10.440, К. C. Browne. Іп order to render microphone tele- 
phone transmitters more sensitive and to increase the resistance 
of the same without increasing the amount of granular carbon, 
the electrodes are. according to this invention. embedded as 
far apart as possible in the granular carbon so that the current 
traverses the material in a direction transverse to the line of 
pressure as applied by the vibrating diaphragm. The active 


material is arranged in a wide, thin layer between polished 
walls of some non-corducting material. <The ratio of the 
resistance of the active material to the resistance of the line 
is thus considerably increased, with the result that the varia- 
tions in current are greater. The electrodes are so constructed 
that the current will be densest in that portion of the material 
which is compressed the most. Six claims, six figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


Pirk & Mason. Lighting of railway vehicles. 

British THomMson-Houstuon Co. (General Electric Со.). 

Compensated commutator machines. 

6,854, ScHATTNER & Амвекгом. Motor switches. 

6.906, Kerru & Trson. Series commutator motors. | 

6,920, FULLER & FULLER. Apparatus for magneto-electric igni- 
tion for internal-combustion engines. 

6.943, Davy. Electric are lamps. | 

7,181, British Тномзок-Ноцизтох Co. (General Electric Co.). 
Motor control for towing systems. 

7,737, К. WavcGoop & Co. AND Bone. Electric lifts. 

7,742, CowprER-CoLEs. Electric furnaces. 

8,151, Rawiincs & SMITH. Supports for electric lamps, shades 
or reflectors. 

10,0914, SUTCLIFFE. 


1,373, 
6,649, 


Electric telegraph apparatus. 

11,166, Hieurienp. Generation of high-tension direct current. 

11,523, KNEEN & Kine. Tramway conduit points. 

12.172, Tattock & Horne. Fire-alarms. "D 

15,196, BririsH Тномѕох-Нооѕтох Co. (General Electric Co.). 
Electric insulators. n 

13,739, British Тномѕом- Носѕтох Co. (General Electric Co.). 

i Electric reactances. 


14.876, NoraGeratH. Dynamo-electric machines. 
16,366, Mayo & HovLEHAN. Motor starters. 


Bruce, РЕЕВГЕЗ & Co. AND La Corr. Dynamo-electric 
machines. 

17.695, NroNE. Space telegraphy. 

17,769, Morris. Lightning condurtors. | 

18,849, Dussek & Dussek. Laying of underground conduits 
and conductors. 

19.244, Cnoo«. Power storage and safety device for lifts. 

19.875, Моввя & Nonmss. Electric hot water radiator. 

20.670, DnauLT. Mercury interruptors. 

20.688, WiNTON. Controllers for motor vehicles. 

20,932, FRIEDHEIM. Electrolytic manufacture of honeycomb 
radiators. 

21,670, ALLGEMEINE ErrgKTRICITÁTS-GEs. Motor control. 

25.448, 'TARDiEU. Microphones and telephonic receivers. 

26,742, DvMAIRE & Moonen. Sparking-plugs. 

27.400, Rawrtncs & SmitH. Box couplings. 

27,945, Stemexs Bros. & Co. (Siemens d: Halske Akt.-Ges.). 


Tachometers. 
1908 Patents 


NICHOLSON. Selective electric signalling. 
NICHOLSON. Telephonic receivers. 


Complete Specifications open to Public Inspection 
before Acceptance. 


1908 Patents 


Electrically-driven trackless train. 
Machine for welding rings. 

5.318, Swan. Incandescent lamp sockets. 

5.610, ALLGEMEINE ELEKTRICITÄTS-Ges. Incandescent lamps. 
5,783, Hower. Incandescent electric lamps. | 

5.856. Gin.- Electric process of singeing textile fabrics. 
5.879, GERHARDT. Automatic electrical switch. 


Applications for Amendment 


Further particulars and instructions as to procedure in opposition 
to amendment will be found in the Official Journal of the Patent 
Office of April Ist. 

5.104, of 1902. ANDRE BLONDEL seeks leave to amend the 
specification numbered as above, granted to La SociÉTÉ G. et P. 
DE Mestrat, for “Improvements in arc lamps and electrodes 
therefor." The proposed amendment consists in eliminating 
portions of the specification, including Claims 3 and 6 to 11, 
and Figures 10, 11, 13, and 14, and further to insert “уе are 
aware of the Letters Patent No. 16,552 of 1898 granted to 
Hugo Bremer, and we make no claim to anything therein 
contained.'' 


16,710, 


220, 
1,333, 


4.657, WAGNER. 
4,846, Ginror. 
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LOCAL 


ACTON: Electricity Losses.—At a meeting of the Council 
last week, the following resolution was moved by Councillor 
Page : “That owing to the great loss in our electricity under- 
taking, the time has arrived. when the Council shall refer to a 
special committee the best means of disposing the whole scheme 
to some private company, or at least the possibility of utilising 
the electric standards for gas and thereby reducing the loss of 
at least £1,200 or £1,300 per annum on street lighting.” In 
moving this resolution Councillor Page alleged that the total 
loss in three years upon the undertaking had been about 
£6.000 a year, and he contended that it was impossible for any 
engineer to make a profit at 44. per unit when the energy cost 
5d. per unit before they sent it out. During the subsequent 
discussion a good deal of criticism was directed against the 
Council for having signed the agreement with the Metropolitan 
Electric Supply Co., for a supply in bulk, it being stated that 
the work costs were as high as 322d. per unit, and that sconer 
or later the question of gencrating their own energy must be 
considered. An amendment to the resolution that an expert 
be paid a fee of 100 guineas to report upon the undertaking 
was carried. 

BECKENHAM: Metallic Filament Lamps.—' The Electricity 
Committee has recommended that a circular be sent to wiring 
contractors in the district intimating that the Council reserves 
the right, without notice, to increase slightly the price of current 
should the general adoption of metallic filament lamps render 
this course nécessary. 

BELFAST: Tramway Returns.—The traffic returns for the 
vear ended March 3lst, 1908, show that the number of pas- 
sengers carried was 45.465,204, and the gross receipts £190,766. 
For the year ended March 315%, 1907, the number of passengers 
carried was 43,144,418 and the receipts £178,659. The increase 
in the advertising and Post Office contracts was £675, and 
there has been, therefore, a total increase in receipts of 
612.781. 

Carehill and Whitewell Tramways.—A deputation of residents 
in Belfast waited upon the Corporation last week with regard 
to the Cavehill and Whitewell tramways, complaining ot the 
inadequate service upon the lines of the Cavehill and Whitewell 
Tramways Company. The deputation suggested that some ar- 
rangement might be come to between the Corporation and the 
Company to remedy the present position of affairs. The Lord 
Mayor replied that although the Corporation thought they had 
done evervthing in their power, they would see what could be 
done further. 

BLACKROCK: New Telephone Charges.— The Council, as a 
protest against the new system of charging for telephone service, 
has decided to grant no facilities to the National Telephone 
Company so long as the new system of charges is enforced 
upon the public. This decision was taken as the result of a 
discussion upon an application by the company regarding the 
fixing of new poles. 

BRADFORD: Electricity Works Inspection.—The members of 
the Council of the Bradford and District Chamber of Trades 
have been shown over the electricity works, and the opportunity 
was taken of holding a conference, at which several points of 
difference between the traders of Bradford and the Electricity 
Committee were discussed. The result was that the Chairman 
of the Electricity Committee and the City Electrical. Engineer 
were able to promise certain concessions, and at the same time 
agree to bring some other points raised before the committee. 

Tramway Receipts.—For the year ended March 3186, 1908, the 
receipts from passengers on the iramway system amounted to 
£232,013, an increase of £4,518 over the figures for the preceding 
year. The receipts from the parcels department amounted to 
£5.739, an increase of £725. The number of car-miles run was 
5.551.009 against 5,167,261. 

BURY: 7ле Proposed Electricity Works.—In response to the 
expression of opinion at a public meeting recently that the 
Council should call a meeting of the ratepayers to discuss the 
proposed new electricity works before the Local Govermment 
Board inquiry concerning the loan, the Council has adopted 
the view of the General Purposes Committee that such a 
meeting is not necessary. It is stated, however, that the 
Electricity Committee is willing to receive a deputation on 
the question. With regard to the cost of the scheme, statements 
have been made that this will be £100,000, but the General 
Purposes Committee point out that it 1s proposed to expend in 
the first instance £62.000 and to obtain the necessary powers 
for another £10,000 expenditure on mains for large consumers 
when necessity arises. 

CONWAY: Damage to Telegraph Cahle.—The Surveyor has 
reported that while excavating a roadway on March 11th for 
the purpose of laying the curb of a new footpath on the ap- 
proach to the Conway suspension bridge, a workman cut through 
a Post Office telegraph cable with his pick-axe. The man was 
under the impression that the cable was a disused one, and did 
not report the accident until the telegraph staff came on the 
scene in «consequence of dislocation of the telegraph service. 
The Postmaster-General has written a somewhat strongly-worded 
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letter to the Council, pointing out that on the present informa- 
tion it appears that the man at fault is liable to serious penal- 
ties under the Telegraph Act, 1818. The letter goes on to say 
that much difliculty was experienced in effecting the necessary: 
repairs, and the cost of the work will be charged to the Council. 
The letter concludes with a request to the Corpuration to take 
prompt and effective measures to ensure that there shal] be no. 
further interference with the telegraph cables by their em- 
ployees. 

CROYDON: Tramway Parcels Traffic.—The South Metropoli- 
tan Tramways & Lighting Co. has inaugurated а tramway 
parcel service upon their cars running between Tooting, Penge, 
Croydon, Wallington, Carshalton, Sutton, and Mitcham. ‘The 
packages may be handed to the conductors at any of the recog- 
nised stopping places, or may be left with certain agents. The 
rates vary between 54. for 7 lb. and 7d. for 56 lb. 

DEVONFORT: Dockyard Power and Lighting.—It is stated 
that the change over from steam and gas for driving and light- 
ing purposes to electricity has been completed. 

DUMBARTON: 7'ramways.—The work in connection with 
linking up Glasgow with Dumbarton and Loch Lomond is being 
proceeded with rapidly, the track being now finished between. 
Dumbarton and Renton. 

DUNDEE: New Tariff.—The Town Council, acting on Mr. 
Richardson's recommendation, have now finally passed the new 
system of charging for power. -The price to be charged in. 
future will be on a sliding scale, with a maximum of 214., 
while power will be had at as low a figure as 0°45d. per unit, 
according to the number of units used. Mr. Richardson alsa 
recommended. the Council to do away with the minimum charge 
tor lighting and power altogether, and this has been done. A 
new feature in the scale of charges for next year will he the 
special price which is quoted for electric signs, and which is 
calculated to make this form of advertisement more popular 
in Dundee. Also а specially low rate is quoted for power to. 
textile mills, &c., for which current can obtained at ‘5d. 
per unit for the units in excess of 50.000 per quarter. and at. 
‘45d. per unit for those in excess of 200.000 units per quarter. 

DUNFERMLINE: The Electric Lighting Scheme.—The result 
of the poll of ratepayers at Dunfermline on the question of 
the policy to. be adopted in regard to the electric lighting 
Provisional Order was that out of a register of about 5.600: 
onlv 861 voted. Of these 422 votes were in favour of the 
Provisional Order being transterred to the Fife Electric Power 
Co., 3235 for the erection ot a generating station, and 116 in 
favour of taking a supply in bulk from the Power Co. A 
meeting of the ‘Town Council was held on Thursday, when it 
was stated that a Liverpool firm of electrical engineers had 
offered to erect a generating station for the Council and give a 
guarantee against any financial loss. After a somewhat stormy 
discussion, a resolution that this company be asked for further 
particulars was carried. 

EDINBURGH: Electric Lighting Debt.—A joint meeting of 
the sub-committee of the Electric Lighting and Treasurer's Com- 
mittees of the Edinburgh Corporation have made a recom enda- 
tion to the committees in question that in future the period 
for repayment of capital expenditure upon the electrical under- 
taking shall be 25 years. 

Electric Lighting Reserve Fund.—The Treasurer's Committee 
recommends the investment of a further sum of £5,900 trom 
the electric lighting reserve fund with the Gas Commissioners 
at 55 per cent. | 


Street Lighting.—The Electric Lighting Committee have 
recommended that the lighting of Rose Street, a narrow 
thoroughfare, should be changed from incandescent раз. 


to electricity, the lamps being carried across the street on wires 
suspended from the buildings on either side. 

Electricity Works.—In consequence of complaints with regard 
to the alleged exceptional amount of Sunday labour in connection 
with the trimmers and lighting department, the Engineer has 
been instructed to minimise Sunday labour as much as possible. 

FARNWORTH: Electricity Extensions.—' The plans for the- 
enlargement of the electricity works have been approved. These 
provide for an extension at the rear of the present engine room: 
which will accommodate the engineers’ offices, transforming 
station, and accumulator room. The new destructor works will 
be erected at the rear of the boiler house. 

ILFORD: Tramway Running Powers.—A meeting has taken 
place between sub-committees of the tramways committees of 
East Ham and Ilford in regard to the question of tramway 
inter-conmunication between the two districts. As a result the 
Ilford Tramways Committee recommend that it is not desirable 
to make any alteration in the existing arrangements at present. 

LEEDS: Electricity Tariff.—As a result of the deputation 
to the Corporation urging a reduction in the charges for electric 
power (ELECTRICAL ENGINEERING, March 12th, page 414), the- 
Electricity Committee recommend that а reduced. scale be 
adopted based upon the number of units consumed per kw. of 
the consumers’ maximum demand, as follows :—Less than 300: 
units per kw. per quarter, 13d. per unit; from 300 to 450, 12d... 
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450 to 600, Lid.; 600 to 720, lgd.; 720 to 850, 1d.; 850 to 
1,000, 0 95d. ; 1.000 and upwards, O9d. When the units. con- 
sumed are 375,000 or upwards, but less than 500.000, the charge 
will be 0:85d., and for a consumption per quarter ot 500,000 
or upwards the charge will be 0 50d. This, it adopted, will 
take effect on April lst, when the cost of current. tor cooking 
purposes, &c., will be at the rate of ld. per unit. 

Tramway Heccipts.—For the year ended March 31st, 1908, 
the total саће receipts amounted to £556.446 compared 
with £523,912 tor the previous year, an increase of 580 per 
cent. The mileage run was 7,694,989 car miles, compared with 
1.558.185, an increase of 457 per cent., whilst the number of 
passengers carried was 75,734,085, against 73,024,853, an in- 
crease of O7L per cent. The receipts per car mile work out at 
10 49d., a decrease of OO7d. compared with the figure for 
1906-7. The receipts per passenger in the two years were prac- 
tically the same, being 10664. tor the last year, and 10654. 
for 1906-7. 

LEYTON: Electricity Reserre Fund.—At the last meeting of 
the Urban District Council the Electric Lighting Committee, in 
its. report, stated that for the first time in the history of the 
undertaking a sum of money had been set aside as a reserve 
tund. 

Месе  Lighting.——The | Electric Lighting Committee 
has considered the memorial from residents requesting the 
reconsideration of the charges made for the supply of elec- 
tricity, and has adjourned the matter for three months. In 
the meantime the memorialists have been intormed that by 
using the latest types of lamp on the market, and which can 
be inspected at the Council's premises, they will be enabled 
to largely reduce their consumption of electricity without dim- 
inishing the lighting power obtained. 

Tramways.—At the last meeting of the District Council the 
Tramways Committee recommended that the time having arrived, 
in their opinion, for reconsideration as to the charge made for 
the electric current used for tramway purposes, such charge 
should be reduced from ljd. per unit to ld. per unit. This 
recommendation, however, was referred back. 

LIVERPOOL: Tramway Pension Scheme.— The Liverpool 
Corporation Tramways Committee has approved of a scheme 
by which the Corporation will pay towards the benefit society 
in connection with the undertaking an additional 2d. per man. 


Contributions will also be made by the men themselves, whilst, 


the proceeds of unclaimed property left in the cars is also to 
be added to the fund. The annual report of the Liver- 
pool Corporation Tramways Benefit Society shows that the total 
income for the year 1907 was £3,719, and the expenditure 
£2.764. The amougt to the credit of the Society is £7,103, of 


which £6,800 is invested in Liverpool Corporation bonds. "The, 


total membership of the Society is now 1,825, and during 1907 
£2.010 were paid in sick allowance, the average per member 
in receipt of such sick allowance being £2 1s. | 

Tramway Revenue.—At the last meeting of the Corporation, 
the chairman of the Tramways Committee, Sir C. Petrie, ex- 
pressed the opinion that the high-water mark in regard to 
tramway revenue had now been reached until further extensions 
were made, but he saw no probability of further extensions at 
the present. | 

LONDON: London County Council.—At the meeting оп 
Tuesday, Mr. Haves Fisher, dealing with the estimates of the 
tramway undertaking for the ensuing financial vear, said it was 
calculated there would be a surplus of £110,883, and deducting 
£10,000 for contingencies, it was proposed that the whole of 
the balance of £100,885 should be transterred to the Renewals 
Reserve Fund. If this estimate is fulfilled. the renewals 
reserve fund would, at the end of the year 1908-9, amount to 
2516.808. With regard to the results for the year to March 
ólst, 1908, Mr. Hayes Fisher stated that the surplus amounted 
to £66,547, instead of the estimate of £41,788. It was pro- 
posed to transfer the whole of the balance, together with the 
sum of £5,925 brought forward, to the Renewals Reserve Fund. 
During the coming financial year, £254,968 would be required 
for repayment of capital. Out of the £8.500,000 capital bor- 
rowed for tramway purposes, £1,082.000 has been repaid. While 
regarding the financial position of the undertaking as satisfac- 
tory, the chairman of the Finance Committee said they could 
not afford to entertain any question of lower fares or extensive 
additions to the undertaking. | 

The report of Mr. T. B. Cockerton upon the accounts 
of the London County Council for the year to March 
514. 1907, has just been received by the Council. 
Dealing with the tramways accounts, mention is made of 
the fact that whereas the three revenue accounts, 
namely, the southern system, northern system, and general 
account have been amalgamated, separate accounts are being 
kept of the income and expenditure of horse and electric traction 
respectively. For the vear in question the total receipts from 
electric traction amounted to £829.259, and from horse traction 
£535.545, equal to 1225d. and 10°15d. respectively per car mile. 
Of these balances £350,839, ог 5174. per car mile was trans- 
ferred to the net revenue account in respect of electric traction, 
whilst upon horse traction there was a deficiency of £11,352. or 
(7204. per car mile. The amount charged against revenue account 
for the redemption of debt was £153,155, making a total set 
aside on this account, since the tramways were taken over by 
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the Council, of 2605.173, in addition to £209.573, which has 
been provided out of the proceeds of sales. ‘Ihe renewals те. 
serve fund on March 5150, 190/, stood at £141,855, of whia 
£85.00) is invested in 3 per cent. London County consolidater 
stock. Mention is made by the auditor that the sum of £55.0.. 
transferred to the reserve fund for the усаг 1906-7 falls short 
by about £02,782 of a sum calculated on the basis of ld. per 
electric car mile, which is the basis tentatively approved by 
the Finance Committee for arriving at the amount to be trans- 
ferred yearly to renewals reserve fund out of the available sur- 
plus balance. ‘The total capital expenditure upon the under. 
taking was at the date in question £2,064,100. Тһе sum charged 
to tramways capital account in regard to street widening was 
558.059, making a total charged at March 5156, 1927, ot 
£190,999. 

Caledonian Road and Seven Sisters. Road Tramways.—The 
Board oi Trade has intimated its consent to the use of the 
наа conduit system of electric traction upon these 
ines. 

Hammersmith-Putney  Tramways.—The Fulham Borough 
Council has intimated that it is prepared to agree to the use 
of the overhead trolley system on these lines. 

Harrow Road-Ldqware load Tramways.—The Highways Com. 
mittee of the London County Council recommends that an 
arrangement be made with the Metropolitan Electric Tramways. 
Ltd., tor the Metropolitan. Electric Tramways Bill, 1908. to be 
proceeded with, so far as regards the proposed extension of the 
tramways in Harrow Road to Edgware Road, subiect to an 
agreement being entered into between the Council and the com- 
pany embodying the undermentioned terms, and to such clause: 
being inserted in the Bill as are requisite to give effect thereto :— 
(1.) The company, if and when the lines are authorised. tw 
execute the street widenings provided for in the Bill, and to 
construct the tramways in accordance with plans and specifica 
tions to be previously submitted to, and approved by. the Coun. 
ci. (и.) The Council to purchase the tramways at the expira- 
tion of six months from the date of their completion under 
section 44 of the Tramways Act, 1870, on the basis of раушш 
to the company the actual expenditure incurred by it in the 
construction of the tramway and the execution of the street 
widenings, including such sum not exceeding £4.500, as тау be 
paid by the company to the Paddington Metropolitan Borough 
Council in respect of the widening of Harrow Road аё Picktord’s 
corner. (iii.) The company to enter into a further agreement. 
the terms of which are to be approved by the Council hereaiter. 
embodying the terms upon which the company shall have run- 
ning powers over and use the proposed extension to Edgware 
Road. (1у.) The tramway to be withdrawn from the Bill, unless 
the terms set out above are agreed to by the company. 

Tramway Guide.—The Highways Committee recommend the 
preparation and issue of a guid» to the Council's tramways, con- 
sisting of (1) alphibetical list of places of interest in London. 
together with, in the case of those which are accessible by tram- 
way, an indication of the route by which they may be reached: 
and (2) a list of the various tramway routes with route diagrams 
and particulars of car service, fares, &c. The suggestion is to 
print an edition of 100.C00 copies, which shall be placed on sale 
at 2d. per copy. The cost is estimated at £1,000. 

New Tramway Routes.—Two new tramway routes were opened 
on Saturday, one starting from Brixton Station and running te 
Victoria Station via Stockwell Road, Vauxhall Station. and 
Vauxhall Bridge, and the other from Greenwich to the Obelisk 
at Lewisham, by way of London Road. 

Bermondsey-—The Borough Electricity and Street Lighting 
Committee's estimate for the vear ending March 31st, 193. 
amounts to £10,253 for street lighting, and £5,221 for the dust 
destructor. The increase in connections to the mains for the 
year ended March 315% last was equivalent to 578kw., and the 
motive power connected for the year was equal to 519 h.p. 

Drixton-Camberwell Tramways.—The Highways Committee re- 
commend that the provision of trolley standards for the car: 
intended to run upon the Brixton koad— Camberwell Green 
route shall be carried out by the direct employment of labour 
at an expenditure not exceeding £350. The cost of equipment 
is estimated not to exceed £25 per car. 

Finsbury: Tramway Speeds.—The Borough Council has 
received a communication from the Board of Trade, enclosing 
copy of a letter received from the L.C.C. upon the subiect of 
the speed of electric tramcars in Goswell Road, and stating that 
the Doard see no reason to vary the speeds to be imposed by 
the regulation and by-law recently issued. It has been pointed 
out that the rate of speed allowable is 16 miles per hour in 
certain parts of the road. 

Lewisham: Overhead v. Underground Telegraph Lines.—The 
Postmaster-General has forwarded to the Borough Council a 
notice requiring the latter authority to give consent to the 
placing of telegranh poles in a number of roads. The Council's 
Works Committee have had reports before them in relation to 
proceedings on similar applications to the Woolwich Borouzh 
Council, and have come to the conclusion that the Council 
should adhere to their previous decisions with regard to over- 
head wires, that the application to the Postmaster-General be 
refused, and that in the event of application being made to 
the magistrate, all necessary steps be taken for maintaining the 
position taken up by the Council. 
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Southwark: Electricity Loans.—The Borough Council 
Electre Light Committee has had under consideration a letter 
from the Comptroller of the L.C.C. in regard to the accounts 
of the electric lighting undertaking. The letter points out that 
all loans which have been sanctioned in the past on the 42 years’ 
system have been so sanctioned on the express condition that 
if any of the works. plant, or material purchased fail to be 
renewed during the currency of the loan, the cost of the 
renewals shall be provided for out of revenue, and shall not be 
made the subiect of a further loan, inasmuch as а period of 
42 wears is admittedly much in excess of the usual life of 
plant and machinery. Provision should be made by means of 
a renewals or reserve fund (which the L.Q.C. Finance. Com- 
mittee observed the Borough Council had already established, 
but which it suggested should be invested to create an effective 
reserve); that this, however, would not obviate the necessity 
for making provision for entire replacements, caused through 
ordinary wear and tear, or through obsolescence by reason of 
the progress ot science. Further, the letter states. the Finance 
Committee consider the amount to be set aside for renewals 
should be based upon the life of the various units of plant in 
accordance with the periods adopted by the Council in 1906 
for the repayment of loans, viz. : Land, 60 years; buildings, 
50 vears: mains, 30 years; plant, 20 years; house connections, 
12 vears; and meters, 10 vears. The Borough Council] Electric 
Light Committee point out that the District Auditor has 
already dealt very fully with the question at issue, and ex- 
pressed concurrence in the system now obtaining. and they 
propose to forward a copy of his report as a reply to the 
L.C.€.. communication, 

MAIDSTONE: Depreciation.—The Electricity Committee. hav- 
ing gone carefully into the question of depreciation upon the 
basis of the various periods recommended by the Incorporated 
Municipal Electrical Association, reports that for the vear ended 
March 31st, 1907, there should have been paid the sum of 
52,710 for depreciation, whereas the amount of principal repaid 
was only £2,458. The Committee recommend that after March 
51:1, 1908, this difference should be placed to a fund called 
* Depreciation carried to Heserve.Fund." The following per- 
centages have been allowed for depreciation on various parts cf 
the undertaking :—Buildings, 25 per cent.; machinery. 5 per 
cent.; mains, ó per cent.; meters, 10 per cent.; instruments. 
10 per cent.; and accumulators, 10 per cent. 

MIDDLESBROUGH: Workhouse Lighting.— The Electrical 
Engineer to the Corporation is to be allowed to prepare specifica- 
tions for the installation at the workhouse of electric lighting. 

Electric Lighting Works! Assessment.-- In. view of the fact 
that the Corporation 1s now taking some of its supply from the 
Power Company, Mr. Н. M. Taylor, the Electrical Engineer. 
has urged the Assessment Committee to reduce the assessment 
uyon the power-house. At present, he pointed out, the assess. 
ment is equal to 0'02d. per unit. 


NOTTINGHAM: Electric Light Charges.—A deputation from 
the combined traders’ associations of Nottingham waited upon 
the Electricity Committee of the Nottingham Corporation last 
week to urge a reduction of the present charges for clectric 
suoply. The resolution which led up to the deputation was 
passed at a meeting of the Association in January, and is as 
follows :—'' That this meeting of the representatives of the 
"arious traders’ associations in the city of Nottingham considers 
the present svstem of charging for electricity for lighting pur- 
poses most unsatisfactory, and they beg to suggest to the Elec- 
tricity Committee that in future a uniform or flat rate. not 
exceeding 3d. per unit, be charged to all consumers, believing 
that this method of charging would be much more satisfactory 
to consumers generally." 


TENDERS INVITED AND 


ACCRINGTON.—The Corporation have decided to apply to 
the Local Government Board for powers to borrow £7,500 for 
the purchase of electric cables. 

CARLISLE.—4A Local Government Board inquiry was held 
on Thursday at the Town Hall into the application of the 
Corporation for sanction to borrow £5,000 for cables. 

BLANDFORD.-—At the last meeting of {Йе Council, owing to 
the unsatisfactory manner in which the gas company Is carrying 
out its contract, a suggestion was made that there was a very 
good field for a company to start an electric lighting works. 

DERBY.—The Tramways Committee recommend further ex- 
tensions of the tramways at an estimated cost of £5,500. 

DUNDEE.—Tenders аге invited. for the following :—(a) 
steam, exhaust, feed water, and drain piping svstem, with two 
rteam-driven feed pumps and two hotwe!l tanks for main 
generating station: (b) equipment of cirenlating water pump 
room, including two electrically-driven  vertical-spindle centri- 
fugal pumps. in connection with the main generating station; 
(c) circulating water-pipe system (about 1.500 feet Jeng), in con- 
nection with the main generating station; (d) overhead travel 
ling cranes for main generating station and two sub-stations. 
Full particulars from the City Electrical Engineer. fee £3 3s., 
returnable, and tenders to the Town Clerk by April 27th. 
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Nottingham and Derbyshire Tramways.—A conference hag 
been held between the General Purposes Committee and the 
Nottinghamshire & Derbyshire Tramways Co. with regard to 
the construction and working of certain tramways within the 
city of Nottingham, and the transfer to the Corporation of 
certain of the company’s powers, with the result that it has 
been agreed that the company shall promote a Bill in Parlia- 
ment with this object in view, and that the Corporation shall 
support it. The agreement includes the granting of running 
powers to the company over certain of the Corporation lines, 
and the tramways which it is proposed to transfer to the 
Corporation are those for which the company has powers to 
construct from Carlton, Arnold, and Beeston, joining up all 
the existing tramways of the Corporation. The company will 
also endeavour to obtain Parliamentary powers for some other 
lines which the Corporation will construct. 

POTTERIES: The Tramways Order.—As the County Council 
has decided to oppose the Potteries and North Staffordshire 
Tramways (Amendment) Order, the Stoke Corporation and the 
other authorities concerned propose to join the County Council 
in presenting a petition against the Order. | 

RADCLIFFE: lectricity Profit.—The profit for the past 
twelve months upon the electrical undertaking amounted to 
between £500 and £400—equal to а penny rate. 

SHIPLEY : Electricity. Charges.—l|n consequence of com- 
plaints from large consumers of electricity, it has been agreed 
to grant speciad discounts to consumers for lighting purposes on 
accounts for over 2,000 and 5,000 units respectively. 

SOUTH LANCASHIRE: /Z/'unaway Tramear.—One of the 
cars of the South Lancashire Tramways Co. on the Bolton- 
Atherton route got out of control on a steep hill near Hulton 
Park on Thursday, and eventually left the metals and ran into 
a field. The driver was slightly injured. 

STALYBRIDGE: Xunaway  T'ramcar.——On. Thursday а car 
belonging to the Stalybridge, Hyde, Mossley, and Dukinfield 
Joint Tramways Committee got out of control on a hill known 
аз Diteherott, near Stalybridge, and when’ near the bottom 
jumped the metals, and, breaking through a wall, fell into a 
brook 20 ft. below. The car was of the single-deck type, and 
the hill in question has a sharp turn at the bottom. Although 
it is only 250 yards in length, the Board of Trade regulations 
stipulate four compulsory stops on this incline. Nobody was 
seriously injured. 

STOKE: Llectricity Charges.—. recommendation by the Elec- 
tricity and Destructor Committee that in future the price of 
electricity to consumers within the Borough be 7d. per unit for 
the first 60 hours per quarter of the maximum demand, and 
24. per unit afterwards, and that no customer shall be charged 
above an average of 5d. per unit, has been adopted. The 
previous charges were 7d. and 3d. respectively, without the 
maxnnum of 5d. 

SWANSEA: The Electricity Undertaking.—' The Engineer's 
annual report states that the number of consumers on the books 
is now 1,124, an increase of 166. During the year only eight 
consumers have discontinued taking a supply. 

Free Wiring.—At the last meeting of the Electric Lighting 
and ‘Tramways Committee, a discussion took place upon the 
question of free or assisted wiring. Col. Sinclair, the chair- 
man, stated that he did not think it a wise policy, but a 
sub-committee was appointed for the purpose of thoroughly 
considering the matter. | 

TROWBRIDGE: Electric Lighting Order.—The Board of 
Trade having received ап assurance from the company which 
holds the Trowbridge Electric Lighting Order, that negotiations 
are now proceeding which will leed to the undertaking being 
established at an early date. The question of revoking the 
Order has been deferred until May 315. 


PROSPECTIVE BUSINESS 


ECCLES.- Extensions to the electricity plant at an estimated 
cost of £4,000 are estimated. 

FRASERBURGH.—At a special meeting of the Council last 
week, a long discussion took place upon the question of acquiring 
the local gas company. Several of the councillors took the 
opnortunity of urging the claims of electric light, and when a 
vote was taken it was found that there was not a two-thirds 
majority, so that the motion was declared lost. 

FROME. —The Local Government Board. inquiry into the av- 
plication of the Corporation to borrow £10,000 for the purpose 
of the electricity undertaking was resumed and concluded last 
week. 

HASLINGDON.— Tenders are invited for overhead tramway 
lines with tangential suspension, telephone system. and tower 
wagon. Particulars from the consulting engineers. Messrs. 
Handeock & Dykes, 1 Victoria Street, Westminster (fee, three 
guineas, returnable), and tenders to the Town Clerk by April 
25th. 

HORNSEY.- Tenders are invited. for the supply of cable, 
feeder pillar cint boxes, &c., in connection with a new 
feeder cable to Muswell Hill. Forms of tender, &c.. from the 
Forough Electrical Engineer (fee. 10s. 6d.. returnable),, and 
tenders to the Town Clerk by April 21st. 
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LONDON: Poplar.—The Electricity Committee invite tenders 
for the erection of a sub-station building at Millwall in brick, 
ferro-concrete, or corrugated iron. Full particulars from the 
Borough Electrical Engineer, fee 5s., not returnable, and tenders 
to the Town Clerk by April 29th. 

llolborn.—The estimate prepared by a special committee of 
the Borough Council for the provision of furniture and fittings 
for the new Council chamber and otħices, includes £550 for 
electric light fittings and lamps. The committee propose to 
obtain and consider prices. 

MANCHESTER.—The Tramways Committee invite offers for 
a quantity of scrap-iron, steel, &с. Full particulars from Mr. 
J. M. McElroy, General Manager, and tenders to the Chairman 
of the Tramways Committee, 55 Piccadilly, Manchester, by 
April 14th. 

MIDDLESBROUGH. —New cable is to be laid at an estimated 
cost of £2,000. 

PENANG.—The Council of Georgetown invite tenders for 
the supply and delivery, f.o.b. British port, for (1) four single- 
deck ‘open-type tramcars, (2) motors and electrical equipment 
for same. Full particulars from Messrs. Preece & Cardew, 2 
Queen Anne's Gate, Westminster (fee, £1 is., each section re- 
turnable), and tenders by April 15th. 


ROTHERHAM.—-Tenders are invited for a 500-kw. direct- 
current, steam-generating and surtace-condensing plant. Par- 
ticulars from the Town Clerk (fee, £2, returnable), and tenders 
by April 16th. 

WALLASEY.—Tenders are invited for the supply of auto- 
matic overload and reverse current single-pole circuit-breakers. 
Particulars from the Engineer and Manager, and tenders to 
the ‘Town Clerk by April 15th. The Council also invite tenders 
for the supply of stores during the ensuing twelve months, 
including switches and cut-outs, meters, able: and junction 
boxes, and arc lamp carbons. 

WORTHING.—A Local Government Board inquiry was held 
last week into the application by the Town Council to borrow 
£1,710 for the purposes of electric lighting. It was explained 
by Mr. J. Porter, the Electrical Engineer, that one of the 
principal items for which the loan was required was in con- 
nection with the scheme to reduce the cost of street lighting 
—namely, by the addition of incandescent lamps to the arc 
lamp standards, which would be automatically switched on at 
11 p.m. The estimated saving from this was to be at £70u 
а vear, or a rate equal to Ца. in the £. Another item of the 
loan is for the Busco tan of condensing plant at the generating 
station. 


TENDERS RECEIVED AND ACCEPTED 


ADELAIDE.—-Acting on behalf of the Electric Lighting & 
Traction Co., of Australia, Messrs. Kincaid, Waller, Manville & 
Dawson have placed an order with the Lancashire Dynamo & 
Motor Co. for a 1,200-ampere 180-volt motor-driven booster. 

ASHTON-UNDER-LYNE.—'l'he tender of Messrs. Parmiter, 
Hope & Sugden, for Ajax motor-starting switches, has been 
accepted for twelve months from April Ist. 


BECKENHAM.—The tender of the Tudor Accumulator Co., , 


at £1,521. has been accepted for a battery of accumulators, 
and that of the Lancashire Dynamo and Motor Co., at £851 10s., 
for a booster and switchgear. 

BELFAST.—The tender of Messrs. Musgrave & Co., Ltd., 
has been accepted for gangways and iron railways at the Elec- 
tricity Works. 

BLACKBURN.—The following tenders for stores, among 
others, in connection with the electricity undertaking, have been 
accepted :--Watlington & Co. (London), red fibre sheet and 
presspahn sheet; India Rubber, Gutta Percha & Telegraph 
Works, Ltd., india-rubber solution; Siemens Bros. & Co., ozo- 
kerit tape, non-hygroscopic tape; Ruberoid Co. (London), P. and 
B. insulating tape and paint; Wells Oil Co., oils; Dritish In- 
sulated & Helsby Cables, Ltd., house service fuse-boxes; Metal- 
]ic Seaniless Tube Co., screwed tubes. 

COLCHESTER.—The following tenders have been accepted 
for the supply of stores to the Electricity Department :—Fuse- 
boxes, Messrs. Lucy & Co., 2s. 4d. each; prepayment meter 
installations, Messrs. Joslins, Ltd.; joiners’ work, G. Appleton; 
ironmonyery and tools, Williams & Со. ; oilmen’s sundries, 
Joslins, Ltd.; castings, Stanford & Co. 

In connection with the Tramways Department, the following 
tenders have been accepted :—Overhead equipment, Messrs. 
Watlington & Co.; standard pinions and armature coils, the 
British Westinghouse Electric & Manufacturing Co., Ltd.; trol- 
ley heads, sleeves, wheels, plugs, terminals, апа thimbles, 
Messrs. W. Wood & Co.; remainder of car fittings, Messrs. 
Dick, Kerr & Co.; ironmongery, oils, and grease, Messrs. 
Joslins, Ltd.; castings, Messrs. Brackett & Co.; rubber and 
fibre material, Messrs. G. Angus & to 

DERBY.--The tender of Messrs. Edgar Allen & Co., at £350, 
has been accepted for special work in conections with the renewal 
of one of the tramway junctions. Messrs. Allen's tender at 
£208 7s. for work in connection with the Nottingham Road car- 
shed lay-out has also been accepted. Messrs. J. Smith & Co.'s 
tender, amounting to £270, for the supply of inspectors’, 
drivers’, and conductors’ uniforms, &c., has been accepted. 

GRAYS.—At the last meeting of the Council, tenders for 
cables were considered. The lowest offer was from the Union 
Electric Co., at 5175, and the next lowest from Messrs. Cal- 
lender's Cable & Construction Co., at £238. Ву four votes to 
three the Council decided to accept Messrs. Callender's tender. 

LEYTON.—The Council has accepted the tender of Messrs. 
Bruce. Peebles & Co. for the supply of a 10-h.p. motor at 
£43 5s., and a starter and regulator at £8, for driving machines 
at the electricity station. ‘The tender of Messrs. Headland & 
Headland has been accepted tor carrying out for twelve months 
electric light repairs at schools. 


LONDON: London County Council.- -The Highways Com- ° 


mittee recommend that a contract with Messrs. Walter Scott, 
Ltd., now in course cf execution, for the supply and delivery 
of track rails and fastenings, be extended to include the supply 
of track rails, &c., required in connection with the reconstruction 
of the Queen's Road, Battersea, tramways, at an extra cost not 
exceeding £5,652. 

The contract for the electrical equipment of the traverser at 


the central repair depot has been placed with the British West- 
inghouse Electric & Manufacturing Co. 

The tender of Messrs. Е. W. Rowlands & Co., for 20,000 
brake-wearing shoes has been accepted at £937 10s. 

A contract has been sealed with W. R. Cunis, Ltd., for the 
removal of ashes from the Greenwich generating station. 

Bermondsey.—The following tenders have been accepted :-— 
J. Amos, £30 per ton, for the purchase of scrap cable; G. Gib- 
bons & Son, for the supply ot 560 zinc street lamp numbers: 
dynamometer to test the motors of consumers, W. G. Walker & 
Co., £12 10s., less 25 per cent. and 5 per cent. discount. ‘The 
committee has decided to accept, subject to usual sanction, the 
following tenders for annual supplies :—Geipel & Lange, arc 
lamp carbons; Laing, Wharton & Cunnington, dynamo, booster, 
and motor brushes; Sutton & Co. (Overseal, Ashby-de-la-Zouchi. 
conduits and troughing; Albion Clay Co., conduits; Sykes & 
Sugden, Ltd. (Huddersfield), straight through joint and dis- 
connecting boxes and house service boxes; Campbell, MacMaster 
& Co., pavement frames and covers; Universal Electrical Manu- 
facturing Co., meter boards; Silvertown Oil Storage Co., dynamo 
and cwvlinder oil; C. C. Wakefield & Co., forced lubrication 
chamber oil; Ferranti, Ltd., meters; Reason Manufacturing 
Co., Ltd., demand indicators; General Electric Co., Ltd., cut- 
outs; British Insulated & Helsby Cables, Ltd., concentric paper 
cable, lead-covered. 

Hackney.—The Electric Lighting Committee has decided to 
accept the tender of Geipel & Co. tor arc lamp carbons (Henrion 
make), at the following prices:—18 m/m positive, 44s. per 
1,000 pieces; 13 m/m negative, 20/1d.; 16 m/m positive, 34s.: 
1l m/m, 16/34. 

Islington.—After a satisfactory trial for over six months, the 
'orouch Council Lighting Committee has decided to purchase 
pi the Underfeed Stoker Co., Ltd., a mechanical stoker at 

219. | 

^t. Pancras.—The Electricity Committee has decided to 
accept the tender of Messrs. C. A. Parsons & Co. to supply and 
fix two new commutators to the armatures of the бо Gener: 
ator at £189 each. 

Stepney.—The Electricity Committee has provisionally accepted 
the tender of Messrs. Thos. Crow & Sons, West Ham. at £70 
(28s. per ton) for tke supply of 50 tons of moulded pitch. 

Wood Lane Station—The Kensington and Notting Hill Elec- 
tric Lighting Companies (Joint Works), Wood Lane, W., have 
ordered three Bennis and Miller-Bennett improved smokeless 


chain grate stokers for B. & W. water-tube boilers. This is a 
second repeat order. 
RAWTENSTALL.—An order has been placed with the 


Lancashire Dynamo & Motor Co. for an automatic reversible 
booster. 

SHEFFIELD.—Messrs. Marples, Leach & Co., inform us that 
thev have been entrusted with the complete contract for the 
supply, delivery, and erection of 18 motors for driving the 
printing presses in the oflices of the Sheffield Daily Telegraph. 
These motors are all specially designed for variable speeds where 
necessary, and are being wound for the Shettield Corporation 
Supply, 200 volts, 50 periods, two-phase. 

WILLESDEN.—The Board of Guardians have accepted the 
following tenders :—Messrs. Siemens Bros. & Co.. supply ої 
plant for workhouse electrical installation, £459: Messrs. Roger 
Dawson. wiring, fittings, &c.. £727. 

WIMBLEDON.—The Electric Lighting Committee has pre- 
visionallv accepted the tender of Babcock & Wilcox, Ltd., at 
£4,710 for the supply and erection of two boilers at the elec- 
tricity works, and that of the British Westinghouse Co., Ltd.. 
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at £2,606, to supply and erect a high-tension switchboard and 
gallery. For annual supplies to the electricity works, the fol- 
lowing tenders have been provisionally accepted: Engine-room 
stores, Pryke & Palmer; refuse destructor tools, Jas. Harvey; 
cables and pilot wires, Siemens Bros. & Co., Ltd.; conduits, 
Albion Clay Co., Ltd., and Doulton & Co., Ltd.; joint boxes 
¿nd jointing materials, W. Lucy & Co. (service boxes and house 
cut-outs), and Callender’s Cable & Construction Co., Ltd. (for 
remaining items in schedule); transformers, British Westing- 
house Manufacturing Co., Ltd. ; ordinary meters, Ferranti, Ltd. ; 
lubricating oils, Duckham & Co.; other oils, Blumann & Stern: 
lamps. carbons, and accessories, Mackey's Lamp Co. (incandes- 
cent electric lamps), Pestalozzi & Co. (arc lamp carbons) ; General 


Electric Co., Ltd. (accessories); Н. G. Mayer & Co. (vulcanized 
india-rubber cables); * Flame” arc lamp carbons, Union Electric 
Co.; castings, Pryke & Palmer; firebricks and fireclay, Hall 
& Co. (Croydon), Ltd. (eight items). 

WREXHAM.—The following tenders have been accepted for 
the supply of stores to the Electricity Department for the year 
ending March 5156, 1909 :—Tools and ironmongery, Thomas 
Haves; rubber cable, The General Electrie Co.; ordinary ser- 
vice cut-outs, The British Insulated and Helsby Cable Co., 
Ltd.: meters, Venner ,& Co., and Ferranti, Ltd.; arc lamp 
carbons, Sloan Electrical Co.; coal, Wynnstay Colliery Co., 
and Barton & Co.; wood tronghing, 5. Rogers; boiler solution, 
Lee Howl & Co. 


COMPANIES’ MEETINGS AND REPORTS . 


AIRDRIE & COATBRIDGE TRAMWAYS.—At the annual 
meeting in London last week, Mr. F. W. Chanter, who presided, 
stated that the small increase of £82 in their receipts for the 
year 1907 over those of 1906 was: almost wholly accounted for 

v the revision of fares, which was put into force in the summer. 
The working expenses showed a decrease of £70, but, prin- 
cipally due to repairs to the track, the repairs and maintenance 
-account showed an increase of £420. Administration and general 
expenses showed an increase of £59, the whole of which increase 
was absorbed in rates, taxes, and insurance. For the first time 
the balance-sheet made provision for depreciation and renewals 
reserve, namely, £570 for future renewals, £225 to sinking fund, 
and £455 for general depreciation and expenses. 

AMERICAN TELEPHONE & TELEGRAPH  CO.—The 
.annual report to December 3lst last shows that the company 


now own a total of 3.859,000 stations, and have 8,610,592 miles ` 


of wire. Only $52,921,400 has been added to the capital ex- 
penditure during the year, as compared with $79,566,949 in 
1906, owing to the general unfavourable business conditions. А 
sum of $60,626,667 was also spent during the vear on recon- 
struction. The net revenue for the year was $16,269,588. А 
sum of $10.943,644 was paid in dividends, and $5,500.С00 was 
.added to reserve, while $1.825.744 was carried to surplus. 

SIR W. С. ARMSTRONG, WHITWORTH.—The annual 
general meeting was held at Newcastle-on-Tyne on Wednesday 
last week, Sir Andrew Noble, chairman, presiding. The 
balance-sheet shows a net profit of £682.698, out of which 
£50.000 has been added to reserve fund, which now stands at 
5800.000, and a further £50,000 to the fire insurance account. 
The report and accounts were adopted. Dividends of 3s. per 
share on the ordinary shares, free of income tax, and 4 per 
cent. on the preference shares, were confirmed. 

EDWARDS AIR PUMP.—At the ordinary general meeting 
-on Thursday, the report and accounts given in our last issue 
were adopted. Mr. C. W. Milne, the chairman, who presided, 
referring to the new type of contraflo condenser, stated that 
these have been fitted in connection with quite a number of 
large turbo-generator plants, including those of the London 
County Council and the Glasgow, Manchester, Edinburgh, Dub- 
lin, and Shettield Corporations. There were indications that 
there was going to be an enormous business done with these 
.condensers. He also mentioned that for some time past the 
-directors have been carrying on negotiations with a patentee 
of a double-acting pump on the Edwards princinle, which had 
an increased effective displacement for the same diameter, stroke 
and number of revolutions per minute. 

ELECTRIC LIGHTING AND TRACTION COMPANY OF 
AUSTRALIA.—At the annual meeting оп Monday, when Mr. 
J. B. Braithwaite presided, the report and accounts given in 
our last issue were adopted. The Chairman, referring to the 
great drawbacks under which the company had been working 
for several years, owing to the want of new capital, stated that 
it was hoped within the next few months to be able to make 
arrangements which would tend to place the company upon a 
sound financial basis. Mr. Н. P. Sellon, in seconding the 
motion for the adoption of the report and accounts, referred 
to interviews with the Premier of the Australian. Common- 
wealth and others in regard to the growing feeling in England 
that the trend of politics in Australia was altogether against 
the employment of private capital. The directors placed great 
reliance upon the assurance received that this was not in any 
way the intention of Australian statesmen and others, and that 
they would do their best to have any such restrictions, if they 
existed, removed. 

MIDLAND ELECTRIC CORPORATION FOR POWER 
DISTRIBUTION.—The report for the year ended December 
31st. 1907. shows a loss of £10,139. "The meeting is to-day. 

ROSSENDALE VALLEY TRAMWAYS.—At the annual 
general meeting on Friday Mr. А. Love, the chairman, stated that 


the local authorities had given notice to purchase the company's. 


undertaking, and that negotiations were proceeding. The number of 
passengers carried last year were 1,965 less than in 1906. A 
dividend of 5 per cent. has been declared upon the ordinary 
shares. 

ROTHESAY TRAMWAYS.—At the annual meeting held in 
London last week, the report and accounts given in our last 


'formation of a 


issue were adopted. The Chairman stated that in spite of the 
Increased cost of coal there had been a decrease Іп running 
expenses, 

SOUTH LONDON ELECTRIC SUPPLY.—At the annual 
genera] meeting on Tuesday the report and accounts given in 
our last issue were adopted. Mr. J. Atherton, who presided, 
referring to the satisfactory progress of the business, stated 
that for the March quarter of 1908 the company had sold some 
100,000 units more than during the corresponding period of 
1907. With regard to the dust destructor, the reduction of 
capital in ioca to this, which had been decided upon instead 
of writing off the loss over a period of years, would free the 
company's capital account of 'the cost of all unproductive 
plant, and in addition the settlement of the dispute had freed 
the company entirelv of litigation. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION. 
—The sixth annual general meeting was held at Cardiff last 
week, Mr. W. Gascoyne Dalziel presiding. The report and 
accounts given in our last issue were adopted. Dealing with 
the unfortunate position of the company, the Chairman said 
that, as the shareholders had been previously told, this was due 
largely to the fact that the company was one of the pioneers 
in electrical supply for power purposes, and that many diffi 
culties had been encountered 1a consequence. For instance, 
even after thev had succeeded in inducing the large power 
users in the district to change over to electric power, there were - 
frequentlv considerable delays, amounting at times to over a 
year, betore the electrical plant was delivered upon the con. 
sumers' premises. In the meantime, the power company had 
to wait with all its plant and mains idle, which resulted in 
heavy losses each year. so that in 1906 the whole of its capital 
resources had been exhausted, and without the aid of the 
principal consumers it would have been impossible to continue. 
The inability of raising the further capital authorised by the 
company's Act of 1906 had led to the formation of the con- 
sumers’ company for working the Treforest area and the 
various other arrangements in connection with the remaining 
generating stations. The arrangements with the Treforest 
Electric Consumers Co., Ltd., were now completed. and that 
company had taken over the working of the Treforest area 
as from September 156, 1907. About £30,000 was being ex- 
pended upon further plant at the Treforest station, and orders 
had been placed for a 3,000-kw. turbo-generator, economisers, 
superheaters, and other plant. Some of this had already been 
installed, and it was expected, at the end of another two 
months, that the company would be reaping the benefit of 
this new plant. Negotiations were still going on for the 
similar consumers’ company to work the 
Cwmbran station, and it was hoped soon to bring them to a 
successful issue. With regard to the company’s Bill sanc- 
tioning the arrangements above referred to, the Chairman 
mentioned that it had already passed the House of Lords 
(ELECTRICAL ENGINEERING, March 26th, page 498, and April 2nd, 
page, 533). Before concluding the Chairman expressed the 
directors appreciation of the friendly assistance which had 
been given by the large party of creditors in accepting а 
settlement of their claims in preference shares, as without 
this assistance nothing could have been done to save the 
company. Although these arrangements had been carried 
through, and were the last resource for saving the company, it 
would necessarily be a considerable time before the shareholders 
could expect any benefits from their holdings in the company, 
but it must be a satisfaction. to them to know that the 
statutory powers and the two main power stations had been 
preserved. There were yet considerable hopes that they would 
attain the position anticipated for*the company by its original 
promoters. Mr. W. Gascoyne Dalziel, Mr. W. L. Madgen, and 
Mr. Т. Griffiths were re-elected directors. 

WILLANS & ROBINSON.—At the ordinary general meet- 
ing held in London on Tuesday, Mr. Mark Robinson presiding, 
the report and accounts given in our last issue were adopted. 
The chairman stated that the fact of the profits for the half 
year not bearing the same relation to the volume of work done 
as in the past, was attributable to the unfavourable conditions 
of trade. As a matter of fact, the earnings of the company 
would allow of a greater dividend than 10 per cent. upon the 
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ordinary shares, but they must be prudent, and have regard 
to the ‘uncertain state of the engineering trade, and for “this 
reason the directors had deemed it wise to set aside the re- 
mainder. With regard to Queen’s Ferry works, he would say 
little, as negotiations for a sale were being carried on. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars, net c.i.f. port of arrival, quoted on 
Tuesday night, was £60 5s. to £60 15s. per ton (last week, 
£61 10s. to £62 per ton). 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
Notice is given of an intended dividend in the bankruptcy of 
Mr. U. A. Roderick, Electrical Engineer, 12 Penmaen Street, 
Swansea. Theslast day for receiving procfs is April 18th. 
The trustee is Mr. George David, Otlicial Receiver's Otlice, 117 
Nt. Mary's Street, Cardiff. 

The creditors of the Standard Wire Co. are requested to send 
in particulars of their claims by May 16. The liquidator is 
Mr. W. Н. Armitage, Station Street Buildings, Huddersfield. 

In addition to the meeting of the London creditors of Messrs. 
Bruce Peebles & Co. referred to in our last issue, a meeting 
of the Scottish creditors was also held last week in Edinburgh, 
when Mr. J. Н. Robertson-Durham took the chair, The object 
of the meeting was to give the Scottish creditors the same in- 
formation that had been afforded to the London creditors. At 
the conclusion of the meeting some local gentlemen were nomin- 
ated as additional members of the creditors committee, which 
was appointed in London, and the full committee is now as 
follows: Messrs. Wishart, Scot, Cowen, Herdman, Callender, 
Broadhurst, Anderson, Mountain, Lamb, Gibbons and Hence. 

The Electro- Medical Institute, 33 Blackfriars Street, Man- 
chester, 18 to be wound up voluntarily. Mr. Т. Cotton, 37 
Braxennose Street, Manchester, is liquidator. 

A meeting of the Medical Electro-Thermic Generator Co. will 
be held at the otħce of the liquidator, Mr. Н. W. Freshwater, 
7-8 Railway Approach, London Bridge, London, on Friday, May 
Ist, at 12.30 p.m. for the purpose of hearing an account of the 
winding up. 

CHANGE OF ADDRESS.—We are notified that the regis- 
tered otlice pf the South Metropolitan Electric Light and 
Power Co. is now 185 and 185 High Street. Lewisham, S.E., 
where all communications should be addressed. 

SIEMENS BROTHERS DYNAMO WORKS.—<A new branch 
office has been opened at Shettield. with Mr. E. S. Saunders in 
charge. in order to cope with this firm's extensive business in 
that district. АП communications should be addressed to 
Fosters Buildings, 22 High Street, Shetheld. 

On account of the great increase in the sales of tantalum 
lamps, the above firm have transferred their tantalum lamp 
department from White Mansion, York Street, Westminster, to 
their City Stores at 6 Bath Street. City Road, E.C.,-to which 
address all communications regarding tantalum lamps should 
be sent. 


NEW PUBLICATIONS -> 


"Principles of Direct-Current Electrical Engineering." By 
James R. Barr. (London: Whittaker & ('o.) 10s. 

‘Science Abstracts" : Section A, Physics; Section B, Elec- 
trical Engineering. March. (London: E. & F. N. Spon.) 
ls. 6d. 

“Power Gas Producers ”’ 


Their Design and Application. By 
` Phillip W. Robson. 


(London: Edward Arnold.) 10s. 6d. 


Piccadilly ** Tube” y the Great Northern and 
Strand Railway Act of 1902, the Great Northern and Strand 
Railway Company, which had been incorporated in 1899 with 
a capital of £2,400,000. was amalgamated with the Brompton 
and Piccadilly Circus Railway Company, which had been incor- 
porated in 1897. By the Brompton Bill, which received Royal 
Assent after the passing of the above Act, the name of the 
company was altered to “The Great Northern, Piccadilly and 
Brompton Railway Company." It was claimed by the Attorney- 
General that this company had made no statement of the 
increase of nominal share capital due to the capital of £2,400,000 
authorised to be issued by the Great Northern and Strand 
Railway Company, with which the company had amalgamated, 
and that the company was therefore hable to рау the penalties 
incurred hy the failure to deliver the statement required by 
section 113 of the Stamp Act, 1891. Mr. Justice Walton held 
that no new power had been granted to the amalgamated com- 
panies, and that as duty had already been paid on the powers 
granted to both companies, no further duty was payable. The 
Conrt of Appeal held that the nominal share capital of the 
company had been increased, and that it was liable to рау 
the penalties incurred. In the House of Lords on Friday 
last the company appealed against this latter decision, but the 
Lord Chancellor dismissed the appeal, stating that the capital 
of the company had evidently been increased, and that it was 
therefore lable to pay the penalties. 


PARLIAMENTARY INTELLIGENCE 


BLACKBURN CORPORATION BILL.—This Bill was before 
the Police and Sanitary Committee of the House of Commons 
last week, and was reported for third reading. Part 11]. of 
the Bill authorises the borrowing of £9,000 tor new tramways, 
repayable in 20 years, and includes the power to purchase the 
Blackburn, Whalley, end Padiham Light Railway, which, when 
purchased, is to torm part of the Corporation s tramway under. 
taking. 

DUNDALK URBAN DISTRICT COUNCIL BILL. s Bill 
was betore the Unopposed Committee of the House of Commons 
on Thursday, and was ordered to be reported tor third reading. 
The Bill enables the erection of a generating station for electric 
lighting purposes, and an amendment of the Council’s borrowing 
powers for this purpose. 


LONDON ELECTRIC POWER BILLS.—The names of a 
Committee of the House of Lords to consider the London 
Electric Power Bills are given on page 542. 

NEW COMMITTEES.—A Committee of the House of Lords 
consisting of the following will commence the consideration of 
a group of Bills on May 12th, including the Great Northern, 
Piccadilly & Brompton Railway, the Metropolitan District. Rail- 
way, and Stockport Corporation: The Marquis of Anglesey, 
Karl Hardwick, Lord Dunboyne, Lord Seaton, and Lord Newton 
(chairman). 

Another committee, consisting of the following, will com- 
тепсе the consideration of а group of Bills on Tuesday, May 
12th, including the Bristol Tramways and Keighley Corpora- 
tion: Earl Carnwath, Earl Albemarle, Earl Liverpool, Viscount 
Hill, with Lord Ludlow as chairman. 

THE NEW TELEPHONE CHARGES.--The reply of the 


Postmaster-General in the House of Commons last week on 


- the subiect of the new telephone charges is given in full on 


another pace. 

PROGRESS OF ELECTRICAL BILLS.—The Stockport Cor- 
poration Kill was read a second time in the House of Lords 
on Wednesday last week. The second reading of the West 
London, Barnes & Richmond Tramways Lil has been put off 
until May 6th. The Finchley Urban District Council Pall was 
read a first time in the House of Lords last week. In the House 
of Commons, on Monday, the London County Council (Tram- 
ways and Improvements) Bill was read a second time. 

TELEGRAPH AND TELEPHONE ACCOUNTS. the 
House of Commons on Wednesday last week Mr. Harold Сох 
asked whether the Postmaster-General had vet completed his 
examination of the accounts of the Post Ottice telegraph and 
telephone departments, with a view to presenting them in a 
form which would show the net annual profit or less aíter 
allowing for depreciation of plant, interest upon loans, and com- 
pound interest upon payments made out of the exchequer to 
meet capital expenditure or loss in previous years. Mr. sidney 
Buxton, in reply, reminded Mr. Cox that last autumn he 
appointed a committee to consider the question referred to, 
consisting of Mr. C. A. King, the Comptroller and Accountant- 
General of the Post Office, Mr. Blain, Assistant Secretary of 
the Treasury, and Mr. Bromley, Accountant-General of the 
Board of Education. The reliminary report had been received 
from the committee, and in the estimates for 1908-9 the two 
accounts had been separated. The question of preparing the 
accounts in order to show profit or loss on each service was 
now receiving the consideration of the committee. 


The Gerrard Telephone Exchange.—A party of press repre- 
sentatives were invited to inspect the new Gerrard telephone 
exchange last Tuesday and general approval was expressed with 
the arrangements. We published a detailed description of 
this exchange in our issue of October 318% last. shortly atter 
it was taken into operation. It will be remembered that it is 
on the standard central battery svstem. А feature of the 
switchboard arrangement is that, whilst the subscribers! lines 
are multipled over every six panels of the junction sections 
of the switchboard, they are only multipled over every nine 
panels of the subscribers! section. The switchboard 1s made up 
of eight-panel sections, each equipped for three operators 
pcsitions. Four-party line ringing keys are used on the sub- 
scribers’ positions. ` A plugging up circuit of new design is 
another feature of the exchange. In the apparatus rooin the 
cables are brought to the vertical side of the main frame. on 
which side are the fuses, lightning arresters, and heat-coils. 


Wireless Telegraphy.—A scheme for the signalling of Green- 
wich time at noon and midnight to all ships fitted with wireless 
apparatus was proposed at the Academy of Sciences, Paris, lat 
week. The Eiffel Tower station at a height of 900 ft., or better. 
a station on the highest point of Teneriffe, was suggested as a 
suitable centre for transmission, A special committee has been 
appointed to consider the scheme. With a view of establishing 
communication between St. Petersburg and Vladivestock, a station 
is being erected by the Russian military authorities near 
Zlatoust, in the Government of Ufa. The place selected is the 
highest point of the Ural range. and another station will be 
erected at some point in the Altai mountain chain. 
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MISCELLANEOUS CITY NOTES 


ANGLO-AMERICAN TELEGRAPH CO. placing 
£5,000 to the credit of the renewal fund, the directors recom- 
mend an interim dividend for the quarter ending March 3lst, 
1908, of 15s. per cent. on the ordinary shares, and £1 10s. 
er cent. on the preferred stock less income tax. 

BRUSH ELECTRICAL ENGINEERING CO. 
cery Division of the High Court on Saturday, on the applica- 
tion otf Mr. Thomoson, Mr. Justice Neville made an order 
sanctioning the reduction ot the capital of the Brush Electrical 
Engineering Co., Ltd., by £170,484, in respect of loss ot assets 
in treehold and leasehold factories, patents, and good will, shares 
and debentures, held in other companies. 

CUBA SUBMARINE TELEGRAPH CO.—A dividend of 6 
per cent. per annum free of tax for the half-year to December 
oUth, 1907, is recommended. 

GREAT NORTHERN TELEGRAPH CO.—Although the com- 
pany's receipts for last year have decreased by about £22,000, 
compared with those of the previous year, the board of directors 
intend to propose to the general meeting to distribute the same 
dividend aud bonus as in 1906, viz., 20 per cent. (inclusive of 
5 per cent. alreadv paid), and to carry the usual amounts to 
the reserve and pension funds, viz., £55,555 and £8,353 re- 
spectively, whilst the dividend equalisation fund will be in- 
creased only by the interest on the same for the year. 

OLDHAM AND SADDLEWORTH DISTRICT TRAMWAYS 
CO.—-The Manchester Courter states that this company will 
shortly issue 50.000 six per cent. £1 cumulative preference 
shares, the whole of the 4 per cent. debenture stock having 
already been subscribed. The company has been incorporated 
for the purpose of acquiring Parliamentary powers of the 
Oldham and Saddleworth District Tramways Co., dated 1905, 
which will form a continuous route between Oldham, Maddie- 
worth, Springhead, Mossley, and Manchester. A supply of 
electrical energy will be given by the Stalybridge, Hyde, Moss- 
ley, and Dukinfield Joint Tramways Board on a sliding scale 
varying from 13а. to 14. per unit. The consulting engineers 
to the scheme are Sir Douglas Fox and Partners. 

ORIENTAL TELEPHONE AND ELECTRIC CO.—The 
directors recommend a final dividend of 5 per cent. on the 
ordinary shares free of tax, making 8 per cent. for the vear. 

RIO DE JANEIRO LIGHT & POWER CO.— The Paris corre- 
spondent of the Financial News states that, contrary to the 
statements which have been made in London to the effect that 
the French portion of the Rio de Janeiro Light & Power Co.'s 
loan would be brought on the market under the auspices of the 
Banque de Paris et des Pays Bas, the issue will take place under 
the control of a private firm. The loan will shortly be offered 
simultaneously in London and Paris. The Paris firm, which 
is just now engaged in placing privately among its clientele 6 
per cent. bonds of the Rio Janeiro Light & Power Co. is Messrs. 
Gern & Rafzovitch. Where the Banque de Paris et des Pays 
Bas comes in is that it has previously granted, together with 
the Societe Générale, an advance of 5,000,000f. on this issue of 
the Rio Janeiro Light & Power Co. Messrs. Gern & Ratzovitch, 
it appears, have taken over for cash 10.000.000f. worth of the 
new bonds, and have an option over another 20.000,000f. should 
the operation be successful. However, it is hardly likely that 
the French market is ready just now to absorb the bonds, in 
spite of their high yield. 


NEW COMPANIES 


ELECTROMOTOR EQUIPMENT. company жав 
registered on March 24th, with a capital of £5,000 in £1 shares 
(4.500 preference), to carry on the business of electricians, 
mechanical and general engineers, workers of and dealers in 
electricity, motive power and light, manufacturers of electrical 
apparatus, &c. The subscribers are: О. Spatz, E. B. Haertel, 
Н. G. Haertel, О. Reimers, W. J. B. Tippetts, P. W. B. 
Tippetts, and T. Meacock. No initial public issue. Тһе 
number of directors is not to be less than three nor more than 
five; the first are G. Reimers, О. Spatz, and H. G. Haertel. 
Qualification, 100 shares. 

FIFE SYNDICATE, LTD. any was registered in 
Edinburgh on March Slst, with a ко of £10,000 їп £1 shares, 
to purchase, lease, or otherwise acquire, manage, and work any 
light or other railways, electric or other tramways, and electric 
lighting or power undertakings, and to take over the control 
of the statutory rights and powers under the Dunferniline and 
District Tramways Order Confirmation Act. The subscribers 
are :——W. Shearer, С. А. Nicolson, C. Brunton, J. C. Greig, A. 
Annie McFarlane,,_ F. E. Somerville, M. I. Hamilton. The 
first directors are not named. 


——Some experiments were carried out last 
week Ьу Dr. Lee de Forest before the French naval and mili- 
tary authorities in Paris. Communication by wireless telephony 
was established between the station at the top of the Eiffel 
Tower and the stations at Melun (about 37 miles distant), Mont 
Valérien, and Villeneuve St. Georges. Experiments are to be 
carried out before the naval authorities in Italy and in this 
country. 
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APPOINTMENTS AND PERSONAL NOTES 


The General Purposes Committee of the Accrington Corpora- 
tion recommend that the salary of their Borough Engineer, Mr. 
W. J. Newton, be increased trom £420 to £470 per annum. in 
view of the long and arduous services rendered in carrying out 
the electrification of the tramways and the additional duties and 
responsibilities involved in the supervision of the new tramways. 

Mr. Н. Bloodworth, who recently represented the Adams 
Manufacturing Co., and was formerly a buyer for Messrs. 
Edmundson's "Electricity Corporation, will in [future represent 
Messrs. Siemens Brothers Dynamo Works, Ltd. He has been 
attached to their London branch at 1 Abchurch Yard, Cannor 
Street, Е.С. 

ln consequence of the resignation of Mr. Е. Dickinson, the 
works superintendent at the St. Helens Electricity Works. the 
following alterations in the staff have been made :-—Mr. R. R. 
Mayne, works superintendent, £3 5s. 4d. per week; Mr. J. W. 
Warr to be made responsible for the mains and service, in addi- 
tion to his present duties as traction and motor superintendent, 
at a salary of £3 5s. 4d. pr week. 

Мг. Н. С. Thompson, of Swansea, has been appointed elec- 
trical engineer to the Neath Urban District Council at a salary 
of £200 per annum. 


Lord Kelvin's Will.—An inventory of the estate of the late 
Lord Kelvin (says the 7'tmes) was lodged with the sheriff 
clerk at Kilmarnock. yesterday. The will, which is holograph, 
is dated December 8th, 1905. ` There are three codicils attached 
to it. Lord Kelvin leaves his wife, Frances Anna, all his 
property real and personal, and his patent rights and good will 
in respect of inventions other than those which belong to 
Kelvin and James White (Limited), Glasgow. Lady Kelvin is 
appointed sole executrix. The personal estate consists of 
£45.027 8s 9d. in Scotland, £79,247 11s. 10d. in England, 
£4.650 im Ireland, and £32,998 11s. 2d. abroad—a total of 
£161,925 115. 9d.; and heritage £7,150. The net estate heritable 
and movable on which duty has been paid is £155,053 15s., 
and the amount of estate duty paid is £10,944 13s. 


The New Telephone Charges.--In the House of Commons. on 
Wednesday last week, Mr. Hudson asked the Postmaster- 
Genera] whether he was prepared to make any statement as to 
the tuture policy of the Post Office on the subject of telephone 
rates, and especially in regard to the financial basis оп which 
he proposed that the Post Office telephone svstem should be 
conducted. Mr. Sydney Buxton, in reply, said he was glad to 
have an opportunity of stating his views on the question of the 
future policy of the Post Office in regard to telephone rates. 
He considered that the Post Office telephone system should 
be conducted on a sound business basis, that is to. зау, that the 
revenue should be sutlicient. to provide for current expenditure 
of all kinds, for the maintenance and adequate renewal of 
plaut, and for interest at 3 per cent. on capital expenditure, 
together with a moderate but not excessive margin of profit. 
In order to ascertain whether the rates were fixed at a level 
sufficient. to satisfy these conditions, and to put the telephone 
service on a business footing, it was necessary that there 
should be a clear separation between ‘the revenue and expendi- 
ture of the telephone service and the revenue and expenditure 
of other branches of the Post Office, especially the telegraphs. 
It was in this way alone that the telephone system could be 
made to stand on its own basis, unaffected by the profit and 
loss made on other Post Office services. The various branches 
of Post Office work were, in practice, frequently conducted in the 
same building, sometimes by means of the same plant and 
under the supervision of the same persons: The separation of 
the cost was consequently a matter of some difficulty. Last 
autumn, therefore, he appointed an expert committee, including 
the President of the Institute of Chartered Accountants, to 
investigafe this question, and to advise as to the best method 
to be adopted for separating the accounts. The committee had 
not vet finished its work; but, as a first result of their investiga- 
tion, the Estimates for 1908.9 had been presented to the House 
in such a manner as to separate the expenditure on telegraphs 
and telephones, and the telephone revenue would be shown 
separately. ‘The new telephone rates must to some extent be 
regarded as experimental. Longer experience was required 
before it was possible to say what might be the permanent cost 
of operating a fully developed system, or to ascertain with 
апу accuracy the life of the varying descriptions of telephone 
plant, having regard especially to probabilities of obsolescence, 
and the consequent necessity of replacing plant before it was 
worn out. Moreover, the conditions under which the Post 
Office service was conducted would be considerably modified 
when the svstem of the National Telephone Company was taken 
over by the Post Office at the beginning of 1912. Although 
it was not possible for him to pledge his successors, he should 
anticipate that the principles which he had stated as those 
which should determine the rates would be accepted by them, 
and the rates would doubtless be from time to time modified in 


accordance with thore principles. { 
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PURCHASE OF HIGHGATE HILL CABLE 
TRAMWAYS 


М a further report by the Highways Committee of the 

London County Council, full details are given as to the 
proposal to purchase the Highgate Hill cable tramways. The 
tramways are of narrow gauge, are worked by cable traction, 
and consist of about 0°71 route mile of partly double and partly 
single track along Highgate Hill, situated in London and 
Hornsey. The total length of line expressed as single track is 
about 131 miles, of which about 0:94 is in London and 
037 in «Ногпѕеу. The Council was in a position in 1903 to 
serve notice to acquire compulsorily, under section 43 of the 
Tramways Act, 1870, the portion of the undertaking situated 
in London, but decided net to exercise its powers of purchase 
at that time. These powers of compulsory purchase will, in 
the ordinary course, recur in 1910. The company has introduced 
a Bill into Parlament in the present session (1) to authorise the 
company to reconstruct its tramways for electric traction on 
the standard gauge, (2) to postpone the date of compulsory 
purchase of the lines by the local authorities, of which the 
Council is one, under the Tramways Act, 1870, and (3) to 
confer on the company running powers over portions of the 
Council's tramways. As stated in a former report of the High- 
ways Committee, the company has approached the Council with 
а view to the transfer to the Council at an early date of their 
undertaking by agreement, in which event the company will 
not proceed further with its Bill. As the result of negotiation, 
the company has now expressed its willingness to withdraw 
its Bill and to sell its whole undertaking to the Council upon 
terms which. in all the circumstances, the Highways Committee 
feel justified in recommending the Council to accept. It is 
proposed that the Council shall enter into a provisional agree- 
ment to purchase not only the portion of the undertaking in 
London, but also the small portion in Hornsey, and that the 
purchase price shall be £13,000. As regards the portion of 
the lines in Hornsey, the Hornsey Corporation is the ‘local 
authority " under the Tramways Act for the purchase of tram- 
ways. The Hornsey Corporation will not raise any objection. 
to the arrangements proposed, provided that it is not involved 
in any financial responsibility in the matter. It will be neces- 
sary for an agreement to be entered into between the Council, 
the Hornsey Corporation and the company, to give effect to 
these proposals. Such agreement will have to be submitted to 
Parliament in the session of 1909 for confirmation, and the 
agreement will be conditional upon the Council obtaining such 
confirmation. 

The London portion of the Highgate Hill tramways meet 
the Council's electric tramways systein. (Holloway Road route) 
at the Archway Tavern, and, says the report, the existing 
travelling facilities in the districts affected would be consider- 
ably improved by working the two systems in conjunction. 
The Committee recommend that when the Highgate Hill tram- 
ways are purchased by the Council they should be reconstructed 
оп the standard gauge for electric traction as soon as possible 
in order to utilise them as a feeder line to the existing tram- 
ways. 

In a report upon this proposal, the Finance Committee states 
that the total ultimate expenditure on capital account in con- 
nection with the reconstruction on the conduit system of the 
lines, when purchased, for electric traction, is roughly estimated 
at £53,200, made up as follows: Purchase of undertaking, 
including incidental expenses, £15,500; tramway construction, 
£20,000: cars, £3,920; cables and ducts, 22,680; street widen- 
ings, £10,700; and car-shed and sub.station. accommodation, 
£1,402. If the overhead system were adopted this figure would 
be reduced by about £6,045. The gross surplus on working is 
estimated at £3,042 for the first year of working. Against 
this must be set debt charges on the capital outlay amounting 
in the first year to £3,836, and provision for renewals at ld. a 
car mile, amounting to £608; so that the deficiency in the first 
ү would amount to £1,441. Debt charges would decrease 

у about £70 a year as the debt was paid off, and the adverse 
balance would thus disappear in about 20 years, provided the 
estimate of trafic were realised. But although the direct traffic 
of the line appears to be small, the Highways Committee are 
of opinion that the induced traffic over other parts of the 
Council's system would be considerable; and it may therefore 
be assumed that the line would prove to be self-supporting in 
considerably less than 20 vears. 


International Telegraph Convention.-—The annual report for 
1907 of the Bureau International des Administrations Tele- 
graphiques, shows that the revenue estimated at 64.5C0 francs 
amounted to 62.773 francs, while the expenditure at 141,577 
francs was less than the estimate by 20,958 francs. Thus a 
sum of /8.8^4 francs has to be met by the administrations adher- 
ing to the Telegraph Convention, or less by 19.231 francs than 
the estimated deficit. There are 48 countries adhering to the 
Convention, and 19 telegraph and cable companies. Fifteen 
other companies correspond with the Bureau direct, although 
they are non-adherents, while five others correspond through 
the medium of one of the other groups of companies. 


ELECTRICITY FROM PEAT 
Rejection of the Dublin & Central Ireland Power Bill 


HE Committee of the House of Commons, presided over 

by Mr. Luke White, concluded its consideration of this 
bıl on Wednesday last week, and declared the preamble of the 
Bill not approved, too late for insertion in our last issue. in 
which we gave full particulars of the proceedings up to Tuesday. 
At the conclusion of the evidence ot Captain Sankey, further 
evidence was called as to the possibility of business being done 
in the area, and to the want of provision tor giving cheap 
supply in the districts surrounding Dublin and elsewhere. 

Mr. E. A. Aston, representing a firm of mechanical and 
electrical engineers in Dublin, compared the cost of current sup- 
plied by the Corporation, which, ‘ie said, averaged 144. per 
unit, with the proposed supply of the company, which would 
average 2d. per unit. In reply to the Chairman, this witness 
stated that if the Dublin Corporation took the whole of their 
supply in bulk from the company, and were to abandon their 
present plant, the capital cost of which was about 5120.009, this 
debt might be reduced to £100,000 by the sale of the plant, and 
the sinking fund on this would be about £6,000 a year, ағ 
against £10,000 or £12,000 a year which would be saved by 
taking a supply in bulk. 

The general point in the cross-examination of this witness was 
that those parties owning generating stations, in the event of 
their taking a supply in bulk, would have to scrap their plant 
and still bear the burden of the cost of distribution. 

In answer to the Chairman, the witness stated that the rizht 
to supply Dublin with the consent of the Corporation was 
essential to the development of the scheme. 

Captain Н. Шлі, Sankey, who was recalled, gave estimates 
which, he said, he had prepared on the financial prospects of 
the company in connection with the supply of electricity. He 
put this at 76 per cent. on the ordinary shares, irrespective of 
the profits on the by-products. 

On behalf of the opposition Mr. Seymour Воѕне, K.C., ай. 
dressed the Committee tor the Dublin Corporation, and described 
the scheme as being speculative, experimental, and crude, and 
mentioned that many previous schemes had been put forward 
for exploiting the Bog of Allen, but all had been failures. The 
Corporation desired to be cut out of the Dill altogether, and 
that was all he desired. 

Sir Rara LirrLER, K.C., addressed the Committee on behalf 
of the Pembroke Urban District. Council and {Һе Alliance and 
Dublin Consumers’ Gas Co., dwelling upon the scarcity of evi- 
dence as regards capital. 

The CHainMAN asked for further information on the question 
of finance. 

Mr. FREEMAN admitted that it would be impossible for him 
to say what capital would be invested in the company until и 
was known in what form the Bill would be passed. 

After a short consultation, the Chairman stated that the Com. 
mittee were unanimously of the opinion that the preamble was 
not proved. 


The Electrical Engineers’ Ball.—We understand that th: 
function was particularly successful this year, as regards both 
the number of guests attending and the financial result. At 
а meeting held on March 31st, the committee were enabled t0 
vote, from the available balance for the year, a sum of £55 
for the Benevolent Fund of the Institution of  Electri.al 
Engineers. 


Tramway Rating.—In the Appeal Court, on Monday. the 
Assessment Committee of the Hendon Union appealed against 
а rule nisi granted by Mr. Justice Phillimore prohibiting the 
justices of Middlesex from hearing an appeal by the Metre 
politan Tramways, Ltd., against their assessment bv the Hendon 
Union whilst certain magistrates, who are members of the 
Middlesex County Council, were on the bench. We gave fu: 
particulars of the action in our issue for March Sth, page 31. 
and March 12th. page 396. The appeal came before the Lord 
Chief Justice, Mr. Justice Ridley, and Mr. Justice Darling, and 
the decision of Mr. Justice Phillimore was reversed. Тое 
Lord Chief Justice, in giving judgment, thought that the view 
that the justices in question would be biassed, was a far- 
fetched one. 


Telegraph Traffic.—The cable of the French Telegraph Con- 
pany between Guantanamo (Cuba) and Mole St. Nicholas (Нау. 
has been repaired, the interruption having lasted from February 
llth to April lst. The land-lines between Rangoon and Ua- 
cutta via Akvab are down, and this derangement. together wis 
the strike of operators (see note on page 562). is causing serwas 
delay on European telegrams to and from Rangoon. The Eastern 
Extension Australasia and China Telegraph Company аге. how- 
ever, now laying a submarine cable between the Cocos-Keetn 
Islands and Java, and this will give an extra route to India. a 
by agreement with the Indian Government, messaces must he 
sent via Aden and Cocos at normal rates, if the ether route is 
encumbered or interrupted. This arrangement also refers to 
telegrams to the Far East. Оп the Sth instant, the route vis 
Hanekin was restored, and on the 6th instant the via Fao route. 
which was interrupted between Bagdad and Bassorah, was put 
into working order, but subsequently ceased working again. 
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THE SIMPLEX TIME ELEMENT THERMAL 
CUT-OUT 


T2 accompanying illustration represents a piece of ap- 
paratus which Simplex Conduits, Ltd., have recently brought 
out for protecting motor-circuits and similar purposes. The 
appliance is actuated thermally, and is designed to have a 
true time element, allowing momentary rushes of current, but 
opening the circuit as soon as the excess of current becomes 
dangerous. 

The device is very simple, and consists of a chamber con- 
taining a resistance above which is placed a corrugated capsule, 
the expansion of which causes a piston pressing directly on to 
it to raise and actuate the trigger of the switch. The capsule 
«an exert a pressure of 20 to 30 lbs. without being damaged, 
the operation being therefore assured under any circumstances. 

The apparatus, when once set, sets quicker or slower accord- 
ing to the magnitude of the current flowing. With normal 
current it absorbs only about five watts. and the heat developed 
in the chamber is radiated, but any overload above 10 per cent. 
wil cause the device to act in a time inversely proportional 
to the overload. Any motor or arc lamp takes at starting an 
increased current, and especially so the alternating-current 
motors, and, in fact, there always 18 a rush of current on 
«loading a circuit. To permit this, therefore, the fuse or mag- 
netic cut-out have to be set so as to fuse or open the circuit 
with 50 per cent. up to sometimes 300 per cent. overload, the 


THe ‘‘SIMPLEX” Time ELEMENT THERMAL CUT-OUT. 


direct consequence of this being that they afford very little 
protection. The thermal cut-out not only allows the rush of 
current at starting, but also prevents this or any smaller excess 
above the normal to flow for an undue time, and thus affords 
protection. If desired, an arrangement can be added so that 
an alarm is given as soon as the piston begins to rise, and 
' before the cut-out opens, thus giving sufficient warning to the 
attendant. 

Some tests of a 20.ampere cut-out have been made at the 
Electrical Standardising, Testing, and ‘Training Institution. 
Overload currents of definite amount were passed through the 
cut-out, and the time taken by the cut-out to act was noted. 
The following table gives the results: 


Current amperes. Overload per cent. Time of action. 


25 15 14 min. O sec. 
25 25 4 min. 57 sec. 
30 50 2 min. О sec. 
55 75 1 min. 11 sec. 
40 100 54 sec. 
50 150 39 sec. 


These times are stated to agree as reasonably as can be 
expected with the rating of the appliance, slight alterations 
being produced by the presence of stray currents of air. The 
mechanical action of the cut-out reported as quite satisfactory, 
the power exerted by the capsule being ample for the purpose 
of opening the switch. The watts taken at the switch terminals 
when warm were also measured and found to be 5.5. 


Telegraphists’ Conference.—The twenty-eighth annual confer- 
ence of the Postal Telegraph Clerks’ Association is being held 
in Glasgow this week. The business ex: a commence to-day, 
and the annual dinner takes place on Saturday. 


CATALOGUES AND PAMPHLETS RECEIVED 


'" CHLORIDE" ACCUMULATORS.— The latest publication 
of the Chloride Electrical Storage Company might be taken 
for a catalogue of complete steam yachts rather than accumula- 
tors, as it contains a series of most handsomely executed: repro- 
ductions of photographs of steam yachts, in which the lighting 
is carried out by the aid of Chloride accumulators, including 
the King's new yacht Victoria and Albert, and other Royal 
and private vessels. Particulars are also included of the special 
type of cell which the company have developed for aboard 
use. 

ELECTRIC CLOCKS.—A pamphlet from the Standard 
Time Co., of 19 Queen Victoria Street, contains reprints of a 
number of letters in the 7imes dealing with the desirability of 
a standard time service, and a lecture by Mr. St. J. Winne, 
director of the Standard Time Co., given recently before the 
United Wards Club of the City of London on “Тһе Time of 
a Great City," and a report of the discussion thereon, in 
which the advantages of electrically synchronised public clocks 
are pointed out. 

METALLIC FILAMENT LAMPS.—A collection of leaflets 
from Messrs. G. M. Boddy & Co., of Newington Works, Liver- 
pool, gives particulars of a metallic filament lamp being put on 
the market under the name of the ''Metalik." The lamp has 
the usual elongated bulb and filament in several sections. The 
efticiency 1s given at 1j watts per c.p., and the average life as 
1,000 hours. The following sizes are listed :—25 с.р., at 50 to 
75 volts; 52 c.p., at 50 to 130 volts; 50 c.p., at 75 to 130 and 
200 to 240 volts; and 100 c.p., at 100 to 130 and 200 to 240 volts 
In the latest form of lamp the filament, both in the case of 
high and low voltages, is so supported that the lamps may be 
used inclined to any angle. 

POLYPHASE МОТО. The Union Electric Co. are issuing 
a very comprehensive list of polyphase motors. The motors dealt 
with range from | to 340 h.p., and run at speeds from 1,500 
r.p.m. to 375 r.p.m. for various voltages from 110 to 5,000. The 
types include those with squirrel-cage and wound rotors, the 
latter with or without brush raising gear, and the motors can be 
supplied as protected, enclosed ventilated, or fully enclosed 
machines. Several types of starters are listed. 

SHADES FOR METALLIC FILAMENT LAMPS.—A circular 
is to hand from the Sun Electrical Co., of Charing Cross Road, 
illustrating some new designs of specially deep glass shades 
for use with tantalum and osram lamps. 

SIMPLEX CONDUITS.—A complete catalogue of these con- 
duits and accessories for use with them has been issued, written 
entirely in French, and with prices in francs. 

SMALL TRANSFORMERS FOR METALLIC FILAMENT 
LAMPS. -A new list from the Union Electric Со, deals with 
this firm's patterns of small transformers for reducing the 
ordinary supply voltages to those more suitable for metallic 
filament lamps of moderate candle-power. These transformers 
were described and illustrated in ELECTRICAL ENGINEERING, 
March 5th, page 353. They are constructed in a great variety 
of ratings for various primary pressures, as usually found on 
supply companies’ mains, and for the whole range ot periodicity 
in use in this country. Two chiet patterns are included and 
priced, viz., those with a single-circuit secondary and those 
with a multiple-cireuit secondary. On the last page are given 
diagrams showing the method of connecting the transformers to 
the primary and secondary circuits, as well as details of con- 
struction and technical data. 

STEAM ENGINES.—Messrs. Ruston, Proctor & Co., of Lin- 
coln, have sent us a pamphlet giving prices of their well-known 
single-cylinder vertical high-speed engines, with flywheel inertia 
governors, in sizes ranging from 16 to 76 h.p. A blotter is 
being issued by the same firm embellished with illustrations of 
a suction-gas plant, and a horizontal cylinder gas engine of 
their manufacture. 

STONEWARE CONDUITS.—A leaflet which has been issued 
by the Albion Clay Co., of 38 Victoria Street, relating to the 
Sykes’ patent stoneware conduits with self-centring joints. It 
is stated that over 9,000 yards of this conduit have been laid 
at the Franco-British Exhibition entirely without concrete. 
An illustration is given of а ten-way conduit forming part of 
this contract in the process of being laid. 

TRAMWAY ACCESSORIES.—A leaflet from Mr. Е. J. 
Down, of 6 Crutched Friars, E.C., gives particulars of several 
accessories useful in tramway and railway work. А special 
guy anchor is included, and other articles include a lever 
arrangement for moving cars by hand and two forms of car 
ramp for replacing derailed cars оп the track. 

TRANSFORMERS FOR METALLIC FILAMENT LAMPS. 
—A new pamphlet from the Foster Arc Lamp and Engineering 
Co., of Wimbledon, calls attention to the advantages which 
can be obtained bv the use, on alternating-current circuits, of 
small auto-transformers for enabling low voltage metallic fila- 
ment lamps to be employed. Some diagrams are given showing 
the wav in which such installations тау be wired so as to 
obtain the full advantage of the balancer action of such trans- 
formers by dividing the installation into two or more sections 
from different tappings of the auto-transformer. Two examples 
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are worked out, showing savings of 715 and 66 per cent. 
respectively by the adoption of this system of lighting, as 
against ordinary carbon filament lamps. 

VENTILATING FANS.—The Wilson Wolf Engineering Co., 
of Bradford, have issued a new complete list of ventilating 
fans of the '' Arctic" propeller type, both in the continuous- 
current electrically-driven type and also for belt driving. The 
principal improvements in these fans were referred to in ELEC- 
TRICAL ENGINEERING, March 26th, page 489, in connection with 
a preliminary catalogue of the same apparatus. 


A NEW ELECTRIC TEA KETTLE 


HE accompanying illustration shows a cheap form of electric 
kettle which the British. Thomson-Houston Co. have now 
brought out and zdded to the already long list of heating 


New B.T.-H. ELECTRIC ТЕА KETTLE. 


appliances which we have referred to from time to time as 
new apparatus has been introduced. The kettle is of copper, 
neatly finished to a simple design, and has a capacity of three 
pints. Each kettle has only one degree of heat, but can be 
supplied with either a 250-watt heating unit for boiling water 
already warm, or with a 500-watt unit for raising cold water to 
the boiling point in а short time. 


Wireless Telegraphy in Madagascar.—A_ wireless telegraph 
station is to be constructed on the island, and a large quantity 
of apparatus has already been despatched from France. 


Electricity Supply in Winnipeg.—The statement, published in 
London, that the Winnipeg City Council has voted a sum of 
£2,600,000 towards the purchase of the tramway and lighting 
plant of the city is incorrect. A motion was introduced in the 
Council to investigate the question, but no action was taken. 


X-ray Dermatitis.—The head of the X-ray department of the 
London Hospital (Whitechapel), Mr. Ernest Harnack, has re- 
cently undergone three operations, consisting of the amputation 
of fingers of both hands. Ап appeal for financial help 1s being 
made on béhalf of Mr. Harnack, who has a family dependent 
upon him. 


Borough Polytechnic Institute... Ihe annual exhibition of 
students' work took place on Saturday last. Some excellent 
examples of technical work by evening students were on view 
in the large drawing office. Amongst the exhibits of an elec- 
trical nature were some model armatures illustrating the various 
types of windings, and in the electro-chemical laboratory a very 
neat little piece of apparatus, designed by Dr. Е. Mollwo 
Perkin, head of the Chemistry Department, for the quick elec- 
trolytic analysis of salts, was on view. In this apparatus 
advantage is taken of the fact that by rotating the kathode 
the metal is deposited at a faster rate than when the kathode 
is stationary. An analysis which by the latter method would 
take three hours can, by rotating the kathode, be done in less 
than half an hour. 


The Poulsen System of Wireless Telegraphy and Telephony. 
—According to the Elektrotechnische Zeitschrift, the ss. United 
States, on а voyage to America, kept up à reciprocal com- 
munication with the station at Cullercoats until a distance of 
1,350 miles was reached. The height of the mast of the 
United States is 92 ft., and the capacity of the dynamo 35 kw. 
The Cullercoats station has a 5 kw. dynamo. It is also stated 
that the Lyngby station (see ELECTRICAL ENGINEERING, March 
26th, page 469) is in regular communication by wireless 
telephony with the Esbjerg station in south Jutland, a distance 
of 170 miles. The former station has a 10 kw. dynamo, the 
latter a 6 kw. dynamo. The telephonic reception was clear 
and good, and there was practically no distortion of the wave 
shape. 


A NEW LAMP HOLDER 


HE accompanying illustrations show a new form of lamp 

holder and cap on what is known as the *' Bruston ^ system, 
which is being put on the market by Leo. Sunderland & Co., 
of 39 Victoria Street, S.W. It is claimed that this is the only 
lamp holder iif which terminals of opposite polarity are entirely 
separated and enclosed in porcelain pits both in the holder and 
in the lamp when in use. By this means not only 1s the 
liability to burn out, which some badly constructed lamp holders 
possess, entirely avoided, but remarkably high insulation resis- 
tance is shown from terminal to terminal or between one terminal 
and the brass case; and this is so even after the whole has 
been immersed in water with the lamp alight. The construction 


of the holder and the special lamp cavo for use with it 18 apparent 
from the sketches herewith. It will be seen that the springs 
instead ot the holder itselt, and 


are contained in the lamp cap 
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that all metal parts carrying current are embedded in porcelain 
or vitrite pits. The arrangement is particularly recommended 
for use in damp situations, as condensed moisture draining into 
the pits will be of little consequence, and for traction work, 
where the sparking caused by imperfect contact due to vibration 
is confined to the porcelain pits. The connections are so 
arranged that it is impossible for stray strands of flexible 
wire to cause short circuits. 


Mexican Telephone Service.—According to an American Con- 
sular Report, a company is being formed for the purpose of 
developing long-distance and vires telephony between Mexico 
City and the port of Veracruz. A concession covering a period 
of 50 years has been obtained. А few miles of underground 
work have already been laid in Veracruz. The towns in the 
State of Veracruz will next be connected by overhead wires, and 
later the wireless system will be developed. 
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SUMMARY 

Тнк scheme for a joint electrical exhibit of several 
firms at the l'ranco- British. Exhibition has been aban- 
doned. (Page 579.) 

TRAFFIC has been comuneneed on the single- phase 
system on a portion of the Lancashire lines of the Mid- 
land Railway. ‘This is the first instance of single-phase 
railway traction to be put to work in England. (Page 
280.) 

Mr. Eustace Tuomas read a Paper on Tuesday before 
the Manchester Local Section cf the Institution of 
Electrieal Engineers on the management of engineer- 
ing workshops. in which he dealt with some of the 
veneral principles by which economy may be obtained 
i| manufacturing works, especially as regards shop 
routine, lists of materials, drawings, reecrds, &c., aud 
the day wcrk as eonipared with piece work or premium 
systems. (Page 580.) 

A Parer on the effect of metallie filament lamps on 
the electricity supply industry was read by Messrs. 
Н. W. Haxpcock and A. Н. Dykes last Thursday at 
the Institution of Electrical Engineers. Figures were 
given as to the reduction in consumption, especially 
when employing auto-transformers and 25-volt Osram 
lamps. © The authors proposed to reduce the effect on 
the station revenue by the introduction of a’ new sys- 
tem cf charging, by which the consumer would be 
charged a fixed sum per annuin, ‘depending on the 
maximum current he requisitioned on signing his con- 


tract, and a certain charge per unit in addition. They 
© С . . . ы ') . = 
proposed the employment of а '' limit indicator," which 


would dim the lamps when the contract maximum was 
exceeded. Mr. ARTHUR WRIGHT opened the discussion 
by depreeating such advertisements as ''* 70 per cent. 
discount on your bills,” instead cf “three times the 
light for the same bill." He pointed to the enormous 
increase im business which would accrue through 
cheaper light and to the necessity of reducing the cost 
of service connections. At present it cost nearly as 
much per kw. to connect a house as to build a station. 
Mr. Ново Hirst announced а Paper on the evolution 
of the metallic filament lamp, which he had just sent 
in to the Institution. Incidentally he stated that 
new Osram lamps could now be paired with old. He 
thought there was no need to resort to the panie 
measures suggested by the authors. Mr. BorTOMLEY 
Saati did not approve of the proposed “* contract 
demand '' system of charging. Mr. W. К. RAWLINGS, 
as an electrical contractor, “objected strongly to the 
Wright svstem of charging, and favoured the authcrs' 
system. Mr. F. М. Lone described a system in use 
at Norwich, in which the consumer is charged an annual 
sum of 12 per cent. of the net assessment of his house 
The Paper was also discussed in 
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Dublin on Thursday. The London discussion will be 
continued on April 23rd, and there will be a discussion 
at Glasgow on May 12th. (Page 581.) 

Tue extension of the Kingsway tramway subway 
from Aldwych to the Embankment, which Їсппв the 
connecting link between the northern and southern 
systems of the London County Council tramways, was 
opened on Friday last. (Page 585.) 

Тик total number of units sold by the North Metro- 
politan Electric Power Supply Co. during the year ended 
December 8156, 1907, shows an increase of about 40 
per cent. over the figure for the previous year. The 
accounts show that the average total costs, not in- 
cluding capital charges, were 0°865d. per unit. (Page 
586.) 

A VERY successful motor hiring department has been 
established by the Birmingham ‘Corporation Electricity 
Department. Very complete arrangements are made 
as to testing, installation, and inspection. (Page 587.) 

THE manufacture cf tungsten incandescent lamp fila- 
ments, including that of the new '' Z’’ lamp, was dealt 
with in a recent address by Dr. Cuayton Н. SHARP 
before the American Electrochemical Society. (Page 
588.) 

THE India Rubber, Gutta Percha, and Telegraph 
Works Co. have been experimenting for some time on 
electrical automobiles, and have now brought out a 
perfected ‘‘ Silvertown '' electric carriage for town use. 
The principal features of its design are the use of 
a four-wheel drive by two geared motors and live axles, 
and a controller giving as many as thirteen positions, 
including three clectric braking notches. (Page 589.) 

AN ingenious form of new arc-lamp coupling is de- 
scribed. (Page 591.) . 

A NEW metallic filament lamp, which is of British 
invention and British manufacture, will shortly be put 
upon the market. The filament consists of tungsten 
alloyed with other metals, and is ordinarily run at one 
watt per candle. 100-volt 17-c.p. and 200-volt 31-c.p. 
lamps will be obtainable. (Page 592.) 

TuE Paper on heating of ventilated and enclcsed 
motors, read last Thursday before the Leeds Local 
Section of the Institution of Electrical Engineers, dealt 
generally with the dissipation of heat produced by 
motor losses and the effect upon this of different degrees 
of enclosure, and described some tests on an experi- 
mental machine. The author expressed the opinion 
that totally enclosed motors suffer from great dis- 
advantages, but that their use can in general be avoided. 
Reference was made in the discussion to the enclosure 
of motors in large gauze cages, and the use of enclosed 
motors in mines. (Page 593.) 

Tne Paper by Mr. G. G. бтохкү and Mr. А. Н. Law 
on high-speed ‘electrical machinery, read on April 2nd 
at the London meeting of the Institution of Electrical 
Engineers, has been further discussed by the New- 
castle Local Section. The broad principles of the 
designs described were less freely criticised than at the 
London discussion, and more attention was paid to 
matters of detail. (Page 595.) 

THe Highways Committee of the London County 
Council report in favour of putting the Hammersmith- 
Putney tramways, which will be upon the overhead 
trolley system, in hand immediately. Ал estimate on 
capital account of £34,000 is approved by the Finance 


Committee. (Page 597.) 
UxNpbER ‘ Electrochemistry and Electrometallurgy '' 


we notice methods of producing glass in the electric 
furnace and the various methods which have been 
employed for preparing calcium earbide. The interest- 
ing subject of electrolytic zine galvanising is also dis- 
cussed, and figures are given which show that the elec- 


trolvtic galvanising, at any rate on paper, is consider- 
ably cheaper than the hot dipping process. (Page 
20.) . 


Lorp HavLEIGn has been elected Chancellor of Cam- 
bridge University in succession to the late Duke of 
Devonshire. Under ‘ Electrical Science,’’ in the 
British and American Section, are notes on some 
newly-found induction coil phenomena and on 
the carriers of positive electricity. Ап account 
is also given of Prof. J. J. Тномѕох'ѕ conclud- 
ing lecture at the Royal Institution on Saturday on 
* Electrice Discharges through Gases." The lecturer 
explained the phenomena met with in the discharge 
through exhausted tubes, including the striation effect. 
and the sudden cessation of the discharge on a slight 
increase of resistance in the circuit. Some remarks on 
the electric are, which, Prof. Тномѕом said, was a case 
of discharge from an incandescent solid and not a dis- 
charge through a gas, concluded the lecture. The scheme 
for an Indian Institute of Science is progressing. In the 
Papers abstracted in the Continental Section, Bovgvet 
DE LA GRYE proposes to establish an international wire- 
less hour signal to cover the whole globe, and Bos Ler 
redetermines the number of electrons in an atom. 
(Page 9597.) 

AMONGST the patent specifications published on 
Thursday last is one by the Britisn 'Гномзѕох- Houston 
Co., describing a method of avoiding the use of com- 
pensating windings of any sort in the interpolar spaces 
of commutator motors by providing the armature with 
a fractional pitch winding. A commutating field is 
produced at the main pole-tip. А specification by J. S. 
HIGHFIELD relates to a modification in the high-tension 
continuous-current series system; the prime-mover is 
a single large turbo-alternator supplying current to a 
number of rotary-converters, the direct-current sides 
of which are in series. Вкосе PEEBLES & Co. and La 
Cour have patented an improved method of using amor- 
tisseurs. (Page 599.) 

In consequence of the Bangor Council insisting upon 
increased rent for the poles of the National Telephone 
Co., the latter has threatened to discontinue the service 
in Bangor.—4An action is to be taken by some of the 
authorities in West London against the London United 
Tramways, Ltd., for an injunction in respect of alleged 
nuisance from noise from the tramcars.—In a communi- 
cation to the Edinburgh Chamber of Commerce {һе 
Postmaster-General states that but for difficulties in ob- 
taining the consent of the Edinburgh Corporation to the 
exeeution of. the underground work. the underground 
telegraph line from Linlithgow to Edinburgh would 
have been completed long avo.—The accounts of 
the Launceston (Tasmania) Council for the vear 
1907 show a net balance of £8,770.—' The Finance 
Committee of the London County Council gives 
figures showing the amounts sanctioned dunng 
the financial year 1907-8, and the preceding 
vears, for electric lighting loans.—Permission has 
been granted to the Neweastle Electric Supply Co. 
by the Tyne River Commissioners, to lay а 6,000-volt 
cable under the river Tyne, between Carv ille. Wallsend. 


and Hebburn.— Messrs. Kincaid, W aller, Manville and 


Dawson have reported to the Torquay Corporation with 
regard to meeting the extra demands from the Tram- 
wavs Co. Two alternative schemes have been pre- 
sented, one of which involves the transfer of some of 
the plant of the present station to another site, and the 
other the erection of a new station. (Pages 601-604.) 

THE Aberdeen Corporation is to applv for sanction to 
borrow £80,000 for extensions to the electricity under- 
taking. Local Government Board inquiries with regard 
to loans for electric lighting purposes have been held at 
Aston (£25,213) and Canterbury (£4,000). The London 
County Council require 175 double-decked roof-covered 
car bodies with maximum traction trucks and complete 
electrical equipment for the overhead trolley, surtaee 
contact, and underground contact svstems for the same. 
Applieations are to be made to the Loeal Government 
Board for loans for electric lighting purposes as follows : 
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— £7,942 by the Morley Corporation, £22,606 by the 
Wigan Corporation, and £1,700 by the Whitehaven 
Corporation. The British Thomson-Houston Co. is 
supplying a 1,500 k.v.a. exhaust steam turbine at 2,875 
volts 40 cycles to the Tyneside Electrical Development 
Co., to be worked in eonnection with the Teesbridge 
Iron Co. (Pages 604, 605, and 583.) 

Tue directors of the Anglo-Argentine Tramways Со. 
propose to make an issue of £500,000 new debentures 
very shortly. The accounts of the Bath Electric Trarn- 
wavs Co. for 1907 show a balance of £13,749, and after 
4deducting the interest on the 44 first mortgage stock 
interest and dividends on the preference shares, the 
balanee of £24,890 is to be carried forward. At the 
annual meeting of the British Electric Transformer Co. 
last week, an amendment that the report be received 
but not accepted was carried, and a poll is to be taken. 
The accounts of the Calcutta Tramways Co. for 1907 
show a revenue balance of £63,333 and a net balance 
of £18,979, out of which a final dividend of 2s. 6d. per 
share is to be paid. А scheme for dealing with the 
profit-sharing notes of the Underground Electric Rail- 
ways Co. of London has been published. Sir GEORGE 
GIBB has been appcinted receiver and manager in the 
temporary voluntary liquidation which is necessary. 


(Pages 606 and 608.) 


Tne habit of grumbling, practised in moderaticn, is 
inborn in every British citizen, and is not a bad thing 
in its way; but when a habit is indulged in to excess, 
it invites either ridicule or disaster. We trust that the 
former and not the latter will be the result of the 
foolish attitude taken bv some Jeremiahs in the elec- 
trical world, who foretell disaster to the supply industry 
because of the advent of an electric lamp three times 
as efficient as the one we have had hitherto. That, 
in some cases, the receipts from the sale of electrical 
energy are momentarily falling off has perhaps been 
unavoidable, but it is absurd to waste valuable time 
on lamentations when all available energy should at 
once be devoted to making the utmost of the inventions 
which have now made electric lighting far and away the 
cheapest of all illuminants. Doubtless the revolu- 
tionary change in the electric lighting industry which the 
metallie filament lamp is bringing about will necessitate 
a large amount of adjustment in the details of elec- 
tricity supply practice. The most important of these 
must be the employment of cheaper methods of con- 
necting up house services. At present, as was pointed 
out by Mr. AnrHUR WnuiGHT in the discussion on 
Messrs. Hanpcock and Dykes’ Paper, there are cases 
in which it costs almost as much per kw. to connect up 
a consumer as to build the electricity works that is to 
supply him. Probably the old contract system of charg- 
ing a fixed sum per lamp per quarter will have to be re- 
verted to in the case of the numerous small consumers, 
who will be attracted by the cheaperlight. This system, 
in the light of modern knowledge of the cost of electric 
supply, is not so inept as is sometimes thought, for, if 
it is assumed that the consumers' lamps are on during 
the period of peak load, the exact computation of the 
time they are employed on either side of the peak is 
less important, as the cost of supplying is then much 
lower. On the other hand, an introduction of any other 
system of charging than the flat rate or on contract 
would be a great mistake when it is & question of win- 
ning over the small consumer from gas by proving to 
him that his light will cost him less. Neither Messrs. 
HaNpcock and Dykes’ '' contract demand ”’ system nor 
Mr. LowG's ''assessment tariff '" should be thought 


of in such cases, and the maximum demand indicator 
should be reserved for the large and intelligent. power 
consumer, or used only as a measuring instrument for 
the information of the central station engineer and тап. 
ager. Now is certainly not the time to introduce new 
systems of charging, and the only method we dare 
suggest to the supply station manager for saving his 
profit during the next few months is to increase slightly 
his meter rents; but even this suggestion we put for- 
ward with some diffidence. The metallic filament lamp 
will be the means of lifting the electrical industry out of 
its present depression by an enormous extension of elec- 
tric lighting all over the country. 16 means a large 
increase in the number of members of the general public 
wlio are direct customers of that industry, and any step 
tending to retard this increase artificially is strongly to 
be deprecated. 


ge 

ALTHOUGH many excellent reasons were advanced for 
the electrical industry having a representative exhibit 
at the forthcoming Franco-British Exhibition, electrical 
firms have shown from the outset a disinclination to 
take part in it. To some extent this was due to a 
feeling that the exhibition at Shepherd’s Bush would 
take rather the form of a pleasure garden than an in- 
dustrial exhibition, but the main reason was that the 
electrical firms are reserving their energies for their 
own exhibition to be held in Manchester next Octcber. 
By dint of great perseverance on the part of Dr. R. T. 
GLAZEBROOK, last year's President of the Institution of 
Electrical Engineers, and Mr. C. S. NORTHCOTE, sup- 
ported by the electricity supply interests in London, 
arrangements were practically concluded for a joint ex- 
hibit of electrical manufacturers, but we learn that at 
the last moment the whole scheme has fallen through, 
owing to unfortunate delays and the lack of interest that 
has been displayed from the outset. The original pro- 
posal was that there should be а regular electrical sec- 
tion, and cireulars were sent out by the secretary of 
the Institution of Electrical Engineers on behalf of Dr. 
GLAZEBROOK, who was to be chairman of the section. 
There was practically no response to this, but as it was 
understood that the gas interests would be very weli 
represented indeed, it was thought that the matter 
should not be allowed to drop, and the electricity supply 
undertakers in London promised to contribute to the 
expenses of a joint electrical exhibit, if a suflficient 
number of electrical firms could be prevailed upon to 
take part init. The matter proceeded very slowly, but 
finally some twenty firms, including many of the large 
ones, made formal application for space. Then difficul- 
ties arose between the committee for the joint exhibit 
and the organisers of the exhibition on points of detail 


.with regard to the allotment of space, and even last. 


week we believe the matter was not definitely settled. 
The result was that the majority of the larger firms 
who had intended to exhibit announced their intention 
of withdrawing, and as actually only twelve of the 
smaller firms were left, the supply companies decided 
that it would not be worth while supporting the joint 
exhibit financially, and the whole thing has fallen 
through. The large firms who have withdrawn and the 
electricity supply companies cannot be blamed for their 
action, since it is evident that owing to the intervention 
of the Easter holidays, no really good electrical exhibit 
could have been erected between the present date and 
the opening of the exhibition on May 1st. 
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THE MANAGEMENT OF ENGINEERING WORKSHOPS 


N R. EUSTACE THOMAS'S Paper, read on Tuesday at the 

Manchester Local Section of the Institution of Ciectrical 
Engineers, contained the impressions of the author regarding 
details of organisation and record-keeping in а number of manu- 
facturing works which he had recently visited. Most of these 
were specialised shops, where the work was almost wholly 
standard, and the greater ease of running works of this nature 
as compared with general shops was emphasised early in the 
Paper. 

lt is generally agreed that the workman in every case should 
have a drawing to work to, fully dimensioned; that is, that 
the workman should have only manual work, and all head work 
should be done by the draughtsman or designer. On the same 
principle a complete detailed list of material should be prepared 
in the otlice, instead of the material being requisitioned from the 
drawing by the foreman or the workman without a list. The 
workman becomes a head worker, and he is usually a very in- 
ellicient and expensive one. Moreover, a list must be got out 
by some one, and if this is done in the works it will have to be 
thought out and written out every single time that the job 
repeats itself. 'The certain result is preventable expense and 
loss of time. The list should be prepared in the office even if 
only one article is to be made, but in such form that it may be 
readily available for any future work. 

A still further application which is only seldom made is that 
there should be provided also a list of operations and list of 
tools, jigs, &c., in every case where a new workman might pos- 
sibly be in doubt. This applies particularly in some classes of 
switch work. 

In speaking of the duties of foremen, the author classifies 
these as (1) Clerical or Administrative, such as giving out work, 
seeing that there is no delay caused by waiting for material; 
watching the*etticiency of the workmen, planning to get work 
executed to time, &c., &с.; and (2) T'echnical, such as the con- 
sideration of methods, tools, and jigs, for executing work, for 
overcoming dithculties, for reducing cost of production, &c. 

The author inclined towards giving the foremen chietly ad- 


ministrative work, but he must be technical enough to know — 


if matters are not going rightly, and in such set an expert tool- 
fitter to study the case and do what is required. "The value of 
a certain amount of “red tape" in defining and ensuring correct 
routine was pointed out, although such routine is useless unless 
kept up by constant supervision and periodical inspection of 
the works by the manager. The value of brain-saving devices 
in the cost departments was also mentioned. 

Lists of material can be made to serve several important pur- 
poses, for example :—The storekeeper marks it for material in 
stock or to order. The stores issue goods from it to the fore- 
man's auxiliary stores without further requisition. Тһе fore- 
man can check by it all material at any stage. The drawings 
having been cut up into as many parts as there are pieces or 
groups of pieces to be made, a copy of the list is also cut up 
and pieces attached to the divided-up drawings for the work- 
men's use. Оп a further copy, against each item is marked the 
time by which it must be completed, in order that the whole 
of the work may go through to the date desired. Each shop 
foreman must have his own copy marked. А copy goes to the 
cost department. The work can be priced against this list in 
advance if required, and actual issues and returns can be 
checked against it. Where work is executed in different shops, 
it is of assistance to subdivide the list accordingly. Any as- 
sembled parts which may be used for other work are best given 
separate lists, as they may be manufactured for stock. 

The advantages of the provision of proper type numbers 


to standard parts are pointed out, and it is recommended that 


the utmost care should be taken ensuring the return of unused 
material to the stores, and recording materials scrapped through 
fault in the material, labour wasted through fault in the 
material, labour wasted through faulty workmanship, material 
wasted through faulty workmanship, and cost of putting any 
jobs right if that is possible. 

Shop drawings should consist of pieces of cardboard carrying 
that part of the drawing required for any one piece or group 
of pieces given out to one man only at a time. On the same 
card is the list of material, cut off the general list, the list of 
operations, and the list of tools, gauges, jigs, &c. "The separate 
cards are numoered serially and usually kept together. Those 
required for a job are distributed in the auxiliary stores in the 
space allotted. "There should be some material to each card, 
if all material has been collected. 

The Paper then goes on to deal with day work and piece work. 


The following are given as some disadvantages of day work, 
especially in general shops:—'lhe men slack off as soon as the 
foreman's vigilance relaxes at all. Some men regard it as a 
matter of principle to make jobs last as long as possible with 
a view to increasing employment. The men are quite content 
to wait for material. The handling of material by the foreman 
is always less efficient. Costing is uncertain and unsatisfactory. 

Some advantages of premium or piece work are:—Each man 
has an interest in the work. The men press the foreman to give 
eflicient delivery of material, and the foreman is thus placed 
between two fires. Each job must have careful consideration 
before being committed to a price or time which may be hard to 
change. Each job makes the estimation of new work easier. 
The foreman has more time to plan his jobs and is better able 
to estimate for and keep correct promises of completion. If the 
assemblers are on piece or premium work, they draw attention 
themselves to any inaccurate manufacture of parts coming to 
them. 

The question of saving “non-cutting” time taken up in даш- 
ing, setting up, changing tools, &c., is then considered, and it 
is pointed out how attention to detail may considerably shorten 
this. 

In a general shop having many small jobs in hand at one 
it requires a very clever foreman to give times of completion 
of all work in hand which he can adhere to, and yet not have 
too much labour employed. The author has devised a special 
indicator for the purpose, which gives the foreman a bird's-eye 
view of the work in hand, and of the capacity for work. It 
requires that time shall be estimated on all work in detail, 
whether on the day, piece, or premium systems. Опе or more 
suitable boards are laid out with horizontal grooves to repre- 
sent the different men in classes according to employment, wages, 
&c.; some spare grooves are also allowed to each class. Vertical 
lines are drawn to scale to represent hours, days, and weeks. 
Fairly narrow strips of card are cut off for each job, of length 
equal to the number of hours estimated, and marked with the 
job number and date by which completion is required. These 
are then set up in the grooves, always to the left of the date 
marked on them. If there is more work in hand than capacity 
in men some cards must go into the spare grooves. The card 
to the left in each groove is always the job in progress at the 
time with that man, those to the right being arranged in the 
order of present urgency. They can be reshuffled later as 
altered circumstances may seem to require. Thus the foreman 
or manager can see at a glance what work is likely to be late. 
what is the present capacity for new work, stock work, &c., 
what jobs are hanging, and where it is desirable to take on cr 
discharge men. The material labourer can also see what 
materials, tools, &c., are likely to be required soon, and get 
them ready. | 


Institution of Electrical Engineers.—The meeting on Thursday 
next, April 25rd, will be held in the Institution of Mechanical 
Engineers’ building. Messrs. Handcock & Dykes’ Paper on the 
effect of the metallic filament lamp on the electricity supply 
industry will be further discussed. 


The First Overhead Single-phase Railway in England.—The ex- 
perimental use of single-phase traction on the Morcambe- 
Heysham branch of the Midland Railway was taken into use 
last Monday. An overhead single-phase system at 6,000 volts 
is used with catenary suspension. The line is the first overhead 
single-phase to be put into operation in this country. 


Electrotyping.—On Thursday night Mr. Sherard Cowper- 
Coles read a Paper, entitled ‘“‘Some Notes on Electrotyping,” 
at the London County Council School of Photo-Engraving and 
Lithography. The chief features dealt with were the conditions 
necessary for the rapid electro-deposition of copper on the 
moulds, and the various effects obtained by mechanical and 
cheinical treatment. 


Damage to an Electric Light Standard.— The Islington Borough 
Council sued the London Road Car Co., at the Clerkenwell 
County Court, on Friday, for £30 5s. damage to an electric 
light standard. It appears that on May 31st last a Union Jack 
motor-omnibus skidded in Highbury Grove and collided with 
an electric light standard on the foot-path, breaking the column. 
The driver of the ’bus stated that he was driving at about seven 
miles an hour, and that the omnibus skidded on account of the 
greasy condition of the road. In the end the jury found for 
the Borough Council for the full amount claimed. 
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EFFECT OF METALLIC FILAMENT LAMPS ON THE BUSINESS 
OF ELECTRICITY SUPPLY 


T the Institution of Electrical Engineers last 

Thursday, a Paper was read by Messrs. Н. W. 
Handcock and A. Н. Dykes with the title '' Electric 
Supply Prospects and Charges as affected by Metallic 
Filament Lamps and Electric Heating." The authors 
pointed out that, with the new metallic filament lamps 
giving from 28 to 30 c.p. at 110 volts with a consump- 
tion of 40 watts, consumers will in some cases be able 
to do with fewer points and thus reduce their con- 
sumption, whilst in other cases they will merely im- 
prove their lighting without greatly reducing their con- 
sumption. So far as private consumers are concerned, 
the authors are of an opinion that, owing to the high 
price of the lamps and the fact of their being only avail- 
able in comparatively large units at about 100 volts, the 
lamps will only be adopted at present when the con- 
sumer is sure that the total lighting bill will be reduced 
or, at any rate, not increased. Where a large propor- 
tion of the points are at present single lights with 
separate switches for each point, the saving in current 
by using two lamps in series would not, they think, be 
great enough to ensure the general adoption of metallic 
filament lamps at present. On the other hand, in 
the case of shops, halls, and factories where the lamps 
are mostly on all at once, even if the same total number 
of the lamps is used, the current consumption would be 
reduced by about one-third, with an increase in the 
illumination of 50 per cent. or more. 

The authors state that when the lamps are run in 
series, their life depends very much on the fluctuation 
in voltage on the circuit, and under ordinary conditions 
is considerably less than when the lamps are in parallel. 
The 100- and 110-volt Osram lamps are said to have a 
useful life of 750 hours, but in calculating the cost of 
lamp renewals it must not be forgotten that breakages 
in transit are a serious item. In the case of Tantalum 
lamps a 750-hour life is also guaranteed, whether lamps 
are run in parallel or two in series; but in the latter 
case it is conditional on the lamps being properly paired, 
that if one burns out both be replaced (the partially 
worn-out one paired with another which is partially 
worn out), and that the voltage of the lamp corresponds 
not with the declared voltage, but with the highest 
voltage actually occurring on “the circuit in question. 

Coming to the effect of the decreased consumption 
on a supply station when these lamps are used, the 
authors point out that if, for instance, the consump- 
tion per consumer is reduced by one-third, it is not 
sufficient, in order to obtain the same profit, to increase 
the number of consumers by 50 per cent., as this only 
keeps the output at its former figure without allowing 
for the increased capital outlay on services, meter read- 
ing, and general administration. 

The Paper next deals with the use of 25-volt metallic 
filament lamps supplied from the alternating current 
mains through an auto-transformer. In their own private 
houses the authors have made use of such an arrange- 
ment, connecting in each case an auto-transformer 
across the 200-volt supply main and taking off from it 
eight circuits of 25 volts each. This lower pressure 
permits the use of 25-volt metallic filament lamps of 
8 and 14 British candle-power, which are cheaper in 
first cost, more efficient, and stronger than the 100-volt 
lamps. The 8 c.p. 25-volt Osram lamp is rated at 10 
watts, and the 14 c.p. at 16 watts. They have tested 
transformers made by different makers, each wound 
fcr 8 circuits of 25 volts, and 4 or 5 amperes per circuit 
for use on 25-volt 50-period mains, and they have found 
that the no-load consumption with all lamps turned 


off is from 12 to 15 watts. In order to save this loss 
in the daytime and during the night, they have placed 
two-way switches on the ground and bedroom floors, by 
means of which the transformers are switched off the. 
last thing at night and only turned on again on the 
ground floor when the lamps are required again next 
day, and they use carbon filament lamps in the bed- 
rooms. They state, however, that there is now on the 
market more than one device which will switch the 
transformer off when the last lamp is turned off, and 
switeh it on again when the first lamp is turned on. 
They have found that the consumption in their 
houses is only from one-third to one-half of what it 
was formerly. The smaller lamps can be used in any 
position, and are of ordinary size, so that they can 
fit any ordinary shade. Their price is 3s. instead of 4s., 
and an electrolier with six 8-c.p. lamps only eonsumes 
the same amount of energy as an ordinary 16 c.p. 
carbon filament lamp. 

Some comparative tests were made by a large jn 
in London on а portion of their installation, consisting 
of fifty 8-c.p. lamps. With the earbon filament lamps 
the meter reading over two hours was 3°25 units, whilst 
with an auto-transformer and 25-volt 8-c.p. Osram lamp 
the reading for the same pericd was only 1:10 units. 

This arrangement could, of course, not be used with 
continuous current, but 50-watt 40-c.p. 200-volt lamps 
are now being placed on the niarket. 

The authors next compared the effect of the reduced 
consumption on the supply station with the effect of 
the introduction of the incandescent mantle in the 
case of gas lighting. They find in the Board of Trade 
returns that the total capital expenditure in the whole 
country on gas undertakings has been £124,184,000, 
the gross revenue £27,254, 000, and the gross expendi- 
ture £20,496,000. For electrical undertakings the 


m , 
£6,514,000; and gross expenditure, £3,019,000. This 
works out to an expenditure of £4 10s: for & gasworks, 
or £7 10s. for an electricity works, in order to obtain 
the gross revenue of £l per annum. Owing to the 
higher capital expenditure, there has to be a greater 
percentage difference between the income and expendi- 
ture in the case of the electricity works than in the 
case of the gasworks, as the larger capital charges have 
to be added to the total cost of generation. In addition 
to this, an ele ctrieity supply company is generally liable 
to be bought'out at а sum rp ce unn far less than 
its capital expenditure after a 42 vears’ life, and has 
therefore to provide a substantial sinking fund. Another 
disadvantage from which the electricity undertaking 
suffers is that the consumer’s service line, exclusive 
of meters, costs far more than for gas. The authors. 
place the figures at £5 to £6 in the case of electricity. 
and £1 to £1 10s. in the case of gas. Moreover, if 
supply is required for heating, an additional expense 
has to be incurred for additional meters and wiring. 
From these figures the authors deduce that, supposing 
a gas and electricity company each lose 20 per cent. of 
their business, the gas company would have to rqise its 
price by 6:25 per cent. in order to keep their profit at 
the same figure, whilst the electricity company would 
have to increase its price by 18:4 per cent. The opinion 
of gas engineers is quoted to the effect that it was the 
increase in gas cooking and heating which ‘‘ saved ` 
the gas companies when the gas mantle was introduced. 
The average annual revenue per gas consumer through- 
out the country works out from the Board of Trade 
returns at £5 8s., and the authors cite an extreme case 


р 


in Which the gas company is paying the full statutory 
dividend of 10 per cent., although a large proportion 
of the consumers have only about six lights in use, 
and their bills, including meter rents, did not average 
more than £1 16s. per annum. 

Ihe Paper next analyses the total saving in the case 
of a large London firm alluded to previously in the 


Paper, which had substituted 25-volt metallie filament 


lamps supplied through an  auto-transformer for 
carbon filament lamps. They had 686 eight c.p. Jamps 
consuming originally 36,260 units per annum, and they 
paid the average price of 3:474. per unit. Their annual 
account came to £604 12s., of which the cost of elec- 
trical energy was £524, and the lamp renewals (1,612 
lamps at 1s.) £80 12s. With the 25-volt Osram lamps 
only 12,500 units were consumed per annum, so that, 
assuming the same price of 3A7d. per unit and the same 
life for the lamps. the annual cost would be 
£422 10s. 7d., of which £180 14s. 7d. would be paid for 
electrical energy and £241 16s. for lamp renewals (1,612 
lamps at 3s.). The lamp-makers receive in the latter 
case about three times as much as formerly, whilst the 
supply station has lost 65 per cent. of its business. As 
a matter of fact, the difference was not quite so great in 
the case in question, as the installation is supplied on a 
sliding scale depending solely on the quantity consumed, 
so that the bill for electrical energy came to £205 2s. 
(10,000 units at 4d. per unit, and 2,500 units at 34d. 
per unit) instead of £180, and the total, including lamp 
renewals, was £446 18s. If the firm had been charged 
on the maximum demand system, the maximum 
demand would, of course, have been reduced in the 
same proportion to the total consumption, and the price 
per unit would have remained at 8:474. instead of there 
being a slight increase. 

The authors next turned to the main point of the 
Paper, namely, a proposal to revise the system of 
charging, so that the reduction in eurrent consumed due 
to the use of metallic filament lamps will not affect 
the electricity supply business so seriously as they think 
is otherwise threatened. They favour а system in 
which it is not necessary to put in а separate meter 
when current is used for power, heating, &c., in addi- 
tion to lighting, as this presents obvious advantages 
both to the supply undertaking and consumer. In the 
system they propose, & consumer, when he applies for 
а service, will state as at present the number and 
candle-power of the lamps he proposes to use, and the 
station manager will estimate from this the probable 
maximum demand. This the authors call the con- 
sumer's '' contract demand.’’ The consumer is to pay 
a fixed annual sum, depending on the amount of this 
‘contract demand.” and, in addition, a certain price 
per unit. The authors give the following examples as 
to how the prices work out in practice :— -> 


LJ 
A certain alternating-current station has a maximum load of 
713 kw. on the station feeders. and the sum of the consumers’ 
“contract demands" would probably be found to be about 990 
kw.. depending on the nature of the load supplied. 


£ 


The interest and sinking fund charges absorbed 6.203 
The rest of the ‘preparation costs "* amounted to 4,449 


Giving a total of ... £10,652 
This divided by 990 gives £10 15s. t as the standing charges per 
"contract" kilewatt demanded. The ''production costs” per 
unit were 0°87d., say 0°95 pence, allowing a margin for profit. 

The charges would therefore be £10 15s. per “contract” 
kilowatt demanded, and 0:95d. per unit consumed. 


As an illustration take two typical houses, A and B :— 


"A" has an equivalent of 60 lamps of 8 c.p., and consumes 
655 units at 54d. per unit, the present flat rate— £15. 


* The authors define preparation costs" as the costs which are independent 
of the actua] ontput of the station, including, in the case of companies, & 
reasonable divieend, 

+ Bv taking 990 kw, instead of 713 kw., the maximum lead on the station 
eeders {һе consumer gets duc allowance for the Diver-ity Factor 
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The ‘‘contract demand" would probably be fixed at 0:9 kw., 
and the charges under the new system would therefore be—- 


£ э. d. 

09 kw. at £10 15s. per kilowatt 9135 6 
655 units at O'95d. per unit 2 11 10 
. Total £12 5 4 


=45d. per unit. 


“В” has an equivalent of 55 lamps of 8 c.p., and consumes 
350 units at 54d. per unit, the present flat rate = £8. 
. With the "contract demand" fixed at 0'9 kw. the charge 
would be— 


£ s. d. 

09 kw. at £10 15s. per kilowatt 915 6 
350 units at 0°95d. per umt 1 7 8 
Total . £11 1 2 


=7°58d. per unit. 


The tramways take 360,000 units per annum. 
Assuming 100-kw. ‘‘contract demand” the charges would 


be— 
£ s. d. 
100 kw. at £10 15s. per kilowatt ... 1,075 Ө 0 
560,000 units at 095d. per unit 1,425 0 0 
Total ... £2,500 0 0 


=1674. рег unit. 


Take next a shop as an example :— 

Lamps installed, say, 20 of 40 watts each, consuming, say, 400 
units per annum. 

"Contract demand," say, 0'8 kw. 

The charge would be— 


£ s. d. 
0:8 “contract demand" at £10 15s. per kilowatt 8 12 р 
8 


400 units at ('95d. per unit 111 
Total ..£10 3 


-6 11d. per unit. 


As applied to a motor load, take, for example, a 10-h.p. motor 
giving a variable load for, say, 50 hours per week. 
The charge would here be as follows :— 


£ s. d. 

“Contract demand,” say, 10 kw. at £10 15s. 
per kilowatt ... ae -— m .. 107 10 0 
Say 13,500 units per annum at 0'95d. per unit 55 8 9 
Total ... £160 18 9 


= 286d. per unit. 


This consumer cannot be profitably charged at a lower figure, 
even on a flat rate, as he has the privilege of coming on at peak 
load. If, ‘however, the consumer would agree not to work his 
motor during lighting hours, or, at all events, during the period 
covering peak load, but not otherwise, his rate per ''contract 
kilowatt’? demanded should be fixed as a matter of equity at, 
вау, £5 per kilowatt. 

His account would then become— 


£ s. d. 

“Contract demand," 10 kw. at £5 per kilo- 
watt  ... v es e des .. 50 0 0 
13,500 units at O'95d. per unit aise .. 55 8 9 
Total £103 8 9 


which represents 1:844. per unit instead of 2°86d. 


In order that the consumer does not exceed his 
‘‘eontract demand,’’ the authors propose to insert in 
every house a '' limit indicator,’’ the function of which 
is to throw & resistance into circuit when the abore 
demand is exceeded, and thus to give the consumer an 
indieation of the fact by reducing the brilliancy of his 
lamps. If the consumer has under-estimated his '' con- 
tract demand,” he would, it is assumed, ask to have his 
indicator set higher. 

The authors point out that there are at present two 
difficulties in the application of the above system. Sec- 
tion 31 of the Electric Lighting (Clauses) Act provides 
that in the event of the undertakers charging by any 
special method (which must be approved by the Board 
of Trade), any consumer has the right, by giving one 
month’s notice in writing, to require the undertakers 
to charge him by the actual amount of energy supplied 
tohim. Moreover, in most Electric Lighting Orders the 
Board of Trade has fixed the maximum charge for any 
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amount up to 20 units at 13s. 4d., and for each unit 
over 20 units 8d. (In some cases the rate of 7d. is 
substituted for 8d.) 

In concluding the reading of the Paper, Mr. Hand- 
cock read the following remarks : 


Only a few months have elapsed since this Paper was written, 
but much has happened meantime. ‘Two metallic filament lamps 
are now being sold to every one carbon filament lamp, and 
many matters that were then surmise can now be tested by 
actual results, and a fairly close answer given to many points 
that our Paper raises. These results entirely confirm our views 
as regards the individual consumer, and they also demonstrate 
that the effect of metallic filaments is so complex that generalisa- 
tion is impossible. 

On no two stations are the effects the same; in some cases 
the first quarter of this year has been better than ever; -in 
others, the normal rate of increase has not been maintained; 
while others again report a lower peak load than in 1907. 

From the very fact that the ‘‘light-supplying capacity ” of 
stations has been doubled or trebled at a stroke, the demand 
for new plant will be small until matters have readjusted them- 
selves. As against this, the lamp-makers will reap a well- 
earned harvest of their labours, and installation contractors will 
share their prosperity. For the investor in electric light under- 
takings, there is the reassurance that any dislocation can only 
be of a purely temporary nature, as even if the consumer, who 
now pays od. per unit, for instance, were called upon to pay 
double that amount, his electric light would even then cost him 
less than it did with carbon filaments. This is a fact we must 
always keep before us. Provided that the situation is properly 
dealt with, as it doubtless will be, 1t is a fact that leaves room 
for no fear as to the future, for, after all, electric light stations 
must be judged, not by ‘‘units sold," but by “dividends paid." 


In a short note at the end of the Paper, the author referred 
to a system of charging introduced by Mr. F. W. Long, City 
Electrical Engineer, of Norwich. Consumers have the option 
of taking a supply either at a flat rate of 41d. or at what 
is called an ‘‘assessment tariff." Under the latter, the consumer 
pays а fixed charge of 12 per cent. upon the net assessment of 

is house and ald. per unit for current used. It will be seen 
below that Mr. Long spoke in the discussion and referred to 
the system at greater length. 


Mr. Dykes also added some remarks. He desired particularly 
to emphasise two points. The first was the advisability of 
alteration in the present methods of charging, which had been 
apparent to the authors for some time, and had only been ac- 
centuated by the advent of metallic filament lamps. When a 
manutacturer found he could no longer supply his goods at 
the old prices, he must either raise his prices all round, or 
must rearrange them so that the greater part of the increase 
is borne by his most unremunerative customers. At the same 
time, he must try to open up new avenues for the sale of his 
oods. This was what the ''Contract Demand” system en- 
eavoured to carry out, by putting the increase on the short- 
hour consumer, and encouraging the use of current for other 
purposes besides lighting. The second point Mr. Dykes desired 
to make clear was that the authors were not pessimistic as 
regards the future of the electric supply business if the new 
conditions are properly grappled with. Take the case of a 
consumer now getting current at 5d. per unit and paying one 
shilling each for his 8-c.p. carbon lamps. If he кыса them 
with Osram 8-c.p. lamps at a cost of 3s., the amount he could 
afford to pay per unit for current, without increasing the total 
cost of lighting, was no less than 11°8d., or, if he used Osram 
14-c.p. lamps. 14:64. It was quite clear, therefore, that there 
was ample margin for the total cost of electric lighting to 
be considerably cheapened, and for the stations still to get a 
satisfactory price for their current. "This fact must in the long 
run be in favour of the stations. The authors did not want 
Parliament to raise the average price above 8d. per unit. They 
merely wished to be able to distribute the load fairly, viz., to 
raise the scale at one end and lower it at the other. 


DISCUSSION IN LONDON. 


Mr. ÁnTHUR WniGHT, who was called upon by the President 
to open the discussion, said he thought the answer to the 
question as to how metallic filament lamps would affect electric 
supply undertakings in this country depended entirely upon 
the men in charge and how it was managed. If it were left 
entirely to the wiring contractor, he thought that for two or 
three years they would have quite a bad time, but if the central 
station men took the matter up and insisted on people having 
more light for the same current, instead of less bill for the 
same light. it would be possible to counteract the effect of the 
use of these lamps, and it was quite possible to do it by 
judicious advertising. They should abandon such advertisements 
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ав “70 per cent. discount on your bills," and advertise ‘“‘Three 
times as much light for the same bill." Of course, one im- 
portant point in connection with competition with the gas com- 
panies was the great advantage which the latter had in the 
way of having no restrictions, or rules, or fire rules. А very 
great deal of harm had been done to the electrical industry in 
their being too ready to make the service absurdly safe. Re- 
turning to the effect of metallic filament lamps upon the electrical 
industry, he said that they must not overlook the enormously 
increased field for business which this new discovery made pos- 
sible—a type of business which had always been considered 
beyond the range of commercial politics. So great was this 
field that he did not fear that the metallic filament lamp would 
do the supply business any harm ; on the contrary, the consump- 
tion of current would be vastly increased because of this in- 
creased field. One point, perhaps, had not been sulfliciently 
emphasised in the Paper. Most stations could supply a greater 
quantity of electrical energy at a very much lower cost than the 
average cost they were now supplying at, or, in other words, 
the increment charges of extending their business were nothing 
like the present average cost. Taking the case of Marylebone, 
which, perhaps, represented to an extreme degree many other 
undertakings in this country, the average cost was 44d. per unit; 
they could double their output for an increase of 8 per cent. 
in the capital. If they doubled the output, the average cost 
would go down to 214. per unit. It was therefore obvious that 
they must do everything to increase the output, and nothing 
in the way of restricting or making the business ditficult must 
be entertained for a single moment. Another point to which 
he would like to draw attention was as to why most of them 
felt justified in charging less for power supply than lighting. 
although it might occur at the peak time.. It was because of 
the great diversity among the motors, compared with lamps; 
1.000 kw. of plant in a station could handle very much more 
kilowatts of motors at the peak than it could of lights, because 
the motors were not necessarily continuously on at the nea 
The worse the load factor, the more the diversity factor helped. 
In the East-end of London he believed Mr. Tapper had found 
the diversity factor among motors was something like 4, 
whereas among lamps it was certainly never more than lj. It 
was obvious from this that a very much lower rate could be 
charged for power, or for any supply not dependent upon the 
setting of the sun. With the exception of a few pumping in- 
stallations, the average motor was as intermittently used as 
the tramway motor. The diversity factor among motors was 
tremendous compared with lamps, and it was on account of 
that difference that the standing charges were lower. There 
was another disadvantage that they were suffering from, viz., 
the high cost of house connection. At present it cost nearly 
as much per kw. to connect a honse as it did to build а power 
station, and while they were taking all the trouble to reduce 
the cost of power-station capital. nothing up to now had been done 
to reduce the equally important cost of house connections. He 
hoped some day it would be possible to have one service per 
block, and some means of overhead supply to the different 
tenements, or outside tubes—anything to avoid this £10 or £9 
per service, which was fatal to the supply of small consumers. . 

Mr. Нссо Hirst (General Electric Co.) said he had just 
sent to the secretary of the Institution a Paper in which 
he dealt rather exhaustively with the evolution of metallic fila- 
ment lamps of various makes under various patents, and gave 
tests gained from experience by various station engineers in 
different countries, as well as many engineers in this country; 
he also in this Paper had dealt with certain questions such as 
transformers and other points raised by Messrs. Handcock & 
Dykes. He rather fancied that if he had had the opportunity 
of reading his Paper first, the conclusions of the authors in 
some respects would have been different. He did not wish to 
go into the details of his Paper that evening, but he merely 
mentioned the circumstances to explain why he did not describe 
some of the characteristics of these lamps as might have been 
expected. Dealing with a few points suggested by the authors, 
he obiected to the statement that a 40-watt tungsten lamp gave 
23 to 30 c.p. ; this was somewhat unjust, as that lamp gave at 
least 32 to 35 c.p. The authors also gave some figures with 
regard to the life of this lamp. In practical experience the 
life of metallic filament lamps had surprised all makers of 
carbon lamps; it was considerably higher than the life of carbon 
lamps, and what the authors said about series running were 
conditions which, in connection with the tungsten lamp, did not 
exist at the present time. Tungsten lamps were now made and 
tested with such accuracy that they could be paired easily, and, 
after many hours, instead of throwing both of the lamps away 
as the authors suggested, it was possible to put a new lamp 
with the old one, and they would run perfectly well. There 
was a little trouble at one period. but that was due to an 
ordinary mistake in a factory, and since then there had been 
по trouble in actual use. There seemed to be a grievance that 
the lamp-maker was making too much money out of the metallic 
filament lamp. Ав a matter of fact, the greatest losers, in the 
first instance, were the lamp-makers themselves, for they had 
to depreciate their existing carbon filament lamp works, and 
had to go to such a considerable expenditure in the matter 
of patents and experience generally that it would take many 
years of good prices before this risk was covered. He therefore 
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thought the least central-station engineers--who would ultimately 
be able to benefit mostly from it-—could do was to contribute 
somewhat to that capital expenditure if 1t was wanted tor the 
benefit of the whole electrical industry, in the way of momen- 
tarily reduced takings from the supply of electrical energy. 
Taking the authors’ figures of £6,000,000 per annum for the elec- 
tric lighting industry, and £2/,000,000 for the gas industry, he 
was quite sure that there was plenty of room for taking trom the 
gas people another £6,000,000 or £7.000,000 by the use of metal- 
he filament lamps, which would go entirely to the dividends 
of the central-station engineers. As a side issue, not without 
interest, he took the opportunity to betray an attempted con- 
spiracy 1n this connection. When he realised. twelve months 
ago that he was likely to control the sale of metallic. fila- 
ment lamps for some considerable time, he had the brilhant 
idea of asking 15 central-station engineers in London whether 
it would not be a good plan for them to take up the supply 
of metallic filament lamps to contractors, and the contractors, 
under their instructions, to introduce them in the first instance 
to gas consumers, so as to win them over to electric lighting, 
and thus to create a larger load betore the present consumers 
could begin to reduce their load by substituting the more ећ- 
cient lamps for their present ones. But the station engineers 
thought it was a plan for his own benefit, and the idea fell 
to the ground. At the same time, they need not now resort 
to panic measures; it might have a very detrimental effect if 
thev were to alter things as regards electric lighting Bills by 
trying an experiment of the kind mentioned by the authors. 

Mr. C. Borrourey Samira (Hove Electric Lighting Co.) said 
that without depreciating the very excellent system the authors 
proposed—namely the “contract demand ” system, from his ex- 
perience he thought:it would be very unpopular from the con- 
sumer's point of view. He had had considerable experience of 
the minimum charge, and, having done away with that, and 
found the benefits of doing so, he thought the mystery of a 
‘contract demand " and increasing consumers’ account would 
have a very detrimental effect upon the industry. He could 
hardly agree with Mr. Arthur Wright as to the figure of £10 
for house services; it would probably be done for much less 
than that. He thought the question of house service, however, 
was the great question that affected them if they hoped to 
double or triple the number of consumers so as to make up 
the loss of revenue of the consumers already connected. 

Mr. W. R. RaAwLINGS said it was not often that a Paper was 
read before the Institution of Electrical Engineers which called 
for a large number of electrical contractors to be present, and 
Mr. Wright had probably overlooked the fact that there were 
on this occasion a large number of contractors present when 
he made his statement with regard to them. More bad language 
was expressed over the Wright maximum demand indicator 
than anything else, within the contractor's hearing; if there was 
one thing more than another which upset the average consumer, 
it was the Wright indicator. In a certain installation of about 
100 lamps which he (Mr. Rawlings) had fitted up, it mattered 
not what that consumer did, he always had to pay 74. per 
unit. Another installation which had about 50 lamps was fitted 
hy another contractor, and the consumer in that case managed 
to get through at about 44d. His own consumer insisted that 
his installation was bad because he was paying 7d. whilst his 
friend was only paving 44d. or 5d. He had never yet found a 
consumer who could understand the Wright maximum indicator. 
Another tariff svstem, introduced by Mr. Erskine, of the Ken- 
sington & Knightsbridge Electric Lighting Co., also gave the 
consumer great ditticulty in understanding it; the consumer 
generally understood it at the end of the financial year, which 
was a little late. There were a number of installations in 
Kensington which had no less than three meters, three main 
switches, three double-pole fuses, and three sets of fuse boards, 
whilst one set of these mains, meters, and fuse boards would 
be sufficient to meet the whole requirements of each particular 
house. This triplicating of wires was only brought about by 
reason of the absurd system of charging. It was very nice from 
the contractor’s point of view, but was a check on the develop- 
ment of the industry. Moreover, frequent inquiries were made 
for a kettle or food-warmer, but when the customer was told 
that he would have to pay 43d. or 5d. per unit, or else have 
a separate set of wires and a meter, he absolutely refused to 
buy the piece of apparatus, and consequently the manufacturers 
suffered, and the contractors, who sold through them, suffered 
likewise. Не was of opinion that the authors’ system would 
encourage the use of such small apparatus, and he quoted from 
24 specimen accounts from actual installations, which he had 
worked out on the author's svstem, and in which he found 
that the desirable consumer would pay less, and the bad con- 
sumer would pay more than at present One point, however, he 
thought the authors had overlooked. and that was in making 
provision for special illumination, such as for parties and similar 
functions; there should be some method of charging a fee to 
cut out the automatic indicator on such occasions. 

Mr. F. W. Гохе (Chief Electrical Engineer, Norwich Cor- 
poration) said that about eighteen months ago he went into the 
question of reductions to consumers, as he wanted to encourage 
the profitable consumers and also the use of radiators, &c. It 
occurred to him that if they could fix the standing cost in some 
definite way, such as on the assessment of the house, it would 


have many advantages. He took the consumptions of a number 
of houses and fouud that, on the average, a small private house 
used seven units per pound of assessment, and that this figure 
held equally for a larger private house. Thus it appeared that 
the rateable value was, on the average, a measure of the con- 
sumption, and it followed that the rateable value was also a 
measure of the average maximum demand of the house. He then 
found that if they were to charge 10 per cent. of the rateable 
value and one penny per unit, he would get the same income as 
they had hitherto. Тһе charge actually fixed was 12 per cent. of 
the rateable value, and one penny per unit, and the system was 
put into force early in 1907, so that he had had fifteen months’ 
experience of it. ‘The advantages of the system were similar to 
those of the “contract demand " system, as only one pair of wires 
was necessary, there was no meter rent, and, further, a con. 
sumer knew within a little what his bills were likely to be for the 
year. At the beginning he had about 400 consumers on this sys- 
tem, but there were now about 800. At the end of twelve months 
he made a comparison. Taking 250 consumers and comparing 
them with the previous year, he found they had increased their 
consumption by 20 per cent., and, at the same time, the amount 
of revenue received from them was reduced to £328, or about 20 
per cent. The average price per unit received was 514. instead 
of 43d. as before. He should point out that those who came first 
were the ones to get the greatest advantage out of the system, 
whilst in the case of those coming on afterwards there had not 
been nearly so much reduction. Не found that this system gave 
very general satisfaction, and no one had suggested that it was 
not fair. People understood it, for they were used to rateable 
value as the basis for water, and they looked upon the system as 
quite reasonable. "The result had been that in many cases people 
used the light all over the house instead of in a 
few rooms only. ln addition, they had supplied over 100 
radiators, which were a very useful load, as they were 
mostly used in bedrooms, and did not come very much on 
the peak. It was rather difficult for him to tell how much the 
maximum load had been affected by this system, as he had not 
got demand indicators in the houses. Не had, however. com- 
pared the consumptions on Sunday evenings of December last 
year and the vear before, and found that there was only about 
14 per cent. increase in the maximum load, whereas there was 
8 per cent. increase in the consumption, so that it seemed he was 
getting a decidedly better load factor from private houses than 
before. He did not think the suggestion of “ contract demand” 
was sultable for private houses as the basis of the assessment. 
Business premises, of course, had to be treated in a different 
way, and for these he had practically in a small way adopted 
the system suggested by the authors, viz., taking the demand of 
the place and charging at the rate of £10 per kw., pius one 
penny per unit. He did not think, however, that the “limit 
indicator” arrangement would be altogether satisfactory. The 
better plan was to include the maintenance of the lamps in the 
charge. Dy doing this and going round periodically they knew 
exacuy how many lamps a consumer had. A fixed charge of one 
penny per unit and a variable charge per kw. gave considerable 
scope. They could charge £10 per kw. for ordinary lighting, but 
for such things as signs they could charge a lower rate, say. £5 
per kw., and yet the current could al] go through the same meter. 


The discussion was adjourned until the 28га inst. 


Professor Davin Rosertson (Bristol), in a written communi- 
cation, suggested the following way of charging for electricity 
supply, as obviating the use of demand or limit indicators and 
special meters for different uses. A nominal load would be 
fixed by the consumer, as a rule with the assistance of the 
officials of the supply authority, and he would contract to pay 
a minimum sum proportional to this load each quarter, or each 
vear. 'The meter would be adjusted so that it registered at the 
nominal rate when the consumer is taking his nominal load. at 
a higher rate with a larger load, and at a lower rate at lighter 
loads. The standing charges may be taken as proportional to 
the demand. The revolutions per unit should therefore follow 
a linear law with the load instead of being constant; the con- 
stant part would represent the running charges. and the re- 
mainder the standing charges, profit being included in one or 
both. With many types of meter. the writer says, there would 
be no difficulty in making an adjustment of this sort. Тп fact. 
he adds, they have naturally a law something like it, and have 
to be compensated for ordinary use. This method would take 
some cognisance of diversity factor, for no account would be 
taken of occasional heavy loads, whose diversity factor would 
probably be high, when determining the nominal load proper 
to any particular case. 


DISCUSSION IN DUBLIN. 


The Paper was also discussed in Dublin on Thursday 

Mr. В. N. Twerpy said that there was no doubt metallic 
filament lamps presented considerable economic possic-lities to 
consumers on alternating-current circuits, although it was dith- 
cut to persuade consumers that it was possible to reduce their 
current bills some 60 per cent. by using them. For this the 
figures given by the authors would be useful. Не did not think. 
however, that there would be any serious diminution in current 
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sold owing to the extended use of the new lamps on continuous- 
current systems, because it was necessary to use two lamps in 
series, and he thought that the time was still far distant when 
an 8-c.p. 2С0 or 250-volt lamp would be introduced. Yet he was 
strongly against a custom, apparently springing up in Dublin, 
of wiring new houses on the series system, as he considered that 
series running would only be a temporary expedient. Seeing 
that three times as many candle-power could now be obtained 
per kilowatt as formerly, electric lighting was really in no bad 
way, although there might be a temporary depression. Regard- 
ing the new tariff proposed by the authors, Mr. Tweedy con- 
sidered that it made for simplicity. Engineers were altogether 
tvo honest; they tried to study equity among consumers too 
minutely, and consequently evolved elaborate tariffs understood 
by no one except the person who invented them. 

Mr. G. Е. Pitptrcu (Chief Electrical Engineer, Rathmines) 
considered that there was really no cause for alarm on the part 
-of station engineers. He believed that private consumers really 
required more light, and stated that far more complaints were re- 
-ceived due to insutlicient light than to the amount charged. When 
the publie found they could obtain more light for the same 
money they would go in for it rather than reduce their accounts. 
He considered the proposed new system of charging excellent 
from the supply authorities’ point of view, but not from the 
consumers’. Consumers talked together, and if one consumer 
was supplied cheaper than another there was trouble. 

Mr. C. Cummins said that, speaking as a contractor, he con- 
sidered the advent of the Osram lamp was the salvation of elec- 
tric lighting. No doubt incandescent gas lighting had educated 
the public to better light, and he believed that existing customers 
would now extend the use of electric light on their premises. 
Regarding the saving effected by the use of Osram lamps, he 
-quoted the following cases, which were all quarterly accounts 
for December last using Osram lamps, and for the previous 
December quarter using carbon lamps, in most cases the light 
‘was greater than formerly :— 


Carbon. Osram. Saving. 
(1. £4 10 O £2 10 0 £2 0 0 
(2. 15 0 0 615 0 8 15 0 
(3. 42 0 0 26 6 2 15 13 10 


Mr. Cummins said that he did not believe in the use of 25-volt 
"Osram lamps in conjunction with equalising transformers, as he 
thought that the smallest light unit used should not be less than 
25 or 52 c.p. ln his experience Osram lamps were not so fragile 
as stated. He had not obtained good results with tantalum 
lamps on alternating circuits, but had not yet gained experience 
with the new ones recommended for use on alternating-currant 
circuits, in which he noticed that the filament was made in wave 
form, evidently with a view to allowing for expansion and con- 
traction of the filament. 

Mr. J. W. Восснев (Edison-Swan Co.) thought central station 
engineers, in raising the pressure of supply a few years ago, 
made a very great mistake. Lamps supplied for the lower volt- 
age circuits were considerably more etüicient. He entirely dis- 
agreed with previous speakers; people did not want more light; 
in fact, he had many inquiries from users as to how the light 
.could be shaded down. The 100-volt metallic filament lamp 
was too bright altogether for private house lighting, although 1t 
might be useful for shops and lighting large areas. He con- 
sidered the contract demand system of charging ridiculous. If 
he were in the habit of buying, say, three suits of clothes per 
annum from his tailor and 16 so happened he only required two 
suits one year, was his tailor to charge him half-price for the 
remaining suit he did not get? 

Mr. W. Tattow (Messrs. Egan & Tatlow) gave some useful 
figures comparing costs of gas and electric lighting. With elec- 
tricity at $34. per unit ү gas at 5з. 6d. per 1,000 cu. ft., a 
.95-watt Osram lamp cost for current per 1,000 hours 10s. 3d., and 
а gas mantle, consuming 45 cu. it. per hour, 15s., while with a 
55-watt Osram lamp the costs were equal. Mr. Tatlow believed 
that now more energy would be used than formerly, because, 
first, lights in cellars and so forth, burning long hours, would 
be converted to electric, thus improving the load factor; and, 
secondly, private plant users would now come on to the town 
mains, because their plant would be inefliciently loaded, and 
it would be cheaper for them to take town supply than to run 
their own plant. He found the life of Osram lamps to be high; 
in fact, he had some burning for over 2,000 hours, and they still 
appeared to be in good condition. One advantage of the metallic 
filament was that it gave a good light until it expired, whereas 
many carbon lamps lasted thousands of hours, and later in their 
life gave only a feeble glimmer, although often the consumer 
could not be persuaded to change them. Mr. Tatlow did not 
consider the maximum demand system a fair one, because de- 
mand made at times other than at peak time should not be 
charged at the higher rate; for that reason he preferred the 
two-rate meter svstem. 

Mr. А. E. Porte agreed with other speakers that the public 
required more light, and would pay for it. What was lost in 
lighting would probably be made up in the more extended use 
of radiators, & He agreed with Mr. Tatlow that the two-rate 
meter was the best and most equitable system of charging. 

Mr. W. J. Sowrer (Chief Electrical Engineer, Bray) knew of 


very few consumers who actually understood the maximum 
demand system, and those who did gave the most trouble. He 
did not think consumers would take kindly to the "contract 
demand system," and if a change were necessary he thought it 
would be better in many cases to revert to the old contract 
system without meters. Such a course would, in his opinion, be 
quite feasible in the case of small private house consumers, for 
it is just in these cases, as the authors have pointed out, that 
the ditliculties occur in making a profit. Mr. Sowter said the 
great difliculty he foresaw in making up for the depreciations 
caused by the use of Osram lamps was that of getting people to 
go to the expense of wiring their houses; some cheap system of 
tree or deferred payment wiring was necessary, and at the same 
time the cost of mains and services must be reduced to as low 
a level as possible. It would be a great mistake to raise the 
price of current, as now was the time to prove the cheapness 
and advantages of electric light compared with gas. 

The Paper will also be diseussed at Glasgow on 
May 12th. 


OPENING OF THE ALDWYCH-EMBANKMENT 
L.C.C. TRAMWAY SUBWAY 


HE formal inauguration of the extension of the tramway 

subway under Kingsway, from Aldwych to the Embank- 
ment, which was described in illustrated articles in ELECTRICAL 
ENGINEERING March 5th, page 343, and April 9th, page 555, 
took place last Friday, when the linking up of the northern and 
southern systems of the London Ccunty Council tramways be- 
came an accomplished fact. A party of over 150 persons, in- 
cluding representatives of the Board of Trade and the Local 
Government Board, the Mayors and other otticials of several of 
the London Boroughs, Members of Parliament, well-known 
engineers and tramway men, and a number of members of the 
Council, including Sir Alexander Kennedy and Sir Clifton 
Robinson, assembled at the L.C.C. Training College in South- 
ampton Row, where they were received by Mr. R. A. Robinson, 
Chairman of the Council, and Mr. W. Whitaker Thomson, Vice- 
Chairman of the Council and Chairman of the Highways Com- 
mittee. Before calling on the Chairman to proceed to the open- 
ing of the subway, Mr. Whitaker Thomson made a few remarks 
on the work which has been accomplished. ‘The Council's tram- 
way system now carried something like a million passengers a 
day, and the completion of the subway, the first portion of 
which was opened in February, 1905, would form the connect- 
ing link between the fifty miles of the northern system and 
the sixty-six of the southern svstem. Не referred to some 
features of the construction of the subway, mentioning more 
particularly the problems to be faced under Wellington Street, 
and paid high tribute to the work of the Council’s engineers and 
the Works Department, who had carried out the whole of the 
construction. In spite of such ditliculties as there had been, the 
work had been completed within a week of the appointed time. 

The party then proceeded to the Holborn subway station and 
boarded the five special cars which were waiting. The proces- 
sion, with Mr. А. L. C. Fell, Chief Officer of Tramways, in 
charge of the first car, then proceeded through the subway, 
passing out on to the Embankment, and continued their route 
over Westminster Bridge to Camberwell. A return was then 
made. and the cars once more went through the subway and 
proceeded to Tslington, and then back to the London Day 
Training College, where refreshment was partaken of. 

Later in the afternoon a regular service of cars was started. 
Two through routes are now in operation, one from Higchbury 
to the Tower Bridge, the fare for the whole journey being as 
low as 3d., and another from Highbury to Kennington. 


Antwerp Docks Electric Cranes.—A Consular Report states 
that at the end of the present year, 1908, the installations of 
cranes at the Port of Antwerp will include one 120-ton electric 
sheer at the Kattendyk Dock. one 50-ton electric crane, and 
80 electric cranes of trom 14 to 2 tons. 


Blackpool & Fleetwood Tramway Co.’s Rate.—On Friday 
before Mr. Justice Ridley and Mr. Justice Darling, sitting as a 
Divisional Court in the King’s Bench Division, Mr. Leslie Scott 
applied. for а rule for an order in the nature of a mandamus 
that the Justices of Lancashire should issue their distress war- 
rant for the payment of rates by the Blackpool and Fleetwood 
Tramway Со. Counsel] said that on the application of the dis- 
tress warrant to the magistrates questions of law and fact were 
gone into which ought only to have been ропе into 
on appeal to Quarter Sessions. Their lordships would 
remember that the powers of the magistrates on an application 
to enforce payment of rates were very limited. Proceedings had 
been taken by way of a special case, but they came to nothing, 
and counsel now thought this was the proper procedure. Their 
lordships granted the rule. 
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ACCOUNTS OF THE NORTH METROPOLITAN 
ELECTRIC POWER SUPPLY COMPANY 


N view of the very rapid increase of the business 

which is being done by the North Metropolitan Elec- 
tric Power Supply Co., which is now one of the most 
advanced power companies in the country, it is of 
some interest to examine the published accounts of 
the eompany as an example of costs of supply on & 
large scale. Before proceeding to analyse the figures, 
the conditions under which the supply is being carried 
out should be briefly considered. 

The company, as is well known, owns two main gener- 
ating stations at Brimsdown and Willesden respeetively, 
from which an extra high-pressure three-phase supply 
is given to a number of sub-stations distributed about 
the area of supply. By this means a bulk supply is 
given partly through the North Metropolitan Power 
Distribution Co. to several districts, including Willes- 
den, Stoke Newington, Enfield, Edmonton, Tottenham, 
&c. Current is also supplied to the Metropolitan Elec- 
tric Tramways and direct to several large power con- 
sumers, including the works of the Edison-Swan Co. 
at Ponder's End, and others. About 70 miles of E.H.T. 
mains are in use. Considerable further extensions are 
in progress. | | 

It is unfortunately impossible to give the generating 
costs of the two stations independently, as they are not 
separated in the accounts, nor are particulars of the 
units generated at each station and used in ecnversion 
given. 

The total number of units sold during the year ended 
December 31st, 1907, amounted to 11,183,316, which, 
compared with the figure of 7,009,367 for the previous 
year, shows an increase of approximatelv 40 per cent. 
Particulars of the maximum demand, however, are not 
included, so that it is impossible to work out the load- 
factor. The following table gives an analysis of the 
revenue account showing the costs per unit sold for the 
whole undertaking : — 


в 


Total. Pence per 
£. unit sold. 
Generating costs — 
Coal AUR toad. «RU über . bas 18,027 0:387 
Oil, waste, water, stores, &c. ... 1,075 0:023 
Salaries and wages 76" 4,538 0 097 
Repairs and maintenance... 2.963 0:064 
Total generating costs 26,603 0:571 
Distributing costs— 
Salaries and wages ... .. ... ... 1,747 0:037 
Repairs and maintenance— Mains... 836 0:018 
T » Substations, &c. 225 0:005 
5 x Sundries 267 О 006 
Total works costs... 3,075 0°066 
Management expenses, Ёс. — 
Rent, rates and taxes So wae?» гиў 3,487 0 075 
Salaries, fees and establishment 
charges Lip Lum. AL. aes. о 2,448 0:052 
Law and other charges (including i 
insurance) MEC 639 0:014 
Depreciation 4,000 0:087 
Total, excluding capital charges, £40,252 0:865 


It will be seen that the figures are considerably lower 
than those obtaining in the majority of undertakings. 

The total receipts (including £58,749 for sale of cur- 
Of the balance thus given, 


rent) amounted to £59,373. 


interest on morteage debentures, loans, &e., absorbed 
£6,993, and £840 was paid under agreement to the 
Stoke Newington Council, so that with the addition 
of £864 received by interest and dividends, the final 
net balance (including £520 from last account) was 
£12,672. 


А summary of the capital expenditure up to Decem- 
ber 31st, 1907, is given below :— 


£ Rd 

To Lands, &c. | .. 2 o me 8,2885 1 4 
To Buildings ... К ; 95,052 4 5 
To Machinery ae eol ne .. 162,587 18 8 
To Accumulators — ... m "ER 6,878 6 5 
To Mains ae on M .. 99,856 8 6 
To Meters к? — e T з 132 7 2 
To Transformers, Motors, &c. ... "m 46,565 0 8 
To Electrical Instruments, &c. ... ae 956 18 4 
To Public Lamps ... uns T den 221 0 5 
To Bailast Burning ... Ut кез m 180 17 3 
To Water Service ... е ede "- 188 5 1 
To Motor Car s P es = 506 7 8 
To Sundry Plant _... T e iis 174 17 3 
To Brimsdown Dock Ju sus NE 1,494 12 5 
To Furniture ... 6 bus as "T 521 4 0 
` Total Expenditure on Works  ... ... £411,119 9 7 
To Cost of Special Acts and Orders... 20,225 4 10 
To Special Items S T i 2,478 411 
Total Expenditure .. £435,820 19 4 


Wireless Telegraphy and Telephony.—A Consular report from 
Christiania refers to a new system of wireless telephony invented 
by Professor Birkeland, of Christiania, but no technical details 
are given. It is stated that on one of the University buildings 
three masts were erected about six months ago, and the Pro- 
fessor has succeeded in carrying on conversations, with excel- 
lent results, with another station at Frogua, about two kiloms. 
distant. 

The following report on the wireless telegraphy service be- 
tween Trinidad and Tobago, which has now been in operation 
for 25 years, appears in the Colonial Officers’ Journal for April. 
The power now used is so small that there is little danger of 
breakdown, and the plant is in duplicate. The more powerful 
but less economical set is run about once a month to keep it in 
order. The temporary posts erected in the first instance have 
started to rot, and hard wood butts will have to be fixed soon if 
the present stations are to be permanent. Experiments were made 
with the Lodge-Muirhead most recent arrangement of raising 
the lower aerial capacity from the ground. It was evident that 
this is an improvement leading to less power being required, 
and greater freedom of interference from both atmospheric dis- 
turbances and signals from other stations. Instructions have 
been given to the chief wireless operator to carry this improve- 
ment out at a cost not exceeding £20, from the working estimate 
of this financial year. The operators have made several experi- 
mental receiving transformers, and they are now able to ex- 
change satisfactory signals under most conditions. 
made whilst two or more American battleships were signalling 
at the same time, it was evident that under ordinary conditions 
the station at North Post could be arranged to receive by sound 
two sets of signals at the same time, with wave-lengths differing 
10 per cent. or even less. The sound detectors recently installed 
work satisfactorily. It was only after receiving with these that 
the writer of the report could advocate the use of wireless 
stations in preference to the telephone for outlying districts. 


From trials 


Private Telephone Lines.—The hearing was resumed on Tues- 
day, April 7th, of the appeal of the National Telephone Co. 
against the decision of Mr. Justice Swinfen Eady, with regard to 
the опора of the Postmaster-General concerning private lines. 
We reported the previous hearing in our issue for March 19th, 
p. 432. The appeal was о on the lith ult., and it stood 
over for the purpose of enabling the defendants to consider what 
their position would be if the Court held that upon the true 
construction of the licence the royalties in dispute were pay- 
able. Sir Robert Finlay, K.C., on behalf of the appellant com- 
pany, now contended that though the terms of the licence were 
absolutely general and so wide as to include what the Attorney- 
General admitted to be private telegrams not requiring a licence, 
the Act made it abundantly clear that the licence was onlv taken 
out for those things for which a licence was required, and of 
which the Postmaster-General had a monopoly. Ніз learned 
friends could not successfully contend that those general terms 
amounted to any estoppal at all. The Attorney-General, on be- 
half of the Postmaster-General, said the parties had always 
treated an “ A to B" line as within the licence. If the licence 
were treated as the company suggested, the bargain would be 
one which neither of the parties intended when it was made, and 
there was, therefore, a strong case of estoppal. Sir R. Finlay 
said the company had paid royalties on А to B lines up to March. 
'97. but since then they had refused to pay, and that had led 
to litigation. If the Postinaster-General’s contention with regard 
to fire alarms was right, every electric door bell would be an 
шеш of his monopoly. Their lordships reserved judg- 
ment. 
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THE MOTOR HIRE DEPARTMENT OF THE BIRMINGHAM 
CORPORATION 


T has always been a trouble to the central station 

engineer that such large proportions of his plant 
should have to stand idle for so many hours out of the 
twenty-four, and although the need of a load during 
daylight hours has been obvious ever since the com- 
mencement of public supply stations, yet it is only 
within the last five years that any great improvement 
has appeared in the load factor of lighting stations, due 
to the sale of current for power purposes. The most 
pronusing class from which to expect a demand for 


electric power are the proprietors of small works and — 


factories, as the larger concerns generally have their 
own electrical generating plant, but the smaller pro- 
prietors are usually unable or unwilling, until con- 
vinced of its advantages by trial, to afford the initial 
expense of installing electric motors. 

To meet this difficulty a Motor Hire Department has 
been started by many of the supply authorities, and we 
are enabled, through the courtesy of Mr. Chattock, the 
City Electrical Engineer, to give some particulars of 
the Motor Hiring Department of the Birmingham Cor- 
poration. It was decided some eighteen mouths ago to 
forin such a department, and although it is too early 
yet to give reliable figures as to the financial results, 
still, there is no doubt as to the department proving a 
success. Whereas in the autumn of 1906 there were 
no motors out on hire, there are at the present time a 
total of 280 motors, aggregating 1,800 h.p., and these 
figures are steadily increasing. 

The department is divided into two branches, which 
deal with: (1) Testing; (2) installation and inspection. 
The former is responsible for the testing and repair of 
all motors and their switchgear. Every motor is thor- 
oughly tested on its arrival from the makers before 
being put into stock. The tests comprise a full load 
run for six hours, at the end of which time tempera- 
tures are taken, and if the temperature rise exceeds 
85° F., the motor is rejected. There is also a limit 
to the rise in speed, which must not exceed 5 per cent. 
at the end of the above run. The motor is further 
tested at 25 per cent. overload for one hour. ‘The 
insulation resistance is then taken with a 500-volt 
megger, but the motors are not subjected to any high- 
voltage test. It is almost always found possible to test 
motors in pairs by the Hopkinson method. The pulley 
on the generator isa little smaller than that used on the 
motor, the motor is run at its normal speed, and the 
generator slightly above speed, the ‘generator field 
being separately excited and a rheostat placed in 
circuit. The machine which is motoring thus approxi- 
mates to normal working conditions. In the event of a 
Hopkinson test not being possible, an artificial water 
load is employed. If a motor has been in stock for 
more than a week or two, the practice is to run it on 
full load for a short period, and take the insulation 
resistance. 

A moderate stock is kept of all sizes of motors from 
4 to 50 h.p., and the stock list is sent at regular in- 
tervals to the makers of the motors for their guidance 
in keeping up their own stock, as they are required by 
their contract to deliver additional batches of motors 
within two days of receipt of a requisition for same. 
In this way the likelihood of a motor not being forth- 
coming on receipt of an urgent demand from the in- 
stallation branch, is extremely remote. 

Motors are purchased in the following way :—Ten- 
ders are asked for to a specification drawn up by the 
department, and advertised in the electrical papers, 
and tests are carried out on those motors which are in 
accordance with the specification and seem generally 


satisfactory. The Electric Supply Committee then 
decide upon the placing of a contract for each size of 
motor required in accordance with results of such tests. 
The original contract, which was divided between two 
or three firms, was made for two years, in order that 
continuity of the make of the motors may be obtained 
far as long a period as possible. 

The installation branch is responsible for the erec- 
tion and connecting up of the motors and starters on 
foundations which the customer is required to provide. 
The Corporation does not undertake the wiring work 
in connection with motors, as this is left to contractors, 
but it furnishes expert advice to the customer as to 
the size of motor required and best method of drive. 
All motors are regularly inspected at least once a 
month, but in certain cases, where conditions of drive 
are bad, or for other special reasons, a much more 
frequent inspection is: made. 

The system of supply in Birmingham is three-wire 
D.C., with a pressure of 410 volts between the outers. 
But in outlying districts three-phase current at 5,000 
volts, and a periodicity of 25 complete cycles per second 
is supplied. At present the Hire Department deals 
only with D.C. motors. All the motors used are of 
the shunt-wound, semi-enclosed type. Up to 3 h.p. 
the motors are wound for 220 volts, but above this size 
the winding is for 440 volts. Each size of motor runs 
at а standard speed, and is provided with a standard 
pulley: although there are a few direct-coupled and 
geared motors running, yet it is desired, as far as pos- 
sible, to keep to belt drives in order to simplify in- 
stallation and repairs. A word should be said with 
regard to the switchgear employed. The practice is to 
terminate service mains in а combined D.P. switch 
and fuse in iron case, the fuses being of the cartridge 
type. From this point the customer is responsible for 
the wiring up to the motor control gear, which is sup- 
plied with the motor, and which consists of a combined 
D.P. switch and fuse in iron case, and a motor starter 
fitted with the usual no-volts and overload release, also 
in iron case. 

Birmingham containg an unusual number of small 
shops and factories of all sorts, and the purposes for 
which motors are required are very varied. It will be 
of interest to mention a few examples which have come 
under our notice. At а certain tube works a 50-h.p. 
motor drives eight tube draw-benches, each capable of 
drawing 2in. copper tubes, and also drives a few small 
lathes.. This motor would be too small for the work 
were it not fitted with a flywheel to cope with large 
instantaneous demands for power. A motor of 30 h.p. 
drives a large circular saw, a band saw, and a small 
planing machine. In the jewellery trade a considerable 
number of motors are used, the operation requiring 
most power being that of polishing, which is carried 
out by wheels locally termed ‘‘ grease mops.” А 
10-h.p. motor is emploved for the driving of nine such 
double-ended wheels, although the demand from one 
wheel may at times amount to 4h.p. Several bakeries 
are electrically driven, the usual size of motor installed 
for dough mixers being 3 h.p. 

Butchers are finding the convenience of electric driv- 
ing for their meat-chepping and sausage-making 
machines: 5 h.p. usually suffices for this purpose. A 
small laundry takes 3 h.p. to drive a washing and dry- 
ing machine, and one of larger size demands 10 h.p. 
for two washing and drving machines and three ironing 
machines. The majority of the motors on hire are used 
to drive lathes, and similar machines in small fitting 
and brass finishing shops, of which there are a great 


nuinber in Birnningnam, group driving being the usual 
Inethod udopted. 

Few serious dithculties have so far been encountered. 
Perhaps the chief cause of all the troubles that have 
occurred has been the tact that motor hirers will not 
treat the motors as they would if they were their own 
property; thus seized bearings have been found due to 
the oil well being quite dry, and this, in spite of the 
fuct that printed instructions on such points as oiling 
and cleanliness are sent out with every motor. It is 
also occasionally found that the consumer in filling up 
the oil wells has flooded these, and oil has got into 
the interior of the motor. In order to prevent this 
happening, and also to do away with the inconvenience 
to the consumer, who has to purchase oil from the Cor- 
poration, and who is responsible for keeping the bear- 
ings properly oiled, it is proposed to adopt ball bearings 
on motors in future. These can be periodically filled 
with grease by the department’s inspectors, and will 
be very much more cleanly and suitable for the pur- 
pose, besides giving slightly better efticiency. 

A pamphlet is issued by the Corporation Electric Sup- 
ply Department, which gives conditions as to the hire 
oi motors, together with the scale of charges and par- 
ticulars of motors supplied on hire. The pamphlet also 
gives directions to be observed to ensure the safe and 
satisfactory working of electric motors; the advantage 
gained by the use of motors, and the advantage of 
tuking motors on hire terms. А draft of agreement for 
hire of motors is given at the end of the pamphlet. 
The chief provisions contained in this agreement are 
that :—(1) The specified rent of the motor and starting 
gear shal] be payable quarterly in advance; (2) the 
hirer shall keep the motor and gear in good and clean 
Order, save reasonable wear and tear, and shall care- 
fully attend to the working instructions issued by the 
Corporation; and, further, shall not do or suffer any- 
thing to be done whereby the motor may be distrained ; 
(3) the hirer shall make good апу damage incurred 
through improper use, fire, accident, stress of weather, 
or any other unusual cause; (4) the Corporation be 
allowed access to the motor at all reasonable times for 
inspection or repair; (5) if the hirer fails to keep the 
conditions of the agreement the Corporation may re- 
move the motor; (6) the hire may be determined at 
апу time by either party giving one quarter's notice. 

‘he annual rental charged for the various sizes of 
motors varies from £2 10s. for 4 h.p.-motor, up to £26 
for one of 50 h.p. This rent includes the use of the 
motor, starting switch, main D.P. switch, and cut- 
outs. "There is а separate schedule of charges for con- 
veying and fixing motors, ranging from "в. 6d. up to 
£1 10s. for motors of from 4 h.p. up to 50 h.p. The Cor- 
poration stipulate that oil and carbon brushes must be 
purchased from them at specified prices; the hirer is, 
however, not allowed to fit new brushes himself, but 
this is done by the Corporation. 

The cost of electrical energy for hire purposes is on 
a sliding scale. For the first 300 units per quarter the 
charge is 2d. per unit; for any further quantity used 
in the same quarter up to 3,000 units, the charge is 
lid. The charge decreases with the increase in con- 
sumption until consumers of 180,000 to 250,000 units 
per quarter obtain their energy at 1:074. рег. 

Considering its brief existence, the Motor Hire De- 
partment of the Birmingham Corporation may be said 
to have done very creditably, and when we remember 
Mr. Chatteck’s past record at Bradford, where, if we 
are not mistaken, he had motors on hire aggregating 
over 5.000 h.p., so far back as 1902, we have no hesita- 
tion whatever in prophesving a very successful future 
for this department. 


Aron Meter. The Board of Trade has approved 


the Aron 
alternating-current prepayment motor meter. ` 
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MANUFACTURE OF METALLIC FILAMENTS 


The new “Z” Lamp 


R. CLAYTON H. SHARP gave an address recently 

before the American Electrochemical Society, ш 
which he dealt with the various methods of manufac- 
ture which are employed for tungsten and similar fila- 
ments. The following abstract trom the Llectrical 
World gives a résumé of the principal methods, includ- 
ing that employed in the new ** Z” lamp. 

There are certain main difficulties in producing а fila- 
ment from a material like tungsten due to the fact that 
the tungsten is not ductile and unites readily with 
oxygen or carbon. Hence it is the practice to produce 
filaments from tungsten in the form of a very fine 
powder, which is held together by some sort of binder 
which can be removed after the filament has been 
squirted; this removal must leave the filament free frou 
oxygen and carbon. A number of prccesses have been 
described. The first to appear was that of Kuzel, in 
which a collodial solution of tungsten is formea by 
making an arc between tungsten terminals under water. 
This solution when of the proper consistency is squirted 
into filaments which consist entirely of pure tungsten 
and water. When the water has been driven out, the 
tungsten particles can be sintered together by heating 
the filament by means of the electric current in an 
atmosphere containing no oxygen. In Welsbach's pro- 
cess, an organie binder is used to make а paste which 
can be squirted through a die. The binder is removed 
by heating in an atmosphere which will oxidise the 
carbon and which contains .at the same time sufficient 
hydrogen to reduce any tungsten which may have been 
oxydised. For the Just-Hanaman process, a very fine 
filament of carbon is heated in an atmosphere of 
chloride of tungsten and hydrogen. This results in a 
deposit of tungsten upon the filament or a substitution 
of tungsten for carbon. The carbon must afterward be 
removed by some such process as indicated above. In 
the “Z” process, a binder of collodion is used which 
can be made to burn itself out entirely. It has been 
found possible also to use binders of рагаћпе, which 
materjal can be removed simply by heat; or a slow 
melting metallic alloy may be used as a binder, the 
foreign metals being driven off by heat. An account 
was given of the results of a manufacturer’s test on 
15 series tungsten lamps, in which the average candle- 
power did not change during 2,135 hours of burning. 
Of these lamps, five survived at the end of the test. 
and only three had actually burned out. 


Institution of Electrical Engineers.—The following is the result 
of the ballot for new members at the Institution on Thurs- 
day :—Associate Members: J. Н. Bolam, G. W. Cole, A. W. 
Mandling, H. E.. Morrow, G. D. Nelson, J. R. Norris, Lieut. 
A. Rice, R.N., S. Richards, C. C. Skeates. Students: G. J. 
Duckett, A. N. Haworth, V. M. Levy, C. A. Martin, T. Y. 
Porter, P. B. Smith. 


Large Curtis Exhaust Steam Turbine-—We are informed that 
the British Thomson- Houston Co. have received an order from 
the Tyneside Electrical Development Co. for an exhaust steam 
turbo-generator having an output of 1,500 K.V. A. at 2.875 volts 
40 cvcles, when running at a speed of 2.400 r.p.m. The turbine 
will be of the standard Curtis two-stage tvpe, and will be 
direct-coupled to a three-phase 40 cycle alternator. 'The steam 
for this turbine will be supplied from the works of the Tees- 
bridge Iron Co., at atmospheric pressure, and will be condensed 
bv surface condensing plant supplied by the Mirrlees Watson 
Co. The condensed steam will be returned to the Teesbridve 
Co. Provision has been made so that should the turbine not be 
running at апу time it can be isolated from the condensing 
plant, and the condensed steam still utilised for the boiler fee 
of the Teesbridge Iron Co. "The turbine and the generator will 
be capable of an overload of 1.800 K.V.A. The plant had been 
so arranged that the necessity for the usual foundations are 
avoided, the condenser being on the same floor level as the 
turbine itself. The air and circulating pumps will be driven by 
three-phase 440-volt 40-cycle B.T.H. motors. The sluice valve 
between condensing plant and turbine will also be motor- 
operated. 
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T THE SILVERTOWN ELECTRIC CAR 


N view of the popularity of the quiet and smooth 
running electric car for town work, and other pur- 
poses where a limited radius of action is of no conse- 
quence and great speed is not required, it is not sur- 
prising that a firm with the wide electrical experience of 
the India Rubber, Gutta Percha, and Telegraph Works 


Fic. 1.—SILVERTOWN ELECTRIC Car. 


Co. should have turned their attention to this class of 
work. The company have been experimenting both in 
the laboratory and on the road for some time, and one 
form of ‘* Silvertown ” electric carriage was seen in the 
Olympia Exhibition of 1905. The result of this work 
has been the production of the perfected car illustrated 


of the weight of the vehicle for adhesion by dividing the 
tractive force, thus also diminishing the liability to 
skidding as compared with back-wheel ar front-wheel 
drive alone. А general view of a complete Silvertown 
car, With a specially designed limousine body, is given 
in Fig. 1, and Fig. 2 is an elevation showing the arrange- 
ment of the chassis. 

The frame is of pressed steel of ample depth and 
thickness, inswept at the front to allow of a good steer- 
ing lock, and specially stiffened at the back cross- 
member tc support the transverse spring without twist- 
ing. Each front dumb iron forms one piece with the 
side of the frame to which it is electrically welded. 
The springs are long, although fairly stiff, in order to 
give as much comfort as possible in travelling over 
rough roads, and have large eyes in which are fitted 
renewable grease-retaining bushes. 

The two motors are mounted one on each axle casing, 
thus giving the four-wheel drive. They are of the four- 
pole type without interpoles, and are totally enclosed so 
as to be perfectly dust- and damp-proof, but are fitted 
with quickly removable covers over the commutators, 
rendering the inspection and adjustment of the brushes 
an easy matter. The totally enclosed motors, when 
tested in the shop with 80 volts, 25 amperes at 1,060 
revolutions per minute. gave a temperature rise of 70° 
К. at the end of one hour’s run. On 30- to 40-mile 
test runs on the road, with average alteration in speeds, 
the rise does not, of course, amount to as much, owing 
to the much better cooling conditions prevailing. The 
motors are capable of working at 50 per cent. overload 
for a considerable time, and for a short time at double 
their ordinary load without any injury, and are so 
arranged that should either motor get damaged, the 
carriage can be run on the other alone. Details of the 
design of the motors are shown in Fig. 3. The arma- 


Fic. 2.—ErEvATION or CHASSIS COMPLETE. 


in this article, which has been brought out as a standard 
type of vehicle suitable for town work. 

The principal points of interest in the design are 
the fact that both the front and rear wheels are driven 
and the design of the controller. The advantages of 
four-wheel drive are the diminution of liability to side- 
slip to an appreciable extent, and the better utilisation 


tures are mounted on ball bearings, and can be easily 
removed. The drive is transmitted from the armature 
by means of spur gearing, and both the pinion and 
gear-wheel are case-hardened. The latter is mounted 
on the outside of the differential gear-box, which also 
runs on ball bearings. The driving shafts are of nickel 
steel, turned all over, and transmit the drive to the 
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hubs of the road-wheels through sliding clutches. Each 
road-wheel is fitted with a compound ball-bearing, 
containing two journal bearings and one double-thrust 
bearing. The whole of the running gear is completely 
enclosed by the axle casings. 

The arrangement of the motor and gear on the front 
axle is similar to that cf the back axle, except that a 
special form of universal joint is provided at each end 
of the driving shaft at the same centre as the steering 
pivot, thus allowing free steering whilst at the same 
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to the notch required. It is thus impossible to restart 
the car inadvertently by releasing the brake pedal. 

The safety plug, which the driver should always take 
with him if he gets off the car, as its removal pre- 
vents anyone tampering with the ear, eannot be placed 
in position or removed unless the switch is open. The 
same plug has to be used, in another position, if the 
battery is being charged whilst cn the ear. The wiring 
is so arranged that the controller circuit is entirely cut 
out, so that any accidental moving of the controller 
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Fic. 3.—ELEVATION AND SECTION oF MOTOR. 


time transmitting the drive. This universal joint is 
carefully protected by dust- and wet-prcof casings. 
The controller is contained in a casing at the base of 
the dashboard, and is operated by a lever on the steer- 
ing column. Details of its construction are given in 
Fig. 4. It will be seen that the main drum is entirely 
without wood, and is built up of special shaped seg- 
ments. These are made from phosphor-bronze castings, 
and are mounted on an ebonite-covered steel spindle ; 
the contact brushes, which are made of wrought copper, 


E 


handle when the charging is in progress, does not do 
any damage. 

The controller has as many as thirteen positions in 
all, giving six forward speeds, four reverse speeds, and 
three braking positions. In the first three forward 
speeds or starting positions the motors are in series 
with varying amounts of resistance in circuit, while the 
resistance is cut out in the fourth or series running 
position. In the next position the moter armatures 


are placed in parallel, but the fields remain in series, 


Fic. 4.—ELevarion, SECTION, AND PLAN OF CONTROLLER. 


are carefully fitted to the drum of the controller to 
ensure a good bearing surface. Each brush сап be 
quickly removed fer inspection. The current is not 
broken on the drum, but automatically by a quick-break 
switch with carbon contact, thus preventing burning of 
the segments. This switch is also independently 
operated by the brake pedal before any braking can take 
place, and is held open by a cam when the brake pedal 
is released until the controller handle is brought back 
to the neutral position. The cam is then released ind 
the switch made again as the controller handle is moved 


and the highest speed is obtained with the motors in 
full parallel. The four reverse positions are similar to 
the series forward steps, except that the armature con- 
nections are reversed. In the first braking position the 
motors are in series with the armatures reversed, the 
battery circuit cut out, and the whole of the resist- 
ance in closed circuit, while the two more powerful 
braking positions are obtained by cutting out parts 
of the resistance. It will thus be seen that there are. 
in effect, three forward running steps and one reverse, 
as the resistance steps are only provided to produce a 
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graduated start, and are not intended for running on. 
The resistance has, however, been so designed that the 
first three positions can safely be used as running posi- 
tions when absolutely necessary in following traffic, 
although this should, of course, be avoided from reasons 
of economy. The resistance is of the grid type, as 
shown in Fig. 4, in the same case as the controller. 
This ease is easily removable from the car if. required, 
and has mounted. on the top of it a combined ammeter 
and voltmeter. 

The only mechanical brakes are those on the rear 
wheels. These are of the internal expanding metal 
tvpe, and are double-acting. The phosphor-bronze 
brake-shoes work on the inside of a steel drum, which 
is rigidly fixed to the hub of each rear wheel, and are 
well proteeted by an aluminium cover from all wet and 
dirt. The brake will hold the carriage equally well 
from running backward or forward. All parts of the 
brake gear are made adjustable, and a notched lever is 
fitted to hold the brake pedal in any desired position. 
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The steering gear, combined with the bevel wheels for 
actuating the controller drum, is contained in a steel 
case which is made dirt-proof, and is securely fixed to 
the frame of the car. The stee ring is of the irreversible 
type, and the connecting rod is provided with cushion 
springs and adjustable ball- -joints to take up any shock 
from the road. All AFS are made adjustable, the 
worm segment being held in eccentric bearings. The 
radius rods are made out of solid forgings, and are 
securely fixed to the pivot axles. 

The battery is contained in one crate slung under- 
neath the frame, and can be easily detached and re- 
placed by a freshly-charged one. The battery on the 
partic ‘ular ear illustrated is composed of 44 E. P.S. cells 
of a capacity of about 130 ampere hours, апа weighs, 
including crate, 14 ewt. On good roads a single charge 
will propel the vehicle about 40 miles without unduly 
discharging the battery. The total weight of the car 


A NEW ARC LAMP COUPLING 


N the ordinary types of are lamp couplings fitted with strain 
К, it is essential that the user should hoist the lamp as 
far as possible, and then lower back slightly on the winch, thus 
bringing a locking gear into action, and releasing the strain 
from the suspension rcpe. To subsequently lower the lamp it 
must again be hoisted higher than when originally lecking same 
in order to release the locking catches, and it can then be 
lowered down. To ensure safety and ease in working it is 
essential that these upward and downward movements of the 
lamp should be definitely limited by stops in the coupling, so 
that the locking and release of the lamp does not depend on 
the skill or trustworthiness of the trimmer. 

In the case of counlines which do not comply with there re- 
quirements, and in which the definite stop for the locking posi- 
tion is wanting, the trimmer hoists the lamp to as far as he 
thinks necessary, and then lowers slightly to test whether the 
lamp is locked, and the strain therefore on the hoisting rope 
released. Several attempts may be necersary before he is able 
to lock the lamp securely, and thus there is a great loss of time 
and some risk that in hoisting the lamp too ‘high the locking 
device has been set to the unlocking position, and therefore the 


Closed. Open. Closed. 


“үс, 2. — COMBINED COUPLING 
AND STRAIN RELEASE. 


Open. 
Fic. 1.—STRAIN “RELEASE. 


lamp is free to fall. The accompanying illustrations represent 
a new arc lamp coupling which the Union Electrice Co. have 
introduced to obviate these disadvantages. It is provided with 
a strain releasing device in which all thé movements requisite 
to lock or release the lamp are definitely limited by fixed stops. 
The lamp trimmer therefore hoists the jump until he feels that 
itis against a stop, then lowers it slightly, wheh the lamp 1s 
securely locked, and the strain on the suspension rope released. 
To lower the lamp, he again hoists until he feels the stop and 
then lowers. The locking action is controlled by an ingenious 
arrangement of metal balls used in sets of two, one forming the 
top, and the other the bottom stop. 

The mechanism can be supplied either simply as a strain 
release, as shown in Fig. 1, or as a combined arc lamp coupling 
with strain release, in which case the circuit contacts are made 
with massive pins, as shown in Fig 2. АП these illustrations 
are to the same scale, so that the difference in size of the two 


with the form of bedy illustrated is 37 ewt. complete 
with battery. 
arrangements 15 clearly visible. The sectional drawings in 


Fig. 3 show the action of the lecking arrangement. ‘The rope 
clamp supports a guide tube fitted with a projecting boss and a 
sleeve free to turn on the guide tube, and carries the two contact 
pins. On hoisting the lamp, the bors enters tube attached to the 
lamp bracket or other fixture. This tube is fitted with two 
longitudinal slots surrounded by a sleeve, free to move, and 
takes a bearing on a screw (not shown, which forms a stop). in 
this sleeve on each side аге two de; pressions, which allow entry 
of balls and from the longitudinal slots of tube. 

On hoisting up the lamp the boss enters the tube, and pushes the 


SS 


гъ 


ES, 
SNNNNSNNNNN 


SSSSSSST 


TT 


. А , 


| 
{ 


m 


[ 


— 
eS 


A 
7 
Ww 


Senn >>> 


SN 


ымыы anaa ANS 


NNNNNNNNNNNNNNNNNNA 


SNNNNNNNNNNNNN 


ў 
3 
^ 
S 
^ 
N 
$ 

s 

^ 

х 

^ 

s 
^ 
N 
^ 
5 


Fic. 3.— DETAIL or COUPLING SHOWING BALL-LOCKING CHEAR. 


lower set of balls into the depressions, thus pushing the upper 
set upwards, so that, having passed the lower set, it meets the 
upper set, which thus form a fixed stop, as shown in the left- 
hand portion of the diagram. If the winch is now turned back- 
wards, then the boss rests on the lower set of balls, and the 
hoisting rope is no longer under strain. ‘The upper set also fall 
back into the depressions. During these movements the contact 
pins for the circuit have entered the corresponding bushes; to 
ensure correct pelarity, the central tube is suitably pointed and 
slotted, and a guide pin on the lower sleeve engages therewith. 
To release the lamp, the winch is again wound upwards, thus 
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raising the boss and permitting the balls to drop into the position 
shown in the right-hand part of Fig. 3. In this position the 
sleeve is held by the friction of the circuit contacts, until on 
lowering by the winch the boss, passing the two balls, bears on 
the guide sleeve, thus bringing the weight of the lamp into 
action to withdraw the contact pins from the bushes, when the 
sleeve falls down to its original position. 

The strain release without arc lamp coupling is of practically 
the same construction as the above description, but the friction 
necessary to retain the ball sleeve in its top position is in this 
instance produced by two flat springs acting on the sleeve. | 

The main advantages of this new type of coupling and strain 


A NEW METALLIC 


NEW incandescent lamp will shortly be placed on the 
A market, by the Bryant Trading Syndicate, Ltd., of High- 
bury, which is not only cf British manufacture, but also of 
British invention. The filament is an alloy of tung:ten and some 
other metals, and burns at frcm 0:8 te 15 watts per candle, 
according to the life and candle-power of the lamp. Thus the 
115-volt 20-c.p. lamp runs at 0°9 watt per (Hefner) candle, and 


BiG. 1. Kc. Я FE i10. 


100 Ap 200-уогт *"MrrarriE " Lamps, sHOWING METHOD ОЕ 
SUPPORTING FILAMENTS. 


has a life of over a thousand hours. This same lamp, run on 
a 100-volt circuit, would, according to the pamphlet issued by 
the manufacturers, give 10 c.p. at an efficiency of 1°5 watts per 
candle. А 34-c.p. 200-volt lamp «an also be obtained. This 
lamp is illustrated in Fig. 3. Fig. 2 shows the 17-c.p. 100-volt 
lamp, and Fig. 1 shows an alternative shape of the bulb. It will 
be seen from Fig. 3 that the 200-volt 34-c.p. lamp consists of 
six filaments arranged in series. Ап alternative design for this 
lamp has nine filaments, the length of each doubled filament 
being 23 in. The 100-volt lamp has four or five filaments 
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Fic. 4.—PoraR CURVE or ‘‘ METALITE’’ Lamp. 


in series. The filaments are cemented to the supporting wires 
at the top, and are also supported at the bottom by means of a 
zigzag spring. Where these springs come in contact with the 
filaments they are coated with a substance which prevents them 
from sticking to the filaments. The filainent itself is particularly 
smooth, and has the appearance of a very fine steel wire. The 
finest filaments have a diameter of Q'0264 mm. It is claimed 


release are that all movements which are in any way controlled 
by the action of the winch are definitely limited by fixed stops, 
and also the use of locking balls whose movement is restricted to 
a definite path, but uncontrolled by any mechanical connections. 
The whole mechanism is without joints or pins, which might 
lead to stickiness and consequent failure. If at any time it 
is necessary to take it apart, only one screw has to be withdrawn 
to release every part of the mechanism. All parts carrying cur- 
rent are insulated throughout with mica and porcelain, and the 
whole coupling is enclosed in an enamelled sheet metal cover, 
rendering it perfectly rainproof, whilst the sleeve, fitting tight 
against the cover, prevents dust entering into the coupling. 


FILAMENT LAMP 


that the blackening of the globe is not so noticeable as with 
other lamps; and this, it is said, is due to the fact that no 
carbon-bearing paste is used in the process of making the fila- 
ments. . Serious blackening does not take place unless the lamps 
are run at an efficiency of 0'5 or less watts per candle, when 
the temperature is so high that the filament commences to vola- 
tilise and the metal condenses cn the surface of the glass. The 
lamps will burn at any angle, but it is not recommended to burn 
them otherwise than in a vertical hanging position. On account 
of the symmetrical arrangement of the filaments, the horizontal 
distribution of light is perfectly uniform. The distribution in à 
vertical plane is shown in Fig. 4, which is the pclar curve to: 
a lamp without any shade. With a suitable shade the illumina- 
tion in a downward direction can, of course, be considerably 
increased. Fig. 5 gives the results of tests on a 90-c.p. lamp 
(presumably 120 volt). It will be seen that the c.p. rises to 95 
and then falls to 90 again after a life of 1,000 hours. The cur- 
rent taken by the lamp falls steadily from 0'9 to 0'85 ampere, and 
the watts per candle fall to about 0°8 after about 60 hours, and 
rise again to slightly over one watt per candle after a life of 
1,000 hours. Other tests have shown that the lamp will with- 
stand overrunning to a considerable degree, as the resistance 
increases rapidly with increasing temperature. It is stated that 
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Fig. 5.—Lire Test Curves or ‘‘METALITE’’ LAMP. 


the lamps actually run better with alternating current than on 
direct current, and better with high than with low frequency. 
The lamps will be obtainable for all voltages from 1°2 volt to 
250 volt, the lamps for 25U volt having candle-powers ranging 
from 42:5 to 188 c.p. The 10-c.p. lamp consumes 1°25 watts per 
candle, but the average consumption may be said to be one watt 
per candle. The process of manufacture is the invention of Mr. 
F. Harrison, who has also invented a wrapper for packing the 
lamps. This latter is simply a paper bag filled with wood-wool. 
but has proved itself so efficient that the manufacturers guaran- 
tee to replace any lamps whose filaments are broken in transit. 
so long as the broken lamps are returned within three days. The 
lamp has been named the “ British Metalite. `` 


Denmark Telegraph and Telephone Service.- Reporting проп 
the finances of Denmark for the year 1906-07, Mr. J. С. T. 
Vaughan, Secretary to His Majesty's Legation at Copenhagen. 
states that the telegraph service shows a slight increase over 
the previous years, and would not call for notice were it not 
that the State telephone service is included under this head. 
The revenue from the telegraphs was £79,575, from the telephone 
service £30,689, and from other sources £5,997. The total 
revenue was thus £116,061, and after deducting expenditure 
there was a surplus of £11,018, compared with £10,879 in the 
previous year. The individual figures for the year 1905-06 
were: telegraphs, £76,963; telephone, £26,949; other revenue. 
£4,965. From the above it will be seen that the revenue from 
telephones is increasing rapidly. In Denmark, only the inter- 
provincial, the inter-communal, and the international telephones 
are worked by the State, whilst the locali telephones are worked 
by private limited companies, to which the State has granted 
concessions, 
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HEATING OF VENTILATED AND ENCLOSED MOTORS 


! R. WILSON HARTNELL read a Paper on the above 
М subject last Thursday before the Leeds Local Section 
of the Institution of Electrical Engineers. He remarked that 
the evolution of the continuous-current electric motor during 
the last fifteen years had resulted in a gradual decrease in 
size for any given output, but that the heat produced in the 
armature and shunt winding was no greater than of old. In 
modern machines, the heat produced by losses in the teeth and 
armature discs is serious, with a dense magnetic flux in the 
air-gap; and can only be kept within reasonable bounds by а 
moderate surface speed of armature, and the heat due to the 
carbon brushes is consilerable with low voltages. With a 
surface speed of 1,500 ft. per minute the loss due to friction, 
and the drop in volts between the carbon and copper, may easily 
be equal to from 1j to 1j watts per ampere per brush. 

The heat thus produced can only be dissipated by heating the 
motor itself, by radiation, or by conduction to а flow of cool air, 
that is by ventilation. 

The relative change of the value of these effects, for a series 
of motors an assumed average weight, cooling suríace and loss of 
watts, as the size of the motor increases, may be seen from 
Fig. 1. 

Radiation.—It will be seen that the cooling surface per watt 
of motor under 5 h.p. is nearly double that of motors over 
50 h.p. The difference in the effectiveness of the cooling surface 
is far greater. For the hotter air inside the larger enclosed 
motor is near the top, the bottom of the motor remaining 
markedly cooler, and therefore the radiating surface less active. 
Also the magnet case may be three or four times as thick in 
the larger motor, rendering the escape of heat of the metal 
prerortionately less. 

When an enclosed motor is required of more than, say, 5 h.p., 
the usual means of obtaining the requisite cooling surface is to 
take a motor of larger size and reduce the output, the armature 
сиггей% being reduced—-and therefore the armature reaction— 
and also the flux density in the air space and ampere turns in 
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Fic. l.—AvERAGED PARTICULARS OF A SET ОЕ Morons. 


the poles. This reduces the heat due to losses in the copper, 
and still more the heat due to core losses. This, however, 
makes a costly motor for continuous working, even for moderate 
powers. A more economical arrangement for an enclosed motor 
is to place an open motor that may be fully loaded under a 
thin sheet-iron cover with ample inspection doors. 
Ventilation.—The cubic feet of air required to keep the tem- 
perature rise below 72° is probably not less than the quantity 
tabulated, viz., about 9 cub. ft. per horse-power per minute for 
the smaller motors under 10 h.p., and about 5 cub. ft. per horse- 
power per minute for motors over 50 h.p. Experience shows 
that large open motors working to their full load can, by the 
aid of ventilation and radiation, be kept within the limits of 
72°. But when wholly enclosed they can only be kept cool by 
forced draught. From rough estimation it seems that at least 
double the quantity of air per minute is then required. 
Electric motors, viewed in regard to their means of cooling, 


may be divided into eight classes. (1) Entirely open, having 
their bearings usually on a bed plate which carries the magnets. 
Suitable for large motors, say, over 100 h.p. (2) Protected 
open, the bearings carried by open covers at each end of the 
magnet case. This is the ordinary modern motor, say, from 
100 h.p. to 2 h.p. (3) Enclosed ventilated. The same as No. 2, 
but with the openings covered by wire net or perforated metal. 
These are used in factories where the open motor is assumed 
to be less safe. If the meth be not less than 4 per inch the 
ventilation is not much interfered with, but if the mesh be 
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much less not only is the ventilation much impeded, but the 
wire-work is apt to become choked with dust and fluff, and the 
safety of the motor endangered. (4) Same as No. 2 or No. 3, 
but with a forced ventilation by means of a fan on the armature 
and a diaphragm or its equivalent to divide the fan suction 
from the delivery. This is necessary in an exceptionally warm 
place. (5) Totally enclosed. These are required for special 
purposes, and usually necessitate a considerable reduction in the 
output. (6) Covered motors. The same as No. 2 fully loaded, 
but covered by a roomy thin sheet-iron case, practically dust- 
proof, with openings for oiling and inspecting the brushes, the 
pulley standing outside the case. (7) Open covered motors. 
The same as No. 6, but with a smaller cover made wholly or 
in parts of fine wire netting. 'Тһе large area of wire-work 
prevents the tendency of any draught to cause the fine mesh 
t» get clogged, and the motor fully loaded would be as cool 
as if unenclosed. This is specially adapted to textile mills 
where floating. fluff is found. (8) Totally enclosed, but with 
forced ventilation like No. 4. This is necessary (a) when the 
motor is working in fumes very injurious to the motor, fresh 
air being sucked into the motor from a pure source through a 
pipe and discharged near the motor; (b) when the motor may 
be surrounded by intlammable gases, as sometimes in mines, 
the same air being circulated again and again through the 
motor and a cooling arrangement. "Total enclosure with forced 
ventilation has been used to cool very large dynamos, cool air 
being drawn from outside the dynamo house and hot air 
discharged also outside. 

From tests made to show the reduced power permissible, if a 
mctor be totally enclosed and continuously loaded, it may be 
said that below 3 h.p. the loss of power may be inconsiderable ; 
but a 20-h.p. open motor, when totally enclosed, is but little 
more than equal in power to a 10-h.p. open motor. А 50-h.p. 
open motor could only give 21 h.p. with a permissible tempera- 
ture of commutator. To obtain the minimum temperature with 
the reduced output the winding had been specially arranged. 
In-short, whilst the power of a modern open motor is chiefly a 
function of its magnetic flux, when totally enclosed the power 
becomes a function of the area of its casing, considerably 
influenced, however, by its environment, that is, by the 
exchange of radiated heat with its surroundings, or the motion 
of the surrounding air. | 

The author then proceeds to describe some experiments with 
a 60-h.p. motor running at 1,000 revs. The iron losses were 
measured by driving the armature by another motor, and noting 
the increase of power taken when the fields were excited. The 
tests were repeated with an unwound armature with similar 
results. The armature discs were then removed, bored, and 
fixed on a gun-metal bush—the end plates for supporting the 
end winding were turned thinner, and the cylindrical part for 
supporting ends of the windings were made shorter and 
thinner. The end plates were also separated from the stampings 
by paper discs. This made a slight improvement after two 
hours’ run with air at 60° F., the rise of temperature in the 
slots was 54 and in the centre of the core 66. Finaily the 
armature was rebuilt with Messrs. Sankey's Stalloy stampings 
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and tested unwound, but with the slots filled with wood and 
the magnets excited. The rise of temperature in two hours 
was 89 F. less than before, showing a slight advantage over 
ordinary stampings. The armature was wound and a fan fitted 
to the end of the armature to circulate the air inside. It was 
then tested as a totally enclosed motor, with a load of 58 h.p. 
for three hours, with the following results :—Rise of commu- 
tator, 111°; field coils, 88°. It was again tested totally enclosed 
for eight hours, but with a stop of eight to ten minutes every 
hour (after the first four hours) to take temperatures. Load, 
59 h.p. The final temperature rises were (air at 70° F.): 
commutator 170, arm»ture 149, field coils 125, air inside 105. 
There was not much increase of temperature after the first four 
hours, but the temperatures then were impracticable. The fan 
was then removed and the motor ran at 59 h.p. as an open 
motor for eight hours, with the ventilating slots on the periphery 
of the end covers also opened; the final temperature rise with 
the air at 62° to 69° was: commutator 58°, field coils, 48°, 
armature 68° F. 

A 50-h.p. motor totally enclosed at about 450 revs. per minute 
keeps reasonably cool with 20°5 h.p. This power probably 
would be the working limit at standard speed. The cooling 
surface of the totally enclosed motor per watt lost should be, 
apparently, not less than 34 to 4 sq. in.; but this depends on 
outside ventilation. On long tests the temperatures have often 
been known to go down after three or four hours, due apparently 
to draughts caused through opening doors. 

The convex curve (Fig. 2) shows the gradual rise to a 
maximum temperature of an overloaded field coil of a dynamo 
(without an armature) and the concave curve the shorter 
interval of time to reduce the higher temperature after the 
current is cut off. Thus in this curve, if any line {RCD be 
drawn, AB represents the time required to rise to a particular 
temperature BA (measured outside the coil) and CD the time 
to cool. For the higher temperature which illustrates practical 
work CD is small compared with AB. The dotted line shows 
the average internal temperature calculated from the reduced 
current as the temperature rose. The coil was fully exposed 
to the air, and it was noticed that the temperature between the 
coil and the magnet ring was the same as outside the magnet 
ring near the pole. In enclosed motors the outside of the case 
may at times be 20° F. cooler than the magnet coils inside. 
This advantageous cooling with intermittent loads can only be 
obtained when there is a considerable difference of temperature 
between that of the air and the highest permissible of the 
notor. If the air be very warm, so that this difference is com- 
paratively small, the motor gets hot in less time than it cools. 
It will be seen on Fig. 2 that ЄН is less than A7. 

It may be noticed that there is no such thing as a gas-tight 
motor, even if the shaft worked through a stutfling box. The 
expulsion of, say, 15 per cent. of the enclosed atmosphere when 
it was heated, and the entrv of the same amount of gaseous air 
from tbe outside on cooling, would cause the average condition 
of the atmosphere outside and inside soon to be similar. To 
enclose а motor tightly to keep out noxious gases is a delusion. 
In an explosive atmosphere they must be totally enclosed and 
strong enough to withstand an internal explosion. 

Experience with open mctors exposed to various noxious 
chemical fumes shows that although the motor's appearance may 
b» spoiled and soldered joints affected, yet the motors last so 
Icng that it is better to let them wear out and buy new ones 
rather than put up with the troubles from enclosing them. In 
th: author's opinion the reasons given for totally enclosing any 
but very small motors (Class 5) are usually mistakes. In the 
case of insurance risk they tend to defeat the object in view. 
In neagly every place where power is required for manufac- 
turing, open motors may he used and easily protected against 
the real or supposed dangers of its particular environment. 
Enclosed motors with a current of air forced through them 
either by means of a fan or chimney may he considered as open 
motors so far as heating is concerned. The conclusion is that 
tctally enclosed motors (Class 5) are under great disadvantages. 
and in general their use can be avoided. 


DISCUSSION. 


Mr. HanpiNG. CHurrox (Leeds), in opening the discussion, 
prefaced his remarks by saying he had not had ап opportunity 
of carefully considering the Paper, and then proceeded to read 
some elaborated notes on experiments made by himself on 
alternating-current motors, which he contrasted with the results 
obtained by Mr. Hartnell on direct-cnrrent motors. He failed 
to arrive at an agreement, and asked for further information 
respecting the tables given in the Paper. 

Mr. F. T. СЄнАРМАХ (Leeds), referring to the question of 
cooling totally enclosed motors in mines, said attempts had been 
made to get over the heating di:hcuity by enclosing the motor in 


a case of fine wire gauze on the principle of the Davy lamp. 
Experiments in the workshop have given satisfactory resulta. 

Mr. W. B. WoobHovsE rone Electric Power Co.) was 
of the opinion that the conclusions arrived at in the Paper could 
have been predicted, as they were the same as occur with a trans. 
former. ‘The effect of windage in reducing the temperature does 
not take place in an enclosed motor. Machines of the open ty 
which depend on natural ventilation of the armature ae 
correctly designed, but they would not be satisfactory as en- 
closed motors. Designs including a system of forced ventilation 
were the best for large enclosed machines. He referred to an 
installation in a spinning mill, where the motors were fixed over 
an air duct which was in direct communication with the outside. 
The air, after passing through the inotors, was discharged into 
the room. This plan gave satisfactory results. Mr. Hartnell's 
system of using large sheet-iron covers, with ample inspection 
doors, for open type motors he considered a good plan. Опе of 
the advantages of using alternating-current motors in factories 
was that fire insurance otlices only demanded a covering of vire 
netting, whereas direct-current machines had to be entirely 
enclosed. 

Prof. G. D. AsriNALL Parr (The University, Leeds) wished 
to know if the Stalloy stampings referred to were the same 
thickness as the stampings they replaced. He was under the 
impression that Stalloy was a great improvement on the ordinary 
metal used for armature discs, but the author's experiments did 
not appear to confirm this. 

Mr. A. J. Crtpcr (Shettield Corporation) considered the Paper 
an eminently practical one, and hoped it would be followed by 
another on the same lines, but dealing with alternating-current 
motors. Referring to protecting motors with a sheet-iron case, 
he said it was not applicable to alternating-current motors, 
owing to induction in the cover itself, which heated it up. 

Mr. W. Е. Myraw (Sheffield) agreed with the author that it 
was impossible to make gas-tight motors, and the proper course 
to adopt was to make them strong enough to withstand internal 
explosion. He also was of the opinion that as a general rule 
there was no necessity for totally enclosing motors, and that so 
far as insurance risks were concerned they defeated the object 
in view. A fruitful source of trouble was the lack ої proper 
attention resulting from being covered up. 

Mr. H. C. Jenkins (Sheffield), referring to the use of motors 
in mines, said the present tendency of users was to adopt open 
tvpe machines wherever possible, and in gassy mines electro- 
motors should not be used at all, the risks being too great. 

Mr. HARINELL, in a somewhat discursive reply, said the 
Stalloy stampings referred to were a little thinner than those 
they replaced. In his experience forced ventilation was the 
hest wav of ventilating a motor. 


Leeds Local Section of the Institution of Electrical Engineers.— 
At the general meeting last Thursday Mr. H. E. Yerburv was 
elected as chairman, in place of Prof. G. D. A. Parr, and Mr. 
Rogerson vice-chairman, in place of Mr. Yerbury. The follow- 
ing gentlemen were elected as members of the committee :— 
Messrs. W. Emmott, W. B. Woodhouse, J. W. Hame, and J. M. 
Smyth, in place of J. W. Beauchamp, W. Hartnell, S. D. Scho- 
field, and H. H. Wright. 


Summer Tour of the Students’ Section of the Institution of 
Electrical Engineers.—It has been proposed by the Students 
Committee that the annual visit this year be made to Newcastle- 
on-Tyne and district. The matter has been discussed, and some 
preliminary arrangements have been made. Permission is being 
asked to see the following works:--Messrs. Parsons & Со. 
Heaton; Messrs. Ármstrong, Whitworth & Co., Ltd., Elswick: 
Messrs. J. & H. Holmes; the Newcastle Power Co.'s power 
station and system; the Castner-Kellner Alkali Co.; the Сс зе 
Iron Works; Messrs. Swan, Hunter & Wigham, Richardson 
(shipyard); Messrs. Hood Haggies, Wire Rope Works, Gates- 
head; Messrs. Clark Chapman, Ltd., Gateshead; and an elec- 
trically-operated coal mine. The visit will take place from July 
6th to July 11th, and the party from London will travel by 
train on Monday, July 6th, breaking up on the following Satur- 
day. Further particulars may be obtained from Mr. W. В. 
Thompson, Students’ Hon. Secretary. 


Rent of a Cable.—In the Chancery Division of the High Court 
on Thursday Mr. Justice Warrington tried an action brought by 
the South Eastern Railway Co. and Managing Committee of the 
South Eastern and Chatham and Dover Railway against the 
National Telephone Co., claiming a declaration that defendants 
were not at libertv to construct, use, or maintain a cable upon a 
bridge at Tonbridge Station except upon payment of an annual 
rental of £30, and with the consent of plaintiffs. The question 
was whether or not defendants were bound by a contract they 
entered into, by which they obtained a licence from the South 
Eastern Railway to place a cable with the roadway of the road 
passing over the bridge vested in the South Eastern Railway. or 
whether еу were entitled to sav now that the South Fastern 
Railway had no power to grant а licence. His lordship held that 
defendants were not authorised to construct the cable without 
the consent of the railway company, and the plaintiffs were en- 
titled to a declaration, the defendants to pay the costs. 
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HIGH-SPEED ELECTRICAL MACHINERY 


Newcastle Discussion 


HE Paper by Mr. Gerald G. Stoney and Mr. 

A. H. Law, which was read on Thursday, April 
2nd, at the London meeting of the Institution of Elec- 
trical Engineers, was further discussed by the New- 
castle Local Section on April 6th. The Paper, which 
was given at considerable length in our last issue (page 
543), together with a report of the discussion in London, 
contained an account of the development and present 
state of the designs of high-speed generators manufac- 
tured by Messrs. C. A. Parsons & Co. Particulars and 
drawings of machines for both continuous and alter- 
nating currents were given, including designs of his- 
torical interest as well as those illustrating the firm's 
latest practice The most notable features of the con- 
tinuous-current machines are the retention of the bipolar 
form up to large sizes, the preference shown for smooth 
as against slotted cores, the avoidance of carbon brushes, 
and the employment of compensating windings without 
commutating poles. The alternators are more in ac- 
cordance with prevailing practice elsewhere. The rotors 
are of the salient pole type, and a curious method of 
enclosing the field windings is adopted. The Paper 
concluded with a description of an ingenious arrange- 
ment for giving a compounding effect to alternators. 


The Discussion was opened by Mr. J. Homes, who considered 
that in the description of Mr. Parsons’ 1884 patent hardly sufti- 
cient justice was done to that gentleman. There was really here 
the first indication of the barrel winding which in after years 
came into such prominent use. Referring to the 1885 experiment 
upon compensating winding, he would not altogether agree with 
the Paper's verdict that the fault was entirely due to insufticient 
ampere turns. He thought it might also be due to ineffective 
design for the purpose. In 1889 he was personally looking into 
this problem, and designed a form of compensating winding, 
which was applied to one of the machines sold by his firm, and 

ave реч satisfactory results. The arrangement is shown 
diapeamatically in the figure in which the directions of current 
in the armature under the field, and direction of rotation was 
shown by Dr. Thompson’s convention of ''points and crosses." 
In order to neutralise the cross-exciting tendency of the vertical 
band of armature conductors he got the idea of placing a slot 
in the pole faces and filling it with ampere turns, giving an 
equal and opposite cross-flux. Аз it was mechanically difficult to 
make a single coil of this winding vertically, he placed coils 
on the side of the limbs, as shown, and found he had not only 
got a neutralising effect of cross turns, but could so shift the 
flux of lines through each pole-face that it was automatically 


DIAGRAM ILLUSTRATING 
Mr. J. HorwEs REMARKS. 


strengthened and weakened under the leading and lagging pole- 
tip in the precise way that was necessary to gain good sparkless 
commutation. If some such principle could have been applied 
instead of the arrangement shown in Fig. 1, perhaps the result 
would have been better. The design of armature in 1889, in- 
volving insulated discs at the end of the armature, reminded 
him of the Edison ''Jumbo" dynamo, which had the same 
arrangement. The mention of the fact that in some of Messrs. 
Parsons' recent armatures of large size the conductors have 
been laid in slight grooves in the core reminded him that he 
himself had used a similar arrangement—having had, in fact, a 
patent for the same thing, which he had not upheld. The men- 


tion of brass-wire brushes was interesting, as lately carbon 
brushes, such as the Morganite brush, had been used, while the 
Westinghouse Co. had, he believed, in a recent machine used the 
radial surface of the commutator, placing the brushes sideways 
with the idea of avoiding jumping. The Morganite Co. had 
also introduced a special pneumatic-pressure brush-holder which, 
he had heard, was satisfactory on high speeds. The point men- 
tioned as to the necessity of fixing the end windings of high- 
speed machines as firmly as possible was one of great import- 
ance. Even on slow-speed machines he had seen cases of violent 
distortion owing to insutticient security at these parts. ‘Ihe 
Paper mentioned the static balancing of armatures on knife edges. 
At one works which he saw recently the knife edge was super- 
seded by a surface six inches wide, carefully planed up and 
kept level, the idea being that in a knife edge the surface of 
contact was so small tnat the weight of а heavy armature resting 
on it would cause the metal at that point to dent and sink in, 
prohibiting the armature from rolling well. 

Mr. TuRNBULL, as an old Parsons man, referred rather 
humorously to some of the early difficulties. With reference to 
the compounding device mentioned near the end of the Paper, 
he believed that Messrs. Hookham many years ago used similar 
compensation windings on continuous-current apparatus. He 
would like to know the effect on the commutation of the exciter 
of the alternating fluxes superimposed on its ordinary flux. 
With reference to Morganite brushes, he had had some rather 
unsatisfactory experiences with some of an early pattern, but he 
believed that the Morganite Co. had since that time very greatly 
improved their brushes. 

Mr. Davipson said that the compounding of the exciter men- 
tioned in the Paper had been applied to about seven machines 
by Messrs. Parsons, ranging from 200 kw. to 750 kw., and no 
trouble had been experienced with the commutation. 
point concerning the working of these leakage paths was that the 
iron of the magnet must be saturated, and also the air-gap of 
the exciter is abnormally large. In ordinary machines it would 
be about § in.; in this 16 was about 3 in. Although the current 
in one phase may at an instant tend to assist the flux of the 
magnets through the bridge piece, the sum result of the super- 
imposed alternating flux is to effect a gain of approximately 
half the leakage. In the first machine fitted this way the in- 
crease of exciter voltage when load came on the main machine 
was about 15 per cent. In a recent machine this rise could be 
brought up to 60 or 70 per cent. The practical effect 1з there- 
fore that an alternator may have a very bad drop which can be 
compensated by increasing exciter voltage. To show how per- 
fect the action was, one machine giving 500 kw. at 500 volts was 
connected up intermittently with a non-inductive resistance of 
full capacity, which was switched on and off. A glow lamp 
connected to the machine and placed in a dark room gave no 
perceptible flicker at these alterations of load. 

Mr. Loneman asked Mr. Stoney to give his impression of the 
performance of the Morganite brush with pneumatic brush gear, 
as the expense of heavy current brushes was heavy throughout 
a year. What result would the radial commutator have on life of 
brushes and commutator? Was there much sideplay in a turbine, 
and would this affect radial commutators at all? А displacement 
of 1/100 in. would effect sparking. With regard to the compensat- 
ing device, would the fact that there was leakage round the top 
side of the exciter poles and not round the bottom affect the 
commutation? He had noticed, in some high-speed machines, 
that one bearing was always insulated, this being at one end of 
the shaft. There were several volts across that bearing and 
earth of alternating voltage. Was it of the same frequency as 
that of the machines, and to what action was it due? 

Mr. R. Н. Влввосв wished to have one or two difficulties in 
the electrical and mechanical details of construction cleared up. 
He would like to know whether, for keeping the commutators 
quite true, the steel rings were found sufficient. In the use of 
carbon brushes the slightest irregularity—perhaps too small to be 
detected by a lead pencil—would set the brushes in disorder. 
It would ^ interesting to have details of the wear of brass 
brushes on copper commutators, as there might be some 
cutting. The Pape, in dealing with compensatıng windings, 
made no mention of placing separate poles between the ordinary 
poles and putting a winding on these. It mentions the method 
of varying effective resistance, but refers to the inductive effect 
on such an arrangement. It has, however, been found to answer 
properly if, instead of the usual non-inductive resistance being 
placed in shunt, the adjustment is made by means of a shunt 
having induction. He had noticed that the shaft shown in the 
latest machine illustrated was discontinuous. With the use of 
such shafts, was it not difficult to make the machine run true 
and balanced? The principle involved in the exciter, whose 
voltage is augmented ig a flux due to alternating currents, is 
somewhat similar to the self-exciting alternator, where three- 
phase currents pass through a two-part commutator and are 
transformed to unidirectional currents for the field. The opera- 
tion of this machine is satisfactory. 

Mr. Е. О. Hunt, in reference to the use of steel for binding 
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wire, asked if manganese steel had ever been tried. It had a 
negligible magnetic effect. Why should there be difficulty in 
running self-excited compensated dynamos in parailel’ Не was 
disappointed that the Paper had not dealt more tully with the 
question of flashing over. The question ot balanang was 
interesting. He believed that in some American shops the knite 
edge test was not solely relied on, but an actual running balance 
was experimentally found. 

Mr. Law, in reply, mentioned that in the early days of experi- 
mental compensation windings on the lines shown by Fig. 1, Mr. 
Parsons had tried the effect of using not one hole only, but 
three, through the poles, in which to place his windings, thus 
foreshadowing still more closely modern practice. The carbon 
brush question was not mentioned in the Paper, as they were 
quite certain that it would crop up in the discussion, and they 
wanted to reserve to themselves the last word on the subject. 
This was that dynamos running at high speeds had given good 
results with carbon brushes. fhe high surface speed on the 
commutator was likely to lead to undue heating of the com- 
mutator. As time went on the surface would get rough, but this 
could be cured by a little polishing occasionally. Messrs. Par- 
sons have now about halt-a-dozen dynamos under construction 
with carbon brushes. At the same time they were not at present 
making carbon brushes their standard design. They preferred 
io make the commutators, even when fitted with metal brushes, 
of ample size to receive carbon brushes should at any time 
sufficiently good designs of brush and brush-holder appear on 
the market to warrant the change. ‘Two of the oldest makers ot 
high-speed electrical plant, Messrs. Brown Boveri and Messrs. 
l'arsons, used metal brushes. Messrs. Brown Boveri have car- 
bon brushes in front of the metal ones in order, as they ex- 
pressly say, to lubricate the surface of the commutator. "They 
had had no experierce with the Westinghouse type of commu- 
tator. There would necessarily be a higher surface speed at 
the outside diameter. For a 300 to 500-kw. Parsons dynamo the 
surface speed of the commutator would be about 5,000 to 5.000 tt. 
per minute. With the Westinghouse type he imagined that the 
surface speed might go up to 11,000 ft. per minute, which would 
not be unsafe, but more ditticult to deal with. The end play 
might also be а ditlicult matter to negotiate, as a flexible coupling 
limits end play to about 1/16 in. either way. So far as his 
knowledge of Morganite brushes went, they were ingenious and 
gave good results, but he failed to see why springs could not be 
equally well used. Mr. Holmes had referred to the importance 
of end connections, even on slow-speed machines. Оп high-speed 
machines, where the number of poles were few, the span of the 
end connections was correspondingly wide and trouble was more 
likely to ensue. Тһе six-inch wide balancing surfaces had 
already been tried and found successful. "They should, however, 
be hinged so that they may give a fair bearing on the shaft even 
when slight deflection occurs along the length of the shaft due 
to the weight of the armature. Mr. Turnbull referred rather 
humorously to the bursting of commutators. So far as he (Mr. 
Low) remembered, only one commutator had burst in the last 
eight years. With reference to the leakage-path device, it was 
at first thought necessary to distribute the tlux equally at the 
top and bottum limbs, but a consideration of the old horse-shoe 
type of bipolar dynamo would show that distortion of the field 
in this way had very little effect on commutating properties. 
In answer to Mr. Chamen, he explained that a closed circuit. 
for the alternating-current flux was better than an open one, 
thouch the latter could be used if the pole-faces were laminated. 
As Mr. Davidson pointed out, bad drops could be corrected by 
this device, though this could not be pushed too far on account 
of the possibility of the machine encountering heavy inductive 
loads. The leakage-path device had three paths, one in each 
phase, but it was possible to secure results with one phase 
leakaze-path only, leaving the two other phases idle. Also it 
was possible to use a current transformer giving a single-phase 
current from three three-phase currents. With reference to the 
insulated end bearing, it was ditlicult to tell the frequency at 
present, though it was supposed to be that of the machines. 
Experiments would shortly be made with an oscillograph to test 
this. Its presence was due to the action of the dynamo as a 
unipolar machine as regards its stator, bedplate, bearings, shaft, 
and armature. А question had been asked as to the life of 
commutators of high-speed dynamos. Ап 1,800-kw. dynamo at 
Manchester had its commutator guaranteed for two years. As 
the result of gauging after considerable running, its probable 
life was determined at 10 to 12 years, before compensating 
winding was introduced. Now its probable life was much in- 
creased. Referring to the effect of interpoles, it was ditticult to 
adjust the shunt inductive resistance for variations of voltage 
such as from 460 to 500 volts (lighting to traction voltage). 
Moreover, inductive shunts looked likely to be big and expen- 
sive. Discontinuous shafts were an interesting etudy. In large 
machines, such as those at Carville, the body of the shaft was 
made of high permeability steel of 30 tons tensile strength, while 
the ends had 40 tons tensile strength. but were of different 
physical properties. In reply to Mr. Hunt, manganese steel has 
the difficulty that it 1s so refractory as to be impossible to draw 
into wire. With regard to flashing over, he claimed that this 
evil was practically absent from two-pole dvnamos. Regarding 
running balanee, the revolving parts were at Messrs, Parsons 
run up much above speed in a sort of armour-plated house. 
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HAMMERSMITH-PUTNEY TRAMWAYS 


HE Highways Committee of the London County Council 
has prepared a report with regard to the tramways trom 
near Hiammersnuth Broadway, cia Queen Street,- Fulham Palace 
Road, High Street, Fulham, and across Putney Bridge to 
a point in Lower Richmond Road. The length of this route 
is about 2g miles, and the Council's Act of 1902 prohibits the 
use of any system of overhead electric traction on the tramways. 
The extension of these lines from Hammersmith to Harlesden 
is being constructed on the overhead trolley system of electric 
traction, and, with a view to the construction in the near 
future of a through route from Putney to Harlesden on this 
system of traction, authority is being sought by the Council in 
the present session or Parliament for an amendment of the 
Act of 1902 so as to enable the overhead trolley system of 
electric traction to be used on the Hammersmith to Putney 
tramways The greater portion of the route is situated in 
Fulham, and the Fulham Metropolitan Borough Council has 
agreed to the proposed adoption of the overhead trolley system. 
The construction of the tramways in question is included in 
the programme of tramway works for 1908-9. The Highways 
Committee consider the construction of them to be a matter 
of considerable importance from the trathc point of view. The 
lines will join the Council's other lines, and will also be closely 
adjacent to those of the London United Trainways (1901), Ltd., 
at Hammersmith, and when the arrangements already approved 
by the Council for the widening of Hammersmith Broadway 
are carried out, it will be possible to run through services of 
cars from Putney to Harlesden. The Council has already 
approved estimates amounting in all to — £20,320 in 
respect of  preluninary works in connection with the 
construction of these tramways. "These preliminary works have 
been put in hand, and include the diversion of gas and water 
mains along the route, and alterations of the south-western 
approach to Putney Bridge in order to provide improved ter- 
nunal facilities for the tramways. Various street wideninzs 
along the route were authorised by the London County Council 
(Tramways ond Improvements) Act, 1902. The execution of 
these widenings are now practically completed. It is neces- 
sary, however, in order to complete the purchase of certain 
property of the Ecclesiastical Commissioners for the street 
widenings, that the Council should pass a definite resolution to 
proceed with the construction of the tramways. 

The electric power for working the tramways will be obtained 
from the Greenwich generating-station. No further buildings 
will be required, as arrangements have been made in connection 
with the Hammersmith to Harlesden tramways for the erection 
at Hammersmith of a portion of the car-shed which is to be 
established there, and also of a temporary sub-station. and 
these buildings will serve the Hammersmith to Putney tram- 
ways. The length of the tramways will be equivalent to about 
44 miles of single track, and the total estimated cost. of the 
construction and equipment of the lines on the overhead trolley 
system of electric traction, exclusive of buildings, and of the 
preliminary works mentioned above, is as follows :—Trackwork, 
&c., including special work, and £7,800 for rails. 854.100: 
overhead equipment, £5,650; cable-ducts, &c., £5,500: cables 
and feeder pillars, £5,000; rolling-stock, £5,7C0; sub-station 
plant and equipment, £2,500; total, £54,450. In view of the 
urgency of the matter the Committee suggest that the opera- 
tion of the standing order which relates to ropes involving 
capital expenditure exceeding £5.000, should be suspended so 
as to enable this recommendation to be dealt with by the 
Council before the Easter recess. 

The Committee therefore recommend that, subject to Parlia- 
mentary authority being obtained by the Council in the session 
of 1908 for th» use of the overhead trolley system of electric 
traction on the tramways 1n question, the estimate of expendi 
ture on capital account of £54,700, submitted by the Finance 
Committee, be approved in respect of the construction and 
equipment of the tramways on that system, namely, trackwork, 
&c.. excluding rails, £26,300; overhead equipment, £5.650: 
feeder pillars, £250; sub-station plant and equipment, £2.50): 
total, £54.700. 

The Finance Committee, having considered in its financial 
bearings the above estimate, submit the same as chargeable to 
capital (short period) account. When the question of the 
construction of this line was last before the Finance Committee. 
in December, 1906, it was estimated that the working would 
result in an adverse balance in the first vear of £3,005 on the 
basis of a 4-minute service, or £995 on the basis of а 3-minute 
service, before pioviding for renewals. If ld. per car mile 
be accepted as the standard for renewals, provision on this 
basis would increase these adverse balances to £4,221 and 
£2.668 respectively. These estimates were based on the as- 
sumption that the line would be reconstructed on the conduit 
system, and the substitution of the overhead trolley svstem. 
as 1s now proposed, would reduce the estimated adverse balances 
to £2.761 and £1.118 respectively for the first vear, which 
would decrease by about £127 and £132 a year as the debt is 
paid off. 16 must be borne in mind, however, that the tramways 
account is at present bearing debt charges to the extent of 
over £2.000 a year in respect of street widenings and other 
works already carried out on this route. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


HE Revue d'Electrochimie et d'Electrometallurgie of March 
has an article upon the fusion and production of glass in 
the electric furnace. The article, which deals with the subject 
from the first experiments by Reich in 1881, is practically an 
historical survey of the various methods which have been tried. 
There are a good many ditticulties in the employment of elec- 
trical energy for the fusion or making of glass. One ditticulty 
is the very local heating which is apt to be produced by the 
electric arc. In most of the furnaces described, the mixture 
of sand, lime, soda, &c. which is employed for the manufac- 
ture of glass is caused to pass from a distributor through a 
series of arcs into a crucible placed below, the ares being so 
arranged that after passing the last one the product is com- 
pletely fused. Or it is caused to pass cascade-wise down a 
series of steps, and as it passes each step it is radiantly or directly 
heated by an arc. As a rule, after reaching the crucible it is 
kept in the molten condition by meaus of gas or other firing. 
One of the most interesting furnaces described is that of Brown, 
where the crucible is embedded in broken carbon, on each side 
of which electrodes are placed. When the current is passed, we 
thus have a resistance furnace produced, and the crucible is in 
the midst of the furnace. Тһе article is to be continued. 
In the same number, doc. cit., there is also an article by 
Minet upon a new electric arc furnace. He thinks it necessary 


to give first of all a long description of various furnaces from - 


that of Siemens, 1878, and then various forms of furnace ex- 
perimented with by himself and others, perhaps in the next 
number—the article is to be continued—we shall arrive at the 
new furnace. 

There is also an interesting article upon the preparation of 
aluminium carbide by C. Matignon. Moissan first obtained this 
substance by heating a mixture of aluminium and carbon in 
a carbon crucible by means of an electric furnace. Mallet 
heated aluminium and carbon to a temperature of 1,7009, but 
apparentlv was not able to convert it into the carbide. On the 
other hand, Frank repeated this work and obtained a carbide 
which on being added to water gave off a mixture of acetylene 
and hydrogen: it was probable, therefore, that the presence of 
impurities had led to the formation of calcium carbide. The 
carbide obtained by Moissan gave, when treated with water, 


methane 
A1,C,4-6H,0 =2A1,0,+3CH,. 


In 1901 Berthelot determined the heat of formation at 244:8 
calories. From this high heat of formation he believed it 
should be possible to produce the carbide without it being 
necessary to emplov the great heat of the electric furnace. 
Ву mixing 70 or 140 parts of aluminium with 24 parts of sugar 
carbon and oil of terebene, and heating the mixture in a Perrot 


furnace for 20 minutes, the carbide of aluminium was obtained, 
which, upon the addition of water, gave off 95 to 96 per cent. 
of methane. | 

The reaction can also be caused to take place by Gold- 
schmid's method--that is, by mixing carbon and aluminium 
together and starting the reaction by means of a fuse Re- 
action between aluminium and benzene hexachloride can also 
be caused to take place by heating to 2259; the reaction is very 
vigorous, and takes place as follows :— 


10A14- C,CI, = 2AICI, 4-2AL,C,. 


“The Deposition of Zine for Protecting Iron and Steel 
Surfaces," by 5. Cowper Coles, is the title of a reprint from 
the Transactions of the Glasgow Technical College Scientific 
Society. In it the various processes of galvanising are de- 
scribed, beginning with that of dipping the articles into molten 
zinc. 'Гһе author then describes the process of cold or elec- 
trolytic galvanising, and gives figures which go to show that 
this process is much more economical than the hot dipping 
process. Ву the old process the cost is given as 0'5688d., and 
with soluble zinc anodes as 0°3658d. per square foot. Of course, 
there are ddvantages and disadvantages in both methods. If 
the article is to be electrolytically galvanised, it requires a 
much more thorough and careful preparation than if it is to 
be galvanised by the molten process. Furthermore, in the 
galvanising of tanks, &c., any slight leaks which may be lett 
bv faulty joins are filled in by the hot process, but not by the 
cold process. On the other hand, articles plated by the cold, 
wet process will take on a very fine polish, and the coating 
is very even. The sheradising process is then described. Іп 
this process it will be Ln that metals can be galvanised 
by placing them in a box, covering them with zinc dust, and 
heating to a temperature of 330 to 4009 C.; this is about 100° 
below the melting-point of zinc. After taking out the metal, it 
is found to be evenly covered with zinc. If the metal is cut 
it is noticed that the zinc has alloyed with the object to quite 
a considerable depth. Articles so treated will also take on a 
very fine polish. Another very interesting result which can be 
obtained 15 galvanising in relief. If the parts which it is 
desired should not be galvanised are coated with a stopping off 
composition, and then placed in contact with the heated zinc 
dust, the zinc is only deposited upon the parte which have 
been left exposed, so that by this means any desired form oi 
pattern can be galvanised upon a metal. Finally, the Cowper- 
ising process was mentioned. In this the article to be gal- 
vanised is placed in a chamber into which a mixture of zinc 
vapour and hydrogen gas is led; by this means very brilliant. 
effects can be obtained. 


ELECTRICAL SCIENCE 


British and American 


The Chancellorship of Cambridge University.—Lord Rayleigh 
has been elected as the new Chancellor of Cambridge Univer- 
sitv in succession to the late Duke of Devonshire. Lord Ray- 
leizh's Cambridge career commenced at Trinity College in 1861, 
and he became Senior Wrangler of 1865 and first Smith's prize- 
man. In 1879, when, on account of his well-known work in 
Phvsical Science, he had already been a Fellow of the Royal 
Society for six years, he succeeded the great Clerk Maxwell 
at the Cavendish Laboratory, Cambridge, as Professor of Ex- 


perimental Physics, and during his five years' tenure of this 


position, he conducted classical experiments on the evaluation 
of the fundamental electrical units. He was for some vears 
Secretary of the Royal Society and Professor of Natural Philo- 
sophy at the Royal Institution. His later scientific work, in- 
cluding his connection with Sir William Ramsay in the discovery 
of argon, is too well known to need recapitulation. 

Short Spark Phenomena.—At last Friday's meeting of the 
Physical Society, W. Duddell exhibited an interesting experi- 
ment on the secondary current of induction coils. ‘The induction 
coil was one of about six-inch spark length, and its primary current 
was taken from 100-volt mains through a resistance of about 
30 ohms, and through a mercury break. In the secondary cir- 
cuit were an adjustable spark gap and a thermal ammeter in 
series. Тһе thermal ammeter read. of course. the root mean 
square of the current through it. Now the author showed that 
if the adjustable spark gap had its poles screwed up 1nto metallic 
contact, the current through the thermal ammeter was a certain 
small figure; but if the gap was opened slightly, say to one- 
tenth of a millimetre, then a mean square current of many times 
the original value was registered. Tf the gap length was gradu- 
ally increased. the reading increased till at а spark length of 
about one millimetre it was a maximum. As the spark length 
was further increased the reading diminished till at a spark 
length of five millimetres the mean square current became of the 


same order as it was when the spark length was zero. With 
further increase of spark length the thermal ammeter reading 
increased. The author showed also that rather unexpected 
phenomena occur when a galvanometer is used in place of the 
thermal ammeter. A galvanometer measures, of course, the mean 
current. When the spark terminals are in contact the deflection 
is zero. When the gap is a very small one the galvanometer 
detlection is considerable. and is in the same direction as that 
given by a single make of the primary current. As the length 
of the spark gap is increased the deflection grows to a maximum 
and then diminishes to zero. Further increase of the snark 
length causes the deflection to take place in the direction of the 
detlectiqn given by а single break in the primary current. Of all 
these phenomena the author gave very slight explanation. The 
facts unfolded are eee pee of interest, not only because 
they are somewhat. paradoxical, but also because they may con- 
ceivably be of service in the testing of the secondary winding 
of an induction coil. In the discussion, A. Russell suggested 
that the explanation of the thermal ammeter experiments might 
lie in the well-known fact that in a circuit traversed by electrica? 
oscillations, the impedance, and therefore the current. 1s a 
function of the inductance, the capacity, and the frequency, such 
that if the capacity and the frequency vary in opposite ways 
the function has a maximum and a minimum. In the case of 
the experiment just shown, the spark gap is, in effect, a con- 
denser of small capacitv and the circuit containing the gap has a 
determinate frequency. Tf the gap is lengthened the capacity is 
diminished, and the frequency increased, and thus the maximum 
and minimum of the experiment can be accounted for. К, 
Skinner called attention to some old experiments of J. J. Thom- 
son on the electrolysis of steam, which seemed to have some 
bearing on the matter. The steam was electrolysed by the cur- 
rent from an induction coil, which. usually, as is well known. 
gives a unidirectional discharge: but in these experiments cited 
the electrolysis varied greatly with the length of the spark gap. 
With short sparks the hydrogen appeared at the negative ter- 
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minal, with sparks of medium length the hydrogen appeared 
at the positive electrode, and with long sparks the hydrogen 
appeared at the negative electrode. 

he Carriers of Positive Electricity.—At the Royal Institu- 
tion, last Friday evening's discourse was delivered by Prof. J. J. 
Thomson. Тһе lecturer dealt principally with the problem ot 
the nature of positive electricity. Though the disembodied nega- 
tive unit of electricity is familiar enough to physicists, the 
ultimate particle of positive electricity has never been separated 
from masses of the size of the atoms or molecules of ordinary 
matter. Thus the particle of positive electricity has always 
been weighed associated with matter, the hermit has never been 
got out of his cell, though both persuasion and provocation have 
been applied in various ways. ‘The lecturer summarised some of 
the main properties of positive rays, and then proceeded to 
show that in vacuum tubes the positive rays seem often to be 
issuing from regions they ought never to have appeared in. 
This was shown very emphatically by a helium tube containing 
a cathode made of two parallel triangular plates fixed close 
together. From such a cathode both negative rays (cathode 
rays) and positive rays (canal rays) can be seen simultaneously 
proceeding, for they are easily distinguishable in helium. Since 
the motion the rays possess 18 due solely to the action of the 
electric field in the tube on the carried charges, this experiment 
would seem to show that the “‘positive’’ carriers may some- 
times be laden with negative charges. Here the lecturer stated 
his view that uncharged ''positive '" carriers may often be found 
in а vacuum tube; they may, because uncharged, reach the 
cathode in their wanderings, and these, becoming negatively 
charged, be repelled away from the cathode as so-called positive 
rays. The one characteristic of the positive carriers which 1s 
their real distinction is their large mass. By passing ionised 
gases between two very close parallel gauze strips kept at con- 
stant potential difference, the lecturer has succeeded in project- 
ing the heavy particles in the gas with definite momenta along 
a tube and across a magnetic field. The field deflects the par- 
ticles more or less according as their mass is smaller or greater. 
In this way using magnetic fields rising to 6,000 lines per square 
centimetre, he has succeeded in measuring the mass, and the 
relative number, of the positive carriers in air and in hydrogen. 
The conclusion he has reached is that about the same number of 
carriers in each gas have the mass of the hydrogen atom, another 
batch of carriers, also equal in the two gases, have the mass 
of the hydrogen molecule, while there are also batches of heavier 
objects not yet fully investigated. 

Str William Ramsay's Lecture in Vienna.—A lecture on radio- 
active gases was given last Saturday evening by Sir William 
Ramsay before the Electrotechnical Institute of Vienna. Ас- 
cording to the Daily Telegraph’s correspondent, almost all the 
Ministers, the entire staff of the British Embassy, and everyone 
enjoying a reputation in scientific circles in Vienna, were present. 

Electric Discharges through Gases.—At the Royal Institution 
on Saturday last Prof. J. J. Thomson delivered the sixth and 
last lecture of the course on this subject. Most of the time was 
devoted to an explanation of the phenomena observed in an 
ordinary vacuum tube. If a section across the path of the dis- 
charge is considered, the current passing through that section 
is the same wherever the section is taken. Any variation in 
the number of carriers or particles must therefore be accom- 
panied by a corresponding increase in the velocity and the 
electric force. The negative particles produced at the cathode 
by the impact of the positive particles got fewer in number 
as they proceeded along the tube, as they were driven to the 
walls of the tube. The velocity must therefore increase, and in 
the region of the negative glow the velocity was so great that 
fresh negative ions were produced by collision with the mole- 
cules, and the number of particles bein 
decreased. Where the electric force and the velocity were high, 
luminosity was produced. The number of particles would soon 
decrease, and the velocity would increase. Another luminous 
(high velocity) region would be produced, and again after the 
collisions a (low velocity) dark region. This was repeated along 
the tube, and produced the so-called striae. The narrower the 
tube, the more rapid the diffusion of particles, and the nearer 
the striae. A magnetic field also increased the loss of particles 
by driving them to the walls, and the striae were drawn nearer 
together. The total negative charge due to these negative par- 
ticles was, the lecturer said, neutralised by an almost equal 
positive charge on the positive particles. At the surface of the 
anode, where the positive particles came from, there was a 
sudden drop of about 20 volts. Prof. Thomson then explained 
how it was that the luminous discharge ceased suddenly on a 
slight increase of the resistance in the circuit, and did not 
gradually die out. The curve expressing the relation between 
the current and P.D. for an exhausted tube was complex; that 
portion of it corresponding to the luminous discharge was convex 
to the (current) abscissa. A diminution in current then meant 
an increased P.D. Thus, if at the critical point the resistance 
in series with the tube were slightly increased, the necessary 
P.D., owing to the decreased current, would be larger than that 
available at the terminals of the tube, and the discharge would 
suddenly cease. Prof. Thomson then concluded the Іесійте with 
a few remarks on the electric arc. This, he said, was hardly 
а case of discharge through gases, but was a case of the dis- 


increased, the velocity - 


charge from incandescent solids. If a negative electrode were 
made red rot, it gave off а stream of negative particles whether 
it were surrounded with gas or not. The cathode of the ordinary 
arc was kept hot by the bombardment of positive particles trom 
the anode. The cathode must be kept at a very high tempera- 
ture, and so the cathode must bé made of a substance which 
is a bad conductor of heat. The burning of the carbon cathode 
increased the temperature, and if this was hindered, as, for 
example, in the enclosed arc, the arc was more ditlicult to form 
owing to the decrease in the number of negative particles thrown 
off by the cathode. The lecturer then summed up the subject 
by saying that the two fundamental principles were (1) the 
motion of the charged particles, and (2) the production of fresh 
particles by collision. By applying these principles all the 
phenomena of electric discharges could be explained. . 

The Indian Institute of Science.—It is announced in The 
Times that the scheme for an Indian Institute of Science, 
which it is proposed to found by the munificence of the late 
Mr. Jamsetji Nasserwan] Tata, a prominent merchant and 
milowner of Bombay, is rapidly taking shape. A provisional 
committee has been appointed by Lord Minto, and building 
operations are to commence at once at the site which was 
given by Mr. Tata at Bangalore. The Government and the 
Maharajah of Mysore have contributed largely towards the 
cost. The chief work of the institute will be the establishment 
of departments of pure and applied science, and studente who 
have passed through the Indian Universities will be trained so 
that they may apply science to the Indian arts and industries. 
The nearness of the great Cauvery power works, from which 
a supply of electricity at high tension will be obtained, has 
led to the decision to open a Department of Electrical Tech- 
noiogy, and it is possible that a department of electro-metal- 
lurgy may also be established. 


Continental 


Longitude by Wireless T'elegraphy.—1n the Comptes Rendus 
of March 30th we find details of Bouquet de la Grye's proposals 
for an international hour signal by wireless. Chronometers and 
occultations are to be supplemented by a daily hour marked by 
a wireless wave capable of being received all round the world. 
The Eiffel Tower station has a range of 1,500 miles, and would 
cover the busiest portions of the Atlantic. For a world-wave, 
something bigger would be necessary. The Peak of Teneriffe 
has been proposed. It is 3,710 m. high, with an average gradient 
of 1549. The possibility of such a service has been acknowledged 
by Becquerel, Chairman of the Wireless Commission instituted 
by the French Government, and by Admiral Gaschard, who is 
in charge of the wireless service to Morocco. The latter does 
not, however, think that 'leneriffe is necessary. А sea strand 
6 km. long, such as is available at Guetn'dar, Senegambia, in 
the region of the trade winds, would be more convenient and 
quite effective. А beginning might be made with a service 
from the Eiffel Tower. The world-signal would have to be 
despatched at midnight, in order to get the maximum range 
of transmission along the dark half of the globe. The proposais 
have been referred to the Astronomical, Geographical, and 
Physical sections of the Academy, together with MM. Darboux, 
Poincaré, and Cailletet. 

Number of Electrons in an Atom.—An interesting attempt to 
estimate the number of electrons contained in an atom is made 
by J. Bosler in the Comptes Rendus for March 30th. His 
result, derived from considerations of the energy displayed 
in radioactivity, goes to confirm Thomson’s result that the 
number is of the order of the number expressing the atomic 
weight. According to Curie, a gramme of radium gives out 
100 calories per hour. Rutherford estimates the mean life of 
radium at 1,300 years. This gives us an idea of the total 
energy available for dissipation, and due to the potential energy 
of the electrons and the positive elements (probably helium 
atoms) contained within the radium atom. The potential energy 
contained in а gramme of any substance may be put down as 
proportional to N(ne)?/a, where e is the charge of an electron, 
N the number of atoms in the gramme, n the number of 
electrons in the atom, and а the radius of the atom. The 
latter probably varies with the atomic weight, and may be 
three times as great in radium as in hydrogen. Thus we get 
another estimate of the electrical ener in a gramme of 
radium. It is 235 xn?x10'*. The figure derived from the ob- 
served radioactivity and life period is 3x10'* ergs. Equating 
the two values, we find that n must lie somewhere below 10. 
The determination is, of course, very rough, but it should render 
a number of 1,700 electrons in the hydrogen atom very doubtful. 


The British Association.—An advance programme of some of 
the arrangements for the forthcoming meeting of the British 
Association in Dublin has been issued. The meeting will com- 
mence on September 2nd with the Presidential address of Prof. 
Е. Darwin, F.R.S., and the reception-room, which will be 
at Trinity College. Dublin, will be open the day before. The 
concluding meeting is fixed for September 9th. As already 
announced in ELECTRICAL ENGINEERING, Mr. Dugald Clerk, 
F.R.S., will be president of the Engineering Section. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published April 9th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more importaht specifications. 

Names in brackets indicate communicators of inventions from 
А . 


1907 Patents 


1,373, C. A. Park AND С. L. Mason. A device for use with 
the ''Stone'' system of train lighting, in which the dynamo is 
driven by a belt which slips if the speed is excessive. If the 
belt does not slip, the current may become excessive. ‘The present 
device consists of a series solenoid operated switch which, it 
the current exceeds a certain predetermined amount, inserts a 
resistance in the main armature circuit. The resistance is again 
short-circuited ou the current being reduced in value. ‘lwo 
claims, four figures. 

6,649, British THomson-Houston Co. (General Electric Co.). 
A method of providing machines of the compensated commu- 
tator type with a commutating field, without the use of interpoles, 
and particularly suitable for alternating-current compensated 
series motors in which there is not room for interpoles. The 
armature of the machine is wound with a fractional pitch ap- 
proximately equal to or a little less than the width of the pole- 
tace. The current in the coils of the slots opposite the inter- 
polar space then neutralise each other, and it is only necessary 
to compensate along the pole-face, for which purpose a com- 
pensating winding is distributed along the pole-face. Further- 
more, the short-circuited coils are just approaching or leaving 
the pole-tips, and so a commutating field of proper amount and 
phase can be produced at the pole-tips. A special shunt winding 
at the pole-tips can be provided, or that portion of the compensa- 
ting winding situated at the pole-tips can be shunted with a 
non-inductive resistance, this causing the field at the pole-tip to 
have the necessary lag behind the main compensating field. 
Four claims, six figures. 

7,181, Виаттїзн luoMsoN-HousroN Co. (General Electric Co.). 
A system of control for electric winches for towing barges and 
other purposes. The winch, which is situated on the tug, is 
controlled by an electric motor, the motor being supplied with 
current from a generator, also on the tug. A device, consisting 
of two solenoids, one controlled by the current through the 
motor, and the other controlled by the variation in the effective 
length of the hawser acting on a screw and nut variable resist- 
ance switch, so controls the torque of the motor that the pull 
15 increased when the distance between the ships increases and 
is decreased as the distance between the ships decreases. Thus, 
if the tug slows down, the hawser is reeled in to take up the 
slack, and if the tug suddenly increases in speed, the hawser 
is automatically lengthened to avoid shock, and then gradually 
wound in. Six claims, two figures. 

11,166, J. S. HicnHriELD. In high-tension direct-current sys- 
tems it has been the usual practice to use a number of direct- 
current generators (each coupled to its prime-mover) in series. 
It is necessary to insulate each generator from earth, and conse- 
quently the generators have been supported on insulating bases, 
and coupled by means of insulating couplings to their respective 
prime-movers. To avoid the use of these insulating couplings, 
the prime-mover, which, according to this invention, may be a 
large unit, is coupled to an alternator. The alternator supplies 
current to a constant current transformer, the secondary of which 
is divided up into a number of equal sections. Each of these 
sections supplies current to a rotary converter and the direct- 
current sides of the rotary converters are connected in series. 
The rotary converters only need be insulated from earth, and no 
insulating couplings are required. When the demand on the 
station is small, one or more of the converters can be short- 
circuited, and this will not affect the current, as the trans- 
former is designed for constant current. Instead of a single 
ы оше several in parallel can be, used. Two claims, one 

re. 

5 1.503, W. Kyeen AND Н. C. Kixa. This specification relates 
to the points used in the conduit system for tramways, particu- 
larly where facing points are employed, and describes a mechanism 
for setting the slot points simultaneously with the operation of 
the rail points. This consists of push-rods, each of which is 
adapted to be maintained in operative engagement during the 
forward or setting stroke until it is moved sufficiently to set the 
point, when it is disengaged by a cam, so that its further 
motion is lost. Each rod on its rearward stroke resets itself 
ready for the next forward stroke, and moves back sufficiently 
to allow the plough to complete the movement of the tongue. 
Four claims, six figures. 

16.710, Bruce, PEEBLES & Co. AND LA Cour. In machines the 
pole-shoes of which are fitted with amortisseurs of the usual 
type (i.e., copper rods through the pole-shoes, the rods being 
parallel to the axis of the machine and being short-circuited by 
heavy end connections), the shoes may become unduly heated 
owing to currents generated in the amortisseurs by the local 


fluctuations of the magnetic flux in the pole-shoes, these tluctua- 
tions being caused by the irregularity of the slotted armature 
surface. lf the copper rods are put in the shoes at an angle 
to. the axis of the machine, these tluctuations do not induce 
current in the bars. The action of the amortisseurs in damping 
variations in the magnitude of the total flux is not impaired by 
this arrangement. Two claims, three figures. 

20,372, V. ScHoLz. In the process of manufacturing metal 
filaments for incandescent lamps, from colloidal metals (see 
B.P. No. 28,154, of 1904, granted to Dr. H. Kuzel), the plastic 
threads are reconverted into a crystalline state by heating them 
to a white heat in a neutral or reducing gas. To prevent the 
filaments from becoming distorted while undergoing this treat- 
ment, they can be put under strain by hanging a small weight 
from the filament, or by causing a reaction between the current 
in the filament and a suitably placed magnetic field, or the 
above-mentioned weight can be acted upon magnetically. One 
claim, no figure. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patents 
29,086, Lopce. Exciting Ruhmkorff coils. 
29,598, Hewitr Apparatus tor recording the time of signals 


on railways. 
1907 Patents 
1,596, Park & Mason. Electrically-operated switches. 
6,952, Foster & Spoor. Electric igniting apparatus. 
7,555, Hanpcock, Dykes & SMrrgH. Electrical wiring. 
7,556, Hanpcock, Dykes, & Smiru. Boxes for electrical wir- 
ing. 


7,557, Hanpcock, Dykes, & Smirtu. Boxes for electric wir- 
ing. 
7,063, FRIEDHEIM. Electro-deposition of metal on hollow 
articles. 


1,926, Harrietp & Lewis. Electric arc lamps. 

8,020, British THomson-Hovusron Co. (General Electric Co.). 
Systems of motor control. 

8,388, Brirish THomson-Hovuston Co. (General Electric Co.). 
Systems of lighting by arc lamps. 

8,629, Human. Utilisation of electrical energy in the case of 
intermittent loads. 

8,860, BaALACHOWSKY & CAIRE. 
ropelled vehicles. 

9,270, Cummins. Automatic electro-magnetic sanding gear. 

10,931, CAMPBELL. Electric incandescent lamp bulbs. 

10,972, PoRZELLANFABRIK KaHLA, FILIALE HERMSDORF KLOSTER- 
LAUSNITZ. Insulators. 

12,913, Irvine. Reciprocating electric motors. 

15,542, RicHARDSON & VAUGHAN. Electrical production of ozone. 

13,403, Boutt (Soc. Anonima di Construzioni Meccaniche, Freni 
a Hicupero Cantino F. A. R.). Starting devices for 

motors. 

16,865, Вһоокеѕ (Asbestos Wood Co.). 

16,968, Martin. Electrical resistance. 

17,504, SummerscaLEs & Pearson. Automatic switch point for 
overhead conveyors. 

17,548, Mitton. Inductor generators for ignition. 

17,704, Marzi. Loud speaking telephone apparatus. 

18,480, Ѕснмірт. Electroplating metals. 

19.101, Rawson & Sacer. Electrical water-heater. 

21,104, FLETCHER. Magazine fuses for electric circuits. 

24,983, FIpELMANN. Pocket lighting appliances. 

25,126, Cowprr-Cotes.  Electro-deposition of metals. 


1908 Patents 
468, Stemens Bros. Dynamo Works (Siemens Schuckertwerke 
Ges.). Maximum demand meters. 
Complete Specifications open to Public Inspection 
before Acceptance. 
1907 Patent 


24,802, Tımar & Vox Drecer. Apparatus for transforming 


electric currents. 
1908 Patents 


6,228, Gros. Method of producing a constant booster voltage 
with variable speed. 

6,323, SrEINERT & STEIN. Electro-magnetic treatment. 

6,432, KiNsELLA & Норсеттѕ. Electrical alarms for tramcars. 

6,453, JrrorKa. Production of ozone. 


Expiring Patents 
No patents of electrical interest expire during the current 
week. 


Driving wheels for electrically- 


Insulating materials. 
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Central E. S. Co.. Ltd.. 4*Y "Quar. Db. Stock 4 472% 908—101 Do. 4% ist Mort. Deb. Red ......... Stock 4 4 80— 85 
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Do. ht 2nd Deb. Red ........ а... Stock 4 {2 98—101 +1 6% Си. РГ. (fully PAld ess eee 1 - 6% i-1i 
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Folkestone Elec. Supply Co., Ltd. .. 5 5 547, 453—5 Do. 57 Cum. Pref. ..... ..... А 5 nil — 
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Do. 4j*/1st Deb. Red. ............... Stock 4b | 44% | 94—97 
Hove Electric Lighting Co., Ltd. ... 5 9 84% 01—64 
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Do. 6% Pref... 3) 5 6 o7 4 Direct Spanish Telegraph Co. Ltd. ... 5 4 4% 841-3 
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Do. 417 Ist Mort. Deb. Red ......| Stock 4 | 437 |107—1u Direct West India Cable Co. Lt«., 
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CATALOGUES AND PAMPHLETS RECEIVED 


CURRENT TRANSFORMERS.—T wo new price sheets, which 
form additions to Messrs. Ferranti's complete, catalogue, have 
been issued dealing with current transformers ior use with 
measuring instrument, and for operating relays, &c. One ot 
these is the Н open type for switchboard purpose. ‘The cores 
are made up of best quality transtormer-iron stampings, and the 
windings are insulated with mica and impregnated linen cloth or 
porcelain. With wound primaries, i.e., sizes below 200 amperes, 
the primary winding is insulated and the core and secondary can 
be earthed. When the primary consists of a straight bar througn 
the core—200 amps. to 500 amps.—then the secondary is the 
insulated winding and the core must be insulated from earth. 
The other leaflet gives particulars of a portable current trans- 
former contained in a neat stained hard-wood box, provided 
with strong carrying strap and rubber buffer feet. Bolts are 
provided to enable the conductor to be bolted to the primary. 
These transformers have 8.0 ampere turns at full load, and are 
wound with especial care to avoid magnetic leakage. Their ratio 
is unaffected within wide limits of resistance in the secondary 
-circuit. They are specially recommended for all indicating in- 
struments, and will work several instruments in series, such as, 
for example, a wattmeter and an ammeter. 

DIE FINISHED CASTINGS.—A leatlet from the Gratze 
Patents & Engineering Syndicate, Ltd. describes special castings 
of high finish which this firm manufacture. These castings are 
made in steel moulds under hydraulic pressure and in various 
alloys, which can be made to stand up to 14 to 16 tons tensile 
strain per square inch. The finish is excellent, so much so that 
screw threads can be easily moulded thereon and holes cast in 
the pieces so that practically no machining is required. 

SIMPLEX CONDUITS.—A leaflet has been issued by Simplex 
Conduits, Ltd., containing translations into French, German, 
and Russian of a speech made by Mr. A. Lester Taylor, Chief 
Electrical Engineer to the Liverpool, London & Globe and the 
Royal Insurance Offices, at the opening of the new premises of 
Simplex Conduits, Ltd., in which he is reported to have said 
that conduit wiring with suitable accessories was the best and 
safest system it was practicable to adopt. 


Kent Collieries Electrical Plant.—In the Official Referee's Court 
on Friday, Messrs. Ernest Scott & Mountain, Ltd., sued the 
Kent Collieries, Ltd., for £3,249, the balance of £5,780, cost of 
machinery and plant supplied, besides money paid by the plain- 
tiffs by way of wages to men lent to the defendant company. 
The defendants denied liability, pleaded that the plant supplied 
was not in accordance with the contract, and on that ground they 
counterclaimed. Mr. C. A. Russell K.C., appeared for 
the plaintiffs, and Mr. Rousfield, K.C., for the defendants. 
The plaintiffs contracted with the defendants for the supply of 
an electrical plant and driving engine at a cost of £5,780, and 
in addition £550 balance of the cost of a vertical spindle pump. 
There was another claim for £847, wages of теп lent 
to the defendants. Other claims were for £105 for goods 
supplied, and £46 16s. 10d. for stripping and cleaning one 
of the pumps. The specification to which the plant had to work 
was to raise 1,000 gallons of water per minute against a head 
of 640 feet of water at 1,440 revolutions. АП the allegations that 
the plant did not come up to specification the plaintiffs denied. 


+ 


e LOCAL 


ABERDEEN: Parliamentary Expenses.—An account has been 
presented of the Parliamentary expenses in connection with the 
Corporation Electricity Act of 1907 and the Corporation Order 
Confirmation Act, 1907. The expenses with regard to the 
former aniouuted to £2,122, and for the latter £1,278. The 
payment of these is to be spread over five years. 

AUSTRALIA: Sydney: Lighting Accounts.—The electric 
lichting undertaking shows a loss of £1,508 for the year 1907. 
For 1906 the loss was £9,552. 

BANGOR: Telephone Wayleaves.—In consequence of having 
received an intimation from the Urban District Council that 
ап increased rent must be paid for their poles, the National 
Telephone Co. have refused to accede to the proposed terms, 
and intimate that, if the Council insists, it will be necessary 
for the company to discontinue its service in Bangor. The 
matter has been referred to the Finance Committee of the 
Council. 

BERMUDA: Electric Supply.—The Bermuda Electric Light, 
Power, and Traction Co. announces that it will be in a position 
to supply electric current on May Ist. 

BRIGHTON: Electric Lighting Charges.—A change is to be 
made in the electric hghting tariff now in vogue. Consumers 
upon the maximum demand system of 7d. for the first hour and 
14. afterwards will in future be charged 6d. and 2d. respectively. 
The flat rate of 4d. will remain. It is stated that there will also 
be an increase in the charge for street lighting. | 


The plaintiffs further said that it was contemplated that they 
were supp:ying engines and motors which would be worked con- 
tinually or tor an unlimited period, and that if the generators 
got overheated and broke down they did so because they were 
not used fairly or reasonably. The defendants, they said, abso- 
lutely worked one of the pumps to death, and it was now in a 
ruined condition. They turther contended that the contract 
provided for the payment of the whole amount, irrespective of 
whether the machinery was tested or not. 

Mr. Hodgkin, the Assistant Managing Director of the plaintiffs” 
company, said that he had advised tne erection of duplicate plant 
in the first place, as the one set could not do the work continu- 
ously; or, failing the two sets, a stock of spare parts was of the 
utmost importance. The pumps were worked for a week or ten days 
down in the shaft, but were left all night without current passing 
through the motor windings. While cooling, moist air was drawn 
into the windings, and this had caused the trouble. The tusing 
of the coils, due to this, was, however, no indication that the 
motors were not according to the contract. Later, another pump 
was supplied to the defendants on loan. The first and second 
instalments of the account were paid, but defendants said that 
the third instalment was not due until their electrical expert had 
given his certificate. With regard to the temperature rise of 
the motors, one test showed that when the machinery was work- 
ing 15 h.p. below the full load of 100 h.p. the temperature rose 
to 75° C. in one hour and to 1010 C. after five hours, whereas 
the contract stipulated a maximum rise of 709 C. After another 
five and a half hours’ test below full load the temperature was 
nearly 120° C. Mr. Hodgkin did not think 120° C. too high a 
temperature for enclosed motors insulated with cotton. The 
motor in question was insulated with asbestos. The specificatior 
said clearly that the plaintifís should have nothing to do with 
the pumps after they were handed over to the defendants, and 
witness claimed that they were handed over before they were 
started working continuously. The pumps were returned in a 
very bad condition, the etticiency had fallen from 75 to 25 per 
cent., which meant that both generators and motors would have 
to sustain a much heavier load for the same amount of water 
raised. ^ Mr. W. C. Mountain, Director of plaintiff company, 
said that he was quite satisfied that the plant was capable of 
doing the work specified if it, were properly looked after. lt was 
absolutely necessary that there should be a relief pump in work 
of that character, as the motors should have been overhauled 
every 24 hours, which overhauling would take a man from one 
to one and a half hours, Mr. Mountain said that, with regard 
to the testing, it was the defendants' duty to call upon the 
plaintiffs to make a test of the plant before their expert. Sucir 
a test was arranged for, but was never held. The plant had 
been started up, owing to the impatience of the defendants" 
directors, before the motor coils had been dried out. The motors 
were perfectly dry before being installed in the shaft, and were 
tested at plaintiffs’ works with 10,000-volt alternating current. 
He denied that the machines were insulated in the first place 
with damp cotton. The insulation was not impregnated, as the 
machines were too large to allow of this. The process of im- 
pregnation, said Mr. Mountain, was only applicable to small 
machines. Varnished cotton insulation (which was used for 
one motor) was not absolutely impervious to damp. With regard 
to temperature, Mr. Mountain thought that 150° C. was not too 
high for an asbestos winding. Mr. John Morley, foreman en. 
gineer for the plaintiffs, gave corroborative evidence, and the 
hearing was then adjourned until the 29th inst. 


NOTES 


Southwick Electricity Works.—The Works Committee 
of the Shoreham Harbour Trustees dissents from the view 
‘of the Corporation that the works carried out near the Southwick 
Electricity Station are suflicient for the protection of the foreshore 
of the harbour at that spot. The Harbour Master’s report on 
the subject reads as follows: ''With reference to the portion 
of the foreshore fronting the Electricity Works, I find that the 
work which has been done by the Corporation of Brighton con- 
sists of a line of piling and planking about 130 ft. long lying 
parallel with the foreshore and through the crown of the beach. 
The western end of the work is about 20 ft. short of the western 
boundary of the Corporation's land, but I am informed that 
the work will be extended to that point. The work consists 
of 7 in. by 7 in. piles 8 ft. 6 in. long, driven about 6 ft. into 
the beach, 9 ft. 6 in. apart from centre to centre, and planked 
on the sea side 5 ft. down from the top with 3 in. by 9 in. planks. 
This work, although being suflicient to merely support the 
material which is being deposited on the north side of it for 
filling-in purposes, is not, in my opinion, suflicient to withstand 
the force of sea which would reach it during a southerly gale 
at high spring tide. There are, however, indications that the 
beach is again accumulating at this part of the foreshore.” 

BURNLEY: Electric Power Charges.—The Corporation an- 
nounce this week a reduction in the price of electricity. Elec- 
trical energy for power and heating purposes will be reduced 
to lid. per unit for the first 39 hours per quarter, calculated on 
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the consumers maximum demand, and а 14. per unit afterwards 
during the same quarter. Moreover, quarterly accounts will be 
subject to a 5 per cent. discount for prompt payment. 

BURSLEM: Electricity Accounts.—The accounts of the Elec- 
tricity Department for the year ending December 3156, 1907, 
show an income of £35,261, and expenditure £1,223. Of this 
gross profit, interest on loans absorbs £1,002, and sinking fund 
X809, leaving a net profit of £202. Expenditure on capital ac- 
count during the year was £5,918, making a total capital expen- 
diture of £52,397. 


CANADA: Telephone Purchase.—A Bill has been introduced 
into the Ontario Legislature providing that, where the majority 
of subscribers in a district petition for the establishment or 
extension. of a telephone system, the municipality can issue 
debentures for ten years to cover the cost of the work, and to 
levy a special rate to pay the annual instalments of principal 
ani interest. Any deficiency may be made up out of the rates. 

CHICHESTER: Electric Lighting.—A site has been secured 
at Stockbridge by the Chichester Electric Lighting Co. for its 
works. 

COWDENBEATH: Electric Lighting.—The Manager of the 
Fife Electric Power Co. has had a conference with the Town 
Council with regard to the supply of electricity to the borough, 
and a report is to be drawn up by the company and presented 
to the Council at an early date. 

DERBY: New Power Station.—The new electricity works of 
the Derby Corporation, which were described and illustrated in 
ELecrricaAL ENGINEERING, Vol. 1I., 979, were formally opened 
last week by the Mayor, who started one of the new steam 
turbines, and Alderman Butterworth, Chairman of the klec- 
tricity Committee, who started the second turbine. 

DURHAM: Klectricity in Coal. Mines.—A start has been made 
with the work of the New Winning East Pit, Lumley Colliery, 
near Chester-le-Ntreet. It is stated that this will be the only 
coal mine in the world which will be worked entirely by elec- 
tricity—all winding, pumping, hauling, screening, coal cutting, 
and lighting being carried out electrically. 

EALING: Noisy Tramcars.—Iin connection with thè action 
which the Council proposes to institute against the London 
United Tramways, Ltd., for an injunction in respect of alleged 
nuisance caused by the noise of the tramcars, the Chiswick 
Urban District Council has agreed to contribute a sum not ex- 
ceeding £60 towards the cost of the action. 

EDINBURGH: Underground Telegraph Waires.—The Secre- 
tary of the Chamber of Commerce has received a communication 
from the Postmaster-General in response to inquiries as to the 
progress of underground cable work in Scotland during 1907. 
The letter from the Postmaster-General points out that it is 
hoped within a few weeks’ time to complete the line from Glas- 
gow to Falkirk. The underground line from Linhthgow to 
Edinburgh, the letter states, would have been completed long 
since but for the dithculties which have been experienced in 
obtaining from the Corporation of Edinburgh the necessary con- 
sents to the execution of the underground work required in the 
streets of Edinburgh. An arrangement may probably be arrived 
at, but as this involves the use of existing ducts, so small that 
the size of the cable has had to be reduced, it may be necessary 
to duplicate the work later on. 

Leith Tramways.—An amicable arrangement has been. come 
to with regard to the points of difference between the Edin- 
burgh Corporation and the Leith Town Council in regard to 
the proposed extension of the Leith tramways to Granton. 

FLEETWOOD: Jransfer of Electrical Undertaking.—An 
agreement has been come to between the Council and the Fleet- 
wood & District Electric Light & Power Co. for the purchase 
of the undertaking of the latter at £16,000 for the works, and 
£2,500 for the site. 

GLASGOW: Assessment of Telephone Wires.—A dispute has 
arisen between the Postmaster-General and the Glasgow Cor- 
poration with regard to the amount of the assessment upon the 
telephone undertaking acquired from the Corporation. Prior to 
th: taking over of the undertaking by the Postmaster-General, 
the Telephone Department paid assessment amounting to £1,690, 
but the Post Ottice now raise objection to the amount. "The 
Police Finance Committee of the Corporation recommend that 
a representation be made to the Treasury in order to secure 
payment. 

HAMPTON WICK: Noisy Tramcars.—At the last meeting of 
the Council, the Highways Committee reported the receipt of 
a letter from the Commissioner of Police, stating that the result 
of careful inquiry showed the source of the noise from the 
tramcars was to be found not in the cars (which were kept in 
good condition), but in the track, which was very defective, so 
much so that in places the wheels came in contact with the wood 
blocks or stone setts. A copy of the Commissioners’ letter as 
to the noise of the trams is to be sent to the Board of Trade, 
aud the Borough Survevor is to report to the committee on the 
subject in due course. 

HANDSWORTH: Tramway Purchase.—The Board of Trade 
has been asked to appoint a referee to determine the price to be 
paid bv the Council for the tramway company's undertaking in 
Handsworth. If an agreement cannot be come to upon the 
terms of the subsequent lease, the referee is to consider this 
matter also 
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HANWELL: Transfer of Electric Lighting Order.—The Metro- 
politan Electric Supply Co. mtimates its willingness to take 
over the Council's electric lighting order for £500. Тһе con- 
sulting engineer to the Council recommends that the company 
should also pay the interest on the money borrowed for the 
purposes of obtaining the order, viz., about £40, and he is in 
communication with the company upon this point. 

INCE: Electric Lighting Order.—An agreement has been 
come to between the District Council and the Wigan Corpora- 
tion with regard to carrying out the terms ot the Council's 
Electric Lighting Order. 

LAUNCESTON (TASMANIA): Electricity Accounts.— The 
report of the City Electrical Engineer for the year 1907 states 
that the expenditure on capital account during the year 
amounted to £5,555. Of this amount £648 was part of balance 
due to the contractors for three-phase plant, £944 for meters, 
construction work on mains, consumers' connections, &c., the 
balance being for general stores and private wiring, after allow- 
ing for repayments to the department for work done. The total 
expenditure to December 5150, 1997, is £164,196, including 
£2,825 value of stock on hand. The number of consumers 15 
5,175. An expenditure of £11,663 on consumers’ meters has been 
incurred. A sum of £50,C00 has been spent on the change over 
from single-phase to three-phase working. The report points 
out that when single-phase was wholly in use, the earnings from 
power were only £53/. | During 1907 the revenue from this 
source was £1,835, an increase of £1,298; leaving, after de. 
ducting increased maintenance charges, a net increase of £1.201. 
The total revenue for the year was £16,286, as against £14.94 
for 1906. The increase in revenue from lighting is 286 per 
cent. over last year; the increase in revenue trom power is 67°45 
per cent., and from heating 20°05 per cent. The expenditure for 
the vear "shows an increase of £910. The revenue from street 
lighting was £2,434 for 357,878 units, equal to 1°633d. unit. 
In 1895 the city was lighted by 274 gas lamps at £ 6d. 
each per annum=£1,473 15s. ‘There are now 432 л 
lamps and 175 атс lamps. The balance carried to net revenue 
account is £8,770, an increase of £575. Interest and contribu- 
tions to sinking funds have increased by £155, leaving an actual 
surplus on the year’s working of £1,557. The sinking and re- 
serve funds now amount to £23,518. The gross profits since the 
commencement of the undertaking have been £66,070. During 
the year under review the units generated were 1,722,580; units 
used at power station, 17,000; units lost in transmission. 
127,820; units. supplied from sub-station, 1,577,560; units ac- 
counted for. 1,330,140; units lost in mains, transformers, meters, 
&c., 247,420. The total costs have decreased by 0°211d., or 121 
per unit sold. The maximum load was 680 kw. Several 
new types of lamps have been obtained and tested during 
the year. The best of these are the ‘‘Osram” and 
the “ Tungsten." Unfortunately at the present the fila- 
ment of the former, being of a fragile natupe, does not 
carry well in transit; the “ Tungsten” filament, however, seems 
to be of a tougher nature, and the results on opening up the 
shipments are more satisfactory in this respect. The Corpora- 
tion have obtained a few of these lamps, and they are available 
to the public at cost price, or are supplied free on the usual 
basis of lamp renewals to an equivalent in money value. The 
tests made so far show that the lamp maintains its original 
candle-power to within a few рег cent. after about 1,000 
hours’ burning. 

LIVERPOOL: Motor Generators. —At the last meeting of the 
Liverpool City Council. a question was asked as to why the 
tender of the British Westinghouse Electric and Manufacturing 
Co. for the supply of a 500-kw. and 200-kw. motor generators 
was accepted. Sir C. Petrie, Chairman of the Tramways Com- 
mittee, stated that the tender in question was the lowest, and 
in view of the fact that the Westinghouse turbines at the Lister 
Grove station had been working satisfactorily the Committee felt 
justified in accepting the tender. 

LONDON: London County Council. Highqate Hill Tram- 
ways.—At the meeting on Tuesday the Council agreed to pur. 
chase for £15,000 the Highgate Hill cable tramwavs. About 
5:46.000 is to be spent on electrifying the line (see ELECTRICAL 
ENGINEERNG, April 9. p. 514). 

Hammersmith-Putney T'ramways.—The report of the High 
wavs Committee given on p. 596 was adopted. 

Electric Lighting | Loans.—' The Finance Committee have 
submitted а statement to the Council showing the 
amount sanctioned during the financial year 1907-8 апа 
the three preceding years. The following аге the 
items in respect of electric lighting :—1904—5, £749, 109; 1905-6. 
5519.119; 1906-7, £282,760; 1907-8, £272,518. The amount for 
the vear 1904-5 does not include anything in respect of the loan 
of £1.415,000 made to the St. Marylebone Borough Council on 
July 26th, 1904, for the purchase of part of the undertaking of 
the Metropolitan Electric Supply Co.. Ltd., as the Act authoris- 
ing the Borough Council to make the purchase dispensed with 
the sanction of the London County Council to the borrowing. 

Lea Bridge. Leyton and Walthamstow Tramways.—The Lon- 
don County Council propose to hold a special meeting soon after 
Faster to discuss the question of purchasing. by agreement, the 
portion of the Lea Bridge. Levton and Walthamstow Tramways 
Co.’s undertaking in the Lea Bridge Road. 
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G reat Northern, Piccadilly d: Brompton Railway.—The Council 
has approved a plan of the exits and entrances at the street 
level of the station to be erected on the Great Northern, Picca- 
dilly & Brompton Railway at South Kensington (Pelham Street). 
As these plans differ somewhat trom the original ones submitted 
by the company, the Council has accepted a sum of £500 towards 
the cost oi eflecting a street widening opposite the station, ren- 
dered necessary by the construction of the exits and entrances 
nearer the footway than was originally contemplated. 

fFranco-British | Exhioition,.—l1he Council has approved the 
plan of the exits and entrances at the street level of the Central 
London Railway Co.'s proposed station at Wood Lane, Hammer- 
smith, which is intended to serve the Franco-British Exhibition. 
The trontage of the station will be set back 15 ft. from the edge 
of the kerb, and three entrances and two exits will be provided. 

Fulham: Electrical Development.—A canvasser for power and 
lighting purposes is to be appointed at a salary of £2 per week 
and commission. 

Hammersmith: Tramways.—The Law and Parliamentary Com- 
mittee, being of opinion that a double tramway line over Ham- 
mersmith Bridge would be dangerous, has decided to oppose the 
West London, Barnes and Richmond Tramways Bill. ‘the same 
committee has decided that notice be served upon the London 
United Tramways, Ltd., requiring them to forthwith make good 
the defective joints in the tramway rails, and to take up and 
relay with new wood blocks the paving inside the tramway rails 
throughout the whole length of Goldhawk Road and Uxbridge 
Road in the borough. 

Marylebone: Electric Lighting Loan.—The Council has de- 
cided to take up a loan of £31,506 for electric lighting pur- 
poses at 4 per cent. from the London County Council, repayable 
in 50 years. 

Nt. Pancras: Stock Clhecking.—Negotiations have been entered 
into with several firms of valuers, with the result that an 
offer has been accepted from Messrs. Bromhead & Co., 53 
Cannon Street, E.C., to make a thorough and detailed schedule 
of the stores in hands for balance-sheet purposes, and to check 
and price same, and supply the inventory as required for 35 
guineas on the understanding that if engaged for more than 
one year they will only charge 25 guineas next year, so as to 
bring their fee to 50 guineas per annum, at which rate they are 
prepared to do the work in subsequent vears. 

Street Lampas.— he Chief Electrical Engineer having received 
from the Borough Engineer an inquiry as to the probable cost 
of shifting all the arc lamps in the Tottenham Court Road from 
the centre of the roadway to the pavement, in view of the 
asphalting of the thoroughfare, the former reports that the 
proposal would involve five additional lamps. There would be, 
he said, considerable diftticulty to be surmounted, inasmuch as 
pretty nearly throughout the Tottenham Court-road the cellars 
come very near the surface, and consequently the small space 
left is choked with electric, telegraph, telephone, gas, water, 
and hydraulic mains. The estimated cost of increasing the 
length of the circuits from the centre of the road to the side, 
in every case shifting the existing posts and supplying and 
erecting five new lamps and columns, is £350, and, in addition 
to this capital expenditure, there would be a permanent revenue 
charge for the maintenance of the five lamps of about £87 per 
annum. The electricity committee strongly disapprove of the 
proposed alteration of centre lighting to side lighting, on the 
ground that experience proves that the centre lighting 1s more 
advantageous from an illumination point of view. 

Westminster; Street Boxes.—The City Council Works Com- 
mittee have had before them the views of the Westminster Elec- 
tric Supply Corporation with reference to the committee’s con- 
sent to the laying of mains and boxes in four thoroughfares, 
subject, infer alia, to the proposed boxes being ventilated by 
combined ventilating covers instead of by separate gratings. The 
company stated that very great care is taken to render the boxes 
watertight, that ventilation is essential, and the difficulty is to 
combine this with keeping the boxes clean and dry; that hitherto 
they have used small ventilating boxes connected to the main 
boxes by a pipe; that the little boxes with a grating on top are 
placed as close to the huuse front as possible, and after rain all 
that is necessary is to lift the grating and dry them, an operation 
which takes a few minutes only. After negotiations, the Coun- 
cils Works Committee has decided to agree to the use of 
separate pits of the existing pattern for ventilating street boxes, 
provided each pit be placed as close as possible to the box itself, 
and, wherever practicable, over the line of the company's wires. 

I.ONGTON: Street Lighting.—It has been decided to replace 
41 gas lamps by 18 arc lamps for the street lighting. The 
capital cost will be £585, and the annual charges in respect of 
current, trimming, cleaning, attendance, &c., £504. The lamps 
will be run in two circuits of nine lamps each, and every 
alternate lamp 18 to be switched off at 11.15 p.m. 


MANCHESTER: Tramways Undertaking.—' The estimates of 
income from the tramways undertaking from the present 
financial vear is £813,662. Capital expenditure for the year js 
estimated at £78,000, mainly on new cars, sheds, &c. 

NEWCASTLE: Cables under the Tyne.—An application from 
the Newcastle Electric Supply Co. for permission to lay a 6.000- 
volt. three-core, lead-covered cable across the bed and foreshore 
of the Tyne between Carville, Wallsend, and Hebburn has been 


granted, but owing to the uncertainty of the date when the 
tunnel works will be completed, permission has also been granted 
to regard the works as a temporary works on the condition that 
the company exhibits a board indicating where the electric casles 
are on either bank of the river. 

NEWPORT, MON.: Tramway Depreciation.—'The Electricity 
and Tramways Committee recommend that before any surplus 
on tramway revenue account is applied in relief of rates, a sum 
averaging £35,000 per annum should be paid into the tramways 
reserve fund. 

NUNEATON: street. Lighting.—In connection with the re- 
newal of the Gas Co.'s contract tor street lighting, the Electricity 
Committee endeavoured to secure the substitution of electricity 
lor gas, but the Council decided that it would be unwise to 
make the change at present, owing to electricity being still “in 
its infancy," and new lamps being continually brought out. 

OXFORD: Zhe Tramway Question.—At the last meeting of 
the Corporation Councillor Hastings moved a resolution calling 
for a detailed statement of the whole of the legal and profes- 
sional charges incurred in the purchase of the horse tramway 
system, the special arbitration case, and the contract for the con- 
struction and electrification of the new tramways. The Council 
went into committee on the question, and it was ultimately stated 
that tne resolution was lost. i 

PEMBROKE: FElectric Supply Charges.—The Electrical En- 
gineer has been instructed to prepare a report upon a revision 
ot the present svstem of charging for electrical energy for cook- 
ing and heating purposes. 

PENZANCE: The HElectric Lighting Order.—The Penzance & 
District. Electric Supply Co. has been notified by the Board of 
Trade that the consideration of the question of revoking the 
company's order has been deferred to October 31st. 

ROTHERHAM: Tramway .fleceipts.—The receipts from the 
tramway undertaking for the year ended March 31st, 1908, 
amount to £31,678, as against £26,916 for the previous year. 

SHEFFIELD: Tramway — Extensions.—According to the 
Nheffeld Telegraph, a number of important tramway extensions 
are to be completed during the coming summer months. Work 
is at present proceeding upon the Hillsborough-Malin Bridge 
section, the permanent way of which is expected to be com- 
pleted soon after Easter. Later on the Eccleshall extension will 
be put in hand. 

TORQUAY: Tramway Supply.—With regard to the applica- 
tion of the Tramway Company tor an increased maximum supply 
for working the tramways, Messrs. Kincaid, Waller, Manville & 
Dawson have reported to the Council as to the ways and means 
for complying with this request. The generating station at 
present does not permit of the addition of further plant. and 
the report recommends that the power-house should be wholly, 
or partially, removed to a larger site adjoining the dust- 
destructor works. This would involve the use of a cooling 
tower, as the site in question would prevent the use of sea-water 
for condensing purposes. Two alternative schemes have been 
presented, one of which involves the complete transfer of the 
plant and housing it in new buildings, and the second provides 
for the transfer of a portion of the plant, leaving the remainder 
as at present. The respective estimates are £29,590 and 
£16,000. At the last meeting of the Corporation the matter 
was referred to the Electric Lighting Committee for a report. 
There was а good deal of criticism of the reports of the con- 
sulting engineers, some members of the Council apparently 
being convinced that it is possible to instal the additional plant 
necessary on the present site. The estimates of the consulting 
engineers are based upon the consumption of 1,107.364 units by 
the tramway company during 1908, of which 659.065 units would 
be for traction purposes, and the remainder for lighting. 

WATFORD: The Electrical Engineer.—The Council has 
decided to give the electrical engineer, Mr. J. R. Weston, notice 
terminating his engagement in consequence of his having engaged 
a temporary draughtsman without the sanction either of the 
Electricity Committee or the Council. 

WEALDSTONE: Electric Lighting.—Under the Wealdstone 
Electric Lighting Provisional Order, 1906, the North Metro- 
politan Electric Power Distribution Co., Ltd.. is bound to lav 
mains in the compulsory area within two vears from July 20th, 
1906. At the last meeting of the Council the Finance Com- 
mittee drew attention to the fact that no work has yet been 
commenced by the company. nor were the committee aware that 
any were contemplated. It was ultimately decided that the 
Council could not interfere until the time has expired. 

WEST НАМ: New Chain Grate Stokers.—-The Electrical Engi- 
neer having reported that 16 was necessarv to proceed with the 
erection of two of the five chain grate stokers at the generating 
station, included in his estimate of £51,600, the Committee have 
decided in favour of his being empowered to proceed with this 
work at an estimated cost of £700. 

Tramways.—The Town Clerk has reported to the Committee 
that a writ has been issued against the Corporation at the 
instance of Mr. F. Osman, the contractor for the construction 
of the tramways, for the recovery of £615 under an agreement 
for laying metallic returns from the Canning Town 
station to the end of the double track in Barking Road, and 
also for damages for breach of the contract entered into with 
the Corporation as to the laying of certain tramwavs in West 
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Hain, and for delay on the part of the Corporation in permitting 
him to commence the work. After careful consideration, the 
Committee, desiring to avoid litigation, have settled the claim, 
subject to the Council’s confirmation, at £2,000, and a sum not 
exceeding £50 for costs. 

WESTON-SUPER-MARE: Street Lighting.—The Local Elec- 
tric Supply Co. has been granted permission to carry out some 
experimental electric lighting on the sea front. 

WILLESDEN: //arrow Ltoad-Paddington Tramways.—Subject 
to the Metropolitan Electric Tramways, Ltd., agreeing to do 
their utmost to expedite the widenings remaining to be carried 


TENDERS INVITED AND 


ABERDEEN.—-The Electricity Committee recommend that 
application be made for sanction to borrow £80,000 for exten- 
sions to the electricity undertaking, out of which sum the 
purchase of the Cults electricity undertaking will be made. 
The recommendation was adopted at the last meeting of the 
Corporation. 

AMSTERDAM.—A concession has been granted to the Amster- 
dam and North Holland Electric Tramways Co. for a tramway from 
Amsterdam to Krommenie and two branch lines from Zaandyk 
to Wyk aan Zee, and from Wormerveer to Purmerend. ‘The 
total length of the lines will be about 28 miles, and the work 
has to be completed within two years. 

ARRAN.— The Marquis of Graham has instructed Messrs. 
Stevenson & McGuttie to draw up specifications for an electric 
light and power installation at his two residences and the estate 
ollices in Arran. А water power scheme is in contemplation, 
using pelton wheels and a transmission line of about 12 miles 
in leneth will be involved. 

ASTON.—-Mr. R. Н. Bicknell held an inquiry last week into 
the application by the Council to borrow £25,213 for the elec- 
tricity undertaking. The capital expenditure upon the under- 
taking to date amounts to £154,466. Part of the loan now 
sought is in connection with the supply in Erdington, for which 
pewers were obtained last session. It is estimated that the 
maximum demand during the next winter will amount to 2,156 
kilowatts, whereas the plant capacity is only 1,708 kws. 

CANTERBURY.—A local Government Board inquiry was held 
last week into an application by the Corporation to borrow 
£4,00) for electric lighting extensions. 

DUNDEE.—Tenders are invited for the following :—(a) 
steam, exhaust, feed water, and drain piping system, with two 
fteam-driven feed pumps and two hotwell tanks for main 
generating station; (b) equipment of circulating water pump 
room, including two electrically-driven vertical-spindle centri- 
fugal pumps, in connection with the main generating station; 
(c) circulating water-pipe system (about 1,500 feet long), in con- 
nection with the main generating station; (d) overhead travel 
ling cranes for main generating station and two sub-stations. 
Full particulars from the City Electrical Engineer, fee £3 3s., 
returnable, and tenders to the Town Clerk by April 27th. 

GOVAN.—Tenders are invited for the supply of the follow- 
ing stores for the year ending May 15th, 1909: Oil, waste, and 
engine-room stores; cables; cable accessories; bitumen and com- 
ponie for joint boxes; electricity meters; house service fuse 
oxes; wrought-iron tubes and fittings; cast-iron pjpes; arc 
lamp carbons; coal; joint boxes; motors; motor starters and 
D.P. switches. Particulars from the Borough Electrical Engi- 
neer, and tenders to the Town Clerk by April 27th. 

HASLINGDON.—Tenders are invited for overhead tramway 
lines with tangential suspension, telephone system, and tower 
wagon. Particulars from the consulting engineers, Messrs. 
Handcock & Dykes, 1 Victoria Street, Westminster (fee, three 
рен; returnable), and tenders to the Town Clerk by April 

th. 

HORNSEY.—Tenders are invited for the supply of cable, 
feeder pillar joint boxes, &c., in connection with a new 
feeder cable to Muswell Hill. Forms of tender, &c., from the 
Borough Electrical Engineer (fee, 10s. 6d., returnable), and 
tenders to the Town Clerk by April 21st. 

ITALY.—The Bulletin of the French Chamber of Commerce at 
Milan, for Ma-ch, announces that the Rome municipality intend 
to instal a generating works having a capacity of 7,000 h.p. 

LANCASHIRE.—Messrs. Pearson & Knowles Coal & Iron 
Co., Ltd., contemplate an expenditure of about £40,000 upon 
an electrical installation and new screening plant at their May- 
pole Collierv, Abram, near Wigan. 

LONDON: London County Council.—Tenders are invited for 
the wiring and fitting for electric lighting of a tramway car shed 
at Mare Street, Hackney.  Particulars from the Clerk, fee 
£2 2s., returnable, and tenders bv May 12th. (See an official 
advertisement.) 

Tenders are invited for the supply and delivery of (a) 175 
double-deck, roof-covered, electric car-bodies; (5) 175 pairs of 
maximum traction swing bolster trucks; (c) 175 complete elec- 
trical eauitoments for operation upon the overhead trolley, sur- 
face contact, and underground conduit systems of electric trac- 
tion. Full particulars from the Clerk to the Council (fee 
£2 2s. returnable), and tenders by May 9th. 
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out in connection with the Harrow Road and Paddington trar- 
ways, a three months’ extension of time from May 6th, 1908, i» t^ 
be granted them for performing the condition of a bond. ‘This 
bond was entered into in December, 1906, in the sum oi 
£25,000, to be paid to the Council in the event of certain widen. 
ings not being satisfactorily completed within a period of 18 
months from November 6th, 1906, or within such extended period 
not exceeding six calender months, as, having regard to caures 
beyond the control of the company, should be necessary tor 
such completion. The Council has decided not to further oppose 
the Metropolitan Electric Tramways Bill, 1908. 


PROSPECTIVE BUSINESS 


The Highways Committee recommend that an expenditure va 
capital account not exceeding £51,000 be sanctioned for the 
execution of the road work and platelaying, exclusive of the 
supply of rails and special track work, on the conduit system, 
of the existing horse tramways from Lavender Hill via Queen: 
Road, Battersea, to Chelsea Bridge. 

Hammersmith.—Vhe Electricity and Lighting Committee 
have had under consideration the question of converting the 
system of lighting the streets in the borough from gas to 
electric lighting, in which the necessary low-tension mains have 
already been laid for private supply. Sixty-eight streets are 
affected by the proposal, and the Engineer has submitted a 
report showing that in these streets electricity giving a greater 


candle-power could profitably be substituted for the present gas 


supply at the same rate of charge, viz., £3 15. per lamp per 
annum. No capital expenditure will be incurred in laying 
mains, as the suggested scheme provides for the use of the 
existing low-tension mains only, and it is proposed to purchase 
the present gas columns. ‘The Committee proposes to take 
over the streets along which low-tension mains are laid, and 
supplv a 44 candle-power electric lamp in substitution for the 
30 candle-power gas lamp. 

Hampstead.—The Borough Council is to lay a main for the 
supply of electric current to private consumers at an estimated 
cost of £41. The Electrical Engineer has been authorised to 
obtain meters and other stores at ап estimated cost ot 
£48 115. 9d. 

Poplar.—The Electricity Committee invite tenders for 
the erection of а sub-station building at Millwall in brick. 
ferro-concrete, or corrugated iron. Full particulars from the 
Borough Electrical Engineer, fee 5s., not returnable, and tenders 
to the Town Clerk by April 29th. 

MORLEY.—For the purpose of providing additional plant in 
connection with the tramways ап application is to be made to 
the Local Government Board for sanction to borrow £7,942. A 
further sum of £5,000 is to be borrowed for new cables. 

SPAIN.—The Gaceta de Madrid of March 18th notifies that the 
Compania General de Tranvias has applied for a concession ior 
an electric tramway in Barcelona, and that a period of one 
month 1s allowed for the presentation at the Direccion General de 
Obras Publicas, Madrid. of competitive propositions. 

TONBRIDGE.—The Council invite tenders for the supply and 
erection of the following plant: Section A.—One 150-kw. hizh- 
speed steam generating set with ejector condenser. Section B.— 
Steam feed pump, 700 gallons per hour. Centrifugal Motor- 
driven pump, 20,000 gallons per hour. Steam, exhaust, feed, 
and water piping. Section C.—Two switchboard panels, milking 
booster and switchgear, cables and connections. Specifications, 
&c., from the Electrical Engineer (fee £1 per section returnable . 
and tenders to the Town Clerk by April 22nd. 

WHITEHAVEN.—The Corporation is recommended to appir 
to the Local Government Board for sanction to borrow £1,700 
for a surface condensing plant, battery, switchboard, and 
booster, extensions of mains, and auxiliary plant at the ele- 
tricity works. 

WIGAN.—An application is to be made to the Local Govern- 
ment Board for sanction to borrow £22,696 to cover expenditure 
on capital account, in addition to committments during the 
coming vear. 

WILLESDEN.--The Electrical Engineer has been instructed 
to prepare the necessary specifications and advertise for tenders 
for the installation of additional plant at an estimated cost of 
£1,500 at the Salusbury Road sub-station, in order to cope with 
the increased demands of the district. An additional feeder 
cable is to be laid from the Salusbury Road sub-station at an 
estimated cost of £2,070, to relieve the present overload on the 
High Road, Kilburn, teeder. and mains аге to he extended in 
Furness Road at an estimated cost of £62. The Council has 
approved the action of the chairman of the Electricity Сот: 
mittee authorising extension of mains in St. Gabriel's Road 
(estimated cost, £31) and Teignmouth Road (estimated cost. 
£17 10s.). 

WOOD GREEN.—Messrs. May & Hawes have been retained 
to advise on the electrical work for the new infirmary. An offer 
has been received from the North Metropolitan Electric Power 
Supply Co. 

YORK.—A Local Government Board inquiry was held on 
Tuesday into an application by the Corporation for sanction to 
borrow £25,285 for the purpose of the electricity undertaking. 
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TENDERS RECEIVED AND ACCEPTED 


BECKENHAM.—It was stated at the last meeting of the 
Beckenham Urban District Council that the superintendent otf: 
the Fire Brigade had reported that the present system of 
fire alarms gave rise to many unnecessary calls, and that tenders 
had been submitted for an improved system known as the 
“Stuart and Moore Pendulum " system. Тһе Council decided 
in favour of acceptance of the National Telephone Co. s tender to 
fix this system in Beckenham at an annual charge of £180. It 
was pointed out that the annual rent paid for the existing system, 
including daily testing, was £1/2. The only other tender was 
that of the G.P.O., for what was known as the ‘ Buzzer ' 
system, with street posts and overhead wires, at £152 per 
annum, to which the superintendent estimated that £26 should 
be added as the cost of testing, and £10 for the rent of an 
exchange, making a total of £188. 

BRIERFIELD.—The Brierfield District Council has accepted 
the tender of Messrs. Carter & Co., of Nelson, for the main- 
tenance of fire-alarms in the district during the year ending 
March 3156, 1909. 

ELECTRIC POWER IN STEEL WORKS.—Messrs. Marples, 
Leach & Co. advise us that they have been successful] in securing 
the order for the supply, delivery, and erection of a high-tension 
two-phase alternating-current induction motor for driving two 
10 in. and 8 in. mills at the works of Messrs. Samuel Osborn 
& Co., Ltd., Shetlield. This motor is being wound for the 
high-pressure distributing mains of the Shetteld Corporation 
Electric Supply Department at 2,000 volts, two phase, 5U cycles. 
The motor is normally rated at 550 b.h.p., but is capable of 
sustaining very considerable overloads for short periods without 
injury; it is being provided with wound rotor, brush lifting, and 
short-circuiting device, by means of which the wear and tear on 
the. brushes and slip rings is reduced to a minimum. In order 
to enable the fly-wheels to take their proper share of the work, 
the rotor is being provided with a bank of resistances which 
rotate with the machine, thus allowing а considerable per- 
centage of slip when the load exceeds the normal. This motor 
is the largest motor which has yet been placed upon these mains, 
and it is anticipated that very great economy will result in the 
working of the mill. | 

ERITH.—The Council has accepted the tender of George 
Wright, Ltd., at £7 13s. 6d., for ili supply and fixing (exclu- 
sive of builders' work) of a collapsible steel gate (8 ft. by 8 ft.) 
for the Northumberland Heath tramway shelter. 

The Council has also accepted the following tenders for 
annual supplies of stores to the electricity department :—Oils, 
W. Н. Wilcox; gauge glasses, W. Н. Wilcox; carbons, Veritys, 
Ltd.; meters, General Electric Co., Ltd.; incandescent lamps, 
Veritys, Ltd.; joint boxes, Callender's Cable & Construction Co., 
Ltd.; cut-outs, British Insulated & Helsby Cables, Ltd. With 
regard to tenders for cables, &c., the Electrica] Engineer is to 
obtain samples from several of the lowest tenderers and report 
thereon to the Electric Lighting and Tramways Committee. — . 

GREAT EASTERN RAILWAY.—-An order for 10 '' Cascade" 
induction motors for driving printing presses has been placed 
with the Sandycroft Foundry Co., Ltd. 

HEYWOOD.—The following tenders have been accepted :— 
section A: Boiler, &c., Messrs. Thomas Hill & Sons, £1,605; 
Section В: Engine, dynamo, condensors, &c., Messrs. Browett, 
Lindley & Co., Ltd.; Section С: Lighting switchboard, Messrs. 
Whipp & Bourne, £827; tram feeder cable, British Insulated & 
Helsby Cable Co., Ltd. The Heywood Electricity Committee 
have also instructed the Borough Engineer to prepare specifica- 
tions and quantities ior the extensions (buildings and founda» 
tions) at the electricity works. 

ILFORD.—The following contracts have been entered into 
for the ensuing year :—Cables, W. T. Henley’s, Ltd.; coal, Din- 
ham, Fawcus & Co., Ltd., E. Foster & Co., Ltd., Lindsay Blee 
& Co., Ltd.; house service and fuse boxes, General Electric Co., 
Ltd. ; incandescent lamps, Cryselco Electric Lamp Co., Ltd. ; 
joint boxes, W. Lucy and Co., Ltd.; meters, Ferranti, Ltd., and 
Siemens Bros. Dynamo Works, Ltd. 


LONDON: London County Council.—The following tenders 
have been reveived for shafting, pulleys, &c., for the first 
portion of the central car depot in Woolwich Road :—Forced 
Lubrication Co., Ltd., £400 3s. 2d.; Smith & Grace Screw Boss 
Pulley Co., Ltd., £453 17s. 8d.; David Bridge & Co., Ltd., 
£435 15. 7d. and £466 15s. 2d.; The Unbreakable Pulley & 
Millgearing Co., Ltd., £553 2s. 3d. and £556 12s. 6d.; Buck 
and Hickman, Ltd., £572 1s. 3d. and £546 7s. 8d. Тһе High- 
ways Committee recommend the acceptance of the tender of the 
Forced Lubrication Co. at £400 3s. 2d. The Highways Com- 
mittee also recommend the acceptance of the tender of Messrs. 
Н. W. Ward & Co., at £103 14s. 9d., for accessories for a 
74 inch capstan lathe at the same depot. 

The Highways Committee further recommend the acceptance 
of an offer by Messrs. Hadfield’s Steel Foundry Co. to under- 
take, for a sum of £4,524 10s., the manufacture and delivery 
of the special trackwork required for the renewal of the per- 
manent way of portions of the tramway track in Westminster 
Bridge Road, Kennington, Clapham, Old Kent Road, and 
Camberwell Green. The tramways in question were among the 
first to be constructed by the Council for electric traction, and 
electric car services have been in operation since May, 1903, 
and January, 1904. 

The following tenders have been accepted in connection with 
the construction of 20 new car bodies by the Tramways Depart- 
ment, of car furniture, brake and sanding gear, window 
operating gear, and ventilator operating gear :— Hurst, Nelson 
& Co., car furniture, £569 Os. 9d.; United Electric Car Co., 
50 sets of brake gear at £4 19s. per set; Hurst, Nelson & Co., 
50 sets of sanding gear, movable steps, and life-guards, at 
£8 25. 6d., £3 128. 6d., and £4 55. a set respectively, and 
50 sets of window operating gear at £12 10s. a set; Hoskins 
& Sewell, Ltd., 50 sets of ventilator operating gear at £3 a 
set. The tender of Messrs. Hurst, Nelson & Co., for the supply 
of 400 sunblinds for the 50 car bodies referred to, and a further 
18 for maintenance purposes at £292 10s., has also been 
accepted. 

As the result of a careful examination it has been found that 
certain of the plates of the battery at the Victoria Embank- 
ment generating station have deteriorated, and the Highways 
Committee recommend that an offer by the Electrical Power 
Storage Co., who supplied the battery, to carry out the neces- 
sary repairs for £150, should be accepted. 

Fulham.—The Borough Council has accepted the following 
tenders for annual supplies for the electricity department :— 
General Electric Co., Ltd., fuse wire, &c.; G. A. Pestalozzi & 
Co., carbons; Lucy & Co., house cut-outs; Duckham & Co., 
Ltd., cylinder oil; W. H. Wilcox & Co., Ltd., crank chamber 
oil; H. Edmonds & Co., packings, &c. 

Hammersmith.—The Electricity and Lighting Committee has 
accepted the tender of the Main Colliery Co. for the supply of 
Graigola and Victoria coal, at 15s. 10d., for a period of three 
months, with the option of continuing the contract for a further 
nine months. 

Marylebone.—The following tenders have been accepted for 
stores tor the electricity undertaking: Edison & Swan, Ltd., 
cut-outs and switch blocks; W. McGooch & Co., Ltd., pear 
switches; Wm. Patterson, dynamo brushes, brass wire brushes, 
ссррег gauze brushes, copper tinsel brushes; Reason Manufac- 
turing Co., Ltd., house service meters; Chamberlain and Hook- 
bam, Ltd., prepayment тете. 

TYNESIDE.-—-An order has been placed with the British 
Thomson-Houston Co., by the Tyneside Electrical Develop- 
ments Co., for an exhaust steam turbine, having an output of 
1,500 k.v.a. at 2,875 volts, 40 cycles, at a speed of 2,400 revs. 
per min. This machine will work in connection with the Tees 
Bridge Tron Co. We give further particulars in a note on 
page 588. 

WORCESTER.—The tender of Messrs. J. Wood & Sons, Ltd., 
for extensions to the pump-house at the Hylton Road station 
has been accepted at £149 10s. 


= COMPANIES’ MEETINGS AND REPORTS 


ANGLO-ARGENTINE TRAMWAYS.—At the annual general 
meeting on Thursday the report and accounts given in our issue 
for April 2nd were adopted. Mr. J. Concanon, the chairman, 
who presided, dealing with the prospects of the undertaking, 
said that he thought the profits for the year 1908 would show 
a considerable increase. Up to April lst the gross receipts 
showed an increase of £30,742. With regard to the financial 
:tability of the company, he mentioned that the balance standing 
то the credit of the paving depreciation fund, and the general 


depreciation renewals fund, was £215,979. With a view to 
ascertaining more closely the figure which should in future be 
charged annually to revenue under this head, an exhaustive 
examination of the question would be made towards the end 
of the vear. The directors propose to make an issue of £5C0.020 
new debentures very shortly, £200,009 of which would be applied 
to meeting additional capital expenditure for increased rolling 
stock, &c., and the remaining £500,000 to the purchase of 
£509,009 of La Capital Traction & Electric Co., of Buenos 
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Aires 5 per cent. debentures. This might be regarded, the 
Chairman said, as a step towards the acquisition of other tram- 
way undertakings. 

BALAGHAT GOLD MINING.—Lord Ribblesdale, presiding 
at the annual meeting last week, called attention to the fact 
that the cost of electrical power supplied. from the Cauvery 
Falls power scheme had been reduced from £24 to £10 per 
horse-power per annum, a reduction which would, he said, result 
in à saving to the company ot £7,110 per annui. 

BATH ELECTRIC TRAMWAYS.— The report and accounts to 
December 31st, 1907, states that owing to the condition of the 
money market during the greater part of the past year the 
extension to Saltford was not proceeded with. It is proposed 
to construct this section at the first favourable opportunity. 
‘The additions to capital expenditure account during 1907 
amounted to £1,284. he falling off in the number of passengers 
carried has adversely affected the revenue account. The decrease 
in earnings may be wholly attributed to the unsatisfactory 
weather conditions prevailing during 1907. Various economies 
have been effected during the past year, and further savings in 
expenses are proposed which should benefit the year now current. 
After charging the expenses of operation and administration, 
there remains a balance of £15,568, to which is added balance 
brought forward from previous year, making a total of £15,749. 
Deducting interest on 45 per cent. first mortgage debenture stock, 
interest on loans, and dividend on preference shares for the year 
to December 31st, 1907, there is a balance of £2.489, which the 
directors recommend should be carried forward. At the meet- 
ing on Tuesday the report and accounts were adopted. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT.—The 
accounts for 1907 show an available balance of £54,180, including 
£2,207 brought forward. After payment of debenture stock in- 
terest and preference dividend there remains a sum of £17,150, 
out of which a dividend at the rate of 4 per cent. per annum 
is recommended, carrying forward £2,150. The report makes 
mention of the fact that the appropriation of the available 
balance of the Brisbane Tramways Co., of which this company 
holds all the shares, includes an allocation to renewals of £15,000, 
carrying forward £296. 


BRITISH ELECTRIC TRANSFORMER.—The annual meet- 
ing was held last week, Mr. J. Albright presiding. One of the 
directors, Mr. A. M. Billington, dissented from certain para- 
graphs in the report, and an amendment to the resolution to 
the effect that the report be received, but not accepted, was 
carried. A poll is to be taken. 


BROMLEY ELECTRIC LIGHT & POWER.—The report for 
1907 states that satisfactory progress has been made by the com- 
pany, the number of connections having increased from 71,222 
to 77,802, and the revenue from £13,99/ to £15.237. Consider- 
able extensions have been made to the generating plant during 
the vear, and an additional sub-station has been erected at Elm- 
stead. The year's trading, including the amount brought tor- 
ward, shows a profit of £12,386, and after payment of debenture 
interest and depreciation of stock there is a balance of £8,933. 
A further dividend for the last half-year, making 53 per cent. 
-for the year, is recommended, and the sum of £4,500 placed to 
reserve account, leaving £508 to be carried forward. At the 
annual meetang last week, when Mr. F. E. Gripper, the chairman, 
presided, the report and accounts were adopted. The Chairman 
said that if the business of the company increased during the 
current year at the same rate as it had during the past vear or 
two, the directors would have no hesitation in paying a dividend 
of 6 per cent. The amount placed to the reserve fund was 
nearly 5 per cent. of the whole of their capital, and this, he 
thought, was a very satisfactory condition of things. No new 
capital had been issued during the year, but the sum of about 
£6,000 had been spent on machinery. 


CALCUTTA TRAMWAYS.—The report for the year ending 
December 515%, 1907, shows gross traftic receipts £167,378, 
working expenses £104,235, and a revenue balance of £63,333. 
Against this have been debited the following amounts: De- 
benture interest, £15,750; interim dividend, £24,081; prefer- 
ence dividend, £8.253, leaving a balance of £15,248. To this 
is added the amount brought forward, £822, and interest 
earned, £2.908, making a total of £18,979, from which the 
directors recommend that a final dividend at the rate of 2s. 6d. 
per share, and that the balance of £1,778 be carried forward. 
In view of the heavy amount charged for maintenance during 
the year, the directors do not propose to make апу addition to 
the depreciation fund, which, after adding £2.185. interest 
on the depreciation fund investments, and the 55.000 trans- 
ferred from the balance of profit and loss account for 1906, 
and deducting £5,817, written off during the year for renewals, 
now stands at £48,080. The gross receipts are in excess of those 
of the previous year, which then constituted a record, by 
£8.521. The expenses, on the other hand, have increased by 
517.517, made up of power expenses £2,024, due wholly to the 
fact that the plant had to be overhauled in consequence of the 
excessive pressure put upon it bv the increased traffic, traftic 
expenses, £1,710, due to increased efficiency of service, main- 
tenance and repairs, £7.164. principally due to the difficulties 
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experienced in maintaining the cars owing to the pressure of 
the trattic and inadequate space for repair shops, and general 
expenses, £6,418, mainly due to the necessarily increased amount 
payable for income tax and the settlement of claims of the 
municipality for track rent in excess of the amount agreed for 
the шш. system. These claims had for a long time been 
in dispute, and a compromise was only arrived at last year. 
A very important factor in the reduced amount available for 
the service of the ordinary shares has been that so much more 
has been needed for the fixed charges on the new capital raised 
for the construction of the extensions. During the year the 
new ordinary shares, which had up to December ólst, 1906, bcn 
bearing interest at 5 per cent. per annum, ranked tor 150; 
pari passu with the old shares, and, in addition,to this, it was 
found necessary to raise further capital in the shape of pre- 
ference shares for the purposes of the extensions, which ako 
became a charge upon the earnings, in priority to the ordinary 
capital. These additions to capita] only became revenue-produc- 
ing to а small extent, by reason of the unexpected delays in 
the construction and opening of the extensions. After their 
repeated disappointments, the directors hesitate to name a time 
for the opening of those extensions which are practically com- 
pleted, but they may say that it is confidently expected by 
those in charge that the Howrah system, and the Behala line, 
will be ready for trattic by May Ist. 

At the meeting on Tuesday the report and accounts were 
adopted. 


CORK ELECTRIC TRAMWAYS & LIGHTING.—The report 
for the year 1907 shows receipts amounting to £51,515, and ex- 
penses, £51,797. ‘The total balance available, after adding amount 
brought forward, is £20.419, from which has to be deducted 
interest on debentures, £4,600, leaving £15,819. The halt-vear!y 
dividends on the 5 per cent. cumulative preference shares ab- 
sorbed £6,145, reserve for depreciation, £2,500, whilst the sum 
of £2,990 has been written off. Of the balance а 3 per cent. 
dividend on the ordinary shares is declared, апа £753 13s. 9d. 
carried forward. The lighting and power business again shows 
very satisfactory progress, the receipts from these sources show- 
ing an increase of £2,870, or over 12 per cent. as compared 
with the previous year, and they now exceed the traction re- 
ceipts. The large increase in the price of coal has, however. 
adversely affected the costs, but the directors have not raised 
the price of electricity as it is hoped that the high price ot 
coal will not be permanent. Owing to bad weather experienced 
throughout the year and to trade depression the tratlic revenue 
has been very disappointing, there being a decrease of £792 as 
compared with the previous year's receipts. During the years 
1906 and 1907 it became necessary to replace certain cables laid 
under the bed of the river at a cost of £1,742. At December 
dist, 1906, £412 was written off this amount, and the directors 
have now written off the balance of £1,330. During the pas 
year а considerable length of overhead line has been renewed 
out of revenue, and larger percentages have been written ofi 
certain items than in former years. Capital expenditure durin: 
the vear has been mainly expended on house services and addı- 
tional plant for the power station. No shares or debentur»: 
have been issued during the year. The meeting is on the 2th 
inst. 


CUBA SUBMARINE TELEGRAPH —The report for the ha! 
year to December 51st, 1907, shows total receipts of £17.458. 
and expenses £6,177. To the balance of £11,500 has to be 
added the sum of £6,500 brought forward from last account. 
£5,000 have been added to reserve fund, which now stands at 
£106,000, and after providing for preference dividends and 
6 per cent. dividend upon the ordinary shares, a balance ^! 
£7,000 is carried forward. At the meeting on Wednesday the 
report and accounts were adopted. 


HARROW ELECTRIC LIGHT & POWER.—Mr. С. W 
Spencer Hawes presided at the annual general meeting last week. 
when the report and accounts were adopted. The number of 
units sold during the year have increased by 53.000, the larzest 
since the company came into existence, and arrangements аге 10 
hand for the installation of additional generating plant. The 
tutal receipts amounted to £8,862, compared with £7,958 for 
1906, and the total expenditure, excluding depreciation. 
amounted to £3,867, compared with £3,285. Fuel costs show a 
slight increase owing to a rise in the price of coal of 2s. 8d. per 
ton, whilst repairs and maintenance, in consequence of the over 
hauling of house meters, &c., also show an increase. After 
deducting debenture interest and interim dividend on preference 
shares there is a balance of £2,521, and the report recommends 
payment of a final dividend on the preference shares and 5 per 
cent. on the ordinary shares, leaving £479 to be carried forwari 
The capital expenditure during the vear amounted to £1.6b 
The average price obtained was 57124. against 5:284. durm: 
1906, and the working expenses have increased from 2 42d. per 
unit to 2:45d. per unit. The sum of £1,900 has heen placed to 
depreciation account. which now stands at £15,569. In hr 
speech the chairman stated that, in consequence of the assess- 
ment upon the company’s property having been increased from 
£560 to £1,200. they appealed, with the result that it had been 
reduced to £855. 
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NORTH OF SCOTLAND ELECTRIC LIGHT & POWER.— 
The accounts for the year 1907 show a gross profit of £1,795, 
including £101 brought forward from the previous year. After 
deducting interest on debentures and loans, and writing off £115 
balance of exhibition suspense account, £467 depreciation on 
free wiring and meters, and putting £677 to reserve, there is a 
loss oi £98. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAY.— 
The report for the year 1907 refers first to the fact that the 
directors have had under consideration the question of making 
provirion for renewals other than that ordinarily charged against 
the year’s revenue, and the sum of £1,716 has been set aside 
for this purpose. The total revenue amounts to £325,296, and 
expenditure, including debenture interest and the amount for 
renewals referred to above, £26.547. Adding to the balance the 
sum of £494 brought forward, the sum available for distribution 
is 07.245. Of this, £500 is to be set aside for a cumulative sink- 
ing fund for the redemption of outstanding debentures, and an 
amount is placed to depreciation and reserve account, which 
brings this to £13,000. In addition, a 7 per cent. dividend is 
declared upon the ordinary shares, making 6 per cent. for the 
year, and £243 is carried forward. Capital expenditure during 
the year amounted to £898, and the total capital expenditure to 
date is £155,503. Тһе company has joined the British Electric 
Federation. 


RIVER PLATE ELECTRICITY.—The accounts for 1907, 
after providing for debenture interest and depreciation, show 
a net revenue of £17,290. The figure for last year was 
£12,018. Dividends of 6 per cent. on the preference and 
ordinary shares are recommended, and the sum of £4.000 is 
carried to reserve. The amount carried forward is £5.410. 
The dividend on the ordinary shares for 1906 was 2} per cent. 


** The Future of the Telephone Service."— Мг. Herbert. Laws, 
in reply to Mr. A. Н. Bennett's last letter on this subject, 
repeats the statement that he has no position in the National 
Telephone Co.'s organisation, and, therefore, no title. This 
correspondence 15 now closed. 


North-west London Tube Railway.—In connection with the 
deputation from residents on the route of the Victoria-Marble 
Arch-Crickiewood tube railway, mentioned in our last issue, 
Mr. J. Devonshire, Managing Director of the Metropolitan 
Electric ‘Tramways, Ltd., has written to the Chairman of the 
Organising Committee stating that his directors were quite dis- 
posed to think that the proposed tube railway would adequately 
meet all the requirements of the district. If, therefore, the 
tube railway is proceeded with, they will take no further steps 
in the direction of the re-promotion of a tramway along Edg- 
ware Road. 


Middlesex County Council Tramways.—The Chancellor of the 
Diocese of London, Dr. Tristram, K.C., on Wednesday last 
week, granted an application by the Vicar and Churchwardens 
of St. Peter's, Cricklewood, to sell to the Middlesex County 
Council a strip of the churchyard for the purpose of a street 
widening in connection with the construction of a tramway under 
Section 4 of the Middlesex Light Railway Order of 1903. The 
acreement in question will be between the lessees of the County 
Ccuncil, the Metropolitan Electric Tramways, Ltd.. and the 
purchase price, which is to be allocated to the repair of the 
roof of the north aisle of the church, and the decoration of the 
east end of the church, is £50. 


Electricity іп Horticulture.— The Electrical World describes а 
new application of electricity to accelerating the growth of plant 
which has been made by a Mr. Hartman, of Turbine, Ontario, 
who has emploved electrical heating for garden frames for vege- 
tables and tlowers. In the comparatively cold climate оё 
Northern Ontario a current of from 15 to 20 amperes at a poten- 
tial of 110 volts has been found to be sufficient. The heater has 
been successfullv used for two seasons, and consists of about 
269 it. of No. 12 B. & S. gage iron-wire wound in coils 2 in. in 
diameter. А piece of li-in. pipe was used in winding the coil, 
which was afterwards cut into seven parts and mounted on porce- 
lain knobs on a piece of asbestos board, the coils being connected 
in series. The heater was placed under a rough board frame 
about 6 ft. by 8 ft., the floor of which above the heater was 
covered with about 5 in. of earth, the two sashes afterwards 
being used to cover the top of the frame. Electrical energy was 
taken from a 110-volt circuit, and, owing to the line losses, the 
actual current received at the frame last vear was 15 amperes at 
80 volts. The previous year a current of 18 amperes at 100 volts 
was obtained, and good results were obtained in both cases. The 
heat was found to be sufticient to keep the earth always notice- 
ably warm, and in the cold early spring weather tender flowers 
and vegetables grew rapidlv. In some cases the growth was во 
rapid that the plants were large enough to be set out to advan- 
tage were it not for the danger of frost. 


NEW COMPANIES 


MARPLES, LEACH & CO.— This company was registered on 
April 6th, with a capital of £20,000 in £1 shares (14,000 six per 
cent. cumulative preference), to adopt agreements (l) with 
W. M. Rolph, К. A. Marples, and 5. G. Leach, and (2) with 
К. A. Marples and S. G. Leach, and to carry on the business 
of electricians, electrical, consulting, mechanical and general 
engineers, makers of and dealers in electric tramcars, motor-cars, 
tiying machines, aeroplanes, carriages, cycles, and other vehicles, 
niaunufacturers of and dealers in dynamos, motors, telephones, 
bells, electroiiers, and arc and other lamps, distributors and 
suppliers of electricity, &c. The subscribers are W. M. Rolph, 
К. A. Marples, S. G. Leach, F. K. Bull, F. Huy, F. J. Duncan, 
and G. А. Macdonald. No initial public issue. The number of 
directors 1s not to be less than three nor more than five; the 
first are W. M. Rolph, Н. A. Marples, and 5. G. Leach 
(managing directors). W. M. Rolph may, upon certain con- 
ditions, appoint other directors. Qualification (except directors 
appointed by W. M. Rolph), £1,000. Remuneration as fixed by 
the company. его otlice, 26-50 Artillery Lane, Bishops- 
gate Street Without, E.C. 

NORTH BRITISH ELECTRIC POWER SYNDICATE. 
This company was registered on March 31st, with а capital of 
£4,325 10s., in 4,500 “A” shares of £1 each, and 510 “В” 
shares of 1s. each, to promote a company or companies for con- 
structing, establishing, and working an undertaking or under- 
takings for the generation, distribution, supply, and employ. 
ment of electricity in the United Kingdom or elsewhere, to 
adopt agreements (1) with the Hon. Ferdinand C. Stanley and 
Е. M. Voules, (2) with B. Bernheim and W. B. Cownie, and 
(3) with the National Electric Construction Co., Ltd. The 
subscribers are :—P. R. Reeves, W. J. Park, W. J. McNelly, 
W. Eacott, R. Bott, S. Jordan, Н. О. Hill. No initial public 
issue. The number of directors is not to be less than three nor 
more than five; the first are J. T. Jervis, B. Bernheim, W. B. 
Cownie, and Sir Home Gordon, Bart. Qualification 100. ‘A’” 


shares. Remuneration £50 each per annum (chairman £25 
extra). Each share confers one vote, provided that the “ A” 


shareholders may not vote on any resolution to reduce the 
capital by cancelling all the * A" shares and returning the 
amounts paid up thereon with such sum as shall, with the aggre- 
gate amount of dividends paid thereon, be equal to interest 
at 10 per cent. per annum from the date of issue. Registered 
otlice: Queen Anne's Chambers, Westminster, S.W. 

PRIVATE TELEPHONE CO.—This company was registered 
on April 4th, with a capital of £1,000 in £1 shares, to adopt 
an agreement between M. Atkinson and M. C. Greenhill of the 
one part, and L M. Porter of the other part, and to carry on 
the business indicated by the title and that of electricians. 
manufacturers of and dealers in electrical apparatus, mechanical 
and electrical engineers, &c. The subscribers are M. Atkinson, 
M. C. Greenhill, Florence E. Pittard, A. Green, С. S. Jacob, 
F. J. Radcliffe, and Н. C. Bennett. No initial public issue. 
The number of directors is not to be less than two nor more 
than three; the first are M. Atkinson and M. C. Greenhill. 
Qualification. £100. 

RIPPINGILLE MANUFACTURING CO.—This company was. 
registered on March 30th, with a capital of £2.000 in £1 shares, 
to take over the business of a manufacturer of electric fittings. 
iron, steel, and brass castings, surgical and other instruments 
and appliances, carried on by Е. 8. Rippingille in Plume Street, 
Aston-juxta- Birmingham, as the Rippingille Manufacturing Co., 
and to adopt an agreement with the said vendor. 'The sub- 
seribers are :—F. S. Rippingille, Н. Martin, R. A. Baker, Н. Н. 
Cooper, Mrs. M. E. Jagger, W. T. Packwood, W. J. Baker. 
No initial public issue. The number of directors is not to be 
less than two nor more than five; the first are F. S. Rippingille 
(permanent managing director), and two others, to be appointed 
bv him. Remuneration of managing director, £550 and 10 per 
cent of the net profits; of other directors. £25 per annum. 
Registered office: Plume Street Works, Aston-juxta-Birming- 
ham. 

“X” SYNDICATE.—This company was registered on March 
3lst, with a capital of £2,000 in 1,900 ordinary shares of £I 
each and 2.000 deferred shares of ls. each. to acquire and turn 
to account any invention relating to the production, treatment, 
storage, application, distribution, and use of electricity. and to 
саггу on the business of electricians, engineers, makers, and 
suppliers of and directors in electricity, electric power, and 
light, manufacturers of electrical apparatus, &c. The sub- 
scribers are :—C. J. Feeny, V. Е. Ееепу. R. Fraser. Е. Morse, 
C. Н. Clarke, S. L. Morse, E. Е. Cassor. No initial public 
issue. The number of directors is not to be less than two nor 
more than five; the subscribers are to appoint the first. Re- 
muneration, £50 each per annum (chairman £100). Registered 
by L. B. Feeny, 19 South Molton Street, W. 


Indian Telegraph Service.—According to the Manchester 
Guardian, the strike of telegraph operators is at an end, and 
normal working has been resumed. "This must mean that the 
Viceroy has foregone the decision to give the new rules a 
month's trial. 
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MISCELLANEOUS CITY NOTES 


CITY OF SANTOS IMPROVEMENTS CO.—Subscriptions 
have been invited during the week for £150,000 5 per cent (tram- 
ways) debentures at 95 per cent. These will be secured by a 
trust deed upon the tramways and electric lighting concessions 
of the company. "The debentures are redeemable at par by the 
operation of an accumulative sinking fund of 1j per cent. per 
annum, commencing in 1909. "The company reserve the power to 
redeem all or any of the debentures at any time upon six months' 
notice at 109. 


BABCOCK & WILCOX.—A dividend of 2s. 4 4/5d. (includ- 
ing bonus) has been declared, making 20 per cent. for the year 
1907. | 


INDO-EUROPEAN TELEGRAPH CO.—A dividend for the 
six months ended December 3lst, 1907, of 17s. 6d. per share, 
making 6 per cent. for the year, and a bonus of 20s. per share 
is recommended. The Board also recommend a special distri- 
bution of 15s. per share Пее of income tax, out of interest upon 
investments. 


KALGOORLIE ELECTRIC LIGHT & POWER CO.—A 
dividend on the ordinary shares of 5 per cent. per annum for 
the six months ending June 30th, 1908, is recommended. 


MARCONI'S WIRELESS TELEGRAPH CO.—It is announced 
that the report and balance sheet will be issued immediately 
after Easter. The annual meeting will be held on April 30th. 


MEXICO TRAMWAYS CO.—A dividend of 4 per cent. per 
annum for the March quarter is recommended. 


MONTE VIDEO TELEPHONE CO.—A dividend of 6 per 
cent. per annum less income tax is recommended on the ordinary 
shares for the half-year to March 31st. | 


UNDERGROUND ELECTRIC RAILWAYS СО. OF 
LONDON.—A circular has been issued to the profit-sharing 
secured noteholders setting forth a scheme which has been re- 
commended by Messrs. Speyer Bros., and the London and 
Amsterdam Committees, for dealing with the company’s 5 per 
cent. profit-sharing secured notes, which fall due on June Ist. 
The main features of the scheme are as follows :—The company 
wil deposit and pledge an additional £3,500,000 (nominal) 
Tube shares, and the equity of the power house, with the 
London and Westminster Bank, the trustee for the noteholders, 
and issue £1.000,000 Prior Lien 5 per cent. bonds, due Novem- 
ber lst, 1920, for cash requirements, £3.000.000 44 per cent. 
bonds, due January 1st, 1953, and £5,200,000 6 per cent. income 
bonds, due January Ist, 1948. The noteholders are asked to 
exchange their notes as to 40 per cent. nominal value into 

} per cent. bonds, and as to 70 per cent. nominal value into 
income bonds at par, the exchange taking place as on Decem- 
ber Ist, 1907. In order to bind any dissentient minority of the 
noteholders, it is necessary to proceed with the scheme under 
the Joint Stock Companies Act of 1870, and for this purpose 
the company will be put into temporary voluntary liquidation. 
А receiver and manager is being applied for concurrently with 
the issue of the circular, so as to protect the assets during 
the interval caused, which must of necessity elapse before the 
scheme can be made binding. It is proposed that Sir George 
Gibb be appointed. 

In the Chancery Division yesterday, Mr. H. Terrell, K.C., 
applied by consent for the appointment of а receiver and 
manager. Тһе matter was one of great urgency, he said, be- 
cause, if proceedings were taken by the holders of the profit- 
sharing notes against the company, the Chelsea power house 
might have to be shut down, and consequently the whole of 
the railways supplied from it would be stopped. The assets 
of the company, it was pointed out, consisted of very large 
holdings in the capita] and debenture issues of the Metropolitan 
District. Railway Co. and the three tube railways connected 
with it, and also large holdings in the London United Tram- 
ways, Ltd. Counsel, on behalf of Messrs. Speyer Bros. and the 
London and Westminster Bank assented to the application, and 
Mr. Justice Warrington appointed Sir George Gibb, the vice- 
chairman and managing director of the company. 


WESTERN UNION TELEGRAPH.—A dividend of 14 per 
cent. for the March quarter has been declared. The net 
revenue for the quarter was $666,937. 


Tramway Strike in America.—The Standard New York corre- 
spondent states that in Chester, Pennsylvania, the tram-drivers 
and conductors, with the hearty support of the townspeople, 
have struck to secure recogmtien of their trades union. The 
police have been fired on, and trams have been smashed. 


Faraday House.—-As a result of the recent scholarship ex- 
amination, the Governors of Faraday House have awarded an 
exhibition of twenty guineas per annum, tenable for three 
years, to Cyril Launcelot Underwood, of the Grammar School, 
Bedford. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars, net c.i.f. port of arrival, quoted on 
Tuesday night was £59 to £59 10s. per {оп (last week, £60 5s. 
to £60 15з.). 


A NEW LAMPHOLDER.—We are asked to state that the sole 
selling agents for the Bruston patent lampholder and lamp cap 
described on page 576 of our last issue are Messrs. A. Vandam 
& Co., of 39 Victoria Street, S.W. 

BROCKIE-PELL ARC LAMPS.—The Brockie-Pell Arc Lamp 
Co. have notified us that they have removed to works and ollices 
at Wimbledon, S.W., where all their well-known makes of open 
type, enclosed, and Нате arc lamps will in the future be manu. 
factured under the same supervision ав before. All accessories 
for lamps previously supplied can be obtained without any 
delay, and all inquiries should be addressed to the Brockie-Peil 
Arc Lamp Co., Wimbledon, S.W. Telephone No. : 200 National. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &.— 

The Monobloc Accumulator Syndicate is being wound up 
voluntarily. Mr. H. Newson-Smith, 37 Walbrook, London, is 
liquidator. 


DISSOLUTIONS OF PARTNERSHIP.—James Smith and 
Albert Barron, carrying on business as electric fittings merchants, 
&c., at 46a Holborn Viaduct, and 48-9 Farringdon Street, Lon- 
don, as J. J. Smith & Co., have dissolved partnership. 

Mr. С. W. Stansell and Mr. R. A. Stansell, carrying on busi- 
ness as electrical engineers, &c., as Stansell & Son, Taunton, 
ud dissolved partnership. Debts by C. W. Stansell, who con- 
inues. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. Charles Lill, of East Ham, has been appointed sales 
engineer to the Hackney Electricity Department, at a commenc- 
ing salary of £120 per annum, rising by annual increments of 
£10 to a maximum of £150. 

Mr. Thompson, Mains Superintendent in the Erith Council's 
Electricity Department, has tendered his resignation. 

Mr. J. Arthur Sykes, deputy engineer and manager of the 
Heston and Isleworth electricity undertaking, has been appointed 
head of the electrical department of a large rolling mill, ship- 
building and steel works in Scotland. . 

Councillor Barrow has been appointed Chairman of the 
Birmingham Tramways Committee, in place of Alderman Leale, 
who has been appointed Chairman of the Water Committee. 

Mr. A. Harris, of the Liverpool Post Office, has been presented 
with a tantalus and a set of gold sleeve links and studs by the 
staff on the occasion of his departure from Liverpool to take up 
the post of general superintendent of telegraphs in Bristol. 

Mr. R. Ley Alkin, A.M.I.E.E., of the electrical engineering 
and contracting firn of L. J. Healing & Co., of Yokohama, 
Kobe, and Tokyo, will shortly arrive in England on a business 
and pleasure trip. His address will be c/o Tozer, Kemsley & 
Fisher, Ltd., 84 Fenchurch Street, E.C. 


NEW PUBLICATION 


"Proceedings" of the American Institute of Electrical En- 
gineers. Apri. (New York: The Institute.) 50 cents. 


Electric Signalling for Railways.—The electro-pneumatic sys- 
tem of Messrs. M'Kenzie & Holland, Worcester, for operating 
the points and signals which has been in operation for some time 
at the Newcastle station of the North-Eastern Railway, is being 
installed + the Glasgow Central Station of the Caledonian Rail- 
way. 


High-Speed Electrical Machinery.—Mr. Miles Walker has 
kindly pointed out a slight error in his remarks as reported 
on page 549 of our last issue in the discussion on Messrs. Stoney 
& Law's Paper. The dimensions of the 2,000 kw. rotor of 
which he spoke should have been given as 20 inches diameter 
by 40 inches long. 


Telegraph Traffic.—The via Fao route has again been inter- 
rupted and restored, and there is a momentary interruption of 
cable communication between Mole St. Nicholas and Cave 
Haitien. The Japanese lines were also down until the 15th inst.. 
resulting in the loss of telegraphic connection with Tokio and 
Yokohama beyond Shidzuoka. ‘The Eastern Extension, Austra- 
lasia, & China Telegraph Company have laid the cable between 
Cocos and Java, and the line is now open to international 
tratie. The rates are the same as on the “Via Madras" line. 
The Alaska cable has suffered an interruption beyond Sitka. 
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SUMMARY 


Ах electric omnibus has made the run from London 
to Brighton on one charge. (Page 612.) 

THe following books are reviewed in this issue:— 
' Stationary Steam Engines,” edited by William H. 
Fowler; '' Experimental Electrical Engineering and 
Manual for Electrical Testing," by V. Karapetoft; '' An 
Introduction to the Study of Electrical Engineering, '' 
by Henry H. Norris; ''The Post Office Electrical 
Enginee Ts Journal''; ‘The Hughes and Baudot Tele- 
graphs,” by Arthur Crotch. (Page 613.) 

FvLL statistical information. regarding the working 
of the Liverpool Corporation Tramways is given in the 
annual report, which has been issued by the Тгаће 
Manager. An analysis of the accounts shows that the 
total expenses per car-mile, including all capital 
charges, were 10:104d. A sum of £55,587 was carried 
to reserve, renewal, and depreciation account, and 
£27,793 was contributed in aid of the general rates 
(Page 615.) 

SOME notes are given of the electrical engineering ex- 
hibits at the Birmingham Exhibition of Arts and Indus- 
tries. (Page 616.) 

Tue type of electric lift in service at Chicago in the 
Board of Trade Building, and known as the ‘‘ Mabbs'"' 
elevator, is of interest on account of the novel con- 
struction of the mechanism. The driving motor itself 
is the counterweight for the саг, and climbs up and 
down a rack іп a separate shaft. The control of the 
motor is effected entirely through the field circuits, 
and special automatic braking arrangements are pro- 
vided. (Page 610.) 

IN а Paper read before the Cleveland Institute of 
Engineers, Mr. Н. Crowe described a form of the Ilgner 
system for driving reversing rolling mills, and gave an 
interesting series of records of current consumption in 
actual cases. He also dealt generally with the advan- 
tages of electric over steam driving. (Page 617.) 


AN interesting discussion followed the reading of Mr. 
Kustace ТномА8'8 Paper on works management last 
week at the Manchester Local Section of the Institution 
of Electrical Engineers. Various opinions were ex- 
pressed as to the amount of '' red tape '"' necessary to 
hold the organisation together; and Dr. GARRARD gave 
a detailed description of the cost-keeping methods in 
use at the works of Messrs. Ferranti, Ltd. (Page 


619.) 


THREE wireless telegraph installations are included in 
the equipment of the United States Naval Academy. 
The main station is used for picking up and retransmit- 
ting messages from ships. Transmitting apparatus of 
the Slaby-Arco type is used, with a de Forest electro- 
lytic receiver. А smaller installation on the Stone 
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system is used for demonstration purposes, as well as a 
simple form of home-made apparatus. (Page 620.) 

A соор deal of attention is being paid in America to 
the electric driving of paper mills. А description of 
the equipment of a large mill where water power is 
available is given in an illustrated article. (Page 621.) 


IN the course of a Paper read before the American , 


Institute of Electrical Engineers by Mr. C. W. HINE, 
а number of methods of voltage regulation in rotary 
converters were summarised, particular attention being 
paid to the use of small booster machines mounted 
on the same shaft and connected in series with the 
alternating side. (Page 624.) 

A LECTURE by Mr. PouLsEN on wireless telephony 
and telegraphy is summarised, and is supplemented by 
notes on recent developments in the Poulsen apparatus. 
(Page 625.) 

A Paper, entitled ‘‘ Notes on Electric Haulage of 
Canal Boats," by Messrs. L. B. STILLWELL and Н. 
PuTNAM, was read last month before the American In- 
stitute of Electrical Engineers. In this Paper the 
authors describe some tests made on а certain canal in 
Pennsylvania, and а careful comparison of the energy 
eonsumption in the locomotive and mono-rail tractor 
systems respectively is made, the result of which is 
favourable to the former system. Speed limitations 
and locking times are among the points considered. 
(Page 627.) 

Ix а Paper before the Glasgow Local Section of the 
Institution of Electrical Engineers, Mr. G. STEVENSON 
advocated the use of squirrel-cage induction motors for 
electric driving in preference to slip-ring motors, even 
for motors up to 100 B. H.P. The author described the 
application of friction clutches to electric driving with 
squirrel-cage motors, and finally criticised the regula- 
tions of Local Authorities and supply companies with 
regard to the installation of squirrel-cage motors. 
(Page 629.) 

A Paper on the transmission of power over long dis- 
tances by underground cables was read by Dr. RICHARD 
APT before the Elektrotechnischer Verein at Berlin 
recently. The author advocated the use of single- 
core cables in preference to three-core cables for three- 
phase supply at pressures above 30,000 volts, and 
worked through an example of transmission at 40,000 
volts over a distance of 87 miles by underground cables 
to show that such a scheme was a reasonable proposi- 
tion. А short description of the high-tension cable line 
of the County of Durham Power Distribution Co. was 
also included in the Paper. (Page 631.) 


.À vERY complete electric-car testing plant has been 
installed in an American educational laboratory. The 
ear under test is supported on wheels representing the 
track mounted on shafts, which also carry flywheels for 
producing the equivalent of inertia of a train, and 
generators which can act as electric brakes to produce 
the effect of gradients. (Page 634.) 

So far metallurgical difficulties have prevented the 
working up of silicate ores of nickel. But by means 
cf a chlorination and electrolytic process it is now sug- 
gested to work the ores of New Caledonia and North 
Carolina. The subject of diaphragms for electro- 
chemical processes is one of perennial interest to electro- 
chemists, and there is still room for improve- 
ments in the various diaphragms at present employed. 
Under ErEcTRocHEMISTRY AND  ÉLECTROMETALLURGY 
some of the diaphragms at present employed are re- 
ferred to. Other subjects dealt with are the produc- 
tion of hydrogen peroxide, the manufacture of artificial 
rubies, and the report of the British Aluminium Co. 
(Page 634.) | 

Охрев '' Electrical Science " in the British and 


American Section is an abstract of a recent 
Paper on the effect of annealing on the mag- 
netic properties of various magnetic substances. 
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A Paper by Brace and Mapsen on the nature of 
Gamma-Rays and an article by HERING on the fun- 
damental law of electromagnetic induction аге also 
abstracted. In the Papers abstracted in the Conti 
nental Section, Kies studies the photoelectric proper- 
ties of selenium, ZEEMAN observes the Zeeman effect 
with the interferometer, and FiscHER describes a method 
for exhibiting electric lines of force. Some experiments 
by BECQUEREL pointing to the existence of positive 
electrons inside atoms are also mentioned. (Page 635.) 

A PATENT specification by Sir OLIVER LopGE, pub- 
lished last Thursday, describes ап improved method of 
exciting a Ruhmkorff coil. Another by Н. S. HATFIELD 
and F. M. Lewis relates to the construction of en- 
closed are lamps in which flame carbons may be used, 
means for circulation of the gases being provided. А 
specification by A. Н. Human describes an arrangement 
for electric driving with an intermittent load, with 
which the use of an auxiliary flywheel machine is dis- 
pensed with, and D. Marzi has one relating to an im- 
proved loud-speaking telephone apparatus, in which a 
lever operates the diaphragm and is controlled positively 
in both directions. (Page 637.) 

À CORRESPONDENT sends a note with regard to the lay- 
ing of underground cables. (Page 699.) 

A SCHEME for a working agreement between the Bel- 
fast Corporation and the Cavehill and Whitewell Tram- 
ways Co. is now under consideration by the Corpora- 
tion.—An agreement has been arrived at between the 
Liverpool Corporation and the National Telephone Co. 
by which the present charges for unlimited service shall 
be maintained to existing subscribers, but the message 
rate or the measured system of charging is to be applied. 
to all new subscribers.—The Paddington Borough Coun- 
eil has rejected & recommendation by its Works Com- 
mittee that a portion of the Harrow Road should be 
electrically lighted in preference to gas.—At meetings 
of the Beckenham and the Londonderry Corporations. 
objection was taken to sending delegates to the annual 
conference of the Incorporated Municipal Electrical 
Association, but eventually it was decided that dele- 
gates should attend.—In proposing а somewhat in- 
creased tariff for electricity supply in Brighton, Mr. J. 
CHRISTIE gives as his reason the high price of coal. 
which, he says, approximates to two-thirds of the tctal 
(Pages 639-641.) 

THE Perth (W.4.) Postmaster-General’s Department 
invites tenders for large supplies of telephone material. 
—Extensions to the Ayr Electricity Works, at a cost 
of £15,000, are recommended.— Two electric lifts are 
required by the Antwerp municipality.— Tenders are 
invited by the Eccles Corporation for & Lancashire 
boiler and 210 kw. zenerating set; for overhead tram- 
way lines, with tangential suspension, telephone sys- 
tem, &c., by the Haslingden Corporation; for electric 
supplies by the Govan Corporation; for 175 double- 
deck roof-covered electric саг bodies, with equipment 
for the overhead trolley, surface contact, and conduit 
systems by the London County Council; and for steel 
tramway poles, overhead line equipment, &c., by the 
Rawtenstall Corporation.—The Calcutta Corporation 
has received three tenders for public lighting, two of 
which are by the Calcutta Electric Supply Corporation. 
and the Oriental Gas Company respectively. The 
former has submitted alternative tenders, the annual 
cost of which are £43,637 and £38,818, against £34,117 
hy the Gas Company. The Electric Lighting Commit- 
tee recommends the acceptance of the latter, but a poll 
of the ratepayers is to be taken. A concession has been 
granted by the Dutch Government to the Amsterdam 
& North Holland Electric Tramways Co. for the con- 
struction of a system of electric tramways in Holland. 
(Pages 641 and 642.) 

Tug report of Messrs. Babcock & Wilcox for 190% 
shows a balance available for distribution of £335,664. 
Dividends of 8 per cent. on the preference shares, and. 


Aprit 23, 1908. 


ELECTRICAL ENGINEERING 


611 


8 per cent. on the ordinary shares, in addition to a bonus 
of 4 per cent., are to be paid. The balance carried 
forward is £38,664, after placing £100,000 to reserve 
fund, and £25,000 to the dividend equalisation fund. 
The City of Birmingham Tramways Company's ac- 
counts for 1907 show a balance of £33,367; а 5 per 
cent. dividend and а bonus of 5 per cent. is recom- 
mended. The report of the Dudley & Stourbridge Elec- 
trie Traction Co. shows & balance available for distri- 
bution of £11,898, and a 5 per cent. dividend is recom- 
mended. A balance of £88,523 is shown in the accounts 
of the British Aluminium Co. for the year 1907. A 
final dividend of 7 per cent. is recommended on the 
ordinary shares, carrying forward £36,502. (Pages 642 
to 644.) 


AFTER delaying the question of improving the light- 
ing of a portion of Harrow Road for some time, the 
Paddington Borough Council has refused to act upon а 
recommendation of its Works Committee to adopt elec- 
tricity, and the present unsatisfactory condition of 
affairs is apparently to be allowed to continue. The 
cost of the present gas system is £3 per lamp per 
annum, or £198 for the 66 lamps in the part of the 
road under consideration. The Metropolitan Electric 
Supply Co. and the Gas, Light & Coke Co. early this 
year offered to improve the lighting, the former pro- 
posing to instal 24 flame arc lamps at an average annual 
cost of £13 each, or a total of £312 per annum, plus an 
initial cost of about £170 for new posts where tramway 
poles were not available. The Gas, Light & Coke Co., 
on the other hand, offered to instal 66 lamps, each 
containing two Kern burners, for £305 5s. per annum, 
with no initial outlay, as the new burners could be 
placed on the old lamp-posts. The Committee reported 
that they had come to the conclusion that electric light- 
ing was undoubtedly better than gas for improving the 
lighting and appearance of the thoroughfare, and that 
the Council would be justified in adopting it, notwith- 
standing the slight additional cost. It may also be 
pointed out that a memorial in favour of electric light- 
ing from 200 ratepayers in Harrow Road was followed 
by а further memorial containing 75 signatures. When 
the Works Committee’s report was first presented to 
the Council early in March, it was decided—to meet 
the objection of the Finance Committee that the pro- 
posal would open the question of electric lighting for 
the whole borough, involving the Council in ad- 
ditional expense—to postpone the consideration of 
the matter until the next meeting. А special meeting 
was held last week, however, to consider the position, 
with the result above indicated. We think that the Pad- 
dington Borough Council cannot be well advised if it 
is so fearful of incurring unduly heavy expenses if the 
question of electric lighting over the whole borough is 
considered. Main streets can undoubtedly be better 
and more economically lighted by flame arc lamps than 
бу any system of gas lighting, and although the incan- 
descent gas lamp has hitherto been able to hold its own 
against the carbon filament and Nernst lamp in,side 
«treets, the advent of the metallic filament lamp has 
now put an entirely different complexion on the matter. 
In the case of а small and not over rich municipality, 
the burden of incurring the necessary capital expendi- 
ture for changing its street lighting from gas to electric, 
and the obligation of writing off that part of the capital 
expenditure on the former which has not yet been 
redeemed, may be а deterrent, but а borough so rich 
and important as Paddington should not evade its duty 


of providing its citizens with the most suitable street 
illumination. We quite agree with the Finance Com- 
mittee that the substitution of flame ares fcr gas jets 
in Harrow Road would probably result in an agitation 
by the ratepayers for better lighting in many other parts 
of the borough, but that is the greater reason for a 
beginning to be made in this direction. 


— jp ————— 


THe extended applications of electric driving, and the 
greater variety of conditions under which motors have 
to work, have led electrieal engineers in the last few 
years to devote more attention to the design of motors 
for specifie purposes. Especially in the case of large 
powers, а careful inspection of the nature of the work 
to be done, and the conditions of running, is often made 
before the type, or sometimes even the design, of the 
machine is settled upon. The user is, of course, to 
some extent limited in the choice of motor by the 
nature of the available electric power supply, and in 
the case of a three-phase circuit the relative claims of an. 
induction motor with a short-circuited rotor, and one 
with a wound rotor and slip-rings have to be weighed. ° 
Mr. G. STEVENSON, in his Paper before the Glasgow 
Local Section of the Institution of Electrical Engineers, 
considers this question at some length, and strongly 
favours the view that, in consequence of the simplicity 
of its electrical and mechanical construction, and the 
absence of brush-gear, the squirrel-cage motor is to be 
preferred to the slip-ring machine for practically all 
purposes where constant speed is required. He even 
goes so far as to say that, instead of providing some elec- 
trical method of starting up on load, the machine should 
be run up to speed light, and should then, by means of 
some suitable friction eluteh, be connected to the load. 
There is no doubt that a well-made clutch, carefully 
adjusted and carefully handled, will give excellent 
results, especially if the motor is provided with a fairly 
heavy flywheel; but there is always a possibility, in 
the case of starting up against a heavy torque, of the 
clutch engaging quicker than is intended, and reducing 
‘the speed of the motor to such an extent as to blow 
the fuses. On the other hand, if undue slip is allowed, 
the wear in the clutch becomes excessive, and very fre- 
quent adjustment is required. On the whole, we are 
inclined to think that, in most cases, the advantage as 
regards behaviour in unskilled hands and cost of main- 
tenance will lie with the purely electric method of start- 
ing. Although the slip-ring method is an extremely 
simple one, there are isolated cases in which trouble has 
been experienced, especially with motors placed in 
positions subjecting them to great vibration; but 
there are alternative methods, as, for instance, 
the use of the motors described by Mr. L. J. 
Hunt in a Paper before the Manchester Local 
Section of the Institution of Electrical Engineers last. 
year (ELECTRICAL ENGINEERING, Vol. I., pages 545 and 
606). Mr. STEVENSON appears to be surprised that the 
rules of the various supply authorities vary so much 
with regard to the permissible size of squirrel-cage 
motors which may be connected to their supply mains- 
It must be remembered, however, that it is only re- 
cently that improved design and construction have per- 
mitted the use cf much smaller air-gaps than formerly, 
and have reduced magnetic leakage in the larger sizes 
of squirrel-cage motors, which have now a far better 
power factor and lower starting current. 
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Тнк `* solid system of laying cables, that is to say, 
laying the cables in wooden, stoneware, or iron troughs, 
and filling up the troughs with a bituminous compound, 
has been for some time past the favourite method 
employed on distributing networks in this country. 
During recent years, however, there has been а revul- 
sion in many instances in favour of laying eables, suit- 
ably armoured, ‘ direct." in the ground. It is not only 
the lower cost of this method that has been the eause 
of its gaining favour once more, but also the fact that 
trouble has not infrequently been occasioned by the 
bituminous compound in ducts on the solid system 
when а heavy short-circuit occurs. Cases have been 
known in which melted and even burning bitumen has 
run down along the service cables into houses, but a 
more frequent cause of trouble has been the giving off 
of an explosive gas when some of the filling compounds 
are heated up to a high temperature by a short circuit. 
Another point is that service joints take longer to make 
on the solid system, and the job is more "' messy 7’ 
than in the ease of the plain '' direct in ground °’ sys 
tem. In the course of a short note on the subject, a 
correspondent mentions a case, however, in which the 
lead covering, not protected by being laid solid, has been 
attacked by electrolysis, owing to insufficient bonding. 
He mentions, however, that the cable was laid in а 
clavey soil, and that clay was also used at the service 
boxes to keep the compound from running out. It is 
not sufficiently well known that certain clays have а 
direet ehemical action on lead, and that it does not 
necessarily require the presence of stray tramway re- 
turn currents for the lead to be attacked. Possibly in 
this particular ease, the bonding, which should cer- 
tainly nct have been neglected in the first instance, may 
nevertheless not prove a permanent cure for the evil. 
While we are of opinion that the solid system is 
employed in a large number of instances where 
armoured cables laid direetly in the ground would be 
more suitable, those who are about to adopt this latter 
method should first take the precaution of having sam- 
ples of the soil analysed. 


ARRANGEMENTS FOR THE WEEK 


TO-DAY (THURSDAY), APRIL 23np. 
o Institution of Electrical Engineers, 

8 p.m. Extra Meeting at the Institution of Mechanical 
Engineers, Storey's Gate, St. James's Park, S.W., when 
the discussion on Messrs. Handcock & Dykes’ Paper. 
“Electric Supply Prospects and Charges as Affected 
by Metallic Filament Lamps and Electric. Heating,” 
will be concluded. 

TUESDAY, APRIL 28гн. 
houal Institution. 

5 p.m. Afternoon Lecture I. on “The Development of the 
Modern Steam Turbine and its Application," by б. G. 
Stoney. ° 

WEDNESDAY, APRIL 29r. 

Institution of Electrical Engineers: Students’ Section. 

1.50 p.m. Meeting at Finsbury Technical College, Leonard 
Street, City Road, E.C. Paper to be read: ‘ Radio 
Telegraphy," by Marvin and Smith. 

FRIDAY, MAY Isr. 
Royal Institution. 

9*p.m. Evening Discourse on ''"The Scientific Work of 
Lord Kelvin,” by Prof. J. J. Larmor, F.R.S. 


ELECTROBUS RUN TO BRIGHTON 


Окк ot the fourteen electric omnibuses which have been 
constructed by the Elecirie Vehicle Co. for the Brighten 
and Hove Omnibus Co.s service was run on Monday {rom 
London to Brighton as a demonstration of the possibility ot 
a run of this len th (56 miles) on a single battery charge with 
a vehicle of the proportions of an omnibus. The omritus 
гап fron tne Hotel Cecil io the Palace Pier, Erighton, ard 
afterwards climbed the steep ascent from the Parade to the 
We tern Road aud proceeded to its garage in Hove without 
спу ге. патите, and we are informed that another 20 miles 
could. have been covered ìf necessary. The only trouble ех». 
rience 1 was a hot bearing in one of the road wheels. No 
dilliculty was experienced in climbing the hills encountered with 
the seven tons weight of the «ar and its load. although the 
soeed in some «ases dropped to about two or three miles per 
hour; but it must be understood that the omnibus was provided 
with the standard gear designed for an average speed оп 
fairly level roads of 12 to 14 miles per hour. Had the gear been 
lower, better results could have been attained on the hills. 
The average current consumption on the level when travelling at 
12 miles an hour was 80 to 85 amperes, and when hill climbing 
at five or six miles ап hour, between 100 and 125 amperes, 
the battery voltage being 95. Оп several occasions the ammeter 
thowcd momentarily a consumption. of 250 amperes, but by 
placing the motors in series the car speed was reduced and the 
consumption lessened to about 100 amperes. Upon completion 
of the run the battery showed, when discharging at 85 amperes. 
a voltage of Ё5, and on open circuit 92 volts. The lower figue 
shows 1:79 volts per cell, and the higher one 1:96 volts. The 
vehicle is of the ordinary dcouble-decked type, to seat 34 pa: 
sengers, conductor and driver, 18 outside, and 16 inside. ard 
weichs with full complement of passengers апа accumulators 
7 tons. The battery consists of 47 cells with pasted plates. 
nade bv the Tudor Accumulator Co., and has a capacity ot 
560 ampere hours on a 5-hour discharge rate. "The weight 
complete with electrolyte was 30 cwt. The omnibus is driven 
by two six-pole series-wound enclosed motors rated at 5 hp., 
and running normally at 800 revs. per minute. The drive to 
the rear road wheels is through double reduction spur gearing 
and silent chains. The wheels are driven independently, so 
that no differential is needed. The controller is of the series- 
parallel drum type, operated by a handle in centre of driving 
seat. It provides for 5 speeds forward and 3 reverse speeds. 
Three mechanical brakes ате fitted. The first acts оп the 
countershaft, the second on both gear rings on the road drivirg 
wheels, while the third is an emergency electric brake suti- 
dentiy powerful to hold the car on any gradient. 


Telegraph Traffic.—Nothing of importance has to be re 
ported this week except that the dispute between the Indian 
Covernment and the telegraph operators is at an end. A five- 
weeks’ trial of Mr. Medland's scheme has been agreed to, and 
absentees from duty will be permitted to return, but will lose 
pay for the strike period. Оп the 20th inst. the cable between 
Paramaribo (Dutch Guiana) and Cayenne (French Guiana) was 
restored after having been interrupted since March 14th. 


Code Telegrams.—The  Postmaster-General has addressed a 
letter to the Glasgow Chamber of Commerce in reference to 
the proposal at, the International Telegraph Conterence at 
Lisbon to modify the use of code telegrams. ‘The letter refers 
to the tendency to. compile artificial groups of words which in 
many eases can hardly be regarded as pronounceable, with the 
result that such words are ditlicult to transmit, and are likely 
to lead to error. The Postmaster-General is of the opinion that 
in many cases unreasonable use of the concession to use code 
words has bean made, and he gave as an instance the following 
words, which appeared 3n a code recently submitted : buiksre tv. 
bywrerochx, and  liqraqkper. The object the Postmaster- 
General has in mind, the letter continues, is that the present 
conditions as to the pronounceability should be somewhat mere 
cleaily defined, in order to put some limit for the future to 
a growing tendency which, if unchecked, cannot fail to produ.» 
results highly injurious to the telegraph service generally, and. 
therefore, to the public and to commerce. There is, however. 
no intention of adopting other than a wide and even generous 
interpretation. which. would cover the great bulk of the «odes 
at present in use. 
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REVIEWS OF BOOKS 


Stationary Steam Engines. Edited by William Н. 


Fowler. 295 pp. 9j in. by 7 in. 326 illustra- 
tions. машык Scientifie Publishing Co.) 
12s. 6d. 


Tuis book is written by & well-known and experienced 
author, and is provided with nuinerous excellent illus- 


trations. It deals with many types of reciprocating 
engines, and enters very thoroughly into the designs 


of cylinders, valves, pistons, and packings. The prac- 
tical considerations of engine frameworks and moving 
parts are dealt with, as well as types of governors, valve 
gears, flywheels, and lubricating arrangements. Vari- 
ous representative types of slow and high-speed engines 
are very fully illustrated and explained. The types of 
slow-speed engines include those constructed by Mus- 
grave, Van den Kerchove, Hicks-Hargreaves, the Wall- 
send Slipway Co., Galloways, J.& Ё. W cod, Escher- 
Wyss & Co., Allis-Chalmers, Robey, Borsig, Sulzer, 
Carels, 
These, it will be seen, include the principal makers in 
Europe and America, and the full deseriptions, admir- 
able blocks, and detailed drawings will be found most 
useful. The various valve gears adopted by the above- 
named makers are dealt with very fully. 

The author then illustrates some well-known types of 
high-speed reciprocating engines. These are explained 
in a practical manner. Bearing pressures, cylinder 
clearances, &c., which require more detailed attention 
on the part of the designer of high-speed engines are 
carefully set out. Some more information might have 
been given on the working diffieulties with piston rings. 
which may be said to be the only detail in. high-speed 
engines which is not wholly satisfactory. Sectional 
drawings and descriptions of Willans & Hobinson s cen- 
tral valve, Belliss & Morcom, Browett-Lindley, W. Н. 
Allen, Brotherhocd, Scott, Reavell, McLaren, Peache, 
Sissons, Clarke-Chapman, Westinghouse, and Alley & 
MceLellan's engines are given, so that almost every 
well-known type of British high-speed engine is de- 
scribed. 

In the chapter on governors, reference is made to a 
Paper by Captain Sankey on the subjeet of the relative 
advantages of throttle and cut-off governing. Strange 
to say, no reference is made to the late Mr. Willans' 
paper, read in 1893, as we might have expected. The 
principal tvpes of governors in use are fully dealt with. 
The kinematics and construction of engine fly wheels 
form а very excellent chapter; we do not, however, see 
any reference to the trouble due to slackening of keys, 
which has proved а serious difficulty in some large fly- 
wheels. The concluding chapter on condensers con- 
tains a lengthy reference to Professor Weightman's 
Paper, read before the Institute of Naval Architects. 
Jet, surface, barometric jet, ejector, and evaporative 
condensers are shortly described. 

We think the author dismisses the subject of cooling 
towers too shortly, as only steel towers are described. 
and no reference is made to the more commonly used 
wooden towers. We would suggest that the author 
might with advantage also include in a future edition 
the recommendations of the Engineering Standards 
Committee as a reference, and as well as a chapter 
on pipework. We strongly recommend the book to all 


engineering students, draughtsmen, and engine de- 
signers. 
—— fü fÓ9—————— 


Experimental Electrical Engineering and Manual for 
Electrical Testing. Ву V. Karapetoff. 790 pp. 
9 in. by 54 in. 538 illustrations. (London : 
Chapman and Hall. 25s. 

Tris book, says the preface, is written as a labora- 

tory manual suitable for the general electrical en- 

gineering work of most American colleges of engineer- 

ing. [It will, however, not only be read with interest 


Bollinckx, and Fairbairn, Combe & Barbour. 


wide knowledge on 


by those engaged in teaching in this country, but will 
also be found useful to many engaged in actual work. 

It is arranged cn what the ШШЕ calls the ** con- 
centric " system, for fuller details of which he refers 
us to his paper at the 1907 Convention of the A.I.E.E. 
While each subject is dealt with by itself, it is in- 
tended that the book shall be gone through three 
tines; first taking the elementary part of each 
chapter, then a second time going further into each 
subject, and the third time taking the more advanced 
parts. The methcd appeals tous. By having the whole 
in one text-book, the second and third course men 
are made sure of their back-work, while the first 
course man, if he is worth anything, will skim over 
the more advanced parts, and will see what his work 
is leading to—an encouragement the first course man 
frequently lacks. 

One of the most valuable parts of the method is 
the “‘ report ’’ which the student is constantly being 
called on to make, on all kinds of apparatus and plant. 
from ammeters and bridges to lifts, wiring, and tram- 
car controllers. Reasonable lines for these are pointed 
out, but so as to encourage individuality, not uni- 
formity. Most English teachers will envy the wide 
range of plant on which his American colleague 
appears to be able to turn his pupils loose. 

In the earlier part of the book—Instruments, the 
Magnetic Circuit, Lighting, &c.—there are a few points 
Which might be corrected. Photometry is well 
treated, and there is an excellent chapter on illumina- 
tion; but we cannot understand the Marshal lumino- 
meter being accepted without comment. It was brought 
out and abandoned by Mr. (now Sir W illiam) Preece 
in very early days, and the method of varying the 
power of the standard lamp by voltage is very little 
better now than then. Among meters, again, the way 
in which '' originality ’’ is allowed to the ‘Sangamo 
Meter makes one think the author has never heard 
that the Ferranti has been in wide commercial use 
for years. There is a little mistake of a decimal also 
in the Carey-Foster Bridge. Its limit of accurate 
work is given at OOl per cent., whereas it is nearer to 
one in a million in everyday work. 

A very wide range is dealt with in lines, generators, 
motors, efficiency. tests, transformers, armature wind- 
ing, switchboards, railways. controllers, &c. To deal 
thoroughly with any one of these subjects would take 
up the whole book; to deal superficially with all would 
be useless. The author steers the middle course with 
some skill, giving a sufficient number of well-chosen 
groundwork matters, clearly dealt with and worked 
out. and a few practical commercial examples. He 
doubtless feels that a student who has gone steadily 
through what he finds in this book will have learnt to 
work, and be able easily to read up any branch in 
which he wants to specialise, besides having a fairly 
most work outside his own 
branch. : 

As to mathematics. the author's feeling seems to be 
that for engineers, graphies are better than analytics, 
and neither than either. W e think that in this many 
engineers will agree with him. 

There is one unpleasing little bit. Joint resistances 
are treated as a mid-Victorian Cambridge don would 
have done it, instead of by a few lines of common sense 


and reciprocals; and then left in the form Xue 


from which the pupil may—or may hr 
the only formula that he will ever want, viz., 

БВ, = Rjl,'H,- Ry. But perhaps this is only put in 
to ERO how bad ‘men would have written this book, 
just as the four appallingly bad illustrations serve as 
a foil to the remaining 534 which are exceptionally 
good. 

D 
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An Introduction to the Study of Electrical Engineering. 
By Henry Н. Norris. 404 pp. 9 in. by 54 in. 
179 illustrations. (London: Chapman and Hall.) 
105. 6d. 


Тнк idea of this book is good—to give a general 
view of eleetrieal engineering. based on the various 
applications familiar to all; a general view, not exactly 
to the man in the street, but rather to the technical 
man in other branches. The furthér the writer goes 
the further he gets away from this idea, which is a 
pity. When he remembers for whom he is writing 
he sometimes does put things so very nicely and 
clearly that we hope for a second edition, leaving out 
half or three-quarters of the present matter, and re- 
placing it with as good as that which remains. 

The first fifty pages may be summed up as '' who first 
did what, and when,” and they form a very convenient, 
short, historical summary. The chapter on electrical 
quantities and units is very clearly put, but is more 
suitable for clearing the brain—and it often wants it 
badly—of the working engineer, who knows them 
already in practice, rather than for the beginner. One 
‘excellent point, here and in other parts, is-that imme- 
diately.after а statement, one or more numerieal ex- 
amples are often given: merely question and answer, 
which сап be worked out from what has just been 
said. This clinches the matter on the spot, and 
makes sure it is really understood. We generally find 
such examples, if given at all, are collected at the 
end of the chapter, where they are but little use, as 
most readers cut them. Another excellent feature is 
giving at the beginning of the book a list of ‘‘ Symbols 
used in Electfieal Literature." It saves a good deal 
of trouble. Doubtless the omission of some such 
words as '' by me and my friends ”’ is a printer's error. 

As to the rest of the book, if rewritten with Figs. 75- 
6, 82, and 133-4 as patterns of what is wanted, and 
with some slight sense of order, proportion, and 
sequence, the whole would make & very good and use- 
ful work, for there is much good matter in it. 

This present edition, indeed, may be of service to 
a man who has been at work for some years, and 
lacks а clear conception on certain points. 

—— —ÁDÜÁÀ-——— 
The Post Office Electrical Engineers’ Journal. Vol. T. Part I. 
80 pp.. 93 in. by 6 in. Published for the Institution of 


Post Office Electrical Engineers, by Н. Alabaster, Gate- 
house & Co. Price 15. nett quarterly. 


` THE new quarterly journal of the Institution of Post Office Elec- 
trical Engineers differs from the majority of the official journals 
of scientific and engineering institutions. It does not contain, 
as might be expected, duly revised and corrected versions of 
Papers read beiore the Institution, with reports of the discus- 
sions, but is made up of a number of articles which have appar- 
ently been contributed specially to the Journal. Only three 
pages are devoted to minutes and reports from the nine local 
centres of the Institution. The journal starts with some ‘‘ words 
of welcome” by Sir John Gavey, and it also contains a short 
statistical article on telephone progress in London by Mr. G. F. 
Preston (General Manager of the Post Ottice London Telephone 
Service). There are several excellently written technical articles, 
some of which, however, suffer considerably by the very poor 
reproduction oi the diagrams with which they arc illustrated. 
Messrs. C. C. Vyle and E. V. Smart describe the polarised 
sounder designed by Mr. Vyle, in which the cores of а sounder, 
resembling in general appearance the ordinary pony pattern, are 
inductively magnetised by a permanent.magnet placed with its 
poles at a distance of five mils below the bottom of the cores. 
This keeps the magnetisation on the steep part of the curve, 
without, however, there being any danger of reversal. It is 
stated that a 500+500-ohm polarised sounder of this pattern 
can be actuated by half a milliampere, that three milliamperes 
can produce Morse characters at 20 words per minute, and 10 
milliamperes give strong loud-working signals. The inductance 
of the instrument is 62 henries. At present the sounder is in 
use on a 400-mile line from London to Glasgow, and on other 
long-distance lines. Mr. Chas. E. Hay has contributed an article 
оп the “Common Battery Duplex," a system in which a line is 


worked duplex from a battery placed at one end only; he has 
devised a means of overcoming previous difficulties in working 
this system. A serial article on “The Telephoning of London,” 
is commenced by Mr. W. Noble, Superintending Engineer ot the 
Metropolitan Central District. The first instalment deals with 
the initial survey of the underground duct construction. Among 
the interesting figures given in Mr. Preston’s statistical article 
already alluded to are the average number of calls per line per 
day in various London exchanges. At the Central Exchange 
the average is the highest, but yet only 681, while at Hamp- 
stead it falls to 31. ‘These low figures, however, are obviously 
due to the lavge proportion of message-rate circuits; there are 
50,245 subscribers on the message rate as against 3,855 on the 
unlimited service rate Other articles are ‘The Typewriter and 
Piece Work in Telegraphy," by Donald Murray (on the large 
use of the typewriter and of abbreviations on the United States 
telegraph system), ‘‘Common Battery Telephone Transmission 
Systems, and Some Methods of their Application by the Post 
Otlice," by M. Ramsay; “Glasgow Trunk Exchange- New 
Equipment," by J. S. B.; “The Zones and the Trunk Lines,” 
by John Lee (Assistant Traffic Manager), ‘‘The Skerries Wireless 
Telephone," by J. 8. Elston (an earth-plate conduction system 
put down in 1899 or 1900, and apparently not giving very good 
results). 

The journal is edited by Messrs. H. R. Kempe, H. Hartnell, 
A. W. Martin, J. E. Taylor, Т. F. Purves, A. О. Gibbon, and 
D. Н. Kennedy (Managing Editor). We are surprised to see 
that а journal edited by engineers of the Post Otlice Telegraph 
Service, and circulating practically only among this class of 
readers, should be permitted to publish advertisements of elec- 
trical manufacturing firms. 

——— 9————— 

By Arthur Crotch. 83 pp. 

(London: 5. Rentell & Со.) 


The Hughes and Baudot Telegraphs. 
43 in. by 7 in. 41 illustrations. 
1з. 6d. 


Tuis little book is almost entirely descriptive of the instru- 
ments named in the title, and takes it for granted that the 
reader is acquainted with the general principles of telegraphy. 
The Hughes type-printer has never been extensively used in this 
country, and thirty years ago had nearly disappeared from the 
Post Office stations. For international lines the advantage of 
delivering the actual instrument slip in plain letters, and so 
avoiding errors due to linguistic differences, has served to keep 
it in general Continental use, in spite of the somewhat highly 
skilled labour needed for the operation and maintenance of a 
complex instrument. So when the Post Ottice took over the 
cables of the Submarine Telegraph Company, the Hughes was 
again numbered among Post Office apparatus. To those familar 
with the original instrument, the description in the book under 
review will be of interest, as showing how it has been improved 
in certain details, of which the substitution of an electric motor 
for the heavy driving weight must be an immense relief to the 
operator. The governor described is another considerable im. 
provement. 

In the diagram of the Hughes Duplex Repeater, Fig. 16, it is 
impossible to follow the action of the two six-way switches and 
the ‘‘Simplex-Duplex ' switch, and the text gives no assistance. 
Neither is the function of the Wheatstone receiver in the ‘‘Jeak 
circuit mentioned, nor the speaking sounders shown. ‘This may 
lead to no ditticulties to those in the ‘‘Service’’ who recognise 
the repeater set as available for either Morse or Hughes work- 
ing, but is perplexing to the less well informed. The diagram 
is extremely ditlicult to follow at all, owing to the confusing 
effect of crowded parallel lines, and the absence of identifying 
numbers or letters at the terminals. 

The description of the Daudot system is not easy to read. 
but with a little care, and reference backwards and forwards, @ 
clear understanding of the system, and the somewhat intricate 
apparatus employed, is attainable, and understanding wilt 
result in admiration for the ingenuity displayed throughout. 
The reference backwards and forwards is partly due to severa! 
cases of wide divorce between the figures and the text describ- 
ing them; an irritating characteristic of many descriptive 
works, which the author and printer would do well to alleviate 
in tuture editions in this case. The author’s plan of starting 
by a detailed description of the mechanism, and finishing with 
a statement of what it does, might also be modified or reversed 
with advantage. It gives one the feeling of marching with a 
guide who points out a series of landmarks with no indication 
of what they lead up to. Nevertheless, the careful reader will 
reach the destination of comprehension, and perhaps that is in 
itself sufficient praise for such a highly technical descriptive 
work. The diagrams are for the most part clear and intelligible. 
Fig. 57 requires lettering to distinguish the ''correcting ” and 
"corrected " stations. The half-tone blocks of the Hughes in- 
strument and repeater should be replaced by better specimens. 
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LIVERPOOL CORPORATION TRAMWAYS 
ACCOUNTS 


HE seventh annual report of the Traffic Manager 

of the Liverpool Corporation Tramways for the 
year ended December 31st, 1907, has just been issued. 
An analysis of last year’s report was given in ELEC- 
TRICAL ENGINEERING, Vol. I., p. 585. There has been 
no extension of track during the year, the length of 
track operated remaining at 104 miles. A few new 
routes have been arranged, and two extensions are pro- 
posed. Full particulars of the routes, services, and 
fares, together with a map of the system, are given. 
During the year there were 37 fatal accidents caused 
by vehicles in the city, of which 10 were tramway 
accidents. The plough lifeguard with which the cars 
are fitted has pushed 27 people who had fallen in front 
of the ears, or had been knocked down, clear of the 
metals without any serious injuries. Тһе ratio. of 
fatalities to passengers carried. amounted to 1 in 
12.404,324, as against 1 in 30,523,632 in 1906. The 
total number of cars in stock at the end of 1907 was 
515, of which 402 were double-deck cars with top 
canopies, and 86 were double-deck cars withcut top 
canopies, the remaining 27 being single-deck cars. On 
an ordinary day 398 cars are in service. The improved 
sanding apparatus, described in full in ELECTRICAL 
ENGINEERING, Vol. I., p. 585, and which was designed 
by Mr. C. W. Mallins, the Trate Manager. has proved 
so satisfactory that it is to be fitted to all the cars. 
The following figures for the last three years show the 
increase in traffic on the system, which comprises 104 
miles of track :— 


1905. 1906. 1907. 
Passengers carried 119,123,644 122,094,528 124,043,239 
Car mileage 12,067,033 12,115,934 12,231,799 
Traflic receipts £550, O84 £563,777 £572,822 


i 

Thus the increase in the number of passengers 
carried for the year 1907 over 1906 was 1,948,711, or 
1:59 per cent. The increase in receipts was 16 per 
cent., and the increase in mileage 0°95 per cent. The 
average earnings per car-mile for 1907 amounted to 
11:24d., as against ll'l7d. for 1906, or an increase of 
O'O7d. per car-mile. The density of the traffic is still 
increasing. In the busy season of 1906, 5,967 cars 
arrived at and left the Pierhead on the different routes 
per day. The figure in 1907 was 6.075 cars per day, 
and the number of cars passing the Town Hall was 
3,712 per day. | 

The table in the opposite column is an analysis of the 
cost of working entirely under electric traction for the 
vears 1906 and 1907, reduced to pence per car-mile. 

The working expenses analysed in this table amounted 
to £398.734, and the receipts from all sources were 
£508,366, of which £572,822 was traffic receipts as 
given above, and £7,389 was by advertising. Of the 
balance of £109,632, interest and sinking fund absorbed 
£110,361, and £5,891 was paid as rental of leased lines, 
leaving a final excess of income over expenditure of 
£83,380. Of this £27,793 was contributed towards the 
rates, and £55,587 was carried to reserve, renewal, and 
depreciation account. 

The average length of a penny stage was the same as 
for the previous year, namely, 2 miles 699 yards, and 
the average fare per passenger was also the same, or 
1:108d. 

The total capital expenditure up to December 31st, 
1907, including the purchase price of the horse under- 
taking amounted to £1,013,189, of which £11,978 was 
spent during the year under review. ОЁ this sum of 
£11,378, over £10,000 represents the cost of new cars 
and their electrical equipment. A table, showing how 
the capital expenditure up to December 31st, 1906, was 
made up, was given in the article to which reference 
has already been made. 


under the heading “Electricity "' : 


ANALYSIS OF EXPENSES PER CAR MILE 


Year ended 
Dec. 31st, 


Year ended 
Dec. 31st, 


1906. 1907. 
Traffic erpenses-- d. d. 
Superintendence ... - ues T 000 098 
Wages of motormen and conductors .., 1:938 1:973 
Wages of other. trafie employees ii 322 B22 
Cleaning and oiling cars No "T IG 265 
Cleaning, salting, and sanding track... 033 035 
Fuel, light, and water for car depots, 
cash oflices, and waiting rooms, in- " 
cluding cleaning e m m 041 041 
Ticket check, including wages of in- . 
spectors and clerks — ... a " 126 135 
Uniforms, badges, bags, and belts — ... '078 058 
Lighting routes |... n gui bes ооз ООЗ 
Miscellaneous —... и - i 053 "O00 
2:045 2:980 
General repairs and maintenance— 
Permanent way ... T "T t 636 '624 
Electrical equipment of line ... э 123 - 7152 
Buildings and fixtures |... A ii 050 7031 
Workshop tools and sundry plant — ... '013 '011 
Cars v ids 2 Do — 807 325 
Other rolling stock m od s :002 — 
Miscellaueous equipment — *001 
1:631 1:644 
Power erpenses—-Cost of current... - 1:980 2:109 
General expenses—including rates an 
taxes, management charges, coni- 
` pensation and law charges, &c. 1:079 1:090 
Total working expenses (not in- 
cluding capital charges) 7'635 4:823 
Rent of leased lines TN m 116 116 
Interest and sinking fund кез t 2:171 2:165 
Total expenses (including capital 
charges) pas Em gu ws  9*922 10°104 
Can MiLE EARNINGS . 1117 11:24 


Wireless Telegraphy.—It is reported that the Canadian Gov- 
ernment proposes to establish a wireless or cable telegraph ser- 
vice between Prince Rupert and Queen Charlotte Islands and 
between various larger islands. 


Electricity in Brazil.—1n a report upon the mining industry in 
the State of Minas Geraes, Brazil, by Mr. С. Campbell, Н.М. 
Vice-Consul at Rio de Janeiro, the following paragraph appears 
"Fortunately, there are 
abundant supplies of water, which are being used for working 
the mines and for lighting towns. There is a great future for 
electricity in the country, and it is already developed to a 
considerable extent. Small towns of 4,000 inhabitants have electric 
light, and some have trams. It is true that at present it is 
impossible to read a book by the light, but that will be improved. 
Add to this that there are numbers of small factories whose 
existence must depend on economy, that butter and cheese are 
made in large quantities, and that Brazil is ambitious to become 
a manufacturing country, and there should be many opportunities 
for electrical engineers," The report later—states that a firm 
of electricians might be able to obtain some small orders, and 
could use this opportunity to study the.country and the abundant 
water supply with a view to eventually installing à plant for 
smelting purposes. 


The Iron and Steel Institute.——The annual meeting of the Iron 
and Steel Institute will be held on Thursday and Friday, May 
14th and 15th, at the Institution of Civil Engineers, and ite 
annual dinner will be held on the first of these days. Ассот- 
panying the programme of the meeting is a description of the 
new premises into which the Institute are moving, consisting of 
a suite of 10 rooms, formerly occupied by Sir Douglas Fox 
& Partners at-No. 28 Victoria Street. Although in the same 
building as the Institute's former quarters, the accommodation 
afforded is much increased. Amongst the Papers which are 
expected to be discussed is one on an gXperimental electric 
furnace for fhe smelting of iron, by Prof. B. Igewsky (Kiev), 
and a Paper by Mr J. W. Lambert on the pyrometric installa- 
tion of the Ordnance Factories, Woolwich. It is announced that 
the autumn meeting of the Institute will be held at Middles- 
brough, and that an invitation to members to accompany an 
excursion of the Canadian Mining Institute in September has 
been received. It is proposed to visit the mineral areas of 
Eastern Canada, including the silver-cobalt ore region, the 
nickel and iron mines of Ontario, the asbestos and chromite 
regions of Quebec and other districts. 
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BIRMINGHAM EXHIBITION OF ARTS AND 
INDUSTRIES 


E announced in our issue of March 26th the opening of 

an Exhibition of Arts and Industries by the Lord Mayor 
of Birmingham in the Bingley Hall, the proceeds of which are 
to be devoted to the building of a convalescent home under 
the auspices of the Hospital Saturday fund. As is usual in 
exhibitions of this nature, there is a considerable section 
entirely devoted to engineering. 

The first exhibit to attract our attention was а 60-B.H.P. 
suction gas plant made by T. Н. & J. Daniels, Ltd., Stroud, 
Glos., which generates gas for driving an adjacent 63-B.H.P. 
vertical high-speed gas engine by Messrs. E. 5. Hindley & Sons, 
Bourton, Dorset. The engine is coupled direct by a solid bolted 
coupling to a direct-current generator mounted on an extension 
bed-plate, the speed of the combined set being 500 revolutions 
per minute. Forced lubrication is used; the engine has three 
cylinders, and magneto ignition gear is employed, the timing 
of the spark being adjustable whilst the engine is running, either 
on the three cylinders simultaneously, or on each cylinder separ- 
ately. The governing is effected by throttling the yas supply, 
and consequently each cylinder makes an explosion in every 
cycle. The Daniel gas plant above mentioned also supplies gas 
for a 12-B.H.P. “ Dudbridge " gas engine, the plant being capable 
of running this small engine on light load alone, thus proving 
that suction plants can work at loads far below their normal 
rated capacity, a fact which the performances of many plants 
have gone to депу. 

The 60-h.p. producer and engine are daily supplying current 
for the exhibition at a cost, we were informed, of 1/10d. per 
B.H.P., including water and anthracite coal at 35s. 6d. per ton. 
The National] Gas Engine Co. are exhibiting three of their 
engines; one of these, of 65 B.H.P., is supplied with gas from 
a suction producer of their own design, and provides light for 
company's stand at а cost stated by the makers to be 1/5d. 
per B.O.T. unit. This engine is of the horizontal type, with 
massive flywheel, and the dynamo, which is direct-coupled to 
the engine crankshaft, is carried on an extension bed-plate. 

Several motors, switchboards, and measuring instruments of 
various tvpes are shown by the Walsall Electrical Co., Ltd., 
who are the ofticial electrical engineers and contractors to the 
exhibition. Messrs. Mawdsleys, Ltd., of Dursley, Glos., are 
showing a number of their motors, dynamos, and electrically- 
driven machines; it is one of the dynamos made by fhis firm 
which is driven by the Hindley gas engine above mentioned. 
Several machines for the removal of iron from brass and other 
metal are exhibited by Messrs. The Rapid Magnetting Machine 
Co., Ltd., of the Crescent, Birmingham. One useful machine 
on view was for the removal of iron from destructor furnace 
slag and other heavy material. Their standard type of machine 
separates iron from brass and other metal turnings. The only 
representatives of the makers of electrical fittings are Messrs. 
Best & Lloyd, of Handsworth, Birmingham, who display a 
number of pendants and wall-brackets in a variety of styles 
-and finishes, prominent among these being the well-known 
‘Surprise ’’ pendant. 

The University of Birmingham have a stand at which are to 
be seen the Hoho welding process, bridge megger, are and 
mercury vapour lamps, and samples of insulators and accumulator 
plates. A choking coil, recently built at the University for ex- 
perimental investigations, was also a feature of this stand. 
The City of Birmingham Electric Supply Department occupy 
a very prominent position and attract a large amount of atten- 
tion. The exhibit is intended to interest prospective consumers, 
and a feature of the stand is the inquiry office, at which, accord- 
ing to the placards, information and advice can be obtained 
in connection with any application of electricity. There is a 
display of metallic filament lamps (Osram and tantalum), the 
ethciency of which is demonstrated by measuring instruments, 
and a number of flame arc lamps are also to be seen. Various 
motors, some driving machines and tools, are shown in operation. 
Heating devices of both the convector and radiator types are 
largely in evidence, and there are also some electric ovens and 
other cooking apparatus. 


Accounts of the North Metropolitan Electric Power Supply Co. 
--А slight error occurred in the arrangement of the figures of 
the analysis of the revenue account of this company on p. 586 of 
our last issue. The figures 0'066 pence per unit and the cor- 
responding total £3.075 should stand for the total distributing 
costs, and the total works costs should be £29,678. or 0:637 

nce per unit. The error does not affect the final total of 
£40.252. or 0'865 nence per unit. 

American Protest Against the Revocation Clause in the New 
British Patents Act. — 11. appears that considerable exception has 
been taken in the United States against the clause in the new 
Patents Act under which any person may apply for revocation 
of a patent on the ground that the manufacturer of the patented 
article is carried on exclusively or mainly outside the United 
Kingdom. No similar clause exists in the United States. 
although in some European countries a similar protective condi- 
tion is in force. It is reported, however, that negotiations are 
on foot for “а conventional arrangement" between the Govern- 
ments of Great Britain and the United States, ‘by which the 
lapse of a patent for non-working may be reciprocally waived.” 
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AN AMERICAN DESIGN OF ELECTRIC LIFT 


N a recent issue of the Western Electrician (Chicago), a 
| description is given of the electric elevators installed in 
the Board of Trade Building in that city. The requirements 
of the service in this building are very severe, in that the 
tratlic is not only heavy throughout business hours, but excep. 
tionally so while the Exchange 18 in session, tor large numbers 
of brokers have to be carried with the utmost speed from the 
Exchange floor to their respective ottices. When the building 
was constructed in 1883, four hydraulic elevators, operating 
at а speed of 500 ft. per minute, were installed. These machines 
were replaced in 188/ by electric elevators of the screw type, 
and an additional electric elevator of the drum type was 
installed to run from the main to the Exchange floor only. А 
fifth electric elevator of the Mabbs type was installed in 192, 
and in 1906 the older screw-type elevators were also replaced 
by elevators of the Mabbs type. 

The principle of the Mabbs elevator is that the operating 
motor constitutes the counter-balance of the car, and works 
up and down a rack. The cable and sheave rigging is arranged 
ко that the motor is geared two to one; t.e., when the driving 
motor runs up half the height of the building, the car is 
lowered from top to bottom, and vice versa. The cables at- 
tached to the car run over a sheave in the space over the 
elevator-shaft, then down again and around a sheave at the 
top of an A-frame fixed to the driving motor, and are fastened 
to a girder about midway of the height of the building. The 
driving motor has а vertical shaft, and drives two worm wheels 
on horizontal shafts on either side of the motor. On each end 
of each of these shafts is a pinion. These engage the four 
racks mounted on the faces of the vertical cast-iron columns 
at each corner of the motor-shafts. Thus, when power is sup- 
plied to the motor, it climbs up or down the motor shaft, moving 
the car respectively down or up the elevator-shaft. The two 
shafts need not be close together; in this particular installation 
the two shafts are separated by 55 ft. in one instance. The 
conductors supplying the current to the motor are arranged 
on porcelain blocks mounted on the inner face of one of the 
cast-iron columns. The contact-brushes, of which there are 
eight per motor, have each a contact surface of over one square 
inch, and are mounted on self-adjusting holders. 

The motor is entirely controlled through the field circuits. 
The field system consists of four. poles on which are three dis 
tinct windings, a light series field winding, used only in 
starting, the main shunt field winding, which is always con- 
nected while the motor is running, and an auxiliary shunt 
winding which is gradually cut out during accelerating. With 
the main shunt field winding alone excited, the maximum speed 
of the armature is obtained, which is somewhat over 1.000 
revs. per min. The motor is enclosed, and the gearing below 
is entirely enclosed in a case, which is filled with oil to 
nearly the centre of the horizontal shafts. The oil does not 
have to be replaced more often than once in every two and a 
half years. The pinions and racks, which are lubricated with 
grease, make less noise in operation than the motor. АП the 
gearing is machine cut, and is of steel, with the exception of 
the worm wheels, which have phosphor-bronze rims. The wear 
on the rims has been insignificant. 

Below the sheave mounted over the motor is a slack-cable 
device which trips the main circuit-breaker immediately any 
cable is loosened. Below this device and on top of the vertical 
shaft of the motor is the automatic friction brake, which con- 
sists of a pulley and brake-shoes applied by the action of a 
spring. When the machine is running, these shoes are held 
out of contact with the brake pulley by solenoids; consequently, 
directly the current is cut off by the operator or by the action 
of the circuit-breaker, this friction brake is automatically 
applied. 

At the top and bottom of the elevator-shaft аге placed 
powerful pneumatic buffers. The control of the elevator motor 
is effected entirely by electromagnetic switches, which are inter- 
connected to give a definite sequence of action with rapid and 
smooth acceleration and retardation of the car. Speed control 
is through adjustment of the auxiliary shunt field. Іа stop- 
ping the machine, current is cut off from the armature, and the 
latter is short-circuited through a bank of resistances, thus 
obtaining a considerable braking effect. 

Automatic stops are placed at the upper and lower limit: 
of travel of the machine, which slow down the motor and cut 
off the current in case of negligence of the operator. The 
worm gearing is a preventive against the car starting to move 
without the application of motive power. The cars are «sx 
square feet inside, and the height of travel is about 130 ft. 
The motors have an average energy consumption of 3°5 kw. 
hours per car-mile. The running speed is about 550 to 600 ft. 
per minute. 
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ELECTRICALLY-DRIVEN REVERSING ROLLING MILLS 


R. HENRY CROWE read a Paper on April 6th before 


1 the Cleveland Institute of Engineers on the above subject. 


He said that in these days of keen competition possibilities of 
any reduction in the cost of the manufacture of iron and steel 
were of great importance. He did not propose to describe 
electrically-driven three high or other continuous-running mills, 
but remarked that when a works possess their own power station, 
or can purchase electricity cheaply enough, there could be no 
doubt of the many advantages of this system. 

He then showed a diagram of the main electrical connections 
of a reversing mill equipment of the well-known Ilgner system. 
The current from the power station passes an isolating switch 
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speed and in the direction of rotation corresponding to the 
position of the controlling lever which regulates the amount of 
current passing round the fields and the direction of that 
current. It is convenient to be able to run the mill at a 
greater number of revolutions than that corresponding to the 
maximum torque, and this is effected by the operator pulling 
the controlling lever still further over, which puts a resistance 
in series with the mill motor fields, reducing the density of the 
fields and so increasing the speed of the mill with a correspond- 
ing decrease in torque. 

In large rolling mills the power required may vary from 0 to 
10 or even 15, 000 h. p. in either. direction, but these great powers 
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Minutes. 


Elongation 14°6 times. 


Average power put into rolls, 338 kw. for 310 seconds. 


Power put into converter 4*8 kw. or 48 units=29 units per ton rolled. 


Efficiency 69 per cent. 


Fic. 1.—Power Curves ror 153” x153?” Iwcor. 


and a three-pole oil switch fitted with an overload release, and 
the amount of current and its potential is recorded by the usual 
ampere, volt, watt, and watt-hour meters. The current then 
passes through a transformer, which operates the slip resistance 
motor, and on to the induction motor, direct coupled to the 
continuous-current generator and the flywheel of the Ilgner set. 

The brushes of the reversing mill motor are directly coupled 
to the brushes of the generator of the Ilgner converter set. The 
armatures of the generator and the mill motor are protected 
against excessive currents by the automatic circuit breaker, and 
these machines are further protected by a no-voltage releage in 
connection with the fields of the mill motor. 

The current required for exciting the field magnets of the mill 
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are not required for long periods, and to attempt to drive a 
mil of such powers without the aid of some system which 
would average up the power would be practically impossible, 
such great fluctuating loads would have disturbing effects on any 
power station, and the cost of the power station would be pro- 
hibitive had it to be made large enough to provide for the 
heaviest loads. By the use of heavy fly-wheels running at high 

speeds a great amount of energy can be stored up and readily 
given out again. 

The method of slowing down the speed of the TEE, can 
be done in direct-current motors by suitably compounding the 
fields, and in an induction motor by inserting resistance in the 
rotor winding by what is known as the automatic. 
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Minutes. 
Total units put into mill, 44°96. 


Elongation 63 times. Total units put into converter, 6078. 45 units per ton. ° 


Fic. 2.—Power Curves FoR 152" x 152" 1-35-TON Ixcor ROLLED IN 17 passes INTO 2" x 2" BILLETS. 


generator and the reversing mill motor is obtained from a In one form of this, the resistance consists of metal plates 


special motor-driven exciter set. 

In starting up, the Ilgner converter set and the exciter set 
are run up to speed. The field magnets of the mill motor are 
generally fully excited, and the polarity of these magnets is 
never changed; but this is nọt so with respect to the magnets of 
the generator. When the controlling lever is in mid-position 
there is no current passing round the field magnets of the 
generator, consequently no current generated and therefore the 
mill motor is stationary. On moving the controlling lever in 
one direction the fields are excited and the mill turns at a 


suspended in earthenware tanks containing water; the position 
of these plates, which is controlled by the * slip motor,” regu- 
lates the amount of the resistance. Should the current from 
the mains increase, the current to the slip motor, which is sup- 
plied from a series transformer, also increases, with the result 
that the resistance plates are lifted, thereby adding resistance 
to the rotor of the induction motor driving the converter set, 
and thus reducing the speed of the motor and allowing the fly- 
wheel to give up the requisite amount of energy to pull the 
piece through the rolls. On the load decreasing, the current to 
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the slip regulating motor also decreases, its torque therefore 
diminishes and the resistance plates fall, reducing the resistance 
in the rotor of the induction motor, which therefore increases 
its speed, and the energy which was taken out of the fly- 
wheel is now restored. ‘his slip-regulating resistance is also 
used as a starter for starting up the Ilgner converter set. 
After the stator switch has been thrown in, the resistance of the 
rotor is gradually cut out by the lowering of the resistance 
plates by means of a hand-wheel. The liquid forming the re- 
sistance is kept cool by means of a series of cooling pipes placed 
in the tank, through which a continuous stream of cold water 
is circulated. 

Special precautions have to be taken to make the generator 
and the mill motor run sparklessly with the brushes in one fixed 
position. In addition to the ordinary exciter, the installation 
at Teschen is provided with a second exciter generator, whose 
field current is that of the main current driving the mill motor; 
its voltage therefore corresponds to the load on the mill. The 
-current generated by this special exciter supphes special wind- 
ings on the mill motor and generator. The mill motor fields are 
further strengthened, this device has the effect of preventing 
excessive rushes of current, and prevents the circuit breaker 
from flving out should there be any ‘careless handling of the 
controller. . 

It might be supposed that the power required to make the 
mill motor and rolls reverse rapidly and frequently is a very 
considerable loss, but in this system of control tne power given 
out by the coming to rest of the mill motor and rolls can be 
given back to the fly-wheel. The control lever 15 moved in such 
a position that the back electro- motive force in the mill motor 
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object gained in reversing a mill in less time than it takes to 
get the piece back to the rolls. Whether the electric motor will 
reverse quickly enough to suit very rapid reversing, such as is 
required for the soft rolls of a plate mill where the slab is 
very short and the reversals very rapid, has not yet, I think, 
been tried, but it must be remembered that when the slab is 
very short the speed of the rolls is low, and this being so rapid 
reversing is not so difficult as would appear at first sight. 

Figs. 1, 2, and 3 are reproduced from records showing the 
current or power put into the rolling mill motor, also the power 
required. from the power station to roll a l'45.ton ingot into 
4 in. by 4 in. blooms, a 1°35-ton ingot into 2 in. by 2 in. billets, 
and a L8-ton ingot 11 in. by 6 in. girders respectively. 

From these diagrams it will be seen how very perfectly the fly- 
wheel converter averages up the great varying loads on the 
mill. ln rolling 4-in. by 4-in. blooms it will be seen that the 
greatest load on the mill 15 sone 2,500 kw., while the current 
taken from the power station is steady at about 600 kw. In 
rolling down te 2-in. by 2-in. billets it is interesting to see 
how very much more power 1s required to reduce the section 
down to 2 in. by 2 in. as compared with 4 in. by 4 in., the 
2-in. by 2-1п. billets taking some 60 per cent. more power than 
the 4 in. by 4 in. The third diagram represents the rolling of 
ll-in. by 6-in. girders, the power in the mill motor rising as 
high as 4,000 kw., while the current taken from the power 
house is represented by about 700 kw. rising to 1,200 kw. 
while in the finishing rolls. Now that the recording of the 
actual power required to pull the bar through each pass is so 
easily and perfectly recorded, апу uneven drafting of the rolls 
will he more easily corrected. The total power used by the 
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Units in mill motor, бо. 


Units from power house, 94. 


Efficiency, 73° per cent. Units per ton rolled, 52. 


Fic. à.—PowER Curves ron 17" х 18" IxGor ROLLED IN 19 rasskES INTO 11” x 6" Joists. 


is greater than that of the generator of the converter set. The 
mill motor thus becomes a generator and the converter generator 
‚ а motor, so that the mill receives a heavy braking current and 
at the same time the power used in stopping the mill is not 
wasted, but is partly restored to the fly-wheel set. 

The author then referred at some length to the advantages of 
steam engines possessed by the electric motor for rolling mill 
work in the way of uniformity of torque. 

An inportant advantage of the even torque of the electric 
drive is that there is less likelihood of breakage of boxes, 
spindles, and wobblers of rolls. Yet another advantage is the 
fact that when the piece bites the rolls the mill does not appre- 
ciably slow down, as instantly the mill motor tends to slow 
down extra current flows through the armature owing to the 
reduced back electromotive force, so that the mill motor exerts 
automatically the requisite torque to pull the piece through 
the rolls. Therefore the mill will not stall, but will pull any- 
thing through up to the maximum power for which the circuit 
breakers are adjusted. For the same reason the mill will not 
appreciably race when the piece is through the rolls, although 
the driver will naturally use the inertia of the mill to perform 
the rolling of the tail end of the bar, and for this reason 
electricaily-drivei mills run exceedingly smoothly and quietly. 
Waith regard to the question of acceleration, there is no doubt 
that the steam engine with the small inertia of its moving parts 
can reverse and accelerate much more rapidly than any large 
reversing mill motor that has yet been put to work. But this 
is a question of putting plenty of power into the motor and of 
keeping the diameter and weight of the armature down. At the 
same time it is not always wise to reverse a mill too quickly ; 
for example, when there are three or four stands of rolls 
coupled together, to reverse such a mill too quickly is not wise, 
^as it only tends to break boxes and spindles, and there is no 


rolling mill is accurately recorded by a watt-hour meter on the 
switch board, and the cost of providing power is accurately 
known for every section rolled per ton. 

It would appear, then, that to roll, first, 1 ton of 4-in. by 
4-in. billets requires 25:4 kw. or 430 lb. steam; second, 1 ton of 
2-in. by 2-in. billets requires 58 kw. or 650 lb. steam; 1l.in. by 
6-in. girders requires 50 kw. or 860 lb. steam. Whether these 
figures will be improved upon remains to be seen, so much 
depends on the hardness of the steel and the temperature at 
which the rolling is carried on. One of the latest mills set to 
work is the mill at Rombach, which already produces 50 to 60 
tons of 3j.in. square billets direct from ingots of 2 tons in 
weight, with a current consumption of 22 kw. per ton. From 
these figures it is to be expected that 4-in. by 4-in. billets will 
be produced for 20 kw. per ton, or even less. Further in- 
teresting data relating to the kws. required to roll ingots down 
direct into rails, joists, billets, is published in Stahl and Eisen, 
from which it will be seen that to roll 


53lb. rails from 1:4 ingots 70 kw. are required. 
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The average production when these figures were taken varies 
between 12 and 18 tons per hour. IY will be seen that the out- 
put is very small, the rolling being carried on too slowly to 
give good results in current consumption. 29 kw. is given for 
l ton of 4-in. by 4-in. billets at the rate of 17 tons per hour. 
when only 14 tons per hour were rolled in the same mill the 
current consumption rose to 33 kw. per ton. Whereas at Rom- 
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bach, with 50 to 60 tons per hour of 31-in. billets, the current 
consumption is much more favourable at 22 kw. Whether the 
electric mill is rolling much or little, the llgner converter set 
is running all the time, and this absorbs about 120 kw. 

The disadvantages of the electrical reversing mill are the 
high capital expenditure, and the electrical losses between the 
motor driving the fly-wheel converter and the mill motor. 
There appears to be no inducement to any firm who have to 
produce their electricity by burning coal directly under boilers 
to instal a special power station to drive a mill, or even two 
mills, say a cogging mil and finishing mill, supposing there 
was a saving in the coal bill, the capital outlay required for the 
electrical plant would probably counterbalance any possible 
saving in the coal bill. The great advantage of electrical roll- 
ing, in fact the greatest advantage of all, is that the generation 
of all the power required, for the whole works, is in one large 
central station. 

That electrically-driven mills have made more rapid progress 


in Germany than in England is partly accounted for by the 
fact that coal is dearer in Germany than in England. And also 
that the rolling mills work in conjunction with blast furnaces 
which produce large quantities of electricity very cheaply with 
the aid of the gas engine, and without cheap electricity elec- 
trically-driven ills will make no headway. It cannot, of 
course, be said that which pays well in Germany would neces- 
sarily also pay well in England, neither can it be said that 
electtically-driven mills are right for every works, each works 
must consider their own conditions. 

The new mill at Rombach, equipped by the A.E.G. of Berlin, 
consists of two stands of rolls 52 in. diameter. The two mill 
motors are capable of exerting 15,000 h.p. at 120 to 160 revolu- 
tions. The voltage cf each motor is about 600, and the torque 
is 90 metre tons. The llgner converter is drawn by a motor of 
2.800 h.p. Four fly-wheels of 25 tons each, making 300 revolu- 
tions per minute, are used to equalise the loads. The mill is 
designed for an output of 60 to 70 tons per hour. 


THE MANAGEMENT OF ENGINEERING WORKSHOPS 


Manchester Discussion 


HE Paper by Mr. Eustace Thomas, which was 

read before the Manchester Local Section of the 
Institution of Electrical Engineers last week, and was 
given in abstract in our last issue (page 580), was fol- 
lowed by an interesting discussion. The Paper its-lf 
dealt with some of the general principles by which 
economy may be obtained in manufacturing works, 
especially as regards shop routine, lists of materials, 
drawings, records, &e., and the day work as compared 
with the piece work or premium system. 


In declaring the discussion open, the chairman, Mr. M. B. 
FiELD, suid a few words emphasising the importance of the sub- 
p which he thought had not been treated of by the Institution 

efore. 

Mr. GUNTHER said, in reference to the comparison of general 
and specialised shops, he thought that ‘a general shop, that is, 
not taking every class of work, could be run quite as efticiently 
in its way as shops which are highly specialised, such as those 
dealing with small electrical appliances, and вог well known that 
the etliciency comes out really very fine indeed. As to each 
workman having a drawing or sketch, that goes without saying. 
In all well organised places he agreed that the drawings should 
be of as complete a character as possible, fully dimensioned, and 
wherever possible, if it is a job likely to be repeated, the draw- 
ings should carry all leading particulars. He did not quite see 
that in an ordinary works a routine book was necessary. As 
a rule. the 100 that а man had given to him was not the same 
day after day except in a place making one class of work; but 
where one man had to do each day the same class of work, or 
extending same over several days, no doubt a routine book 
would be very advisable. His firm had considered the question 
of numeration of tools. drawings, and stock pieces very carefully, 
and had come to the conclusion that the best thing was to sweep 
all that away, and to commence with the drawing. Inspection 
of work at each stage, in the case of stock orders, was often a 
very ditlicult matter to arrange. He was afraid that premium 
and piece work were going out in engineering works. When 
non-union and unskilled labour was being dealt with it was 
easier. but when dealing with unions it was rather too big a 
task. 

Mr. Н. Bevis (General Electric Co.) thought that the value 
of a good foreman could not be over-estimated. A good deal of 

the etticiency of а shop depends upon the foremen, and he thought 
that they should be employed more exclusively on clerical and 
administrative work. Tt was quite a mistake to give them the 
technical work to do; this should be rather for the tool-shop or 
diawing-olffice, and it should be the foreman's chief aim to finish 
and produce the work under the conditions mentioned in the 
Paper. He believed that statistics were most valuable, and paid 
for themselves over and over again if they were utilized. pro- 
perly. Coming to the question of auxiliary stores, he thought 
that it was an essential thing to have what they called sub or 
auxiliary stores. The main stores should keep raw material 
and everything that was common to several departments. The 
*ub-stores should contain only material that was common to the 
department in which it 15 used. То obviate the possibility of 
material not being in the main or sub-stores when required, he 
believed in having assembly rooms. The whole of the parts 
were assembled, and the iob was never put out to the bench 
until they had got the whole of the parts. Не did not agree with 
the remark in the Paper: “If the assemblers are on piece or 
premium work they draw attention themselves to any inaccurate 
manufacture of parts coming to them.” This was, no doubt, 
some check, but where they were making quantities of stuff, 
he thought it was then rather too late. The time that they 
should be checked up was when it was being manufactured in 


the early stages. If they were only going to send it back when 
it was found not to fit, it was too late to save the loss. 

Mr. Eckstein (Messrs. Eckstein, Heap & Co.) did not believe 
in making a works rely absolutely upon red tape. As regards the. 
auxiliary stores, he did not quite see what would happen when 
a job was stopped, and the material had to be returned to 
the main stores. His idea of an auxiliary store was a place 
provided in absolute vicinity of the bench, where the work- 
man had a certain amount of material to see definite orders 
through, but any such auxiliary stores must not be allowed to 
develop into a number of general stores. 

Mr. H. W. Witson doubted that a certain amount of red tape 
was desired or necessary; his experience was that red tape accu- 
mulated until it became not cnly unnecessary but undesirable, 
and several cases had come under his own personal notice where 
this red-tapeism had caused considerable loss, both of time and 
money. Systems, whilst very admirable things, could be carried 
to extremes, and the tendency of all systems, unless continually 
being checked, was to get too complicated to make a job profit- 
able. It was better, in his opinion, to have a certain small 
amount of waste going on in small parts than to have the things 
checked and cross-checked until the cost of the clerical labour 
was more than the actual manual labour in making them. With 
regard to the check on times set, the primary object of a manu- 
facturing business was to make a profit, and the two principal 
items were, broadly speaking, material and labour. Material no 
one could vary very greatly, but the item where an ingenious 
works manager had a chance of making а saving was on the 
labour it he could persuade in some way his men to manufacture 
a bit more than men in other works. lt was thus most desirable 
to have an expert check on times set. 

Dr. C. С. Garrarp (Messrs. Ferranti, Ltd.) said that the 
most important thing about the management of any engineering 
works was the cost-keeping. The functions of the shop super- 
intendent and foremen must be organised in correlation with 
the cost department. A proper system of cost-keeping should 
not only form a basis for estimating, but should serve as a 
method of management, and transform a merely qualitative 
works control to a definitely quantitative one. Every job or 
process should be actually priced in money terms before it is 
started, and the work controlled during process, so that at any 
instant the management can know what any process has cost up 
to that particular moment. Regarding the relative merits of 
the piecework and the premium bonus systems, he preferred the 
former. "The great objection to the latter was that the workmen 
got the idea that they did not receive the whole benefit of their 
extra exertions. 

Dr. Garrard then proceeded to outline the svstem of cost- 
keeping which he had introduced at the works of Messrs. 
Ferranti, Ltd. The previous system in use in the works in ques- 
tion had been the ‘‘ Lewis" system, the foundation of which was 
the job card which each man rece' ved. On one side of the card 
was the space for the man's time, on the other for the material 
used. Thus the workman had to go to the stores to draw out 
material] and get it entered on his card. This was, however, 
very unsatisfactory. Not only did the material for a certain 
order get divided up in a lot of job order numbers in an entirely 
fortuitous manner, but a lot of time was wasted by each indi- 
vidual man bothering about finding material. The proper prin- 
ciple was for cach тал to be supplied with material as fast as 
he required it, and without him shifting from his machine or 
bench to find it. It was one of the principle functions of the 
up-to-date foreman to see that this was done, so that the time 
lost in going from one job to another was reduced to a minimum. 
The system he had referred to was a modification of the Lewis 
system with additions. For every job which was not an abso- 
lutely standard article with a constant selling price, an esti- 
mate card was made out.in the drawing office before the job 
was put in hand. It was the duty of the works management to 
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see that the article manufactured came within the. estimate. 
Each shop had its own stores, and the material required. for 
every works order number was issued by the stores as requisi- 
tioned by the foreman. For standard articles, standard printed 
requisition sheets were used to avoid waste of time in writing. 
The material ecsts tor each works order number were kept by 
the cost clerk who worked in the stores. All issues were entered 
on cards. Four different-coloured cards were used. These were 
for stock materials from the stores concerned, castings from the 
foundry, materials from other departments, and materials trem 
the general stores. Every item went through the shop stores 
however, and the only object of Gividing the cards in this 
manner was to facilitate departmental book-keeping. The total 
of the four cards gave the total material costs on апу works 
order number. When the works order number was complete a 
summary card was made out and filed in the drawing ottice. 
This, together with the estimate card and the labour analysis 
eard, were filed together in special drawers like a card index. 
As regards the libcur, each works order number was divided up 
into a number of job order numbers corresponding to the dit- 
ferent processes. Time-work cards or piecework cards were 
issued to the workmen for each Job oder number. When each 
job was finished the sheet was returned to the job clerk, who 
entered up the total time and cost in his. time book. The 
labour costs were entered up on the job number card апа sum- 
marised on the labour analysis card, а copy of which analysis 
was kept in the drawing oflice record as explained above. As 
regards stock order numbers, these were treated in exactly the 
same manner as the works order numbers, and the stock parts 
when completed went into the stores at the price they had 
actually eost, and were also debited out on the various works 
order numbers at the same price. As many similar articles as 
possible were put through on each works order number. As 
regards pricing stock parts, these were priced at the actual cost 
in labour. material, and testing, plus shop establishment charges. 
The shop establishment charges did not include general establish- 
ment charges, which remained, more or less, unaltered whatever 
the output. The shop establishment charges included all shop 
charges which varied with the output. such as general labour- 
ing. supervision, &c., and which were directly under the control 
of the shop management. These varied with the output, but not 
so fast as the output. They varied between 40 per cent. and 60 
per cent. of the labour cost. All gcods made were costed in 
this manner, and, as an inducement to the reduction of cost, à 
bonus was paid, based upon the difference between this shop 
cost and the selling price. In order to be able to control costs 
of standard articles he had found it a gocd plan to plot the costs 
in the form of curves. 

Mr. Eustace Т'номАз replied briefly. With regard to the cata- 
logue numbers. he still thought that the matter of catalogue 
numbers was rather an important one. They had found in doing 
a great deal of general work, and having to design special pieces 
for special apparatus, these were apt to get associated with a 
particular job. which was forgotten in a very short time. A 
new draughtsman coming in, and having no recollection of this 
job. would start and re-design this over and over again, and 
parts would get multiplied out of all reason. It was quite true, 
and it was very regrettable, that workmen as a whole had 
deteriorated very considerably in consequence of the system of 
manufacture adopted. It was often found that if one relied 
upon a workman to think out a matter, one was apt to get 
“left.” 


WIRELESS TELEGRAPH PLANT AT THE UNITED 
“STATES NAVAL ACADEMY 


N article in the Electrical World, by Lieut.-Com. W. Н. б. 

A rule ca. describes the wireless station at the United States 

aval Academy, Annapolis, Maryland, which forms oue of a 
chain of stations on the Atlantic Coast. 

The station was established not as a transmitting station for 
long distance, but rather as a relay station to forward messazes 
from other stations or froin vessels. For this reasonethe power 
installed was small, the station set having only a rated capacity 
of 24 kilowatts. This power is obtained from а storage bat- 
tery of 40 cells, giving a normal voltage of 80 volts. When occa- 
sion demands, this battery is charged. from power. obtained 
from the main power station suoplving the Naval Academy with 
light and heat. The transmitting circuit contains the induction 
coil, condensers, inductance and spark gap of the Slaby-.Arco 
type. Direct current from the storage battery is led to the 
primary of the induction coil, and the make-and-break 1х effected 
bv means of a mercury turbine interrupter. making 1,600 revo- 
lutions per minute. With a line voltage of 80 voits, a maximum 
of about 25 amperes may be used in the primary windings. The 
condenser consists of seven levden jars, connected in multiple 
with a total capacity of 0014 microfarad. The inductance is a 
spiral conductor of No. 8 copper wire, consisting of 9'9 turns of a 
mean diameter of 17 in. The spark gap is a single break hbe- 
tween zine electrodes with a normal length of 2 centimetre and a 
maximum length of 24 centimetres. 

[he receiving device now used is of the De Forest type of 
electrolytic cell used in connection with the head telephones 


APRIL 23, 1908. 


of the Schmidt-Wilckes make. This cell uses a Wollaston wire. 
glass jacketed, and of 0°006 in. diameter, as the anode, and а 
platinum wire as the cathode, їп а solution of pure mitric acid. 
In connection with this cell is used a primary battery, with 
potentiometer. Asseciated with the detector in. the receiving 
circuit is а capacity 0005 microfarad with а variable induct: 
ance of two coils of copper wire wound with 500 turns оп each 
col. The aerial is a loop of a total length of 1.054 ft., con- 
sisting of four wires of phosphor bronze. It has а horizontal 
length of 100 ft. and a vertical length of 166 ft. The aerial is 
coupled direct to the transmitter inductance and has а natural 
wave length of 335 metres. The wave length ordinarily ured 
is 518 metres for the lower hump and 420 for the u»per. With 
the coupled circuit for 425 metres, the lower hump is 540 
metres and the upper hump is 500 metres. 

In the Department of Electrical Engineering at the Naval 
Academy, and entirely distinct trom the working station de- 
scribed above, 1s installed a 5-kw. Stone wireless telegraph plant. 
This is used for the sole purpose of demenstration and for the 
instruction of midshipmen in their electrical conrse. The powei 
is obtained from the Academy power plant, direct current. of 
110 volts being converted by means of a motor generator into 
an alternating current of the same voltage. 

The distinguishing features of the Stone set are the multiple 
arrangement of the transmitting inductance, the series key Тог 
making signals, the spark gap and the ""weeding-out ' circuit 
of the receiver. The set is inductively coupled to the aerial, 
and consists of four coils in parallel for the primary, connected 
inductively as ап air transformer to four coils in parallel in 
the secondary. One terminal of each secondary coil is con- 
nected to the aerial through а loading coil, and the other to 
ground, With the high frequency of the alternating current - 
120 cycles per second—and the large inductance, this 15 neces- 
sary to produce the short wave-length desired. 1n this system, 
the circuit 15 made and broken to produce the proper signals 
on the high-poteniial side of the induction coil. This. obviates 
breaking the heavy current of the primary and the consequent 
arcing and burning of the key contacts. The high-potential 
side is made and broken in both leads of the mains by a line 
of contacts in series. These contacts are actuated by small 
electromagnets, wired in series with the low-potential current ot 
110 volts. Inserted in this circuit is a resistance to reduce the 
current through the electromagnets to about one ampere. The 
key that operates the series keys is on the operators table. and 
is a simple telegraph key whose terminals are connected to a 
small condenser. Making and breaking this auxiliary current 
has the effect of making and breaking the line on the high- 
potential side of the induction coil. The spark gap consists ot 
a series of parallel brass rods through which the spark cecus. 
and it can be regulated by a rod on one terminal which slides 
over them, cutting out more or less of the reds. To remove 
the metallic vapour formed at the spark. a strong blast of an 
is blown over it from an auxiliary blower. The receiving cir- 
cult contains the usual inductance and capacities, and nortnalis 
consists of three circuits, all inductively connected. ‘Phe third 
eircuit contains the electrolytic detector and head telephones. 
The middle circuit is termed the " weeding-out’’ circuit, and 
is used when sharp tuning is necessary to cut out interference. 
All the capacities are of the variable sliding type, апа the 
primary inductance of the sliding bare wire type. Arrange- 
ments are made for varying the mutual induction of all the 
circuits by moving one inductance in relation to the other im each 
circuit. ‘The condenser is of the glass-plate tintoil type, made 
up in four sections, one being connected to each of the four 
primary circuits of the oscillating transformer. Its dielectric 
is castor oil, which is used to reduce the violet discharge at the 
edges of the tinfoil on the glass plates. 

In connection with the instruction of midshipmen, there is 
installed m the Department of Electrical Engineering another 
small wireless telegraphy plant of no particular make or system, 
but containing all the elements required for the proper sending 
and receiving of signals. The power is transformed from the 
Academy plant voltage to a lower voltage of continuous current 
by a small rotary transformer. This direct current is used with 
an ordinary induction coil with a hammer make-and-break: a 
battery of leyden jars forms the condenser, and a helix of copper 
wire the inductance. For receiving. a small incandescent lamp 
is used as a detector, the filament being removed and the in- 
terior filled with nitric acid introduced to cover the platinum 
pomts of the leading-in wires. This is used in connection with 
an ordinary telephone receiver, 

A new wireless plant of 20-kw. capacity has been contracted 
for by the Bureau of Equipment, Navy Department, to be in- 
stalled at the Naval Academy, which will make one more plant 
that can be utilised for instruction and demonstration purposes. 
and an installation of wireless telephones will shortly be made 
to aid in the general course of instruction. : 
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THE ELECTRICAL EQUIPMENT OF AN AMERICAN PAPER MILL 


HE accompanying illustrations show the arrange- 

ment of American electric motors of direct-current 
and alternating-current types installed in the Watab 
Paper and Pulp Mill at Sartoll, on the Mississippi 
River. 

Power is supplied by a hydro-electric station located 
near the centre of the river, adjoining the grinding- 
room. This latter contains a number of grinders 
operated directly by water power from special turbines, 
but all of the other power is electrically transmitted 
to the various electrically-driven machines. in the 
different departments. The main mill building, which 
is of reinforced concrete, includes a machine-room and 
basement 72 x 250 ft., and a beater room and basement 
40 x 122 ft., also a wood-room and basement 36 x 70 ft. 
There is also a boiler-house 58 x 72 ft., and a pulp mill 
32 x 152 ft., as well as a pump-room 20 x 70 ft. The 
boiler-room contains two Stirling water-tube boilers 
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which furnish steam for heating the building and for 
drying the paper. The power-house is 72 ft. long and 
32 ft. wide, and the water is supplied by a dam 600 ft. 
long, thrown straight across the river, and affords a 
head of approximately 17 ft. The power-house and 
grinding-room form a part of the dam, and the re- 
mainder consists of gates and spillway of the ordinary 
rock filled crib construction. 

The electric power generating installation includes 
three 600-kilowatt three-phase 60-cycle 480-volt alter- 
nating-current revolving field generators, each direct 
connected to a sextuplex water-wheel operating at a 
speed of 200 revolutions per minute. The exciting 
current for these generators is supplied from a 75-kilo- 
watt 120-volt direct-current generator, coupled to a 
single water-wheel, or from a motor-driven exciter of 
the same capacity. There are two motor generator 
sets in use, each consisting of a 250-kilowatt 240-volt 
direct-current generator coupled to a 480-volt syn- 
chronous motor to supply current to the variable speed 
motors in the machine-room. 

It is stated that the alternating svstem was adopted 
as being best suited to withstand the rigorcus require- 
mients of paper-mill work, and least liable to 


MACHINE, 


give trouble with motors when located in moist 
places. The current ijs distributed through а 


13-panel switchboard, arranged with wattmeters 
and ammeters, so that an accurate log may be 
kept of the power required by each separate depart- 
ment. Thirteen feeder circuits carry current to 51 con- 
stant speed alternating-current induction motors, and 
to eight variable speed direct-current motors of the 
Allis-Chalmers’ design and ecnstrueticn. 

The variable speed shaft of each of the two 154-in. 
Beloit machines is driven by a 250-h.p. variable speed 
direct-current motor, coupled directly in the centre of 
the shaft. This motor operates at a speed of from 
370 to 540 revolutions per minute, corresponding to a 
paper speed cf from 300 to 600 ft. per minute. The 
entire speed variation is aecoinplished by means of 
resistance in the shunt field of the motor. The field 
rheostat has 138 steps, and a change of approximately 
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DRIVEN EY 150 H.P. INDUCTION MOTOR. 


2 ft. per minute in paper speed is obtained for each 
step. This is a mueh finer variation than can be 
obtained easily through the medium of any mechanical 
speed-changing device; it must be borne in mind, too, 
that the changing of speed is accomplished without any 
loss of time, as the controller is located on the machine- 
room floor, adjacent te the drying rolls, and the move- 
ment of the controller handle by the attendant occu- 
pies little more than a second. 

At the head of each machine the re-winder is driven 
by a variable speed 30-h.p. direct-current motor, having 
a speed range of 2 to 1. Two 73-h.p. motors of the 
same type, with 25 per cent. speed variation, operate 
the shakes of the two machines. The only other direct- 
current motors in the mill are two cf 5-h.p. capacity, 
with a speed range of 2 to 1, which drive special cutters 
located in the machine-room basement. At the wet 
end of each machine, in addition to the shake, the 
group consists of a save-all, driven by 5-h.p. baek- 
geared induction motor, suction pump driven by 30-h.p. 
geared induction mctor, fan pump with 40-h.p. direct- 
coupled motor, machine pump with 73-h.p. geared 
moter, and machine chest agitator and flat screens 
driven by a 30-h.p. belted motor. To this group belong 
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also the broke beater, driven by a 40-h.p. belted motor, 
and the broke beater pump, driven by a 40-h.p. direct- 
coupled motor. The beater-room is equipped with six 
beaters and two Majestic Jordan machines. The 
beaters are driven in pairs, one right and one left, by 
three 100-h.p. motors located in the basement. These 
motors have their shafts extended both ways with 
pulleys on either end; outboard bearings are also pro- 
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vided to ensure rigidity and freedom trom belt slippage. 
Belts connect the motors directly with the beater 
pulleys. 

A unique feature of the mill is the electric drive for 
the Jordans, each of which is directly coupled to a 
150-h.p. motor, running at 312 revolutions per minute. 
As shown in Fig. 1, the base of the Jordan is extended 
to receive the motor, which is arranged to slide on 
rollers as the plug is moved in or out by means of the 
regulation hand wheel. In the beater-room basement 
are located the stock pumps for supplying the Jordans, 
each driven by a 73-h.p. geared motor, and also the 
Jordan chest agitators driven by two 15 h.p. belted 
motors. The controllers for starting and stopping all 
motors governing the supply of pulp to the beaters and 
the Jordans are located on the beater-room floor, so as 
to facilitate rapid handling of steck. 

The pumps controlling the water supply and those 
for handling the ground wood pulp are located in the 
pump-room, the entire water of the mill, outside of the 
boiler feed, is obtained through three 6-in. centrifugal 
pumps, each direct connected to а 40-h.p. motor. Two 
centrifugal pumps for pumping pulp from the grinders 
to the flat screens in the wet machine-rooms are located 
in a pit beneath the pump-room. Each cf these is 
direct connected to a 50-h.p. motor. In this room are 
also the centrifugal Decker chest pump, direct coupled 
to a 40-h.p. motor, the triplex pressure pump for 
grinders driven by a 40-h.p. geared motor, the triplex 
back-off pressure pump driven by a 73-h-p. geared 
motor, and the silver sereen driven by a 5-h.p. back- 
geared motor. 

The wet drives are located in the wet machine-room., 
also two Deckers and twelve flat screens. The wet 
machines are each driven by a 10-h.p. back-geared 
motor, as shown in Fig. 2. The flat screens, which 
are located immediately behind the wet machines, 
are shown in Fig. 3. They are driven through friction 
clutches ecnneeted to a line shaft by means of the 
mitre gear, this line shaft being direct coupled to a 


100-h.p. motor. The Deckers are driven by belts from 
the wet machine shaft. A machine shop, adjacent to 
the wet machine-room, is driven by a 10-h.p. belted 
motor. 

There are six barkers and a 60-in. log saw, with the 
necessary conveyorin the wodd-room equipment. Some 
of these machines are shown in Fig. 4. The logs used 
for making pulp are taken from the river to the saw 
by a log haul, which is driven by a 5 h.p. back-geared 
motor. The saw and live rolls are direct coupled to a 
30-h.p. motor, the coupling being of sufħcient weight 
to act as a flywheel, and thus reduce the actual power 
required for sawing. The sawed wood is carried to the 
barkers by a conveyor driven by a 10-h.p. back-geared 
motor; this same motor also drives a splitter. Each 
of the barkers are driven by a 7J-h.p. direct-coupled 
motor, the iron base of the barker being cast with a 
pedestal to receive the motor. The prepared wood is 
‘carried to the grinding-room by a conveyor driven by 
another 10-h.p. back-geared motor. A shaving ѓар, 
driven by a 40-h.p. belted motor, blows the chips trom 
the barkers directly on to the boiler grates. What 
additional ecal fuel is required is carried in hoppers 
above the boilers. A 10-h.p. back-geared motor drives 
a basket elevator, which fills the hoppers directly from 
the trucks in which the coal is brought. 

It is stated that the Watab Mill began making paper 
a few hours after current was first turned on, and has 
not been shut down since due to a failure of equipment 
—a most excellent performance for a mill of this kind. 

Naturally, the first question which arises in the mind 
of the mill operator is, wherein will the use of elec- 
tricity as a motive power lead to lower cost of produc- 
tion and a higher grade output. As a result of use 
of the motor drive, it is claimed that there is not only 
reducticn of transmission losses, but greater reliability 
and greater elasticity, also reduced cost of maintenance, 
as well as a steady speed throughout the mill, besides 
tending to far greater cleanliness. 

With regard to the reduction in the transmission 
losses, actual tests show that these losses, in the case 
of mechanical drive, vary from 40 to 60 per cent. of 
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Fic. 5.—100 н.р. MOTOR DRIVING FLAT SCREENS. 


the power delivered at the engine or water-wheel shaft; 
50 per cent. being a very fair average. This figure, of 
ccurse, does not apply to the grinders or the beater 
shaft when driven direct, as is usually the case. It is 
claimed that, in comparison with this, with the electric 
system power can be transmitted from the shaft of the 
prime mover to the shaft of the driven machine, with 
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an average loss of from 20 to 25 per cent., from 3 to 
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5 per cent. of this being in the wiring, and the balance 
in the generators and motors. Also the loss is reduced 
to this low point regardless of the complexity of the 
system. 

From the above it is clear that in the power trans- 
mission alone a saving of from 15 to 40 per cent., 
depending on the conditions to be met with in each 
individual case, can be effected by the use of the 
electric system. A modern two-machine mill, with 
prevailing tendency towards large size machines, will 
require, outside of the grinders, from 1,500 to 2,000 h.p. 


Assuming the minimum saving of 15 per cent. on this," 


we shall have a net gain of from 225 to 300 h.p., which 
will represent a considerable annual saving in expenses. 
It is maintained that in a steam-driven mill this saving 
would be represented by the decreased consumption of 
fuel; in a mill where water is the prevailing pcwer the 
saving will appear in the additional volume of water 
available for grinding pulp, or for extensions; and in 
these days pulp is а very valuable asset, which can 
always be marketed to mills that are unfortunate 
encugh not to possess sufficient water power to grind 
their own pulp. 

That there is greater reliability with electric drive 
than with the complicated combinations of shafting and 
gearing often seen in paper mills is obvious when we 
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consider the reduction of the number of intermediaries 
between the machine and the prime mover. 

Such motor troubles as are heard of from time to 
time are in nearly every case directly traceable to poor 
engineering in laying out the installation, or the negli- 
gence on the part of those employed to look after the 
electrical apparatus. 

With electric drive it is also claimed that there is 
greater elasticity, and in this expression is included the 
greater ease of providing power equipment for exten- 
sions. Another point of elasticity in electric driving for 
such work as paper mills is that one may distinguish 
between the different types of power service required 
throughout the mill, and to treat each individual case 
on its merits and in the manner calculated to secure the 
highest efficiency of operation, utilising constant or 
variable speed motors, as may be most suitable. In 
the old days it was always a case of belting, but with 
the electric system: we can either direct connect, gear, 
or belt the motor to the driven machine, as may seem 
best. In general, for paper mills, it is better to direct 
couple wherever this can be done without too great an 
investment in the motor by reason of the necessity for 
very slow speeds. It may be said that the practice 
usually followed in up-to-date mills is to direct connect 
the centrifugal pumps, Jordans, barkers, log saw, and 
variable shaft of the paper machines; gear all duplex 
or triplex pumps, rotaries, ealenders, and wet machines; 
gear or belt the conveyors, rag dusters, and cutters; 


and belt the beaters, elevators, and all group drives. 
The grinders are usually direct coupled to the water- 
wheel shafts in water-driven mills, although there are 
some engineers Who favour driving these also by direct- 
connected motors, 

With regard to reduced cost of maintenance, in an 
electrically equipped mill, where shatting is practically 
eliminated, it is only necessary to see that the 
bearings of the motors and generators are properly 
lubricated, and, in ease the equipment is of the direct- 
current type, to keep the commutators in order. Burn- 
outs in the windings of the motors are now practically 
unheard of, but even if they should appear, the motor 
can be repaired without much expense. The services 
of at least one man and possibly two or three are saved 
outright, and there is less expense for supplies. 

The steady speed which is obtainable throughout the 
mill with electrie drive is another of the many advan- 
tages. It is claimed that electric driving produces ideal 
conditions for the paper machine, which is the very 
heart of the mill, and the successful operation of the 
auxiliary apparatus is of no avail if there is trouble at 
this point. Nothing contributes so much to satisfac- 
tory operation as a steady speed, which can at the 
same time be readily varied, and uniform temperature 
in the steam which is used for drying. As will be seen, 
both of these requisites are possessed by the electric 
system. 

By means of the variable speed motor the speed can be 
varied at the will of the operator over a very wide range, 
without a serious alteration in the motor efficiency. One 
of the most important features of the speed change 
lies in the fact that the successive increments of the 
change are very small; each step on the controller 
means a change of only 14 to 2 revolutions on the 
motor, or on the variable speed shaft to which the 
motor is direct coupled. The speed can be varied over 
the entire range without a shutdown, which means that 
the machine tender can change from one grade of paper 
to another, no matter how great a difference, without 
stopping the machine. The difficulties of maintaining 
a constant speed, when the machine is driven from one 
engine operated under a varying steam pressure and 
varying load, are too well known to require more than 
mention. The clumsy and inefficient mechanical speed 
changers, step pulleys, and cones are always a source 
of trcuble, and, compared with electric transmission, 
are the makeshift of a past age. It is held that the 
single objection raised by some manufacturers to the 
electric system is with regard to the economy of the 
drive on the paper machine itself. They contend that 
as long as it is necessary to use steam for drying it 
would be better to drive the machines by engines and 
use their exhaust rather than drive by motors and dry 
by live steam. In & consideration cf this point some 
engineers divide the mills into two classes: those whose 
initial power is water, and those whose initial power is 
steam. Even the most ardent advocates of the use of 
steam engines and exhaust steam will admit the supe- 
riority of electric drive in the case of mills of the first 
class, where ample water power is available for all pur- 
poses, for there ean be no question that the generation 
of electric power from water is cheaper and more effi- 
eient than the generation of steam power from coal. 
The only argument, therefore, is with respect to mills 
of the second elass, whien must produce all or a part 
of their power from steam. Many such mills, partially 
steam driven, could be placed in the water power list 
by the adoption of the electric system, the power thus 
saved being equivalent to that produced by steam. 
Admitting, for the sake of argument, that in mills of 
the second class it is more economical to use engines 
on the machines—which contention is open to dispute 
—the many advantages of the electric drive, as de- 
scribed herein, are more than sufficient to outweigh the 
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possible saving in dael. [t is claimed that there is no 
reason why the exhaust from the main engines driving 
the electric generators could not be used ior drying, it 
desired and it this is done the question of economy 
Is wiped out entirely, 

Another contention which has 
paper nanutaeturers who are using electric driving on 
their machines and live steam for drying, is that the 
use Of live steam permits of maintaining a constant 
temperature on the drvers, resulting in a uniform sheet 
of paper cf high finish, a condition “Which cannot be as 
eusily secured by exhaust steam on account of the vary- 
ing pressure in the line. It the mull be. driven by 
water power, no engines Whatever will be required; if by 
steam, the engines will be used sclely to drive the elec- 
trie generators in the power-house. It is maintained 
that in either case the drving will be done by live steam 
taken directly from: the boilers, and brought down to 
the proper pressure through a reducing valve. A ecn- 
stant pressure is assured by this method, which means 
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VOLTAGE REGULATION 


N the course of a Paper by Mr. C. W. Stone, read recently 

before the American Institute of Electrical Engineers on 
recent. development in. synchronous converters, or, as they are 
more generally termed rotary converters, the author dealt 
with the subject of voltage regulation. With а synchronous 
converter, as is well known, it is not possible to regulate the 
direct. voltage of the machine by means of the field. rheostat. 
as is done with a direct-curr2nt. generator, without. changing 
the power-factor; tor the ratio between the impressed alternating 
voltage and the direct voltage is fixed by the design of the 
machine. Hence where voltage regulation is necessary, as for 
lighting work, charging storage-batteries, &¢.. some means of 
changing the impressed alternating voltage is necessary. Some 
of the different methods used to accomplish this. result were 
briefly described as follows :— 

On the step-down transtormers used with the converter, taps 
сап be placed either on the primary or the secondary side, 
and switches used to transter from one tap to another. This 
scheme has many objections and is seldom used now. If the 
taps are on the primary, oi-switches would have to be used if 
the voltage were at all high. Such. switches would be prac 
tically out of the question. ТЕ the taps are on the secondary, 
a dial-switch can be used, but only with the smaller size machines, 
as it is difficult to build a dial-switch to. handle large currents 
satisfactorily except at prohibitive expers» This method is 
also objectionable as it means fluctuation in the lights whenever 
the switch is moved to а different tap. 

The common way of obtaining control of the voltage in 
railway work is to insert in the leads trom the secondary ot 
the transformer a reactance, thus causing an artificial drop in 
the impressed alternating voltage. ‘This method, while simple 
and effective with the limited ranges in. voltage required. for 
such work, would not be applicable tor large ranges in voltage. 
Too much reactance may cause pulsation troubles, and it also 
has a bad effect on the entire system, 

The arrangement in mest general use to-day is to connect 
between the secondary leads of the transtormer and the syn- 
chronous converter an induction regulator, by which it is 
possible to obtain. almost any range of voltage within the 
capacity of the machine. This scheme of operation is in such 
general use that it will not be necessary to descmbe it in 
detail. The principal objection. to. this arrangement is that 
another piece of operating machinery is used with each syn- 
chronous converter outfit, increasing the cost, requiring valu: thle 
floor space, and making it necessary to open the secondary 
leads from the transformer, а complication with large low- 
voltage machines. 

The next development in this line took place abroad, where 
an entirely different. scheme was used. A tew machines of 
this type have also been built by one of the large manufacturing 
companies in. this. country. This method makes use. of an 
alternating-current booster or “bucker, mounted on the same 
base with the synchronous converter. The field has the same 
number of poles as the converter, and the armature is mounted 
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a uniormn temperature in the dryers of the machine. 
There is no reason in a steam-driven null why the 
exhaust from the engines driving the generators cannot 
be used for this purpose, if desired, but if the drying is 
done with exhaust steam, it is almost out of the ques- 
tion to maintain a uniform temperature. 

There is also with electric drive a great saving in 
space as doing away with so much shafting, Ке. Ах 
the motors are mostly direct-geared or coupled, Very 
little space is required by them, thus permitting the 
placing of the various machines close together, and at 
the same time affording ready access to all. As the 
result, a large floor space is available for the storage 
of stock, in such a manner as to afford ready access, 


not only to the stock itself, but also to adjacent 
machinery. 

Another feature of importance with electric drive js 
the decreased chance cf injury to employees. — The 


greater cleanliness for electric drive is also of particular 
ппромапсе in a paper mill. 


IN ROTARY CONVERTERS 


on the same shaft as the synchronous converter armature. 
Alternating current is generated. in this armature, and can 
be made to add its voltage to or to subtract it from the 
impressed voltage according to the direction of the excitation. 
This booster is usually placed between the collector rings and 
the main armature of the converter, and the taps trom the 
collector rings are connected to equidistant points ot. the booster 
armature; similar poiuts on the booster armature are connected 
to the synchronous converter armature, thus placing the two 
im series, separate and distinct windings for each phase being 
used. The principal objections to such ап arrangement are 
that here again we have an additional operating machine, as 
in the case of an induction regulator, Extra weight is added 
to the shaft between its points of support. The ventilation of 
the converter armature and its accessibility are impaired. Ary 
serious trouble with this smaller machine results in the dis 
mantling of the mam synchronous converter in order to repair 
the small booster. Another way to construct. such а machine 
is to make it a revolving field. machine, mounting the field 
on an extension of the shatt beyond the bearing ot the 
collector-ring end of the synchronous converter. As the arma- 
ture is stationary, the leads from the secondary of the trans 
former are led directly to this winding, and from this winding 
to the collector rings of the synchronous converter. 

This arrangement has the twofold advantage of being acces 
sible, and not interfering with the ventilation or accessibility 
of the synchronous converter. This booster can be applied to 
any standard converter, and, being overhung, it is possible to 
carry а spare machine which can be placed in position. quickly 
and without interfering with the body of the main synchronous 
converter. 

The next development is very radical and is unlike any of 
the other schemes used. It was first proposed by J. L. Wood: 
bridge some time ago. It has been known for some time tha: 
the ratio of conversion between the alternating current and 
direct current sides of a synchronous converter could be changed 
by varying the width of the pole-face. Each field pole is divided 
into three sections on each side of which are two windings. 
One of the windings on each section is the main shunt wondinz. 
and the other is the regulating winding. All the main windings 
are connected in series and excited in the ordinary manner. 
The regulating windings, however, are connected differently. 
The windings on the two outer sections of all poles are «on- 
nected in series with one another, and the windings of all 
the central sections are connected in. serics with one another. 
The voltage of the direct-current side of the converter is 
increased by exciting all the outer sections in a direction. to 
assist the main shunt field, and the middle section an equal 
amount in opposition to the main field. If both these windings 
are excited in the opposite direction the direct. voltage will be 
lowered. All that is needed in this arrangement is a field 
rheostat in the regulating field circuits in addition to the main 
field rheostat ordinarily used. With machines arranged this way 
the power-factor can be held constant at all loads. wet all the 
range in voltage desired can be obtained. 
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Sine this method was proposed, another апа still simpler 
method has been brought out. This scheme was proposed by 
Mr. J. L. Burnham. Instead of making each pole with three sec- 
tions and with two windings on each, only two sections are used 
Оп each section only one winding is used. The large section 


MR. POULSEN ON WIRELESS 


A T the London Institution on Wednesday, the 15th insv., a 
į \ агре audience listened to Mr. Valdemar Poulsen’s account 
of recent progress in the application cf the so-called ** undamped ” 
electrical waves to wireless telegraphy and telephony. 

The lecture was read by Mr. Nevil Maskelyne, and began 
with a sketch of the differences between the sustained waves 
used by Mr. Poulsen and the intermittent waves used by Mr. 
Marconi and others. The relative advantages of sustained over 


Fic. 1l.—OsciLLoGRAPH or DAMPED OsciLLATIONS WITHOUT 
ANTENNA. 


intermittent waves for the purposes of wireless telegraphy were 
set forth by Мг. Pcnlsen at length. In his view, thcugh the 
spark waves rendered excellent service in the introductory stages 
of the development of wireless telegraphy, yet, as a means to. 
widely-extended intercommunication they are entirely unsuitable. 
The only thing to be said, in any case, in favour of spark 
telezraphy is that there is no necessity fcr the ccstly network 
of wires required fci line telegraphy. A spark telegraph station 
resembles a signal gun; and just as a gunshot communicates 
vibration to everything around it capable of motion, so the 
electric waves produced by a spark communicate mcre or le:s ot 
their energy to everything they meet that is capable of conduct- 
ing electricity. Now each spark must possess initially sufficient 
energy to bridge the whole distance to Le traversed, and this 
emount of energy must be liberated in the very short time of 
the life of the spark. Hence the process must be explosive in 
character; and this being so, it follows that it cannot fail to 
produce an enormous effect at short distances, and, consequently, 
there are great ditticulties in avoiding interference. 

It was not until the much-coveted continucus oscillations were 
produced that wireless telegraphy became really efficient from 
à practical point cf view. Here the lecturer summarised the 
discoveries of Duddell and himself, which led up to methods 
of producing powerful cscillaticns, and some very good oscillo- 
graph photographs were thrown on the screen in illustration of 


Fig. 2. OSCILLOGRAPH or DAMPED OSCILLATIONS WITH ANTENNA. 


the physical difference between damped and undamped oscilla- 
tions. Figs. 1, 2 and 3 show several oscillograph records. Figs. 
1 and 2 are pictures of spark-produced oscillations of 1,682 
metres wave-length. In Fig. 1, the condenser circuit has no 
antenna coupled to it; in Fig. 2 an antenna is in use, with a 
coupling of closeness about 14:5 per cent. Fig. 3 shows a record 
made by sustained oscillations produced by the hydrogen arc, the 
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corresponds to the main shunt winding on an ordinary syn- 
chronous converter, while the regulation is obtained entirely 
by changing the excitation of the smaller section, exciting it in 
one direction to boost the voltage. and in the other to lower 
the voltage. 


TELEPHONY AND ТЕГЕСКАРНҮ 


wave-length being 35,000 metres. This photograph shows very 
clearly that the discharge in one direction is more intense than 
that in another, a fact arising out of the necessary asymmetry 
of the are method of generating oscillations. These photographs 
are produced by means of the "tube-cscillograph," which is a 
"vacuum-tube " containing air at a pressure of the order of a 
millimetre of mercury, and having two equal axial electrodes, of 
straight aluminium wire, nearly touching. The negative glow 
on tlie cathode is photographed, and when the tube is in an 
oscillatory circuit the negative glow shifts, of course, to and fro 
from опе electrode to the other. It may be mentioned that the 
rotating mirror used for observing these high-frequency oscilla- 
tions is run at about nine or ten thousand revolutions per minute. 

The lecturer proceeded to explain а special feature of 
wireless telegraphy by means of continuous waves is the possi- 
bility of numerous stations operating simultaneously within the 
same area. Another characteristic and important advantage of 
the new waves, and one which is, from a physical point of view, 
intimately connected with the absence of interference, is that 
the continuous waves are less weakened by their passage through 
space than are the spark waves. This may be understood by 
remembering that the spark waves influence, to some extent, all 
electrical conductors that they meet. Continuous waves, how- 
ever, only give up energy when they meet with conductors that 
have the same rate of oscillation as themselves. The continuous - 
wave system of wireless telegraphy is thus, par excellence, a long- 
distance system. A third advantage of the continuous waves 
lies in the fact that they can be made cf small intensity, and 
yet, because of their persistence, convey to a distance in say, a 
tenth of a second, the same amount of energy as is conveyed by 


Fic. 3.-—OSCILLOCRAPH oF UNDAMPED OSCILLATIONS. 


a few very intense sparks. Thus, while the spark telegraph for 
long distances must operate with a tension of from 50,000 to 
100,070 volts, the new system requires only 2,000 to 3,000 volts 
for the same distance. This brings great advantages in respect 
of reducing insulation difliculties. 

Turning to wireless telephony, the lecturer summarised pre- 
vious attempts at wireless telephony, and then gave a very 
brief account of his own successes. Readers will best under- 
stand the method mest recently used by referring to Figs. 4 and 
5. The microphone is in a circuit inductively coupled to the 
antenna and che generating circuit; and the variations of the 
resistance of the microphone, by modifying the induced alternat- 
ing current through it, react on the antenna and similarly modify 
the stream of radiation from the antenna. ‘This causes similar 
variations in the oscillaticns produced in the detector circuit, 
in the rate of heat development in the detecter D, and in the 
thermo-electric current through the telephone 7. The microphone 
is usually a compound affair, consist по of several ordinary 
microphones in series, as in Fig. 6. In this way phcnograph 
music played in Berlin has been heard at Lyngby, near Copen- 
hagen, a distance of 460 kilometres (290 miles), and speech has 
been transmitted distinctly from Lyngby to Esbierg, a distance 
of 270 kilometres (170 miles). Mr. Poulsen remarked that he 
did not at present intend to telephone across the Atlantic. 
Telephony without умп 28 becomes mainly of importance when 
comparatively short distances are concerned, where the safe 
reproduction of speech does not demand any sacrifice of sim- 
plicity in the apparatus. As regards interference, the lecturer 
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said that there is no doubt that a multitude of voices can find 
their way through space in all directions without mutual dis- 
turbance, every voice speaking by means of its "'ether-tone," 
with the particular person addressed. Wireless telephony, he 
continued, has probably good prospects in another direction. 
It is well known that telephony through submarine cables pre- 
sents great ditliculty, апа although considerable progress in this 
domain has been made during recent years, speech can as vet be 
transmitted only through short cables. In this respect wireless 
telephony will probably fill a vacant place, principally on account 
of freedom from that distortion which limits transmission of 
speech through cables. 

The lecture closed with the old Latin tag, Suaviter in modo et 
fortiter in re, and then the lecturer gave a demonstration of 
wireless telephony between the lecture table and a distant point 
of the room. 

Apart from the telephonic apparatus, a quantity of new tele- 
graphic apparatus was on exhibition. Two items of great in- 
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terest were a machine for automatic transmitting and one for 
quick receiving. The automatic transmitter produces dots and 
dashes in the waves radiated from the aerial by merely closing a 
circuit inductively coupied with the aerial. Such a closed circuit 
has, when the coupling is close, very considerable oscillatory cur- 
rents induced in it, so that in this transmitter the coil is made 
to rotate through positions of maximum and zero coupling, and 
is closed or opened only when passing through the zero coupling 
position. The operation of the transmitter is thus perfectly 
sparkless. "The actual closure of the rotating coil is controlled by 
the perforated paper tape run through the transmitter, dots 
being translated into short periods of closure and dashes into 
long periods. The tape exercises its control through an in- 
genious mechanism, of which the principal feature is a horizontal 
balance lever, rapidly rocked by the motor that drives the 
rotating coil before meationed. "This lever catches on another 
lever, which makes slight movements corresponding to the per- 
forations of the tape, only when a perforation is passing the 
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Fic. 6. —MicRoPrHONE ARRANGEMENT FOR 250 MILES. 


mechanism, and thus a very broad spring contact is powerfully 
operated. This trouble is all necessary because currents of 30 to 
50 amperes of high frequency may circulate through the closing 
contacts. The transmitter can send 200 words per minute. Un- 
fortunately, the best of the printing receivers can record at only 
120 words per minute. This particular receiver formed the 
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second item of great interest among the apparatus shown. It 
consists of a thread galvanometer, in which the current trom a 
thermoelectric detector passes along a fine wire strung in a 


strong transversal magnetic field. The deflections that oc ur 


allow a narrow bean of light to pass the instrument and fall 
on a moving sensitive strip. The exposed tape passes imme- 
diately through developing and fixing baths, and may be exposed 


ДТ 
- By 


Fic. 7.— Froxt anD Back Views or 13 Kw. GENERATOR. 


to daylight five seconds after the receipt of the signals. There 
were also on view a few modern powerful oscillation generators. 
Fig. 7 gives front and back views of the largest standard appa- 
ratus, which produces 1 to 1; kilowatts of oscillatory energy, and 
is suitable for transmission to distances of a thousand miles. 


The Chicago Drainage Canal Power Plant. According to the 
Western Electrician (Chicago), a commencement was made on 
March 23rd of the supply from the power station on the 
Chicago Drainage Canal at Lockport, which was described in 
ELECTRICAL ENGINEERING, April 2nd, page 217. The 44,000-volt 
supply from the power house is transmitted to a sub-station at 
Western Avenue, Chicago, and from thence cables are taken 
to the various existing stations, and is principally used for 
street arc lighting. In one of these, which already contains 
alternating-current plant, step-down transformers have been put 
in, and the old steam plant retained as a standby. In the three 
existing continuous-current stations, the old are-lighting machines 
are now driven from a countershatt by large synchronous motors 
connected directly to the 12,000-volt feeders. A series of new 
transtormer sub-stations is also being established. Each will be 
equipped with three 250-k.v.a.  11,500-4,250-volt single-phase 
transformers. The primaries will be mesh-connected, and the 
secondaries in star, with eight 50-light circuits in parallel on 
each branch. 


A New Dictionary of Engineering Biography.— In ‘‘ British 
Engineers and Allied. Professions in the Twentieth Century : 
Contemporary Biographies,” Messrs. W. T. Pike & Co., of 
Brighton, have published a handsome volume of moderate size. 
To attempt to compile the biographies of ‘‘ British Engineers " 
would, in itself, involve a somewhat voluminous publication if 
it were to be at all complete, so that when we find ‘‘allied 
professions " included in the scope of this work, it is not sur- 
prising that many eminent members of the profession are 
missing. In fact, it would be an interesting calculation t: 
make, on the basis of the present volume, as to the number 
of similar volumes which would be necessary to give adequately 
contemporary biographies of British engineers and the allied 
professions. In the present edition there are some 700 bio 
graphies, all, with the exception of a few, accompanied һу 
photographs. At the beginning there are also a number oí 
engineering articles of a general character, including one lh 
Мг. W. M. Mordey on ‘Electrical Engineering," and another 
by Sir John Wolfe Barry, K.C.B., on “Standardisation in British 
Engineering Practice," in addition to short histories of the 
Institutions of Electrical, Civil, and Mechanical Engineers, and 
other engineering societies. The biographies include a good 
number of electrical men and in all cases the careers and present 
occupations and distinctions are given with commendable brevity. 
and, so far as we have checked them, with accuracy. The work 
is a subscription publication, and a second edition is to be 
prepared. 


Арвп, 28, 1908. 
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ELECTRIC HAULAGE 


PAPER read by Messrs. L. B. Stillwell and H. Putnam 

before the American Institution of Electric Engineers 
last month described the results of tests conducted by the 
authors during the autumn months of 1907 on a section of the 
Lehigh Canal, Pennsylvania. The object of the tests was to 
determine :—(a) Pull required to propel canal boats at various 
speeds and with varying numbers of boats in tow; (0) the 
relative merits, for the purpose contemplated, of locomotives 
supplied by trclley and operating upon a track of 42-in. gauge, 


Fic. l.—MiNiNcG Locomotive No. 15. 
Equipped with two 28 Н.Р, Motors. 


and a mono-rai!l system; (c) the best speed and length of tow 
as fixed by physical conditions. The upper section of the 
canal, on which the authors’ tests were made. is equipped 
with the ‘‘Locomotive System." On this section an ordinary 
mining locomotive is used. "Two locomotives were tested, each 
weighing under test conditions 16,000 lb. without testing in- 
strument and crew. Each locomotive is equipped with twe 
direct-current motors of 28 h.p., operating on 500-volt trolley 
circuits. The locomotive wheels are 28 in. in diameter, and 
gear ratio is 46 to 1. The wheel base is 44 in. The outline 
drawing of this locomotive is shown in Fig. 1. Тһе loco- 
motives were operated on a track of 42-in. gauge, and ballasted 
on the river section. with brcken stone, elsewhere with gravel. 
Forty-pound rails were used. The track was uneven and com- 
parativelv rough. Оп this section, two levels of the canal, 
aggregating 5,600 ft. in length, were in the open river exposed 
to the river currents. The voltage of the trclley circuits was 
varied to obtain various towage speeds. 

Another section of the canal was equipped with the ''Mono- 
rail System." On this section three traction machines or 
“Tractors” were used. Two of there tractors (Nos. 1 and 2) 
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Fic. 2.—Т'нАстовз Nos. 1, 2, AND 3. 


No. Land 2 each equipped with one 40 H.P. Motor. 
No. 3 equipped with one 25 Н Р. Motor. 


were manufactured in America. The electric equipment of 
each comprised one direct-current 40-h.p. motor. Тһе gear 
ratio was 5°78 to 1; diameter of wheels 12 in., and length of 
wheel base 42 in. The construction is illustrated in Fig. 2. 
The ratio of leverage on lever wheels was 4:7 to 1; that is to 
say, the lower wheels are pressed upward against the lower face 
of the rail with a force 47 times the drag on the tow line. 


OF CANAL BOATS 


The adhesion of the machine, therefore, is a function not only 
of its weight but also of the pull which it exerts. Each tractor 
weighs 6,450 lb., and, under test conditions with instruments 
and crew, 7,550 lb. "Tractor No. 3 was manufactured in Paris, 
and equipped with one 25-h.p. mining motor. Its wheels are 
1125 in. in diameter, gear ratio is 354 to 1, and wheel base 
42 in. The general design is the same as that of Tractor No. 1, 
and is shown in Fig. 2. Owing to the fact that the frame of 
this tractor had not been designed to receive a motor of the 
exact dimensions of that with which it was equipped, it was 
impossible to locate the motor in its proper position; it was 
necessary, therefore, to use 500 lb. counterweight to secure 
equilibrium of the machine. The weight of the tractor com- 
plete was 5,093 lb.; including counterweight, test apparatus, 
and crew, 6,495 lb. The mechanical construction and work- 
manship of Tractor 5 made it superior to Tractors Nos. 1 and 2, 
as was evidenced not only by inspection but also very conclu- 
sively by the results of tests. In the comparative calculations 
of power required respectively by the locomotive and mono-rail 
systems, therefore, the results obtained in using Tractor No. 3 
have been used. The tractors were operated upon a mono-rail 
supported at a height of 4 ft. above the ground by steel posts 
placed at intervals of 18 ft. The rail, as used in the installa- 
tion on the canal, is an ordinary 10-in. I-beam weighing 
75 lb. to the yard. The mono-rail with supports and braces 
complete weighs 120 lb. per yard, and is erected along the canal 
outside the towpath. A fourth tractor; No. 4, built in Paris, 
was also subjected to certain tests. ‘This machine, without 


Fic. 3.—TRacror No. 4. 


Equipped with one 15 П.Р. Motor. 


testing crew and instruments, weighed 5,465 lb. lt was 
equipped with one direct-current 500-volt motor of 15 h.p. 
The diameter of wheels was 12°75 in., and the wheel base 24 in. 
This machine is illustrated in Fig. 5. For this smaller machine 
a section of mono-rail tract 1,200 ft. long was erected on 

wooden posts. The rail was in this case a 7-in. I-beam, weigh- 
ing 45 lb. per yard, and was erected at a height of 4 ft. from 
the ground. In the tests the tow-line was approximately 200 ft. 
long. Four canal boats were loaded and used in all compara- 
tive tests made. These were 875 ft. long, 10°5 ft. wide, and 
drew 5 ft. of water. The weight of each was 24 tons empty, 
138 tons loaded. The velocity of the current of water flowing 
in each section of the canal was determined at the time the 
tests were made, but to obtain an average value for towing 
resistance, including the effect of this current and also of track 
grade, all tests were made in both directions over each section 
of the canal. The average results are used in the calculations. 

Effective tow-rope pulls required.—The effective tow-rope 
pulls as determined by dynamometer tests and corrected for the 
rope-angle for four, two, and one-boat tests, both light and 
loaded, are given in Table ki 


Table I. 
W . i А verage | ` T 
eighi speed in Effective 
| tons а pull Constant. 
Boats. (2000 1b.) dell per: (pounds.) C= P/V?T. 
} : I / 
| T our., P 
| 8 V. А 
—_ — —— —— 
Four boats loaded ... 548 2°98 | 2200 О 452 
Two ,, " " 974 3:69 | 1500 0:418 
One boat = - 137 4:00 , 1000 0:456 
Four boats empty... 95 4°00 1010 0 664 
TWO is ж seg 47°5 4°20 560 0:668 
One boat T Y 23:8 5° 400 0 673 
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From Table I. it appears that for boats. such as are used 
on the Lehigh and Delaware canals, the effective tow-rope pull 
im pounds, required by any number of loaded boats, is ex- 
pressed. approximately by the tormula 7/2045 1° 7, and for 
empty boats by 2 = 067 V? 7. where V is the speed in miles per 
hour and 7 the total tons (2.000 Ib). 

It was impracticable with the tacilities at hand to secure re- 
liable data as to the effect ot the ratio of boat-section to canal- 
section, The immersed. cross-section of а loaded beat is 54 
sq. ft., while the average cross-section of a canal, on those sec- 
tions upon which most ct the tests were made, is 440 sq. ft. ; 
the ratio of section being practically 1 to 8. The current in 
the open-river section is so varied that reliable. results express- 
ing difference in pull required m the comparatively narrow 
sections and in these wider sections cculd not be obtained. , 

Acceleration and Maximum Rope l'ulls.— Compared with elec- 
tric railway cperation, the rate of acceleration practicable of 
attainment in towing canal boats is low. Acceleration, how- 
ever, is relatively unimportant, as the time of run jis long 
compared with the time consumed in acceleration, ‘The greatest 
pull is exerted when the last contrcl pomt is reached, but this 
does not greatly exceed the pull required at full running speeds. 

The following are some of the results obtained with both 
loaded and empty beats: Acceleration in miles per hour per 
second for four boats Icaded (average) 0°C24, (maximum) 0:045; 
for опе boat loaded (average) 0'067. (maximum) 0105; and for 
one boat empty (average) 109. (maximum) 0173. Average pull 
in Ibs. during running tor four boats loaded 1,990; for one boat 
loaded 650; and for опе boat empty, 625 (all not corrected for 
rope angle). 

Towing Machines Tested.- In most of the tests Mining Loco- 
motive 15 and Tractors 1 and 3 were used. Comparison was 
made av speeds and effective pulls as nearly identical as was 
found practicable. As to meet these conditions the various 
machines tested required. different amounts of operating energy. 
and as change in the energy affected the motor etliciency, the 
electric losses in the motors in all cases have been deducted from 
the kilowatt input in determining the mechanical etliciency of 
the machines. The mechanical loss of the motors and gears in 
each case is charged against the respective machines. ‘Lhe tow. 
line pull in all cases has been corrected to the effective pull 
in pounds in the direction of motion. The mechanical. etticien- 
cles of the three towing machines tested in this way were as 
follows :— Mechanical eticiency for an etfective pull ot 1,000 Ib. 
(a) Mining Locomotive, 80 per cent.; (^) Tractor 1, 08 per 
cent. ; (c) Tractor 5, 75 per cent. For an effective pull of 
5.0800 Ib.: (a) Mining Locomotive, 84 per cent. ; (5) Tractor 1, 
148 per cent. ; (c) Tractor 3, 775 per cent. Thus the Mining 
Locomotive has a considerably higher etliciency than either 
of the Tractors at all loads. 

When running without load the machines preserved aoproxi- 
mately the same relationship as they did when operating under 
load conditions, though the relative magnitude of the values 
were changed. When developing large draw-bar pulls, the 
mechanical losses in Tractor 3 were 50 per cent. in excess of 
those of the Mining Locomotive. Mechanical losses in Tractor 1 
exceeded those of the Mining Locomotive by from 70 to 80 per 
cent, Under light running conditions these excess lcsses. were 
reduced to about 7 per cent. in the case of Tractor 3, though 
the excess remained approximately 79 per cent. for Tractor 1. 
The running light losses are. in themselves, relatively unim- 
portant, as the amount of power required is small, and the 
amount of idle running relatively very small; but, as showing 
errors in design and workmanship, which are cerroborated by 
the results of the heavy load tests, they are important. It is 
apparent that the mechanical design of these Tractor machines 
can be improved materially. When running light, it would be 
reasonable to expect that these machines, if properly designed, 
should effect a saving in power consumed almost proportional 
to their less weight as compared with the Mining Locomotive. 
Under load conditions, especially as the draw-bar pull ap- 
proaches the maximum of which the locomotive is capable, the 
latter machine, thecretically, should show the higher mechanical 
ећсіепсу. This is dne to the fact that when the Mining Loco- 
motive utilises its entire weight for traction; to obtain a similar 
draw-bar pull with the Tractor. the two driving wheels on top 
must have a pressure upon them equal to the weight of the 
Mining Locomotive. Tn order to assist in determining the 
cause of the apparently excessive friction of these Tractors, at 
low rope-pulls and when running light, tests were made on a 
wet rail to determine the relative amount of reduction in fric- 
tion. and cther tests were made pulling the Tractors with the 
gears and motor disconnected. ‘The results of these tests show 
that at a speed of six miles an hour the wet rail effects а sav- 
ing of about 16 per cent, in total friction. running light, and 
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at the same speed the gear and motor friction amounted to 28 
per cent, of the total. 

It would seem that the mechanical ethciency of tractors of 
this type might be improved by giving attention to the follow. 
ing facts :—-(1) An increase in the size cf wheels would tend to 
decrease losses; (2) the wheel base should be long and the 
"flange clearance " small; (3) the mechanical construction must 
be such that alignment of all bearings is preserved under all 
conditions of operation; (4) the point of rope attachment should 
be carefully selected. in order to reduce flange. friction. to à 
minimum; (5) the rail surface should be as gocd as on ordinary 
railway tracks, and the construction. should be such as to 
minimise vibration; (6) the use of guides for the pressure 
wheels should be avoided if practicable. If used, the vertical 
motion in the guides for the pressure wheels shculd be tree; 
(7) the pressure wheels should have no flange; (8) arrange- 
ments for oiling the bearings of tractors as well as of loco. 
motives should follow railroad practice. 

Speed Limitations,—Tests were made to determine the prac 
ticable limits of speed when towing is done with towinz 
machines. These limits depend upon the following :—tul 
Ability to steer the boats; (b) wash of canal banks: (e) time 
required for locking; (d) tonnage cavacitvy and length of tow. 
The selection of a best speed depends also upon the number 
of boats which must pass threuch the canal in а given time 
to handle its business. Single boats, both loaded апа emoty. 
were tested at speeds slightly exceeding five miles an hour and 
no ditliculty was experienced. in steering them. Two-boat tows 
loaded were onerated at speeds up to 45 miles an hour, but at 
this sveed care had to be exercised by the helmsman to keep his 
course true. Two-boat tows (light) were operated successtullv 
at a speed of 55 miles an hour. Feur-boat tows (leaded) 
were operated at a sveed of 35 miles an hour. At this speed. 
however, it was necessary for the helmsman to exercise great 
care to prevent the boats vawing. Four-boat tows, empty. were 
operated at speeds up to five miles an hour, but great difficulty 
was experienced in steering; the drag of the rear Боаб pullng 
the head boats against the bank in spite of anything the 
helmrman could do. 

The authors’ conclusions in regard to limits of speed, as 
fixed by conditions of practicable steering, аге as follows г (0) 
“ingle boats, loaded or empty, can be operated satisfactorily 
on tangents at svecds exceeding 5 miles ап hour, but on the 
canal for satisfactcry working 5 miles ап bour is probably 
about the limit of average speed for such tows: (5) Two-b at 
tows are handled satisfactorily at speeds of from 5:5 to 4 miles 
an hour; (c) Four-boat tows loaded can be operated with a Тат 
degree of success at speeds up to 3 miles ап hour except on 
very sharp convex curves; (d) Four-boat tows, light, were 
found impracticable as tested. It ts possible that improved 
steering gear might remedy the difficulties encountered, except 
that no conceivable steering gear would make it possible to 
handle four-boat tows, light, in а heavy wind. 

At the hicher speeds covered by the tests a tendency to cause 
wash of the canal banks was noted. The tests were not of 
suticient duration to justify an attempt at estimating the 
relation of wash and speed. At а given speed the wash is 
greatest in narrow sections of the canal. To а certain extent 
in these narrow sections the speed is automatically regulated : 
the resistance to the passage of the beat being increased and 
this resistance immediately reacting upon the series motor. 
The speed of towing should be under the control of the operator. 
and to obtain best results the motor used should be capable of 
operating at апу desired speed within the predetermined maxi- 
mum limits. With equipment of this character, the speed. cau 
be regulated on those sections where the wash might otherwise 
be imiurtous. 

Time Required for Locking. —Tests were made to determine 
the time required in locking опе, two, and fcur beats, and to 
сее if the time could be reduced in any way. The authors give 
the following average times based on the test results :- For 
locking with tows of various leneths and with locks of different 
sizes. Times for lecking with four boats: (a) through a опе 
boat lock. 45 min.: (b) two-boat lock. 35 min.: (е) four boit 
lock, 20 min. With two boats: la) 71 min.; (^) 15 min.: (4 
12 min. With one boat: la) 8 min.; (5) 10 min.: (е) 11 min 

Energy Consumption,—The average etlicienev of the mining 
locomotive 1s about 175 per cent. higher than that of the tractor 
both with alternating-current and direct-current equipment, and 
the average efficienev at the trollev is about 2:8 per cent. higher 
with direct current than with alternating current. In this cage. 
as in the case of direct-current equioment, it is evident that 
the difference in efficiency of the mining locomotive and the 
tractor, and of alternatiny-current and. direct-current equipment. 
are relatively amimoortant as compared. with other factors un 
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which the choice of one or the other as a system of electrical 
haulage must depend. In Table 11. are given the average 
results of a large number of tests made to determine the energy 
consumption at the trolley and the average input in kilowatts. 


Table Ul.—sSpeed, Kilowatt Input, and Watt-Hours per. Ton- 
Mile. Average Кип 152 Miles—Two-Boat Locks, Time 
Locking: 4 Boats 55 min.: 1 Boat 10 min. 

: Speed. аш 060 Tractor. 

| motive. 
t “ Б ш Б 5 
Conditions. L3 = = ee | iS E acted m 
бю т See) 55 Fes 23 
Poo eee M ee 
РЕС: EPIO Z3 ЕЕЕ 38 
Sees 22751 рз сре 
iix 422) 22 2321 2% 
Direct current-— | | 
Four boats loaded 140 ' 87 + 113 68 12:0 
M empty — 1:60 13 | 202 50 46 30-3 
Que boat loaded... | — 2:81 7T 7 00 | 80 21:0 
ys empty... : 8342 1:9 61:0 |. 952 64:5 
‚ . І 
Alternating cu rrent—| | | 

Four boats loaded © 1:37 8:1 11:0 82 111 
T empty: 1:59 5:0 3375 53 31:8 
One boat loaded... , 2°90 00 ' 226 9-4 23-9 
55 empty... 3 67 | 6-7 | 1170 6:9 80°38 


For the conditions existing on the Lehigh and Delaware 
Canals, it is estimated that the ethciency of a system of electric 


Table IH.— Watt Hours per Ton Mile at Power House. (Average 
Freight Haul 55°6 Miles.) 


Direct current. Alternating current. 


Conditions. 
Mining © m Mining 
о е Tractor. jode Tractor. 
Watt-hours per total 
ton-mile— 
Four-boat tows ... 24:6 24:8 22 60 25:0 
One-boat tows... {28 45:3 з 50:2 
Watt-hours per freight 
ton-mile— d | 
Four-boat tows ... 33:9 37:9 325 33:1 
One-boat tows |... 61:5 690 69:5 12:2 


power transmission and conversion supplying direct current to 
motors will approximate 70 per cent. from bus-bars at power 
house to motor terminals. lf alternating-current motors be 
used the calculated. corresponding efficiency is 75 per cent. 
Based upon these etliciencies and the traffic conditions as exist- 
ing on the Lehigh and Delaware Canals, the watt-hours re- 
quired at the power house per total ton-mile and per ton-mile 
of treight handled are given in Table IHI. It should be noted 
that the calculated power in the above table applies only to the 
special conditions imposed by the physical limitations of these 
particular canals and by the speeds for loaded and for light 
boats most suitable for their operation. In all these tables the 
“short " ton of 2,000lb. is used. 


POLYPHASE INDUCTION MOTORS FOR INDUSTRIAL PURPOSES 


PAPER dealing with this subject was read on April 14th 
1 by Mr. G. Stevenson, before the Glasgow Local Section 
of the Institution of Electrical Engineers. After referring (о 
the fundamental rules which should be observed in the indus- 
trial application of electrical energy, the author emphasises the 
importance of the attainment of greater simplicity in the elec- 
trical part of the equipment. When installing polyphase motors 
there are two classes to choose from, namely : (a) Squirel-cage 
motors, and (b) slip-ring motors. Naturally, the first thing 
to consider is the comparative cost of the two classes of motor. 
since, other things beam equai, the choice will invariably Гап 
on the cheaper machine. The advantage in this respect is on 
the side of the squirrel-cage type. If the prices of the starters 
are allowed for, thei the squirrel-cage motor comes out still 
cheaper in sizes up to and including 50 h.p. Above 50 h.p. 
the prices of both types are practically the same. It should be 
mentioned that the motors here referred to are a standard line 
of 50-cvcle 500-volt machines, which were chosen with speeds to 
suit their individual outputs. Thus the 5-h.p. machine is de- 
signed for a synchronous speed of 1,000; the 50-h.p. for 500, 
aud the 100-h.p. for 500 revs. per minute, these being about the 
usual speeds which would be adepted in practice. Waith respect 
to the relative weights of the two types there is not much differ- 
ence, the squirrel-cage machine being only about 3 per cent. 
lighter. The efficiencies, power factors, and overload capacities, 
however, are slightly higher for the squirrel-cage type. The 
absence of moving contacts in class (а) machine makes it abso- 
lutely sparkless, and therefore specially suited for operation in 
mines, or mills, where dangers from explosive mixtures or gases 
exist. Moreover, tlie robust construction of the rotor, due to the 
entire absence of coils and their attendant insulation, is а char- 


acteristic of this class of motor which appeals strongly to the 


mechanical engineer. It would therefore appear that class (a) 
moter should be installed in every case, but. unfortunately, it 
has the serious disadvantage that unless suitable precautions are 
taken on starting up, a somewhat excessive current is drawn 
from the line, and if the starting current is reduced, then the 
starting torque is diminished in proportion. There are several 
excellent methods of reducing the starting current. but never- 
theless it is still the practice of some supply authorities to 
prohibit entirely the connection to their system of squirrel-cage 
machines, except in the very smallest sizes. As will be shown 
later, the views of the various power companies differ consider- 
ably in this respect. In order to determine the current taken 
from the line at starting in terms of the full-load current, and 


the resulting torque, the author tested some machines built for 
operation on a 50J-volt, 50-cycle three-phase circuit. These tests 
showed that squirrel-cage motors, 1f switched straight on to the 
line, take trom 4°55 to 6 times their full-load currents. The 
adoption. of this method of starting is, therefore, out of the 
question, except 11 the very smallest sizes, say up to 10 b.h.p., 
on account of the violent disturbances which would result to the 
supply prersare. Moreover, the power factor under these condi- 
tions 1s of the order of 04, and this causes excessive idle or 
"wattless" currents in the line, thus affecting objectionably 
the pressure regulation of the system. The starting torque tor 
a motor rated at 55 h.p. will be about 1:13 times the full-load 
torque, and this with a starting current equal to 455 times full- 
load current. These figures may be taken as being fairly repre- 
sentative of good modern machines, although by a special design 
of rotor it is possible to improve very considerably the results 
given above. In order to overcome the detects of squirrel-cage 
motors, methods must be employed which will permit of :—(1) A 
rearonable starting current being drawn from the line; (2) such 
arrangements in the disposition of the motor in relation to its 
work as will enable it to start under comparatively light load 
conditions, say, not exceeding half full-load torque; or (5) the 
adoption of a special form of “high torque ’’ rotor. 

Stator Starters.—One method. of starting induction motors, 
when the operating conditions of the driven machinery permit, 
is to keep all the motors coupled up to the line and start them 
simultaneously with the engine and generator. This method, 
however, cannot be used except where the installation includes 
the generating plant. The current taken at starting is very 
sinall with this arrangement, but it would appear to be necessary 
to have separately driven exciters, in order that the main gene- 
rator may be started from rest with full voltage on the field. 
Facilities for starting anv individual motor would also have to 
be provided, since it would obviously not be feasible to shut 
down the whole plant and start afresh in the event of one 
motor being put out of action. The only example which the 
author has heard of is that of a cotton mill in Georgia, United 
States. 

Viewed from the standpoint of simplicity. perhaps the next 
best method of starting class (a) machines is that patented by 
Н. S. Meyer. The metnod adopted in the case of two-phase 
motors is to connect the stator windings in series at starting, so 
that the voltage per phase is only half of the line voltage, and 
the starting current. and torque are reduced to one-quarter the 
value they would have if full voltage were impressed at the 
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motor terminals. After the machine has run up to speed, the 
switch is thrown over to the running position, when each phase 
receives its full pressure. In the case of three-phase motors 
they are designed for running normally on delta connection, the 
starting being effected by switching on to the line with the 
windings connected in Y grouping. By this means the voltage 
per phase at starting is on]y 58 per cent. of the line voltage. 
'l'he starting current and torque are, of course, also reduced; 
for instance, taking the 33-h.p. machine to which reference has 
already been made, the starting current would be only one-third 
of that taken if motor were switched straight on, or 1'5 times 
full-load current. The starting torque being proportional to 
the square of the voltage would be reduced to one-third of its 
value at full load. ‘The author has used these methods for 
two- and three-phase machines up to 50 h.p. with excellent 
results. The switch used is of the air-break type for motors 
up to 20 h.p. on a 500-volt circuit. Above this size it is good 
practice to use an oil-break switch. Power users are at last 
beginning te realise the effect of shafting and other frictional 
losses on their bills for current, with the result that, in new 
equipments at all events, high-class roller bearings are taking the 
place of the old solid pattern. ‘The saving in power effected by 
the adoption of roller bearings is stated by the makers to be 
from 10 to 25 per cent., and they claim that the extra initial 
cost will be returned in the first. vear's operation by the saving 
in power alone. Returning to the subject under consideration, 
mention may now be made of what is probably the commonest 
method of starting squirrel-cage machines, namely, the use of 
the so-called compensator or auto-starter. The arrangement is 
equivalent in effect to a step-down transformer. When the 
switch is placed in the starting position, the voltage across the 
motor terminais is only a fraction of the line voltage. After the 
motor has reached normal speed, the switch is thrown into the 
“Running ” position, and the motor is then supplied at the full- 
line voltage. Each phase of such a compensator is provided with 
several taps, so that a number of sub-voltages may be obtained, 
any one of which may be selected for permanent connection to 
the switch for starting the motor, according to individual re- 
quirements. The three coils of the three-phase winding are 
connected in “У, the line to the three free ends of the coils, 
and the starting connections of the motor to the taps. To meet 
various requirements, compensators for standard motors of 5, 
10, and 15 h.p. are usually provided with taps for starting the 
motor at 40, 60, and 80 per cent. of the line voltage, with 
respective line currents equal to 16, 56, and 65 per cent. of the 
current that would be taken by the motor if no compensator 
were used. For larger motors compensator taps should be pro- 
vided giving potentials equal to 40, 58, 70, and 85 per cent. of 
the line voltage, and respective currents equal to 16, 54, 50, and 
72 per cent. of the current that would be taken by the motor 
if it were started direct from the line. The proper tap for 
giving maximum starting effort without causing an objectionable 
voltage variation in the supply circuit may readily be ascer- 
tained by trial, and permanently connected, at the time of in- 
stallation. A defect of the ordinary pattern of compensator is 
that the motor may be switched straight on to the line, thus 
causing а rush of current, which it is the obiect of the com- 
pensator to avoid. The switch can be, however, provided with 
a latch, so arranged that the lever at “Off” сап be thrown only 
into the starting position, and can be thrown from thence into 
the running position only by a quick throw of the lever. A 
number of motors may be started from one auto-transformer, 
thus saving the expense of installing individual compensators. 
A throw-over switch is provided for each motor to be started, 
and a three-pole compensator magnetising switch. Only one 
motor would be started at a time, and when all the motors are 
started the compensator magnetising switch would be opened. 
The chief objection to the compensator as a starting device is 
its excessive cost, this being usually about one-third the cost of 
the motor. Furthermore, it has been found that under actual 
working conditions cases frequently occur of coils being burned 


out, due to the switch being left in the “Starting” position. . 


Some makers use a resistance in the stator circuit for starting 
up. but the method is not advisable, since the current is only 
reduced in proportion to the reduction in the voltage, while the 
torque is reduced as the square of the voltage. "The foregoing 
covers the principal devices in use at the present time for starting- 
up class (a) motors. Numerous attempts have been made to in- 
crease the starting torque of this class of motor. while preserv- 
ing its characteristic features of simplicity and robust construc- 
tion. Among the more interesting may be mentioned :—(1) 
Boucherot's* three methods—use of component rotors, movable 
stator, and phase transformer; (2) Hobart* (utilisation of skin 
effect); (3) Хат" (use of inductance coils). More recently 
Huntt has devised a cascade arrangement. 


* Holtart’s Electric Motors, pp. 966—220], 
+ Journal, Institution of Electrical Engineers, vol. xxxix, p. 648. 1907. 


Clutch Starting.—None of the above methods, however, with 
the possible exception of the last-named, appear to have attained 
to any degree of commercial importance, in this country at least: 
and, in the author's view, the problem ought to be approached 
from the opposite standpoint—that is to say, that, instead ot 
designing the motor to suit the conditions, arrangements should 
be made to permit the installation of the ordinary simple squirrel. 
cage machine. As an example of what is meant, the case of a 
mortar-mill drive may be mentioned, a class of drive which, as 
most engineers know, is somewhat troublesome, both in regard 
to the starting and overload conditions. The machine was 
situated in a very dusty position in a foundry, and, after taking 
all the circumstances into consideration, it was decided to adopt 
a friction clutch in combination with suitable single reduction 
spur-gear, and a class (a) motor with star-delta starter. A word 
or two is necessary in regard to the clutch, which is of the “coil” 
type. The shaft, which is driven by the motor, has keyed upon 
it a cylindrical drum, which is hardened and ground. Coiled 
round this cylinder is a steel coil attached to a casting, which 
either carries a gear-wheel or belt pulley, or if the clutch is used 
as a coupling it is keyed on to a separate shaft. When it is 
desired to put the clutch in gear, a loose collar is moved towards 
the coil by means of a lever, operated either by hand or screw: 
this in turn actuates a hooked lever, which presses on the tail 
of the coil, causing it to wind gradudlly and tightly round the 
cylindrical drum. The advantages of this clutch are that it is 
easily made for all powers, even up to 2,000 h.p., and by operat- 
ing the starting lever by means of a wheel and screw there is 
not the slightest shock when it is put into gear. 

Reference has already been made to the advantages of the 
squirrel-cage motor for mining work. Ditticulties in the way 
of its application to the various power requirements of a coal. 
mine can generally be overcome by suitable mechanical arrange- 
ments. Take, for example, the case of hanlages. "The three 
svstems in general use—that is, direct haulage, main and tail 
haulage, and endless-rope haulage—can all be operated quite 
satisfactorily by means of squirrel-cage machines in combination 
with suitable clutches. Of these three systems the last-named 
is the easiest to operate in this way, because it is not necessary 
to start and stop at frequent intervals. The speed of the motor 
can also be kept constant, since the gear is usually designed 
for a uniform rope speed of about two miles per hour. The best 
position for the clutch is direct on the haulage drum, because 
the motor can then be quickly relieved of its load should the 
tubs chance to come off the road. Practical mining engineers 
are agreed that clutches give a control over tho haulage which 
is unattainable by other means. The various types of pumps 
in use for mining purposes can also be readily arranged for driv- 
ing by this class of motor. In the case of three-throw pumps. 
a by-pass valve can be fitted, thus enabling the motor to start 
up light. With respect to centrifugal pumps, which are now 
coming so rapidly to the front for high-lft duty, it is quite a 
simple matter to make provision for starting the motor under 
light load. АП that ijs necessary is to insert a sluice valve im 
the rising main near to the discharge side of the pump. Ву 
closing this valve, starting may be effected with about one- 
quarter to one-third of fullload torque. The author has med 
this method with motors of the squirrel-cage type up to 100 h.p. 
As regards coal cutting machinery, this class of work 1s probably 
the most ditlicult to tackle by any type of motor, not merely oa 
account of the requirements at starting, but also because of the 
excessive vibration and overloads, and rough usage generally, to 
which such machines are subject. The squirrel-cage motor is 
peculiarly suited for these conditions, and is now largely used 
for driving the various types of coal-cutter. As regards the 
starting arrangements, some makers rely on the ordinary com- 
pensator only, while others adopt a suitable device to enable the 
motor to start up light. In the application of class (a) motors 
to the driving of textile plant, the motors are connected direct 
to the ring spinning frames by means of clutch couplings, and 
handles operating the clutches are placed in convenient positions 
for the attendant. 

Slip-riny Motors.—In some cases, however, it is found that the 
ordinary form of low resistance rotor does not meet the require- 
ments. The starting torque of an induction motor is increased 
by an increase in the resistance of the rotor windings. Hence 
by making the rotor bars of higher resistance, the specific start- 
ing torque may be increased. To take, for example, the 33-h.p. 
motor, to which reference has already been made, by making 
the rotor with 66 per cent. higher resistance, the starting current 
would be reduced by 3 per cent., and the starting torque would 
be increased to 1°75 times full-load torque. The increase in the 
resistance of the rotor naturally means a lower efficiency, but the 
difference 1s such as in many cases to be well worth the advan- 
tage gained in respect to the starting qualities of the machine. 
In the case under discussion, the ећсіепсу would be reduced by 
2 per cent. The power factor would be slightly increased, so 
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that the reduction in the apparent efficiency —which is the really 
important point— would be slightly less than 2 per cent. This 
leads to a consideration of class (0) motor. The rotor coils are 
usually Y connected, and their terminals taken through a hollow 
shaft to collector rings on which rest carbon brushes supported 
by the usual spring holders. By means of a rheostat external 
to the motor suitable resistances can be inserted in each phase at 
starting. The starting torque with this type of motor can be 
anything up to about twice the full load value, but in special 
cases up to three times. The starting current corresponds to 
about full-load current when starting with full-load torque, and 
proportionally more when starting with greater torque. In 
those cases in which no speed regulation is required, provision 
is usually made to short-circuit the winding in itself, instead 
of through the brushes and rheostat leads, so soon as the motor 
has reached normal speed. In some cases a brush.lifting 
device is also provided with the object of reducing the wear and 
tear on brushes and rings. In the aufhors view, however, the 
latter refinement is unnecessary for most ordinary purposes, and 
usually gives more trouble than it is worth. It will be seen from 
the loregoing considerations that the adoption of the squirrel- 
cage type of motor, whenever the conditions permit, would be 
entirely in accordance with the dictates of good engineering. Of 
course there are certain cases where it is not feasible to adopt 
this type, notably for crane work, although even here the author 
has seen successful examples of crane driving by means of 
squirrel-cage machines. When all is said and done, however, the 
choice of type, except in private plants, is subject to the ap- 
proval of the supply authority. It therefore becomes necessary 
to ascertain to what extent the consumer is enabled to take 
advantage of the superior qualities of class (a) motor. Accord- 
ingly the author obtained the rules of the principal companies 
and corporations supplying polvphase current in the United 
Kingdom with respect to this point. One would naturally 
expect that the maximum size of class (a) motor allowed would 
be dependent in large measure on the station plant capacity, 
because im a private plant the total capacity of squirrel-cage 
motors, and the individual capacity of any one squirrel-cage 
motor, should bear a relation to the generating plant such that 
each squirrel-cage machine can be stopped or started at any 
time during normal working without interfering with the run- 
ning of the other motors on circuit. 

It is interesting to notice, however, that this consideration does 
not seem to have much intluence on the restrictions imposed, 
for one company with a station plant capacity of 6,000 kw. allows 
a class (a) motor of 100 b.h.p. against 50 b.h.p. in the case 
of another company, .with a plant capacity ot 20,000 kw. A 
third company with a plant capacity of only 1,000 kw. allows 
a motor of 20 b.h.p. Two local authorities do not allow class 
(a) motors over 5 h.p., and it is often specified that motors must 


start on a loose pulley. The maximum permissible starting cur- . 


rent is generally given as one and a quarter times full-load cur- 
rent. As a matter of fact, however, the author has found that 
the rules of the various power companies need not be too rigidly 


interpreted. The power companies are more favourably dis- 
posed towards the adoption of class (a) motors than are the 
various local authorities. Moreover, the author ventures to 
atirm that local authorities are in a great many cases over- 
burdened with rules and regulations, which must inevitably 
hinder the development of power supply. The question is of 
importance at the present juncture, in view of the inquiry held 
by the Home Оћсе to deal with the rules and regulations con- 
cerning the application of electrical energy in factories. The 
power companies seem to be able to get along comfortably with 
a set of rules embraced by a single sheet of foolscap. The 
local authority, on the other hand, appears to require protection 
to the extent of a bound volume of 30 or 40 pages. Among 
anomalies in the way of rules which the author has encountered, 
reference will be made to two only :—(1) The power íactor of 
any motor must not fall below 0°8. (2) Before any application 
for power can be accepted, the name of the maker of the motor 
must be stated. (The italics are the authors.) The power 
factor is, however, a function of the load. Rule (1) as it 
stands is equivalent therefore to the demand that the motor 
shali always be operated at a given output, which of course is 
absurd. With respect to rule (2), it is surely not within the 
province of the supply authority to interfere in this connection, 
and in any case the author fails to see that the rule serves а 
useful purpose. 

Before leaving the subject of power factor the author would 
like to emphasise the importance oi choosing a motor which shall 
not be too large for its work, because the power factor falls 
off very rapidly with reduction in load. One of the points, 
therefore, to which attention should be given is to endeavour 
to operate each motor at its rated output. In fact, no harm 
is done to a high-class machine by an occasional overload. ‘The 
overall power factor for an installation depends on the amount 
of attention which is given to the foregoing considerations. 
In actual practice it is customary to assume a figure of 0°8 for 
general industrial plants and 075 for mining installations, 
although this must of necessity be a variable figure, dependent 
entirely on local conditions. The author's experience tends to 
show that it takes a load of a very steady nature, together with 
a very well laid-out plant, to attain a figure of 0°80 in actual 
everyday operation. This is probably only attained under 
the most favourable circumstances in a textile or similar 
plant. 

In conclusion, the author ventures to affirm that electrical 
engineers in general are too apt to attempt a solution of each 
and every problem by electrical means, and without sufficient 
consideration of the case in its mechanical aspects. Ав proof 
that his own practice js in accordance with his precepts, he 
would mention the case of a large foundry and engineering 
works for the electrical equipment of which he was responsible. 
Out of a total of some 40 motors, aggregating about 500 h.p., 
only four, or 10 per cent. of the total, were of the slip-ring 
type, the others being adapted to the various requirements by 
the mechanical arrangements outlined in the paper. 


POWER TRANSMISSION BY HIGH-TENSION CABLES 


N a Paper read before the Elektrotechnischer Verein, Berlin, 

on February 11th last, Richard Apt (of the Allgemeine Elek- 
tricitáte Gesellschaft) gave a résumé of the present state of our 
knowledge with regard to high-tension cables, and discussed 
the question as to whether power transmission by insulated 
cables at high pressures and over long distances were possible. 
The following is an abstract of the Paper and discussion, from 
the full report in the Hlektrotechnische Zeitschrift. 

Until now, the three-phase system has been almost exclusively 
employed for power transmission, partly because there was no 
single-phase motor which could compare with the three-phase 
motor as regards efliciency and suitability for heavy work, and 
also partly because, for a given amount of power transmitted, 
the three-phase system requires the least amount of copper in 
the transmission line. In consequence of this, the usual type 
of high-tension cable now manufactured is the three-phase three- 
core type. - 

One disadvantage of the three-core type of cable is that at 
high pressures the section of core is very limited, as the overall 
diameter of the cable, on account of the large amount of insula- 
tion required, easily reaches the value of 34 in., at which size 
the author considers the limit of weight and flexibility is 
reached. From this consideration the author comes to the con- 
clusion that it will not be advisable to make use of three-core 
cables at working pressures above 20,000 to 30,000 volts, but 
that three single-core cables will, in such cases, give a more 
satisfactory result. 


The author then proceeds to give a summary of the theory of 
single-core insulated cables. Starting from O'Gorman's theory 
of the potential gradient, he shows how, for a given maximum 
stress in the dielectric, the thickness of the dielectric depends 
not only on the working pressure, but also on the radius of 
curvature of the copper core. As a consequence, there is, for 
any given pressure, a section of core for which the total cost of 
the cable will be a minimum. Several methods have been pro- 
posed for obtaining a uniform stress in the dielectric surround- 
ing the conductor; that known as grading the insulation, pro- 
posed and patented by O'Gorman (see ELECTRICAL ENGINEERING, 
January 9th, 1908, page 57) is the only one which has been 
used in practice. 

In the case of single-core cables there are, besides the copper 
losses, auxiliary losses due to eddy-currents in the lead sheaths. 
The author gives a short summary of the investigations made 
by M. B. Field in order to determine the value of these losses, 
and points out that, in cases of long transmission lines with a 
low periodicity, these losses would be negligible in comparison 
with the copper losses. Besides the copper losses and the above- 
mentioned eddy-current losses, there are the losses due to 
hysteresis in the dielectric. So long as the dielectric is not 


_ overstrained, these losses are proportional to the square of the 


pressure and to the first powers of the capacity of the cable and 
the periodicity. These losses can be calculated, and are in 
general not large enough to affect seriously the economy of the 
system. An important loss, however, is that due to the no-load 
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capacity current, which at high pressures becomes very consider- 
able. 

Although the large power transmission schemes have been 
almost exclusively carried out on the three-phase system, there 
are à few cases of power-transmission in Switzerland and France 
on the Thury: bigh-tension direct-current series. system. The 
simple transmission line required for the latter system, and 
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(70,000 Kw. at 40,000 Volts over 87 Miles.) 


the total abscnce of disturbances and limitations due to induct- 
ance and capacity, compensate largely for the higher cost 
and complication of the generating plant and sub-stations. Other 
disadvantages which must be remembered are the difliculty of 
enlarging an existing installation and the recessity for automatic 
regulation. However. considering that the effects of capacity 
and inductance are the chief factors limiting the practicable 
distance of transmission by alternating currents, the direct- 
current series system may come more to the front in the future 
for very long distance transmission. Again, for a given work- 
ing pressure, the maximum stress in the dielectric is less for 
direct-current than! for alternating eurrent; and consequently the 
insulation in the former case need not be so thick as in the 
latter. 

The possibility of the electrification of the main-line railways 
on the single-phase system, introduces this system as a desirable 
method of transmission, Although а three-phase transmission 
line requires only 75 per cent. of the amount of copper necessary 
for а single-phase line. the saving in copper is, under certain 
conditions, quite offset by the extra expenditure on the insulation 
and lead when high-tension cables are considered, particularly 
if sets of three single-core cables are to be used instead of 
three-core cables. Taking as an example the case of the trans- 
mission of 10.000 kw. over a distance of 62 miles at а pressure 
of 30,000 volts between conductors, and assuming a power 
factor of 0°85, and a total drop in pressure of 10 per cent., a 
section of 071 square inch per conductor would be required for 
the single-phase system, and a section of 0555 square inch рег 
conductor for the three-phase system. On account of the high 
working pressure, single-core cables would be used in each case. 
If the middle and neutral points respectively of the two 
systems are earthed, the pressure between core and lead covering 
is for the single-phase system 15,000 volts, and for the three- 
phase system 17,200 volts. Comparing the total costs for the 
two systems, inclusive of the cables, the materials for the 
underground construction and the cost of installing the same, 
the single-phase svstem works out 8 per cent. cheaper than 
the three-phase system in the case considered. 

In order to show that a long transmission by means of high- 
tension insulated cables is within the limits of practicability, the 
author gives the following example :—A three-phase line for 
the transmission of 70.000 kw. over a distance of 87 miles at а 
pressure of 40,000 volts between conductors. If the system is 
star-connected, and the neutral point earthed, the pressure be- 
tween the core and the lead covering in each of the single-core 
cables is 25,000 volts. For a total drop in pressure of 15 per 
cent., the necessary cross-section per conductor is 1°8 square 
inch. ‘This is too large a section for one cable, so three sets 
of three cables should be used, each cable having a copper section 
of 06 square inch. The total number of cables, including one 


as а reserve, is thus ten. The cost of the whole 87 miles of 
cable and underground construction can be taken as approxi- 
mately £1.209,C00 or £15,600 per mile. 

The cost of energy per unit at the generating station can be 
denoted by C, and this can be expressed as the sui of the 
fuel costs and the other generating costs per unit. The fuel 
costs are practically proportional to the load on the generating 
station, aud therefore the fuel costs per unit (Cy) will be fair 
constant, whatever the load-factor. ‘The other generating costs 
(interest on capital cost of station, wages, maintenance, &«.) 
are nearly constant, and consequently these costs per unit (C, 
will vary inversely as the load. Denoting the value of the load- 
factor by p, the following equation expresses the relation between 
these quantities :— 


C, 
C, = С, + p 


For the purposes of the present investigation, the fuel «ost per 


unit (C, can be taken as*0:156d., and the other costs (C,) as 


0'056d. per unit. Ву substituting these values in the equation 
above. the total generating cost per unit can be readily obtained 
for any particular value of the load-factor р. 

The cost per unit at the receiving end oí the line is equal 
to the cost per unit at the generating end, divided by the 
average ethciency of the line. The cost of the units lost in 
transmission is thus diviaed over the number of units delivered, 
and paid for by the consumers. To this value of the cost per 
unit must also be added the indirect costs of transmission, which 
consist of the interest on the capital cost, maintenance, &c., oí 
the transmission line. These last will be inversely proportional 
to the load factor p. Denoting this cost by C, and the average 
efficiency of the line by э, then the cost per unit at the receiving 
end of the line (C) is expressed as follows :— 


n p 
If the interest on the capital cost is taken as 4:5 per cent., the 
sinking fund at 3 per cent. and maintenance and depreciation at 
l per cent., then the total annual expenditure on the line alone 
is 8'5 per cent. of the capital cost of £1,200.000. or £102.000. 
Dividing this by the number of kilowatt hours delivered at unity 
load-factor in one year, the value of С, is obtained, thus :— 


_ 102.000 x 20 x 12 


шна = 0:044. 
365 x 24 x 70,000 


l 


The average efficiency of the line must be calculated for each 
value of the load-factor, and all the line losses must be in- 


Fic. 2.—SECTION THROUGH CABLE AND UNDER- 
GROUND CONSTRUCTION FOR DURHAM. 


cluded. "The following table shows how the cost per unit et 
the generating and receiving ends of the iine is affected Ьу the 
value of the load-factor. The last column gives the cost per 
unit of transmission (С) which is the numerical difference betwe.n 
Cand C,. | 


p. 9. C,. C. C^ 
100^ 817 0:192d. 0-278d, 0:086d,. 
90% 82° 0:195d. 0:254d. 00Std. 
507 86:57; 0:225d. 0:34*d. 01204. 
107; 7077 05164. 1:152 0-636d, 
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These values are plotted as a function of the load-factor in 
Fig. 1. From this curve it can be seen that the cost of trans- 
mission is less than one-tenth of a penny per unit with high 
values of the load-factor. 

Dr. Apt includes in his Paper a description of that portion 
of the high-tension cable line of the County of Durham Electri- 
cal Power Distribution Company, Ltd., which was laid by the 
Allgemeine Elektricitats-Gesellschaft. The line consists of over 
60 miles of 20,000 volt cable. These cables, which are of the 
ordinary three-core lead-covered type, were supplied in two 
sizes, 0'05 and 0°10 square inch sections per core respectively. 
The stranded cores are sector shaped, and are insulated with 
paper, a further thickness of insulation round all three cores 
being provided. 

Each length of cable was tested at the works for 24 hours 
at 30,000 volts and 15 minutes at 50,000 volts. Test pieces, 
which were coiled to a diameter of twelve times the diameter 
of the cable, were required to withstand a pressure of 80,000 
volts for two minutes. The cables were laid in earthenware 
troughs, which were filled in with asphalt mixture, as is shown 
in Fig. 2. After laying, the whole length of cable was put 
under a test pressure of 40,000 volts between the cores and the 
lead covering for half an hour. A telephone cable and a cable 
containing the pilot wires are laid in the ground directly under 
the trough containing the main cable. 

The current is supplied from the power station at Carville at 
a pressure of 6,000 volts, to the two chief sub-stations at Gates- 
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А. Amperemeter. — F. Choking Coil. 

B. Double Pole Switch and G. Over Voltage Safety Device. 
Fuses. — Н. Liquid Resistance in Series with 

C. Liquid Resistance. Earth Connection of Safety 

D. Regulating Resistance, Device, 

E. Testing Transformer. V. Voltmeter. 


Fic. 3.—Diacram or Connections ror Нісн-Рвиѕзоре 
TEST ON CABLES. 


head and Yarrow, where it is transformed up to the pressure 
of 20,000 volts for the high-tension network. Some of the single 
lengths of cable are over 7:5 miles long, and the capacity 
current at 40,000 volts and 40 ~ is about 5 amperes per mile. 
The testing at this high pressure was carried out with the aid 
of а choking-coil as follows :—The choking-coil was connected 
across the high-tension winding of the testing transformer, as is 
shown in Fig. 3. The leading current taken by the cable was 
thus. compensated for by the lagging current taken by the 
choking-coil, and consequently the transformer had to supply 
the losses only. The whole cable network has been in operation 
for about а year, and has given entire satisfaction. 

In conclusion, Dr. Apt states that he does not agree with the 
results obtained by Mr. R. D. Mershon in an investigation in 
which he came to the conclusion that the longest practicable 
distance for electrical transmission was about 500 miles. In 
Dr. Apt's opinion, no general limit could be fixed. 


In the discussion to the above Paper, at Berlin, Mr. Schrottke 
thought that the very high capital cost of an underground trans- 
mission line, in comparison with that of an overhead line, would 
generally lead to the adoption of the latter. He had calculated 
the cost of an overhead line, corresponding to the underground 
line taken as an example by Mr. Apt, and estimated the cost 
of the line alone to be some £400,000, or one-third of the cost 
of the underground line. He had, however, estimated for a 
single 66,000-volt steel tower transmission line, with towers 
70 ft. high, spaced 650 ft. apart. Each tower would support 
12 copper conductors (four three-phase circuits), each conductor 
having a cross-section of 0'155 sq. in. The working costs work 
out at less than half the corresponding costs for the 
underground line. As regards the dangers of breakdown, Mr. 
Schrottke pointed out that the conductors swing synchronously 


in the wind, and would not come in contact. He also thought 
that the danger of damage by lightning had been exaggerated. 
The capacity current was a very serious drawback to a cable 
line. He had calculated the capacity current for the 140 km. 
example given, and estimated that each set of three cables 
would require a 10,000 K.V.A. generator to charge them up to 
the potential of the line at 25 ~. Compensation by means of 
choking coils would, he thought, be too expensive. The capacity 
current of а corresponding overhead line would be not more 
than one-twentieth of the above amount. 

Dr. Arr in reply agreed that where possible an overhead line 
would be constructed in preference to an underground line, in 
consequence of the high cost of the latter. To emphasise the 
reality of the danger of breakdown due to lightning, he men- 
tioned the case of a large mining company in South Africa which 
constructed an underground line for transmission from their 
central station to the mine, in spite of the higher capital cost. 
The generating station which supplied the town of Johannesburg 
over an overhead line, experienced frequent breakdowns due to 
the line being struck by lightning, in spite of the fact that 
protective devices were provided. 

The discussion was continued by Mr. Lichtenstein, who did 
not agree with Dr. Apt that three-core cables should be replaced 
by single-core cables for pressures over 30,000 volts. As a result 
of some experiments which he had made in the laboratory of 


the Siemens-Schuckertwerke, he was convinced that satisfactory 


three-core cables could be constructed for pressures of 50,000 
to 40,000 volts, having a normal section of conductor, and a 
permissible value of the overall diameter. He thought that 
the three-core cable had considerable advantages over the set 
of three single-core cables,.even at these high pressures. 


The American Bell Telephone System.—The annual report of 
the American Telephone and Telegraph Co., still known com- 
monly as the “ American Bell,” states that at the close of last 
year there were 3,839,000 stations connected, with a total of 
8,610,592 miles of wire. There were 5,997,000 exchange and toll 
calls during the year. During the year $52,921,400 was spent 
on construction, and 768,340 stations were added. The total 
number of exchanges and branch offices is 5,108, representing an 
increase of 219 for the year. A total of:88,274 employees are 
in the service of the company. In addition to the expenditure on 
new construction already mentioned, $36,626,667 was spent out 
of revenue on maintenance and re-construction. Arrangements 
have been made with the Western Electric Co. by which this 
manufacturing company is now free to supply telephonic ap- 
paratus to any purchasers, instead of being bound as hitherto 
to sell in America only to the Bell group of companies. 


Compressed Cotton Brake Blocks.—In the course of a general 
review of the working of the London Underground Electrie 
Railways in the Aatlway Gazette, attention is called to the 
recent substitution on these lines of brake blocks of a special 
form of compressed cotton instead of metal. A good deal of 
trouble has been experienced with metal blocks, owing to the 
accumulation of large quantities of pulverised steel on the track 
and conductor rail insulators. To vide this, brake blocks of 
cotton fibre have been adopted on the new London tubes, where 
they have been completely successful, though when used in 
the open parts of the District line defects have been observed 
which are now being investigated. The blocks consist of five 
layers of heavy woven cotton impregnated with resin and 
asphalte. Their coefficient of friction is considerably higher than 
that of cast steel blocks, and in use it is necessary to train the 
motormen to make a somewhat lighter application than with 
the metallic blocks in order to avoid sticking and skidding, but 
when the train line pressure is reduced by 10 lb. satisfactory 
results are obtained. "Trouble was at first experienced by the 
flowing of the sheets outwardly away from the wheel flanges 
во that, occasionally, parts fell on the permanent way, and, 
owing to the impregnation, clung to the rail where they usually 
dropped, giving rise to false reports of broken rails. Cotton 
fibre has no grinding effect on the wheel tyre, but it has the 
slightly bad effect that it does not keep the wheels trued, and 
inexperienced motormen are liable to produce a series of small flat 
spots due to short-time skidding. The blocks having no cutting 
action, the tyres remain somewhat rough to an extent that can 
be detected in rough riding. This is a small defect inasmuch 
as it can be easily obviated by training the men. Оп the other 
hand, the absence of grinding action has a highly beneficial 
result in the saving of tyre wear, and the consequences of it 
to which we have already referred. The average life of the 
cotton composition brake block in the tubes is found to be on 
trailers about 20,000 miles, as against 13,000 miles with metallic 
blocks. The cotton fibre blocks have not so far been successful 
on the open parts of the Metropolitan District line, as shown 
by experiments made on their South Harrow branch, probably 
owing to damp. These become ‘‘clammy ”’ in the language of 
the men in charge. and there appears to be difficulty in releasing 
the brake, showing a want of uniform adhesion and some erratic 
actions. The brake blocks have the appearance of having 
absorbed some moisture, although it should be possible to over- 
come this fault. 
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AN ELECTRIC CAR TESTING PLANT 


A N elaborate electric car testing plant, which form» part ot 
the equipment of the electric railway engineering labora- 
tory at tne Worcester Polytechme Institute, in America, 15 
described in the Street dtaidway Journal. ‘Lhe apparatus, which 
was designed by Prot. A. М. Richey, is connected to. the lines 
of the Worcester Consolidated Street Railway Co., and uis 
modelled upon the locomotive testing plants at Laluyet.e, 
owned by Purdue University, and at Altoona, owned by the 
Pennsylvania Railroad Co. The general scheme is that ot 
holding the car under test over a set of supporting wheels 
which correspond to the track. These supporting wheels bear 
the weight of tlie car and turn with the car wheels, the car 
body being coupled to a rigid end post. Wind resistance, 
linear inertia, &c., are provided in an effective manner by 
means of tlywheels and electric brakes, as will be described. 

Four sets of stands are provided, each one carrying a pair 
of bearings and a supporting shatt. These four stands rest on 
and are bolted to parallel heavy I-beams which are embedded 
in the concrete foundation. Each of the shafts carries a pair 
of steel-tyred supporting wheels. The bearing surfaces of the 
supporting wheels are turned to the same section as the head 
of а 100-lb. rail, and each pair of wheels is spaced on the shaft 
just track gauge distance apart. The stands, with shafts and 
supporting wheels, may be shifted on the foundation l-beams 
to provide for cars of various truck and wheel base, а final fine 
adjustment being provided by a movement of the bearing 
pedestals on the stands by shifting screws. 'lhus íar the 
arrangement is patterned directly after the locomotive testing 
plants which have been mentioned. The arrangements for 
imitation of inertia, wind resistance, &c., are entirely different, 
however. 

No arrangement has been used with the locomotive testing 
plants for the imitation of ierta, аз it would be exceedingly 
ditticult to imitate safely the inertia of the entire mass of the 
moving train for the movement of which the locomotive is 
designed. Аз the motors on a single electric car, however, are 
generally designed to handle but the one car, flywheels may be 
designed which will correctly imitate such inertia, and this has 
been done in the present case. Each of the supporting shafts 
carries a flywheel. ‘These fivwheels are made up of boiler plate 
in order to provide strength against the high values of centri- 
fugal force at high speeds, and also in order to provide an easy 
method of changing flywheel weights to suit cars of different 
weights. Individual interchangeable boiler plate discs, varying 
in thickness from 4 in. to $ in., are provided. By making up 
flywheels of different thicknesses, ?t is possible to imitate cor- 
rectly the linear inertia of single-truck cars weighing 8, 10, 12, 
or 15 tons, or double-truck cars weighing 15, 20. 25, 50. 55, or 40 
tons. Тһе flywheels enable breaking tests to be made, as well 
as motor tests. 

The form of friction brake which has been used in connection 
with locomotive testing plants has here been replaced by electric 
brakes, consisting of standard G. E. 57 motors mounted on and 
geared to the shafts between the supporting wheels. These 
motors act as generators, the fields of all rour being in series 


and separately excited. Their armatures, however, are con- 
nected in parallel te a resistance load. While this resistance 
load is variable, it 18 only varied to care for extreme Changes 
which may be desired, as a better regulation is obtained, within 
limits, by varying the field of the exciting generator, thus vary- 
ing in turn the fields of the brake generators and their voltage. 
It may easily be seen that power to overcome wind resistance 
and resistance due to track grades may be taken up by the 
braking effect of these generators, at the same time being 
entirely separate from the power used to overcome inertia, 
which is correctly stored in the flywheels as kinetic energy as 
momentum is acquired, to be dissipated in friction as the car 
slows down either through drifting or braking. At the same 
time, the entire tractive effort is shown by the pull on the 
drawbar of the car under test. 

The arrangement of brake generators above described per- 
forms another important function, that of keeping all support- 
ing shatts rotating at similar speeds at all times. The electric 
car is not commonly provided with connecting rods between 
drivers, consequently some corresponding device must be used 
between the supporting wheels, else the various car wheels 
would be running at various speeds on test; especially would 
this be true while the car motors were in a series connection. 
The series connection of brake generator fields, separately ex- 
cited, and the parallel connection of brake generator armatures, 
whether on or off the resistance load, solved the problem quite 
satisfactorily. Various schemes for bevel gear, connecting rod, 
belting or торе drive connection between the supporting 
axles were proposed and discarded, chiefly because оѓ dith- 
culties in shifting stands to accommodate various wheel 
bases. 

For shifting cars on and off: the test stand, channel iron 
supports for special rails are temporarily bolted to the. inside 
of the supporting wheels and to the ends of the track raila at 
the door of the laboratory. These channels are supported by 
wedges which fit the hubs of the supporting whecls, and are 
also blocked up between stands for additional strength. These 
channels support special rails which carry the car on its tlanges 
until the car wheels are over the supporting wheels, where the 
tread of the car wheel rests on top of the supporting wheel. 
the stands having been correctly spaced for the wheel base of 
the car and the height and position of the special rail having 
been adjusted to suit the tlange section of the car wheel pre- 
viously. ^ Arriving at the proper position, the car is held 
rigidly in place by a coupling to an end post. The channel 
irons are then unbolted from the supporting wheels, and the 
supporting wedges removed, allowing the full weight of the 
car to be borne by the supporting wheels. An arrangement 1s 
provided for supporting „the channels independently and clear 
of the supporting wheels while a test is in progress, a quick 
shift bringing them back into position for carrying the car off 
the stand upon the completion of a test. The drawbar and 
post arrangement for holding the car in position will be re- 
placed, eventually, by a traction dynamometer for measuring 
the tractive effort of the car under test. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


PROCESS for the recovery of nickel from oxide and sili- 
A cate ores is described by William Koehler in Electrachemical 
and Metallurgical Industry of April. The usual smelting and 
refining processes employed for the winning of nickel are not 
readily applicable to the garnierites, which contain nickel-mag- 
nesiam silicatess oxides, &c. This class of ores is largely found 
in New Caledoma, North Carolina, and Oregon. Sepiolite or 
meerschaum 3s a mineral which usually has the formula 
H,Mg,Si1,0,,, but the magnesium is often replaced by copper 
or nickel. For example, an analysis of an ore from North Caro- 
lina showed it to contain 17°84 per cent. of nickel. The method 
emploved to obtain the nickel from such an ore 1s briefly one of 
chlorination, roasting to decompose the more unstable chlorides, 
leaching and electrolysis to recover the nickel. 

The metallic chlorides are by no means equally stable, some 
being very readily split up when roasted in a current of steam. 
For example, it is not possible to obtain anhydrous aluminium, 
iron, or magnesium chlorides by evaporating the solutions to 
drvness, because they are hydrolytically decomposed with forma- 
tion of the oxides, 2AIC],+5H,O=Al1,0,+6HCI1. On the other 


hand, a solution of nickel chloride may be evaporated down 
without decomposition. It follows, therefore, that if we are 
dealing with a mixture of nickel chloride and iron chloride. on 
heating such a mixture with steam, and by a careful regulation 
of the temperature, only the iron chloride would be decomposed, 
with formation of ferric oxide. Оп leaching out this product а 
solution of nickel chloride, containing practically no iron, would 
be obtained. 

The chlorination may be carried out in a variety of ways. such 
as heating the ore in a rotary kiln and passing over chlorine 
gas, or by the action of ferric chloride, but Koehler prefers to 
heat it with hydrochloric acid, as by this method no foreign 
material is added, and it is easier to manipulate than roasting 
in presence of chlorine gas. After chloridisation, the product is 
placed in a rotary kiln and heated to a temperature which must 
be below the decomposition point of the chloride of the metal 
to be recovered, steam and air at the same time being passed 
over it. The hydrochloric acid from the decomposable chlorides 
is thus recovered, and can be again used. 

After this treatment the mixture is leached out with water. 
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when a solution of nickel chloride is obtained. ‘This solution 
is then electrolysed, using insoluble anodes ot carbon, the nickel 
is deposited cut at the cathode, and chlorine obtained at the 
anode. ‘The process has been carefully tested аб one of the 
leading electrolytic copper refineries in the United States, and 
they report it to be metallurgically sound, and advise the erec- 
tion of a plant to work it commercially, . En passant, it is men- 
tioned in the article that the Brunner Mond Alkali Co. produced 
from November, 1905, to October, 1906, 2,595,382 lb. of zine and 
8,500,660 lb. of bleach by the electrolysis of zinc chloride by the 
Hoepiner process. It should also be mentioned that the electro- 
lysis of nickel chloride upon a commercial scale is not new. 
‘Lhe International Nickel Co., for example, are producing nickel 
by this method. In the same number of Electrochemical and 
Metallurgical Industry, loc. cit., J. R. Crocker contributes an 
article upon Diaphragms. It is written mainly trom an historical 
and suggestive point of view; suggestive because the author 
remarks in the first paragraph, ‘‘extended and expensive experi- 
ments have been made to find the ideal conditions, or the ideal 
material, but the field is still open for improvements, and many 
diaphragins at present in use are in somewhat of an experimental 
state." Porous plates of earthenware are first described, these 


unfortunately are imperfectly permeable; therefore it has been. 


atteinpted to locate liquids between two separate partitions. 
This works all right, provided the liquid diaphragm can be 
kept in a definite and steady position, but owing to chemical 
action, mechanical shocks, &c., this is in practice an extremely 
ditlicult matter. 

As to diaphragm materials, these are exceedingly varied. 
Asbestos in one form or another is very largely employed, but 
even with this material there are very considerable practical 
аси бев. If natural asbestos is employed in an alkaline solu- 
tion, it soon becomes non-conducting; this is probably due to 
precipitation throughout the material of non-conducting material ; 
this stops up the pores, and consequently electrolytic conduction 
can no longer take place. The к: is therefore frequently 
treated with acid, pressed, rolled, and rinsed with water untii 
the salts are removed. Very often the asbestos is mixed with 
lime, and is then treated with a solution of sodium silicate. 
This converts the lime into insoluble calcium silicate, and causes 
the diaphragm to be less subjected to disintegrating action and 
also to the action of the electrolyte or the products produced 
upon electrolysis. 

Another form of diaphragm cell which has been employed for 
the electrolysis of fused salts is made of a steel casing, in which 
another steel case can be fitted concentrically. Between the 
outer and inner casing, both of which are perforated, a dia- 
phragm mixture of Portland cement and asbestos, or of cement 
and powdered glass, or, burnt magnesite, can be emploved.’ 

Bichromatised gelatine has also been employed. A sfeet of 
asbestos is soaked in gelatine or glua and potassium bichromate. 
It is then exposed to the action of light; by this means an 
insoluble compound is produced, which is said to form an 
etlicient diaphragm. Even slabs of soap have been suggested 
and actually employed. 

It is well known that percarbonates and perborates, when 
added to water, yield solutions of hydrogen peroxide. The 
whole of the peroxide is. however, never vielded up, because 
an equilibrium is produced. This is due to the fact that per- 
borates, for example, can be produced by the addition of hydro- 


carbonates or perborates are reproduced. 


gen peroxide to sodium borate. "The Consortium für Elektro- 
chenusche Industrie of Nürenberg have patented a process by 
means of which they can extract the whole of the hydrogen 
peroxide, German Patent 195,551 (March, 1968). ‘The process 
consists of adding ether to the solution. ‘Lhe ether extracts the 
whole of the hydrogen peroxide and thus prevents an equilibrium 
being set up. ‘The solution, after extraction, only contains 
carbonates or borates, and by being re-electrolysed the per- 
This then gives a 
hydrogen peroxide indirectly from 


method for preparing | 
No direct method 15 at present. 


water by electrolytic oxidation. 
krown. 

The directors of the British Aluminium Co. have again de- 
clared a dividend of 7 per cent. on the ordinary shares, and 
carry forward a balance of £56,000, after they have cancelled 
funding certificates to the amount of £8,900. There has, how- 
ever, been a decline in profits as compared with 1906. This 18 
attributed to the slump in copper which occurred last July and 
to the consequent demoralisation in the metal markets. There 1s 
no recovery in the price of aluminium to record; therefore the 
metal hus been taken into stock at a much lower price than in 
previous years. On the other hand, an improved demand has 
recently set in, and should this be maintained the prospects of 
the company are rosy. 

In the Zimes Engineering Supplement of last week there is 
an interesting article by Mr. S. Walter upon the '' Artificial Pro- 
duction of Rubies and other Gems." Artificial rubies are now 
being manufactured, and the gems placed upon the market are 
indistinguishable from those found in the Burmese mines. They 
are identical in colour, hardness, density, and in refractive power 
to the natural stones. ‘heir chemical constitution is the same, 
that is, they are practically pure alumina coloured by traces 
of chromium and iron oxides. They possess the same power of 
phosphorescing under the intluence of the cathode rays as the 
natural stone, and they are practically flawless. Now natural 
rubies usually contain flaws, which always show crystalline struc- 
ture. ‘The artificial rubies contain flaws which are caused by the 
occlusion of minute bubbles of gas—they are therefore ellipsoid 
in structure. Indeed, this is practically the only way in which 
the natural and artificial rubies can be distinguished. Rubies. 
and sapphires have been produced in the electric furnace, but 
they are manufactured by allowing the oxy-hydrogen, or, better, 
the oxy-acetylene flame to play upon powdered ruby cuttings. 
Tne cuttings are placed upon a fire-clay platform, which is kept. 
rapidly rotating while the jets from four oxy-acetylene tlames 
play upon them. The mass soon becomes semi-liquid, when the 
fine ruby powder is added to it, so that the mass gradually 
increases in size. Tne maintenance of homogeneity 1s a matter 
of great importance, because it is only by effecting this that a 
bright crystalline gem will ultimately be obtained. When of 
sutticient size, the molten mass is removed and dropped into’ a. 
carefully prepared bed of previously heated sand, and allowed to 
cool slowly. The resulting gem, after cooling, is ready to be 
cut, and has all the appearance of the natural stone. Cathode- 
rays have recently been emploved for melting highly refractory 
metals ;. possibly they might be conveniently employed for the 
production of artificial gems, at any rate, as the operation iz 
carried out in a vacuum there would, we should imagine, be 
less likelihood for the formation of flaws due to the occlusicn 
of gas. 
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Effect of Thermal Treatment on Magnetic Properties.—It is 
fairly generally known, and was pointed out by Ewing many 
years ago, that the process devised by Ewing and called ''de- 
magnetisation by reversals” is not quite the equivalent of de- 
magnetisation by annealing. The fact is that with most 
materials the magnetic susceptibility is higher after the anneal- 
ing process than it is in the same specimen after the process of 
demagnetising by reversals. Thus, if а той, of iron be annealed 
trom a high temperature and its Z H curve obtained, and then 
demagnetised by reversals and again submitted to measure- 
ment, the second 7 // curve lies below the first curve. In the 
April Proceedings of the Royal Society of Edinburgh J. G. Gray 
and A. D. Ross extend our knowledge of these matters. They 
employed thin rods of various ferro-magnetic materials, and 
made their observations by the magnetometer method. The 
pushed their fields up to 125 C.G.S. units, and used for nn 
ing all temperatures from 900° C. downwards. They found in 
all cases that specimens submitted to thermal treatment are in 
a sensitive state as regards magnetisation compared with the 
same material submitted to demagnetisation by reversals. The 
effect is produced to a slight degree in some cases by tempera- 


tures as low as 100° C., but gets larger as the maximum tem- 


perature approaches 7009 C. After thus latter temperature there 
is little alteration in the sensitiveness produced by annealing. 


The rate of cooling from the higher temperatures, if not very 
rapid (ав, for instance, by quenching), has little influence on the 
magnitude of the effect. The sensitiveness is permanent, that 
is. does not diminish with the mere lapse of time, but mechanical 
agitation reduces the sensitiveness. Of course, magnetic treat- 
ment produces great changes in the magnetic character of the 
annealed material. For instance, if the / Н curve for a newly- 
annealed piece be drawn as the field is increased to, say, 10 
units, diminished to — 10 units, increased again to +10 units, and 
so on cycliclv, the ascending loops fall lower and lower and the 
final 7 1s about. 20 per cent. lower than the initial 7 at field 10. 
In general, cyclic reversals of field between definite limits bring 
the magnetic susceptibility, &c., to lower values for fields lyin 
between those limits. But so long as the field is not ап 
in sign the sensitive state persists almost unimpaired. The effect 
of the magnetic treatment is always shown most prominently 
at that field value where the permeability is greatest, and tends 
to zero as fields giving saturation are approached. The authors. 
found that the most striking effects are given with hard steel, 
though similar properties are found in cast-iron and cobalt. The 
effect is almost absent in soft iron. 

The Nature of Gamma-Rays.—At the last meeting of the 
Physical Society, a Paper by W. H. Bragg and J. P. V. Madsen 
was read. The former physicist has for some time been urging 
that the ether-pulse theory of Róntgen rays, and of the gamma- 
rays from radioactive substances, might, after all, be wrong, 
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and has been advocating a theory of his own. This theory sup- 
poses’ that the gamma-rays, whose principal property is that of 
being undetlected in magnetic or in electric fields, are streams 
of uncharged particles--possibly neutral pairs of positive and 
negative corpuscles. In the present Paper, the authors suggest 
that in a Rontyen tube the cathode particles that strike the anti- 
cathode pick up there a positive particle, become neutral and 
are called X-rays (or Rontgen rays), encounter “absorbing” 
matter and lose their positive particles, thus figuring aš 
secondary cathode rays. They suggest, further, that throughout 
al these changes the negative electron maintains almost in- 
variably its original speed. This last point seems to them 
borne out by the fact that the secondary cathode particles due 
to Röntgen rays have the same speed, nearly, as the original 
cathode rays in the tube, and by the analogous fact that the 
secondary cathode rays due to gamma-rays have the same speed, 
very nearly, as the beta-particles issuing from the same radio- 
active material. Apart trom these speculations, however, the 
Paper gives a preliminary account of an experimental investiga- 
tion which appears to the authors to show finally that the 
gamma-rays from radioactive matter are material in nature and 
not ether-pulses. The authors base their argument on the 
premiss that the secondary radiation excited in an atom by a 
passing wave or pulse must be symmetrically distributed with 
regard to a plane passing through the atom perpendicular to the 
direction of motion of the pulse, and that, therefore, the second- 
ary radiation produced by gamma-rays passing through a very 
thin plate of matter, should be exactly the same on the two 
sides of the plate in amount, in quality, and in distribution. 
Their experiments, corroborating those of Wigger, show that 
this symmetry does not exist. The present authors’ experi- 
mental method consists in making the top and the bottom of an 
ionisation chamber of a pair of thin plates of, say, aluminium 
and lead. If the secondary radiation produced by these plates 
under gamma-rays from radium is perfectly symmetrical, it 
ought not to be possible to discover in which direction the rays 
are going through the chamber by the mere comparison of the 
consequence of inverting the pair of top plates with that of 
inverting the pair of bottom plates. As a matter of fact the 
direction can be discovered with ease, especially if plates Бе 
used of such great difference in atomic weight as aluminium and 
lead. For example, in one experiment the thickness of each 
plate was a little less than two millimetres. Inversion of the 
top plates made a difference of: one per cent. in the ionisation 
current through the gas in the chamber. On the other hand, 
inversion of the bottom plates made a difference of 44 per cent. 
According to the authors, the ether-pulse theory of the gamma- 
rays cannot possibly account for this difference. 

The Fundamental Law of Electro-maqnetic Induction.—Two 
statements of the law of induction, discovered by Faraday, are 
widely used, one due to Faraday himself stating that the in- 
duced E.M.F. in a conductor is proportional to the rate at 
which the conductor is cutting lines of magnetic induction; the 
other, commonly called Neumann's law. stating that the induced 
E.M.F. in а circuit is equal to the rate of diminution of the 
magnetic flux through the circuit. An tne March Proceedings of 
the American Institution of Electrical Engineers. C. Hering 
raises the question whether these statements are really equiva- 
lent, as commonly supposed. 'To show that the statements are 
decidedly not equivalent he has designed and performed the 
experiment illustrated here. The conducting loop Г, formed of 
two flexible strips, whose ends are pressed into contact at the 
joint J, is in series with the galvanometer (7. Оп moving the 
{сор over one limb of the magnet № N, from the dotted position 
to that shown in full in Fig. 1, an E.M.F. is induced. If now 
the loop 1s moved as shown in Fig. 2. from the dotted position 
to that shown in full, the electrical circuit being kept continu- 
ous through the substance of the magnet, there 1s no induction 
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whatever of electromotive force. Now according to the ‘rate 


of change of flux through circuit”? rule there ought to be an 
E.M.F. induced equal and opposite to that created in the 
operation shown in Fig. 1. The author urges, therefore, that the 
true statement of the fundamental law is that of Faraday. It 
is the material of the conductor of the current. and not merely 
the circuit itself, which must cut the flux to cause electro- 


magnetic induction. The converse of this phenomenon has long 
been known. For instance, in a Faraday dine unipolar machine 
used as a motor it is neither the circuit nor the current which is 
rotated through the disc, but it is the disc itself on which the 
forces act. The author suggests in the Paper a form of con. 
tinuous-current generator, based on the above experiment with 
a magnet. The machine proposed has, however, the same limita- 
tions as the usual unipolar ones, in that two sliding contacts 
moving at high speed are required for each element of the cir. 
cuit which passes through the flux. 


Continental 


Photoelectric Properties of Selentum.—The debatable question 
whether metallic or amorphous selenium 18 the vehicle ot photo- 
electric sensitiveness 1s discussed by C. Ries in the Physthaliache 
Zeitschrift for April lst. Schrott favours the metallic variety in 
this respect. But the author points out that when amorphous 
selenium is heated from 170 to 210° C. it increases in sensitive- 
ness up to 195° and then decreases. At 195° the temperature 
coefficient of resistance 15 negative, which clearly indicates a non- 
metallic structure. Above 200° there is a positive temperature 
coefficient. The effect of prolonged heating varies accurding {о 
the temperature. Above 200° C. ıt diminishes the sensitiveness, 
whilst below 200° it increases it. When the temperature «o- 
ethcient of resistance is positive the sensitiveness is negative. 
1.е., illumination produces, like heat, an increase of the resist. 
ance. The author calls this variety of selenium the 8-form. The 
other crystalline variety, which is obtained by prolonged heating 
at 195° and rapid cooling. may be called the a-form. It has a 
negative temperature coetficient of resistance and a positive sen- 
sitiveness. Light and heat produce a diminution of resistance. 

Zeeman Effect. —P.. Zeeman himself has applied. Fabry and 
Pérot's interferometer to the observation of the Zeeman effect. 
and describes his arrangement and results in the /'"Aysikalische 
Zeitschrift for April lst. The interferometer consists of two 
half-silvered glass plates mounted at a certain distance from each 
other in strictly parallel planes. "This strict parallelism is 
secured by pressing the plates against round steel buffers by 
means of springs. The slight compressibility of the steel buffers 
allows of an extreme accuracy in the adjustment. Zeeman pre- 
fers the arrangement in which the distance between the plates is 
always kept the same. The appearance in the telescope is a set 
of concentric rings, each showing the succession of colours be. 
longing to the spectrum. On exciting the magnetic field. the 
rings towards the red contract and those towards the violet ex- 
pand. When the field is strong an expanded violet ring may 
coincide with a contracted red ring. The second coincidence 
of this kind occurs at a field of about 15,000 units, and is par- 
ticularly favourable for exact measurements. 

Kepresentation of Electric Lines of Force.—A number of 
methods have been proposed with the object of making the course 
and distribution of electric lines of force evident to the eve. 
The readiness with which magnetic lines of force are made 
visible has led to the practice of beginning with them, and ої 
treating electrostatic fields by analogy. — Seddig’s suspension 
method, though cumbersome, is perhaps the best hitherto de- 
vised tur elecuric iorce. A new and better method is proposed 
by C. Fischer in the Physikalische Zeitschrift for April 1st. He 
grinds gypsum in a mortar, and so obtains a collection of minute 
rhombic plates, which are sifted and sorted into various sizes. 
This crystalline dust is spread on a glass plate, and the electrodes 
are dises of tinfoil stuck on the glass. The lines mark them- 
selves out on tapping the plate, just as the magnetic lines of 
force traced with iron filings. The p.d. must not too high, or 
the crystals are repelled from the electrodes. The course of the 
lines of force in various electrical combinations and apparatus 
may be studied by cutting out pieces of tinfoil representing 
various sections of the apparatus and sticking them on glass as 
before. The individual crystals set themselves with their longer 
axes along the lines of force. 

Positive Electrons,—J. Becquerel has succeeded in obtaining 
some further evidence pointing towards the existence of positive 
electrons inside atoms, though not, apparently, крг. from 
them. It is given in the Comptes Rendus for March 30th. 
Reversed Zeeman effects have been found in crystals and solu- 
tions containing rare earths (Becquerel), in the second hydrogen 
spectrum and the flame spectra of alkaline earth haloids 
(Dufour), and in sodium vapour (Wood). Becquerel has now 
found a similar effect in the spark spectrum of yttrium. This 
was obtained by sparking over a solution of yttrium nitrate 
contained in a magnetic field of 20,000 units. There are two 
groups of lines in the orange part of the spectrum, with ter- 
minal lines at wave-lengths 597 and 6131 respectively. The latter 
consists of seven lines, and these show the ordinary Zeeman 
displacement and polarisation. 'The group at 597 consists of 
eight lines, and in all of them the effect is reversed. The dis 
placement is the same in all the lines, but is rather less than 
the displacement of the D-lines of sodium. There is always 
the alternative explanation of a local reversal of the magnetic 
field. but if that were accepted it would be difficult to account 
for the absence of an intluence of temperature. Тһе author 
inclines to the supposition of the existence of positive electrons 
revolving within the atom. 
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Specifications Published April 16th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. | 
Names in brackets indicate communicators of inventions from 


abroad. 
1906 Patent 

29.086. Sır ОлуЕН Lopce. А method of exciting the 
primary of a Ruh.nkorff induction coil by means of the *' induc- 
tion kick” from another inductance col. The inductance coil 
is first connected to a generating circuit, then disconnected and 
discharged through the primary of the Ruhmkorff coil This 

operation can be "performed by a rotating commutator or other 
two-way switch. The self-induction of the inductance соп 
should be one to two henries for a Ruhmkorff coil with a self- 
induction of one-tenth to one-quarter of a henry. To prevent 
Soarking, capacities are shunted across the inductance and also 
across the generating circuit. Three claims, five figures. 


1907 Patents 
7,926. Н. ©. Hatrietp AND. Е. M. Lewis. In order that 
flame carbons, that is, carbons impregnated with metallic salts, 


may be burned in an enclosed arc lamp and the life of the 


carbons thus be lengthened, it is necessary to provide a rapid 
circulation of the gases in order that the volatilised chemicals 
shall not be deposited on the globe. (See also ELECTRICAL 
ENGINEERING, February 27th, page 299.) The present invention 
relates to an improved construction of the side circulation tubes 
and the supports for the globe, by which the globe is more 
readily removable for cleaning and for renewing the carbons. 
The lamp itself is hung in the tubular frame by means of a 
universal joint, and the globe is connected at the bottom to 
the hollow’ frame by means of a flanged tube pressed up 
against the neck of the globe by a spring. The gases circulate 
down the tubular frame and up through the globe. "Ten claims, 
four figures. 

8.588. British THomson-Hovuston Co. (General Electric Co.). 
When arc lamps having electrodes of dissimilar material, for 
example, carbon and titanium carbide, are operated on an 
alternating-current circuit, а certain amount of rectification 
takes place. With several lamps in series, and operated froin 
а constant current transformer, this results in an extremely 
poor power factor. By connecting half the total number of 
lamps reversely with respect to the others, the tendency to 

rectify is Overcome. Опе claim, one figure. 

8.649. A. Н. Hvwaw. For dealing with intermittent or 
suddenly changing loads in electrical driving, it has been 


customary to use an auxiliary machine coupled to a flywheel in 


which energy may be stored up during periods of light load. 
Тһе present invention renders the use of such ап auxiliary 
machine unnecessary, and can be apphed to either continuous 
current or alternating-current machines. One clement. of the 
driving machine, say the armature, is rigidly attached to the 


driving shaft, and the other element (the field magnet systein. 


in the case of a continuous-current machine) 1s mounted loosely 
on the shatt. and can rotate about the armature in either 
direction. The armature and shaft are free to rotate in one 
direction only. Current is supplied to the machine in such a 
way that the armature tends to rotate in the direction in which 
it 15 prevented from rotating. The heavy field magnet. system 
therefore rotates in the opposite direction, and is allowed. to 
attain a hich speel. If the shaft is then needed to drive the 
load, the electrical conditions between the two elements are 
alt: ored, the current in the field magnet being increased so as 
to jake the machine act as а generator. Ns a result the 


armature and shaft rotate in the same direction as the field’ 


svrtem, and the whole will then- gradually slow down. doing 
useful work. An improved arrangement, by which rotation of 
the driving shaft in either direction can be obtained, is also 
described in the specification. Two armatures mounted on the 
'same shaft are used in this case, the  field-magnet systems 
rotating in opposite directions. Five claims, two figures. 

16. 865. A. G. Brookes. (Asbestos Wood Co.). A process 
of manufacturing an insulating material. Asbestos or asbesti- 
form fibre is associated with water and magnesium oxide under 
pressure and the porous refractory material zo obtained, which 
contains a proportion of magnesium hydroxide as а free oxidising 
azent, 18 impregnated with a liquefiable, oxidisable hydrocarbon 
such as ozocerite or апу other pitch’ or asphalt containing 
ceresin wax. The impregnation is done.in a vacuum chamber. 
and the material is then dried at a temperature of about 80° C 
for some days. Four claims. No figures. 

17.704. D. Manzr An improved loud-speaking telephone 
aparatus, in which the vibrating diavhragin is arranged senarate 
from the magnet system. An oscillating lever which is acted 
upon at one end by the magnet svstem imparts its oscillations, 
considerably magnified, to the diaphragm which mey be of 
апу suitable material. According to this invention. the rod 
oscillates in a magnetic field. between two poles of equal 


intensity, -one of which is strengthened while the other. is 
weakened at the passage of the current. This ensures that the 
rod acts positively on the diaphragm in both directions. In a 
transmitter the short arm of the lever is fixed to the diaphragm; 
іп а receiver the long arm. ‘The windings in which the line 
current circulates can "dc on the magnet or on the oscillating 
rod. Four claims, six figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 
next issue. 


| 1907 Patents 


4,813, Harpon & WILLIAMS. 
power. 

7,642, Lake (Parker Clark Electric Co.). Filaments for incan- 
descent lamps. a 

7,712, Lake (Ingersoll Hand Co.). — Electro- pneumatic; track 
channellers. 

8.036, Craic. Production of ozone from oxygen or air. 

8,153, British THomsox-Hovston Co. (General Electric Co.). 
Electric motor control systems. 

8.974, Nimmo. Train- signalling apparatus. 

10,071. Britisn Tromson-Hovsron Co. (General Electric Co.). 

^. Supports tor the filaments of incandescent lamps. 

11.022, Hirst & LroscHer. Lightning arresters. 

11,854, Gisrons. Telemotor apparatus. 

13.044, Wrrs. Insulators for telegraph and telephone wires. 

14,101, Britis THomson- Носетох Co. (Allgemeine Elektricitats- 

«o Ges.). Control of winding gear. 

17.147, NovrHaM. Electrically-operated fountains. 

17.781, Jones. Electric аге lamps. 

17,783, MEYER. Electro-magnetic reve 

17.972, Siemens & Н меке С \кт.-СЕз. 
lamps. 

18,033, BopELL. aas for locking electric light glow lamps 
to holders. 

Io Ewarr. Electric switches. 

19,027, Снасмлт. Electrolytic process for the preparation of 
indigo dves. | 

19,975, Sıemens Bros. & Co. (Niemons d Halske Abkt.-Gos.). 
Apparatus to control railway points. 

22.745, Siemens Bros. & Co. (Siemens «€ Halske 
Telephone exchanges. 

24,135, ALLGEMEINE ELEKYTRICTATS-GES. 
commutating machines. 

24.769. WOLHAUPTER. Insulated railway rail joints. 

25.430, Borrkk. Vertical motors. 

25.832, WOLHAUPTER. Insulated railway rail joint. 

25.833, WoLHAUPTER. Tnsulated railway rail joint. 

26,531, Ges. FUR DRAHLLOSE TELESRAPHIE. Receiver for wire- 
less. tebgiavhv. 

26.647, Parmer. Electrie alarm = clocks. 

26.925. UNvERrERG & Hetmer. Insulation of magneto-electric 
sparking apparatus. 

28.212, Horre & Jeres. Electrical locking apparatus for rail- 


way signals. 
1908 Patents 
328. Lertocrxké. Electric motors. 
549, Trumprer. Electrical heating apparatus. 
Complete Specifications open to Public Inspection 
before Acceptance. 


1908 Patents 

5.585, Serr. Radio-telephony. | 

6,050, NicMENS & HALSKE ART.-GEs. 
tantalum. 

6.051, Siemens & Haske Akr.-GEs. 
tantalum. 

6.245, WESTINGHOUSE МЕТА, FinAMENT ТАУР Co. 
ment electric lampe. 

6.587, E ;NÉR & Но„мхтнбм. Microphones. 
6,757, FELTEN & GUILLEAUME-LAHME\ERWERKE AKT.-GES. 
Inductive resistances. 

6,764, Soc. Сн. LEGRAND ET (ЧЕ. 
for carriaces, 

6.765. ENcEL. Contact device. 

6.767, Soc. DES TELEGRAPHES MULTIPLEX (S¥YSTEME E. MERCA- 
DIER). Mono-telephone relay transformer. 

6.895, Stemens & Harske AxKT.-Ges. Electrical indicators. 

7,045. Мов :сЕ”лтн. Dynamo-electric machines. 


Expiring Patents 


No patents of electrical interest expire. during the current 
week. : : 


Dynamo-electric transmission of 


Ud Eta 


rsing coupling. 
Manufacture of electric 


Al-t.-Ges.). 


Alternating current 


Process for hardening 
Process for hardening 


Metal fila- 


Non- 


Electrically -controlled locks 


Lz 
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THE EFFECTS OF LAYING CABLE DIRECT IN THE GROUND 


(By a Correspondent) 


very largely in the direction of insulating the conductor 
with paper strip impregnated with resin or other oil, and 
moisture із kept from the installation by means of a lead 
sheath. It is highly important, therefore, that in the first place 
no pin-holes or other fissures should allow water to percolate to 
the insulation of the cable, and, secondly, that nothing should 
attack the lead to eat it away. 

The presence of tramway systems involving heavy return 
currents has caused a good deal of trouble with regard to 
electrolysis, and, for this reason, some systems of lead-covered 
cables which have been laid direct in the earth have proved a 
considerable nuisance. In one case some paper cables which 
were originally laid direct in the ground with concrete over the 
top, a board being placed over that to indicate the position of 
the cable to a navvy with a pick, were connected to services, 
also lead covered, by means of a tee piece consisting of a joint 
box filled with bitumen; there was no provision for bonding, 
and, to prevent the bitumen from running out at the ends of 
the box, these were stopped with clay. The soil in which these 
cables were laid was hard clay with an admixture of chalk, and 
was fairly dry. When the boxes were taken off, the lead in 
some cases was thin and hard and had a white deposit on the 
places where the clay had been put around it to stop the bitu- 
men from running out. Moreover, the lead on the main had a 
white pitted appearance, which the workmen described as 
“smallpox,” and when it was handled a white dust was left in 
the hand. The cable also left its shape in the earth with a 
white film of deposit. There was a considerable number of 
faults in the cable, which may have been the cause of the hard- 
ness of the lead. These boxes were taken off and the joints 
sealed in bitumen with troughing, and the lead bonded with 
copper wire soldered to it. This got rid of electrolysis effects. 

One big mistake in connection with lead-covered cable is to 


\ ODERN practice in the manufacture of cable has gone 


LOCAL 


ARBROATH: Zlectric Lighting.—Considerable progress has 
been made in the erection of the works of the Arbroath Electric 
Supply Co., and it is expected that a supply will be given by 
the end of June. An agreement has been entered into with the 
Town Council for public lighting. 

ABERDEEN: 7 ramways.-—\t has been decided that in future 
the sum of £70 per annum instead of £140 per annum be paid 
to the Electricity Committee for services rendered by the elec- 
trical engineer to the tramways depart:nent. 

BARNES: Electricity Finances.—On the recommendation of 
the Finance and General Purposes Committee, part of the sum 
now in the treasurer's hands (£1,500) is to be transferred from 
the District Fund and placed to the credit of an account to be 
called the electricity revenue account. 

BECKENHAM: Municipal Electrical Association.—At the last 
meeting of the Council а long discussion took place upon a re- 
commendation that the electrical engineer be authorised to attend 
the annual convention of the Incorporated Municipal Electrical 
Association. The arrangement suggested as to the engineer's 
expenses was that he be allowed up to £10, which should be 
added to his salary for the current year. Several councillors 
objected to the proposal on the ground that it would be a waste 
of money, and doubt was expressed whether the auditor would 
pass the amount when it came before him. Mr. Dykes, in sup- 
porting the recommendation, said that the papers read at the 
convention of the Incorporated Municipal Electrical Association 
were thoroughly practical, and perhaps still more useful were the 
informal discussions that the members had amongst themselves. 
In the result the committee's recomniendation was adopted by 
8 votes to 4. 

BELFAST : Cavehill and Whitewell Tramways.—A conference 
has been held between the Tramways and Electricity Committee 
and the directors of the Cavehill and Whitewell Tramways Co. 
to consider the position created by the rejection of the Bill for 
the acquisition of the company's undertaking by the Corpora- 
tion. in is stated by the local papers that a working agreement 
has been arrived at which will shortly be placed before the Cor- 
poration for confirmation. 

The proposal under consideration is as follows :-—'' The Cor- 
poration to rent so much of the company's undertaking as de- 
fined in the agreement for a period of four y»ars, and to pay by 
way of rent therefor Jj per cent. per annum on the proposed 
purchase price of £60,000; also to pav into the credit of a joint 
account to be opened in the name of the Corporation and the 
company 2 per cent. per annum, if earned, on the same amount 
(these two items of 35 and 2 per cent. making together the in- 
terest and sinking fund which the Corporation would have had 


make the services tapped off such a main of rubber. This gets. 
over any local trouble at the entrance of the house, but is 
liable to concentrate the bad effect of electrolysis on the main 
itself. Theoretically, the best solution is to run the whole 
system up solid in troaghs with bitumen, but so far as сар Бе: 
ascertained this has never been done completely, and it would 


. be a very difficult thing to do. 


A suggested system is as follows :—In using lead cables 
these should be laid solid and insulated as far as possible, the: 
cables being well ушей and a light network woven over this 
juting, consisting of wire having as high a conductivity as pos- 
sible. Iron wire or some aluminium alloy might be used. This. 
outer sheath could then be earthed wherever possible, and 
should not only form a strong protection against stray currents. 
but should keep the jute in place. This arrangement would 
get over the trouble not infrequently found in drawing in cable 
in conduit or iron pipes, of the jute rucking up, leaving the- 
lead sheathing uncovered. 


The alternative to running up the installation solid and in- 
sulating it, is to reduce the lead to earth potential as much as 
ever possible by bonding and earthing it at every possible: 
oint. At joint boxes and inspection bores the bond should 
be carried between the different sections of cable entering the 
box by means of a copper wire passing to the box cover, this. 
cover and the box being then effectually earthed. Where: 
wrought-iron pipes are used as conduits it will be found that 
moisture accumulates very much, and if lead-covered cable 15. 
drawn into such pipes the water will form an effective con- 
ductor from the lead sheathing to the iron of the pipe, which 
wil be at earth potential. 

These notes may be of some use in directing thé attention. 
of some other engineer to the best expedient to be adopted in. 
his particular set of troubles. 


NOTES 


to find to pay the interest оп and pay off the £60,000 purchase- 
money in thirty years), the annual payment of 2 per cent., if 
earned, with accumulations, to become the property of the Cor- 
poration if they decided to, and were empowered to, acquire the 
undertaking before the completion of the four years ; and, in the 
event of their deciding not to purchase, or being unable to obtain 
power to purchase, as aforesaid, this sum to become the 
property of the company." 

BIRMINGHAM: Proposed Home Office Regulations.—At a 


` meeting of the Birmingham Chamber of Commerce last week, 


the recent inquiry into the proposed Home Осе Regulations. 
regarding the use of electricity in factories and workshops was 
discussed, the Secretary stating that with evidence based on 
theory alone the Home Осе had attempted to impose a most 
unreasonable burden upon the industry. A motion by the Chair- 
man that the General Purposes Committee be instructed (о, 
report as to the powers of interference placed in the hands of 
the Home Office under the Factories and Workshops Act, 1901,. 
was seconded and carried. 

BOURNEMOUTH: Last Cliff. Electric Lift.—The new elec. 
tric lift on the east cliff at Bournemouth was opened on Thurs- 
day. 

BRIGHTON: Electricity Charges.—'The revisions in the: 
charges for electric lighting referred to recently have now been 
placed before the Council in detail. Mr. J. Christie, the 
electrical engineer, expressed the opinion that some revision 
has become necessary in consequence of the increased price of 
coal which represents approximately two-thirds of the total 
costs. He claims, however, that the new rates will not operate 
harshly upon the consumer in consequence of the more 
economical lamps now available. It is proposed that the new 
rates should come into force on July 1st. For ordinary light- 
ing purposes in hotels, clubs, churches, &c., the charge will be 
3d. per unit, for shops and private houses 4d. per unit, and: 
for arc lamps on independent mains with separate meters dd. 
per unit. А special taritf has also been prepared for large: 
consumers over 20,000 units per annum, by which the price is. 
reduced to 14. per unit when the consumption exceeds 40,000 
units per annum. For power heating and cooking through 
separate meiers, without restriction as to time, the charge is. 

jd. per unit, whilst with a time switch cutting off supply be. 
tween 5.30 p.m and 8 p.m. during January and December. the- 
charge will be 14. per unit After the next June meter read- 
ing consumers now being supplied upon maximum demand sys- 
tem will have the option of continuing at the following revised' 
rates :— For the first hours average daily use of maximum 
demand, 6d. per unit and 2d. pe: unit for al! consumption in, 
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excess. The above charges only apply within the Borough of 
orighton. For lighting outside the borough without restriction 
as to time the charge will be 43d. per unit, and for power 
heating and cooking 2d. per unit. One month’s notice of the 
change will be given to the consumers. No new consumers 
will be taken on the demand indicator system 

COLWYN BAY: Tramway Extension.—Mr. S. Sellon, the 
managing director of the Llandudno and District Electric Tram- 
ways Co., has written to the Council intimating that he will be 
prepared to continue the tramways te Rhos on condition that the 
Council do not make the acquisition of certain land а condition 
precedent to the extension. The Town Clerk has replied that 
the Council do not require this land to be purchased, and urged 
the company to pay the Council the agreed sum of £3,000 for the 
necessary road widenings. 

CROYDON: Supply Outside Horough.—The Corporation is to 
supply current to house premises outside the Borough boundary 
and within the area of supply of the South London Electric 
Supply Corporation, Ltd., subiect to an agreement by which 
the Corporation pay а nominal sum per annum by way of rent, 
and covenant to remove their cables upon one month's notice to 
“до so. | 

DUNFERMLINE: Electric Lighting.—The offer from Messrs. 
Gibbings & Chauntler, of Liverpool, to undertake to prepare an 
electric lighting scheme for the Council is to be considered by 
the Council, and if necessary it will be forwarded to Sir Alex- 
ander Kennedy for report. 

EAST HAM: Tramways.—The Council has decided to pur- 
chase from the North Metropolitan Tramways Co., subject to 
the consent of the Board of Trade, all portions of the Romford 
Road hnes belonging to the company (exclusive of depót and all 
roling stock) at the sum agreed upon between the Council and 
the company, viz., £8.000.— The Borough Treasurer has recently 
been in communication with the Surveyor of Taxes relative to 

the amounts pavable to the Inland Revenue in respect of income 
tax on the electric lighting and tramways profits for the year 
1907.8, and the Finance and General Purposes Committee has 
directed йип to endeavour to obtain an allowance for deprecia- 
tion in respect of the whole capital] expenditure on each under- 
taking. 

FINCHLEY: Electricity Finance.—At the meeting of the 
Council recently, at which the half-yearly rate was fixed, the 
Chairman of the Finance Committee said that the electricity 
undertaking was estimated to produce a gross revenue of 
£12,888. А ег allowing for interest accrued, but not payable 
in the year under review, it will repay a sum of £6,893 in con- 
nection with its sinking fund charges, an amount which, in a 
private concern, would enable a very handsome dividend to be 
paid. After making due provision for necessary depreciation 
and reserve fund the net surplus of the undertaking for the 
twelve months was expected to be £100. 

HASLINGDEN: Tramway  Intercommunication,.—It was re- 
ported to the Haslingden Electricity Committee on April 15th 
that arrangements had been completed for the through running 
of electric cars from Accrington to Rawtenstall. It has been 
decided that arrangements be made for Accrington to run its 
electric cars to Haslingden immediately the track, standards, 
and overhead equipment are ready—this as a temporary mea- 
sure until Haslingden is able to obtain current from the generat- 
ing station about to be erected in this locality. It is not ex- 
pected that this station will be ready for at least nine months. 

ILFORD: Tramway Intercommunication.—At the last meet- 
ing of the Urban District Council a letter was received from the 
Board of Trade inquiring if the Council would attend a con- 
ference with the Barking authority on the subiect of the inter- 
running of the trams, to be presided over by a chairman ap- 
pointed by the Board of Trade. It was stated that the Board 
of Trade had no power to compel either authority to consent 
to any particular arrangement, but it was resolved that the con- 
ference be attended. 

LEYTON: Motor Hiring.—At the last meeting of the Council 
the opinion was expressed that if the Council would let motors 
en hire, this would have the effect of bringing many trades- 
men on to the electric supply mains. The Chairman of the 
Electricity Committee pointed out that the Council had no 
powers to borrow money in this connection, and would have to 
рау for them out of revenue. He thought the best way to in- 
duce new consumers was to reduce the price of electrical 
energy. 

LIVERPOOL: Telephone Charges.—The Finance Committee 
of the Corporation has reported upon an agreement made between 
the Corporation and the National Telephone Co.. in June, 1896, 
in which the charges for unlimited service were set out as 
follows :-—For the first connection within one mile of any ex- 
change, £10 per annum; for each quarter mile or portion of 
quarter mile bevond the first mile, £1 5s. per annum; for the 
second connection апа each additional connection within one 
mile of any exchange, £8 10s. per annum; and for each quarter 
mile bevond the first mile, £1 5s. per annum. Tn return for 
the richt to apply the measured rate to all new subscribers. the 
National Televhone Co. have agreed to allow existing subscribers 
to continue their agreements, and to allow them to transfer to 
new offices, if necessary, and still continue their agreement and 
not insist on the measured rate, in the event of а sub- 


scriber requiring additions to existing installations. The Finane 
Committee of the Corporation report that, the Company having 
agreed to these terms, they recommend the Corporation to agree 
also on their part. 

LONDON: Paddington. Street 
Council, at а special meeting, 
question. of the lighting of a portion of Harrow Road 
which has been under consideration for some consider. 
able time. The Metropolitan Electric Supply Co., Ltd.. 
and the Gas Light & Coke Co. lighted, as an experi- 
ment, certain lengths of the thorou;hiare tor the puis 
of comparison between the present and the proposed gas schemes 
with the proposed eiectric flame arc lamp scheme. The cost of 
the present system of gas lighting is £198 per annum (i.e, 66 
lamps at £3). The Gas Light & Coke Co. offered an improved 
system on the following terms :—66 lamps at £4 12s. 6d., or 
X305 5s. per annum, the initial cost being nil. lf the lamps 
were taken over from the company at the end of five years the 
Council would pay £164, but in the event of the proposed 
arrangement lasting for ten years, the lamps would become the 
property of the Council without payment. The lamps would 
consist of two kern burners in improved lanterns. The Metro- 
politan Electric Supply Co., Ltd., offered an improved system oi 
z4-llame arc lamps at an average of £13 each, t.e., £512 per 
annum. The initial cost would be about £170, and the ofier 
was made оп the understanding that the arrangement 
would be in force for seven years. The Works Committee re- 
commended the acceptance of the offer of the Metropolitan Elec- 
tric Supply Co., Ltd. The Finance Committee Serre that 
the proposal opened the question of electric lighting for the 
whole borough, which would involve additional expense. After 
considerable discussion the recominendation was lost. 

Woolwich: New Tramways.—A trial trip has been made upon 
the new tramways from Beresford Square to Plumstead Church. 
This line effects a junction with the Bexley Urban District 
Council tramway undertaking. | 

KINGUSSIE: Electric. Lighting.—Estimates for an eletn 
lighting scheme have been placed before the Council, the cost 
being £5,000, but it has been decided to leave the matter over 
tor the present. 

KIRKINTILLOCH: 7ramways.—The Town Council has re- 
ceived a letter from the Glasgow Corpoiation intimating that the 
Glasgow Tramways Conunittce do not see their way to recom- 
mend the extension of the tramway system to Kirkintilloch. 
The general opinion of the Glasgow Corporation Tramyvays Cem- 
mittee is that for the present the tramway system should nct 
be further extended outside the city boundary. 

LOWESTOFT: East Anglian Light Ruilway.—A_ sub-con- 
mittee of the Tramways Committee recommend that the Coumil 
should come to some decision with regard to the East Anglian 
Light Railway and put forward three possible courses vt 
action :—(1) The Council to construct and werk the line; (2) 
the Council to construct and lease the line; (3) to sell the on- 
cession outright. After some discussion a resolution was passed, 
sending the report back for reconsideration. 

LONDONDERRY: Municipal Electrical. Association.—At the 
meeting of the Corporation, on the 16th inst., the question of send- 
ing delegates to the annual conference of the Incorporated Muni- 
cipal Electrical Association at Nottingham in June next was dis- 
cussed. A councillor strongly objected to the sending of two 
delegates on the score of expense, adding that he had never met 
a member of a deputation who was able to point to one particle 
of good resulting. Mr. R. V. Macrory, the Electrical Engineer. 
was called in and questioned on the utility of these conventions. 
He said that as the result of a conversation at the last conterenee 
he was enabled to save £37 per annum on one boiler. И wa: 
finally decided to send the engineer. 

MIDDLESEX: Tramway Extensions.—An extension of the 
Metropolitan Electric Tramway system from Harrow Road t 
Wembley has been opened. 

MUSSELBURGH: Public Lighting.—In reference to th 
recent complaints with regard to the street electric lizhting. 
which is carried out by the Musselburgh & District Electri 
Light & Traction Co., the Town Council has decided that it 
the event of no perceptible improvement. being shown during the 
next quarter, the lighting bill shall not be paid. and that the 
Borough Surveyor shall be instructed to prepare an estimate 
of the cost of re-erecting the gas lamps. 

ROCHDALE: Tramway Accounts.—The electric tramways 
gross receipts for the past vear аге £56.557, an increase of £2.00 
on the preceding year. Working expenses rose from £29,505 t^ 
223.045. The deficiency on the working for the year is 22.102, 
which, with £1,946 arrears on sinking fund, gives a total de 
ficiency to be provided out of the rates of 24.048. The ele 
tricity department's income for the year was £20,378, an in 
crease of £3,092. Expenses were £11,014. an advance of £2.52 
Gross profits 69.564. against £8,824. There is а surplus of 
£4.299. and £2,000 will be devoted to relief of the rates. 

ROCHESTER: Tramway Extensions.—The Rochester lines 
of the Chatham and District Light Railway Co. were put inte 
operation on Thursday. 

ST. ANNE'S-ON-SEA: Tramway Electrical Enerqy.—Tre 
Blackpool, St. Annes, and Lytham Tramways (Со. has 
made an application to the Urban District Council for a revision 
of the charges now made for supplying the undertaking with 


Lighting.—The Borough 
decided the interesting 


APRIL 28, 1908. 


ELECTRICAL ENGINEERING 


641 


electrical energy. · The application has been referred to a sub- 
committee of the Electric Lighting Committee. 

STAFFORD: The Electrical Undertuking.—At the last meet- 
ing of the Town Council, the Chairman of the Gas and Elec- 
tricity Committee stated that for the past five weeks the output 
of electricity showed an increase of 125 per cent. compared with 
the corresponding period of last year. 

SWINDON: Electricity Works.—In view of the proposed ex- 
tensions of plant at the electricity works, the electrical engineer 
has been authorised to visit some electricity works where steam 
turbines are in use, and to report to the Electricity and Tram- 
ways Committee, 

TORQUAY: Torbay Road T'ramwerys.—vuccesstul trial trips 
have been made upon the extension of the Dolter system in Tor- 
quay, along Tcrbay Read. 

WHITEFIELD: Electric Lighting.—1n reply to an inquiry 
from the Town Clerk, the company which has acquired the 
Urban District Council's electric lighting order state that the 
delay in erecting the works has been brought about by the re- 
cent state of the Money Market, but that all arrangements have 
now been concluded for raising. £150,000 capital. 

WINNIPEG: Telephone Purchase.—A Reuter telegram states 
that the Minister of Public Works for Alberta othcially con- 


TENDERS INVITED AND 


ABERTILLERY.—The Local Government Board has communi- 
cated with the Council to the effect that the Board is not satis- 
fied that the establishment of an electric lighting installation in 
accordance with the scheme recently formulated, would be a 
financial success. ‘The Council has decided to ask the Local 
Government Board to receive a deputation on the matter. 

AUSTRALIA.—The Board of Trade En at Mel- 
bourne (Mr. M. Hirsch) has forwarded particulars of a call for 
tenders for the supply to the Deputy Postmaster-General at Mel- 
bourne of 2,800 jacks in strips of 20; 1 mile of 64-wire switch- 
board cable; 50 three-conductor cords, 7 ft. long; 96 three-part 
plugs: and 66 listening and ringing keys. "Tenders will be re- 
ceived by the Deputy Postinaster-General, Melbourne, up to 
5 p.m. on June 9th. | 

The Board of Trade are notified by the London representative 
of the Australian Commonwealth (Capt. R. Muirhead Collins, 
C.M.G.) that tenders will be receivel at the office of the 
Deputy Postmaster-General, Perth, until noon on Monday, Sep- 
tember 7th, tor the supply of the following telephone material, 
viz. : 650 wall sets, 150 table sets, 800 protectors, 90 extension 
switch and bell sets, complete, 30 switchboards for four lines, 
20 switchboards for six lines, 5 switchboards for twelve lines, 
5 switchboards for twenty-four lines, 20 wall sets for party 
lines, and 10 table sets for party lines. Tenderers must state 
the country in which the articles tendered for have been made 
or produced, and, in the case of manufactured articles, where 
the material has been made or produced. "Tenders must include 
customs duty, if any. A deposit, equal to 5 ры cent. of the 
amount of the offer, will be required to qualify any tender. 
Specifications, conditions, and forms of tenders may be obtained 
at the Commonwealth of Australia Offices in London, 72 Victoria 
Street, S.W. 

AYR.—Extensions to the electricity works are to be carried 
out at an estimated cost of £15,050. 

BELGIUM.—H.M. Consul-General at Antwerp (Sir C. 
Hertslet) has forwarded a copy of a specification issued by the 
Municipal Authorities of that city in connection with a call for 
tenders for the supply and fixture of two electric lifts in pre- 
mises belonging to the Municipality in the Place de Меп, 
Antwerp. 

BLACKPOOL.—A Local Government Board inquiry was held 
last week into an application by the Corporation for sanction to 
borrow £5,000 for the purposes of the electricity undertaking. 
‘The greater portion of this sum will be for mains. Mr. С. К. 
Furness, the Electrical Engineer to the Corporation, stated that 
whereas in 1903 the profit on the electricity undertaking was 
£2.352, it has steadily increased year by vear, and for the last 
complete financial year the profit was £8,229. 

DUNDEE.—Tenders are invited for the following :—(a) 
steam, exhaust, feed water, and drain piping system, with two 
steam-driven feed pumps and two hotwell tanks for main 
generating station; (b) equipment of circulating water pump 
room, including two electrically-driven vertical-spindle centri- 
fugzal pumps, in connection with the main generating station; 
(c) circulating water-pipe system (about 1,500 feet long), in con- 
nection with the main generating station; (d) overhead travel 
ling cranes for main generating station and two sub-stations. 
Full particulars from the City Electrica] Engineer, fee £3 3s., 
returnable, and tenders to the Town Clerk by April 27th. 

ECCLES.—Tenders are invited for: (1) a Lancashire boiler 
and superheater; (2) а 210 kw. steam generating set and exciter. 
Particulars from the Borough Electrical Engineers (fee £2 2s.. 
returnable), and tenders to the Town Clerk by April 27th. 


firms the announcement that the Alberta Government has pur- 
chased the Bell Telephone system in the province for $675,000. 

WORTHING: Electricity Undertaking.—The account of the 
finances of the Corporation for the past half-year shows that 
the electric lighting undertaking has resulted in a loss of about 
£20. The Deputy Mayor stated that the expenditure had been 
greater than was anticipated, owing to the faulty working of the 
condensing plant, and that an application had been made for a 
loan for the provision of an up-to-date plant. 

YARDLEY: Electricity) Supply.—sSince the Urban District 
Council entered into an agreement with the British Electric 
Traction Co. for the purchase of the power station at South 
Yardley not much progress has been made with regard to the: 
supply of electricity in this district. A full report on the sub- 
ject, however, is promised very shortly. The purchase price of 
the power station has been fixed at £15,000, less £2,500 for de- 
preciation, and the Council. will have to remove at its own cost 
all the plant from the company's premises to the new power 
station, which is to be erected at Нау Mills. Should the plant 
not be remcved within twelve months from the date of the- 
Board of Trade consent to the agreement, a rent of £50 per 
annum is to be charged. 

YEOVIL: Revocation of Electric Lighting Order.—The Board 
of Trade has revoked the Yeovil Electric Lighting Order, 1903. 


PROSPECTIVE BUSINESS 


GLASGOW.—Tenders are invited by the Lunacy District Board 
for the supply of stores for twelve months ending Мау 16th, 1909,. 
including electric lamps and fittings. Full particulars from the 
Inspector and Clerk, 266 George Street, шоо, and tenders 
by April 24th. 

The Corporation invite tenders for the supply of main cables, 
small cables and wires, electricity meters, and are lamp carbons 
during the twelve months ending May 3lst, 1909. Full particu- 
lars from Mr. W. W. Lackie, the Corporation Electrical En- 
gineer (fee £2, returnable), and tenders by April 27th. 

GOVAN.—Tenders are invited for the supply of the follow- 
ing stores for the year ending May 15th, 1909: Oil, waste, and 
engine-room stores; cables; cable accessories; bitumen and com- 
ee for joint boxes; electricity meters; house service fuse: 

oxes; wrought-iron tubes and fittings; cast-iron pipes; arc 
lamp carbons; coal; joint boxes; motors; motor starters and 
D.P. switches. Particulars from the Borough Electrical Engi- 
neer, and tenders to the Town Clerk by April 27th. 


HASLINGDEN.—Tenders are invited for overhead tramway 
lines with tangential suspension, telephone system, and tower 
wagon. Particulars from the consulting engineers, Messrs. 
Handcock & Dykes, 1 Victoria Street, Westminster (fee, three 
сопе, returnable), and tenders to the Town Clerk by April 
doth. 

HESTON AND ISLEWORTH.—The District Council, at its 
last meeting, were informed by the Finance Committee that the 
loan of £1,400 for laying a new electricity feeder for the 
Hounslow district could be provided out of the redemption fund, 
and they would recommend that application be made to the. 
Local Government Board for an Order to enable this course to 
be taken, provided the Electricity Committee were willing to 
pay interest at 55 per cent. on the advance. 

KIEL (GERMANY).—It is stated that among the new works 
to be carried out at the Kiel shipyard during the current finan- 
cial year is an electric power station. 


LONDON: London County Council.—Tenders are invited for. 


the wiring and fitting for electric lighting of a tramway car shed 
at Mare Street, Hackney. :Particulars from the Clerk, fee 
£2 2s., returnable, and tenders bv May 12th. 


Tenders are invited for the supply and delivery of (a) 175. 


double-deck, roof-covered, electric car-bodies; (b) 175 pairs of 
maximum traction swing bolster trucks; (c) 175 complete elec- 
trical equipments for operation upon the overhead trolley, sur- 
face contact. and underground conduit systems of electric trac- 
tion. Full particulars from the Clerk to the Council (fee 
£2 2s. returnable), and tenders by May 9th. 

Poplar.---The Electricity Committee invite tenders for 
the erection of a sub-station building at Millwall in brick, 
ferro-concrete, or corrugated iron. Full particulars from the 
Borough Electrical Engineer, fee 5s., not returnable, and tenders 
to the Town Clerk by April 29th. 

In regard to the Borough Council's extensions to the 
electricity undertaking at an approximate cost of £27,209, the 
Borough Engineer has reported that it is essential the extensions 
should be completed by the end of October next, and in order 
that there may be no delay, the Finance Committee has sub- 
mitted an estimate, and has also decided that application be 
made to the L.C.C. for a loan of not exceeding £24,000, subject 
to the Borough Council subsequently resolving to carry the 
scheme into effect, and to revision of the amount of the loan 
in accordance with tenders which may be accepted. The esti- 
mated amounts chargeable to capital account are :—Millwall sub. . 


е 


642 


station, land and buildings, £800; mains, £5,552; machinery, 
£16,560; house connections, £250; meters, £250; continyencies, 
£365. The expenditure chargeable to revenue account in respect 
of dismantling, removing, and re-erecting converter, dismantling 
‚а generating set, reclaiming and relaying feeders, and connecting 
feeder to northern sub-station, is £3,452, subiect to revision on 
ascertained cost of the work. ‘To this sum has to be added 
£1,400, cost of displaced set, less the amount to be realised by 
.sale thereof, which it is proposed should be fixed at a minimum 
of £700, making a total of £4,132, to be written off the amount 
of the existing working balance and the current year's profit. 
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LOWESTOFT.—The Electricity Committee recommend that 
application should be made to the Local Government Board for 
a further loan of £1,000 for ‘‘ free” wiring purposes. 

RAWTENSTALL.—Tenders are invited for the supply, de- 
livery, and erection of steel tramway poles, overhead line equip- 
ment and accessories. Full particulars from the Consulting En. 
gineers, Messrs. Lacey, Sillar, and Leigh, 2 Queen Anne's Gate, 
Westminster, and 78 King Street, Manchester (fee £5 3s., return- 
able), and tenders to the Town Clerk by May 4th. 

ROCHDALE.—The Board of Guardians recommend that a 
new storage battery be installed at the workhouse. 


TENDERS RECEIVED AND ACCEPTED 


ABERDEEN.—The tender of Messrs. Milne, Voss & Co., 
for six additional car top covers at £130 each has been 
accepted. 

AUSTRALIA.—The Victorian Postmaster-General’s Depart- 
ment has accepted the following tenders :—1,000 cords, two con- 
ductor, for metallic circuits, British Insulated and Helsby Cables, 
Ltd.; 6,000 yards cords, single conductor, 4,000 fuses, and 2,000 
lead strips and attachments for Meidinger main battery, the 
India Rubber, Gutta Percha, and Telegraph Works Co., Ltd.; 
200 conversers for wall telephones with cord, plug, and jack 
complete, 1,000 ear pieces for receivers, and 4,000 fuses and 
holders, Messrs. J. Bartram & Son (Melbourne); 1,000 indica- 
tors, 100 ohms resistance, and 500 metallic circuit jacks, 
Messrs. R. B. Hungerford (Sydney); 2,000 insulators, 50 
switches, and 1,500 incandescent lamps, Messrs. J. A. Newton 
& Co. (Melbourne). 

BELFAST.—The tender of Messrs. J. S. Scott & Co., for 170 
gun-metal key-hole covers for tramway feeder pillars, has been 
accepted. 

CALCUTTA.—Three replies were received by the Corporation 
in response to its advertisement asking for tenders for street 
lighting. The Calcutta Statesman says that the present contract 
for hghting the city with gas expires in April, 1911, and in 
order to have sutticient time to consider the new tenders, offers 
were called for by January 1st of this year. ‘Three tenders were 
received, namely, from the Calcutta Electric Supply Corporation, 
the Oriental Gas Company, and Messrs. Hughes and Stirling. 
At a special meeting of the Corporation last month, it was 
stated that the tender of the latter firm was not treated 
seriously, as 1t was contingent upon the Corporation giving an 
order for the erection of a refuse destructor. The offer of the 
‘Calcutta Electric Supply Corporation was to light the centre of 
the city extremely well, and the suburbs rather poorly. А total 
of 10,673 lamps were to be installed, of which 9,276 would be 
55 c.p., 902 would be 70 c.p., and 495 of 1,500 c.p., and the 
charge for а 20 years’ contract was to be Rs.6,54.556 (£43,637) 
per annum. An amended tender has since been received, in 
which are included 150 arc lamps of 1.500 c.p. and 9,177 of 
70 c.p., at an annual cost of Rs.5,82,281 (£58.818). The 70 c.p. 
lamps would be metallic filament lamps, and it was stated that 
the engincer to the Corporation was not impressed with this 
type. In rejecting the tender of the Electric Supply Corpora- 
tion, the Electricity Committee stated their reasons were (1) 
that the light proposed to be given was less and the charge 
m ге than that proposed by the tender of the Gas Company, and 
(2) that as the Corporation has the option of purchasing the 
Supply Company in October, 1919, it would probably double the 
purchase price if this contract were given to them. The Gas 
Company's offer was for 9,225 lamps with а maximum of 60 c.p. 
and minimum of 20 c.p., in addition to 84 special lamps of 
100 c.p. The annual cost under the Gas Company's tender will 
be Rs.5,11,758 (£34,117). Considerable discussion took place 
upon the tenders, and, after а debate lasting nearly two hours, 
the matter was adjourned for three weeks for a poll of the 
ratepavers to be taken. 

CROYDON.-—-The Corporation has accepted the following 
‘tenders for Electricity Works requirements :—Coal and ash 


conveyor, Babcock & Wilcox, Ltd., £1,154; coal and ash 
bunkers, Weber Concrete Construction Co., Ltd., £681 14s; 
builders work, Electricity Works Department, £205 17s.: 
switchboard flooring, St. Pancras Ironworks Co., Ltd., £144. 
The following tenders have been accepted for the supply of 
coals to the Electricity Works :—Large Welsh coal, Cory Bros 
& Co., Ltd. (for three months); large hard steam coal, J. H. 
Gilman & Co. (from Мау 1st to March 31st next); small nut 
coal, J. H. Gilman & Co. (for six months). 

EAST HAM.—The Electric Lighting and Tramways Сот. 
mittee has decided to accept the following tender of Mr. W. R. 
Reynolds for fixing and supplying the necessary installations 
(exclusive of lamps) in connection with the hiring of arc lamps 
by consumers :—For 2-lamp installation, £2 17s. 6d.; for 4-lamp 
installation, £5 15s.; for 6.lamp installation, £8 12s. 6d. A 
letter has been received from Messrs. E. Foster & Co., stating 
that owing to the reduction of price at the colliery they are 
prepared to reduce their price for the supply of 1,500 tons of 
Ibstock fine slack coal during the ensuing year from 10s. 64. 
to 10s. per ton. The accepted tender of Messrs. Foster & Co. 
was for 10s. 6d. per ton. The Committee has decided to 
accept the tender of Messrs. Thos. Moy, Ltd., for 500 tons of 
yard slack coal at 11s. 6d. per ton, and that of Messrs. M. H. 
Abbott & Co. for 365 tons at 115. 6d. per ton. е 

HESTON AND ISLEWORTH.—The District Council has 
received the following tenders for the wiring and fitting of the 
Isleworth Bath for electric lighting :—E. A. Hellyer & Co. 
£17 15s.; G. Weston & Sons, £17; T. Hiscock, Hounslow 
(accepted), £17. 

HOLLAND.—A concession has been granted by the Dutch 
Government to the Amsterdam and North Holland Electric 
Tramway Company to construct and operate a system of 
electric railways in Holland. The system comprises about 50 
kilometres of route running from Amsterdam north through 
Zaandam to Krommenie, from Zaandyk to Wvyk-aan-Zee, and 
Wormerveer to Purmerend. The Amsterdam and North 
Holland Electric Tramway Company has entered into а con- 
tract with the Holland Development Company, 278 Неегеп- 
gracht, Amsterdam, to construct the entire system. 

NELSON.—The tender for the supplying of the electrical 
fittings to the Council's new school has been let to Messrs. 
Carter & Co., of Nelson. 

LEEK.—The tender of T. Grace, of Leek, at £1,598. for 
the engine and dynamo foundations for the extensions to the 
generating station is recommended for acceptance. 

LYNN.—The tender of Messrs. Chamberlain & Hookham, 
Ltd., for the supply of 50 meters, has been accepted. 

SWINDON.—The tenders of Messrs. Babcock & Wilcox, Ltd.. 
for a superheater. at £175, and that of Messrs. Aiton & Co., for 
feed pipes, at £137, have been accepted. 

TASMANIA.—The — Postmaster-General's Department has 
accepted the following tenders :—One mile of paper insulated 
and lead-covered cable at £50 7s. 10d., British Insulated and 
Helsby Cables, Ltd.; 200 three-inch cast-iron pipes, at 
£9 19s. 4d. per ton, Messrs. Mauri Bros., and Thomson 
(Sydney). 


COMPANIES' MEETINGS AND REPORTS 


BABCOCK & WILCOX.—The report for the vear 1907 shows 


a net profit of £509,769, to which has to be added the balance 


brought forward, viz., £25,895, making a balance of £335,664. 
After deducting the interim dividends on the preference shares 
and ordinary shares, there is a balance of £266,264. The direc- 
tors recommend a dividend of 5 per cent. on the preference 
shares, less tax, 8 per cent. on the ordinary shares (free of 
income tax), and a bonus of 4 per cent. on the ordinary shares 
(free of income tax). In addition, there is to be placed to the 
reserve fund the sum of 5100.000, and to the dividend equalisa- 
tion fund, £25,000, leaving а balance to be carried forward ot 
£38.664. The extensions of the works referred to in last vear's 
report have been completed and are in working order, and have 


enabled the increase in the business during last year to be deait 
with. The volume of orders on hand at December 515%, 1%. 
and carried over for execution in 1908, is considerable. The 
meeting is to-morrow. 

CITY OF BIRMINGHAM TRAMWAYS.—The report for 
1907 shows a surplus, after providing £12,000 for interest on 
debentures and £12,083 the dividend on preference shares, oí 
£55,772, from which is deducted the sum of £2,104, being the 
interim dividend of 5 per cent. on the ordinary shares, leaving 
a balance of 253,567. The directors recommend a dividend on 
the ordinary shares of 5 per cent. per annum for the six months 
ended December öist, together with a bonus of 5 per cent. 
making 10 per cent. for the year amounting to £6,314; to trans- 


Арап, 28, 1908. ELECTRICAL ENGINEERING 648 


ferring £27,353 to reserve fund, increasing that fund to 
£459,121. ‘The expenditure on capital account during the year 
amounted to £8,646, and includes part ot the cost of recon- 
structing the Stratford Road trainways in Yardley for electric 
traction. A sum of £21,676 has been received from the sale of 
old rolling stock and of the overhead equipment and cables in 
Coventry Road and John Bright Street to the City of Birming- 
ham, and has been credited to capital account. The tratlic 
receipts compared with the previous year show a reduction of 
£131,0L0, due to the termination on December 31st, 1906, of the 
leases of the steam tramways in Birmingham and the sale, as 
at that date, of certain of the tramways in King’s Norton and 
Handsworth. ‘The shrinkage in the receipts has been slightly 
less than was anticipated. The expenses have been proportion- 
ately reduced, and £12,200 less was paid tor rental of lines 
than in the previous year. Owing to the competition of the 
Corporation tramways, and the excessively heavy ccst of 
repairs and maintenance of the motor omnibuses and the pre- 
valence of bad weather, the result of the past year’s working 
of the omnibuses has been very unsatisfactory. On October 5th 
last the motor omnibuses were withdrawn from service. The 
company has joined the British Electrical Federation. 
BRITISH ALUMINIUM.—The report for 1907 shows a profit 
‘of £120,481. From this has to be deducted debenture stock 
interest (£28,515), and the expenses of issue of new capital. 
amounting to £7,227, and there has also been appropriated in 
reduction of the cost of the company’s temporary factory at 
Kinlochleven £10,764. Depreciation absorbs £20,000, leaving. 
with the balance brought from the previous year, a balance of 
£88,523. It is now proposed to pay a final dividend on prefer- 
euce shares, balance of interest on funding certificates for the 
year 1907, interest at 5 per cent. per annum on amounts paid up 
on conversion shares and 1908 conversion shares, and a final 
dividend at the rate of 7 per cent. on ordinary shares, making 
7 per cent. for the year. There will then remain the sum of 
£45,489, of which £8,986 has been utilised in purchasing and 
cancelling 2,196 funding certificates, leaving 6956.592 to һе 
carried forward. Jn comparison with 1906 there has been а 
decline in the profits, which. the report thinks, may be attri- 
buted to the slump in copper last Julv, and to the resulting 
demoralisation in the metal markets generally. There has been 
no recovery in the price of aluminium, so the metal has been 
taken into stock at a much lower price than in previous years. 
Customers, however, have latterly been crdering much тоге 
freely, and an improving demand may now be counted on. ‘The 
temporary aluminium works at Leven only began producing 
during the last week of December, and those at Stangfjord in 
January last, so that the company derived no advantage from 
them during the year. Progress continues to be nade with the 
developinent of the permanent power scheme at Kinlochleven, 
but there is now no prospect of any power being derived from 
this prior to the summer of next year, when the various sections 
of the work should be completed to enable the production of 
aluminium to be started. The development of the Orsieres 
power scheme is being proceeded with, and a contract has been 
entered into for the construction of the first portions of the 
hydraulic section of the works. Тһе construction of the 
Martigny-Orsiéeres. Railway, which was commenced last year, 
is nroceeding satisfactorily. Towards meeting the large capital 
expenditure which these extensions entail. issues have been 
made of 40,090 1908 conversion shares of £10 each, 39,070 of 
which have been subscribed, and of 20.000 “A” 6 per cent. 
preference shares of ££ each, al! of which have been taken up. 


DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIC 
TRACTION.— Тһе report for 1907 shows gross receipts for the 
year of £46,254. After deducting all expenses, including 
repairs and maintenance, and placing £2,000 to renewals 
account, there remains £11,898. Deducting the dividend on 
the preference shares accrued to December 3lst, 1907, and 
adding the balance of £1,050 brought forward from last account, 
the sum of £7,948 remains available for allocation, which the 
-directors recommend should be applied as follows :—To sinking 
fund £1,000, to depreciation and reserve £1,000, dividend of 
'5 per cent. per annum on the ordinary shares 25.000, carried 
forward £948. The amount available for distribution is ap- 
‘parently less than in 1906, owing to the directors having 
decided to charge a larger amount to renewals account before 
arriving at the balance, rather than appropriating it after ascer- 
‘taining the balance. Tha appeal to the House of Lords by the 
Corporation of Dudley against the decision of the Court of 
Appeal on the special case as to the basis for the purchase of 
Light Railway No. 5 was decided against the company. The 
effect of the decision is that the company will receive. £16.028 
less than had the railway been purchased under the Light 
Railwavs Act. but the rent to be paid under the lease will be 
correspondingly reduced. Efforts are now being made to com- 
plete the sale, and to settle the terms of the lease. Tt is pro- 
posed to enter into an agreement with the Birmingham and 
Midland Company and the Shropshire, Worcestershire, and 
‘Staffordshire Electric Power Company to seil to the 
Power Company the generating stations at Harts Hall, 
Amblecote, and Lye. Ая a condition of the sale of the 
generating stations, arrangements will be made for obtaining 
a supply of power from the Shropshire company at favour- 


able prices. The arrangement for the management of all the 
tramways in the Black Country by the Joint. Committee has 
continued to work satisfactorily, and the agreement with the 
other companies operating in the district has been continued for 
a further perjod. The following statistics are given in the 
report for the years 1907 and 1906 respectively :-- Passengers 
carried, 8,505,052 and 8,452,544; average receipts per passenger, 
1:324. and l'18d.; average working expenditure per passenger, 
0:804. and O0 78d.; proportion of expenses to receipts, 61 en 
cent. and 60 per cent. ‘The meeting will be held in London 
to-day. 

HAVANA ELECTRIC RAILWAY.—The report for 1907 states 
that the ret earnings were $924,951, from which must be de- 
ducted fixed charges $558,877, leaving $566,074, and after paying 
dividends amounting to 54 per cent. on the preferred shares 
there remains a surplus of $91,074. The earnings per car mile 
indicate that the maximum earnings upon the present track 
mileage is being approximated, and that additional mileage will 
soon be required to properly handle the increased traftic incident 
to the normal growth of the.city. An application for extensions 
of route has been made. 

ORIENTAL TELEPHONE & ELECTRIC.—The report tor 
the year ended December ólst, 1907, shows that, including 
£1,056 brought forward from last account, and after deducting 
the interim dividends of 3 per cent., paid November 1st last on 
both the preference and ordinary shares, and making the neces- 
sary provision for redemption of the debenture stock of the 
company, the amount to be dealt with is £15,839. The 
directors recommend that this sum be appropriated as follows, 
viz. :— А final dividend of 3 per cent. (less income tax) for the 
year on the preference shares, £1,500; a final dividend of 5 per 
cent. (free of income tax) on the ordinary shares, making 8 per 
cent. fur the vear, £8,965; to reserve account, £5,900; carrying 
forward £1,873. The directors deeply regret to have to record 
the death on the 24th of last month of their esteemed chairman, 
Sir Auckland Colvin, K.C.S.1., K.C.M.G., &c., who occupied 
that position for ten years, rendering most valuable services to 
the company during that time. The directors issued in June 
last £59,000 4 per cent. redeemable debenture stock (part of an 
authorised issue of £200,000), partly for the requirements of 
the company’s own exchanges, and partly to assist the subsidiary 
companies. The changes in the company’s own systems by 
means of underground cabling have now been completed, but 
extensions to the scheme as originally laid out have become 
necessary. The increased business anticipated in last year's 
report, as a consequence of these important alterations, has 
made itself felt, and all the chief exchanzes show an improve- 
ment for the vear. At Rangoon, land had to be purchased for 
a new sub-exchanze, which has since been constructed and is 
now in working order. In Mauritius, the Government has under 
censideration а scheme whereby it is hoped that the scope of 
the company's business wil] be extended to the whole of the 
island. The Indian local companies have declared the same 
dividends as for the vear 1906, viz., the Bengal Telephone Co., 
Ltd., 5 per cent., and the Bombay Telephone Co., Ltd., 6 per 
cent., and the amounts have been included in the revenue 
account. Tho Telephone Co. of Egypt, Ltd., has declared a 
dividend of 10 per cent. fer the year on both its preferred and 
deferred shares, which has also been brought into the account. 
That company is engaged on further extensions as well as on 
work connected with adapting the freehold premises they pur- 
chased in Cairo, in March, 1907, to the company's requirements. 
The telenhone trunk lines between Cairo and Alexandria, and 
Cairo and Tantah, continue to be well patronised by the public 
and by that company's exchange subscribers. Installations of 
additional provincial telenhone lines for the Government of 
H.H. the Khedive are still in progress, and it is anticipated 
that this branch of the company's business will take still further 
extensions. The Ministry of Public Works in Egypt granted to 
that company last year an authorisation for the installation of 
telephone lines in the province of Favoum, in Upper Egypt, for 
a period of 35 vears from December 17th. 1907; work in connec- 
tion with it is now in progress. То provide the means to carry 
out these contracts, the directors have taken up a further 8.000 
preferred shares of £5 each in the Telephone Co. of Egypt, Ltd. 
The China & Japan Telephone & Electric Co., Ltd.. at Hong- 
kong and Kowloon has also had a prosperous year subsequent to 
the reconstruction of their svstem, and propose to declare a 
first dividend shortly on their ordinary shares. The meeting 
will be held an the 29th inst. 

PRIMITIVA GAS & ELECTRIC LIGHTING.—The report 
for 1907 states that the balance of revenue account and interest 
received from the German Transatlantic Electricity Company 
amounts to 5105.348, to which has to be added £72 transfer 
fees, and £16.612 brought forward. After meeting interest on 
debentures, London expenses, directors’ fees, interim dividends, 
and placing 26.221 to general reserve aocount, there is a 
balance of 235.881. А final dividend of 4s. 6d. per share, free 
of income tax, making 7 per cent. for the vear, is recommended 
on the ordinary shares, leaving £15,881 to be carried forward. 

SLOUGH & DATCHET ELECTRIC SUPPLY.—The report 
for 1907 shows a total capital expenditure of £44,886, the 
amount expended during the vear being £1.494. The connec- 
tions in 8-с.р. lamps equivalent amount to 13.072. and the num- 
ber of units sold was 250,248. compared with 253.041 for the 
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previous year. The amount available for distribution is £2,756. 
Alter setting aside £750 for depreciation and £300 for direc- 
turs’ fees, a dividend of 34 per cent., less tax, is recommended, 
and the balance carried forward. Мг. Н. L. Prior, the Chair- 
man, at the meeting last week, regretted that the balance-sheet 
was not so good as the directors would have wished. The Board 
were keeping a watchful eye on capital expenditure, and did 
not mean {о supply any area unless they saw a prospect of a 
safe return. The net revenue account was not quite so satis- 
factory as that of the previous year, mainly owing to the high 
price of coal, which cost 4s. a ton more than during 1906, and 
the reason for the sale of current having gone down somewhat 
was the increasing use of Tantalum and Osram lamps. After 
some discussion, the report and accounts were adopted. 

WINDSOR ELECTRICAL INSTALLATIONS.—The report 
for 1907 states that the number of lamps and motors installed 
now amounts to the equivalent of 42,1/1 eight c.p. lamps, of 
which 3,498 represent motors. The total capital expenditure 
now amounts to £83,954, an increase during the year of £1.427. 
Including £170 brought forward from last account, the net 
revenue account shows a balance of £4,929, to which has been 
added £250 from the dividend equalisation fund. Deducting 
debenture interest (£835), depreciation, renewals, and reserve fund 
(£1,000), dividend on 5 per cent. preference shares (£959), and 
directors’ fees (£500), there is a balance of £2,094, out of which 
a dividend of 4 per cent., less tax, on the ordinary shares is 
recommended, carrying forward £194. At the meeting last 
week, when Sir William Shipley, the Chairman of the company, 
presided, the report and accounts were adopted. In his speech 
the Chairman referred to the effect upon the undertaking of the 
increasing use of metallic filament lamps, and said the Board 
was of opinion that these lamps would do for them what 
the incandescent mantle had done for the gas industry, viz., 
not only make electric light cheaper. but more popular. 

WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS. 
—-The report for 1907 shows a total revenue of £25,125. After 
deducting debenture interest, repairs and maintenance, апа pro- 
viding £1,000 fer the renewals fund, there remains a profit 
of £2.622. Adding the sum of £544 brought forward, there 
is an available balance of £3,166. The directors recommend 
that there be placed to depreciation and reserve fund £500, and 
after paying a dividend at the rate of 15 per cent. per annum 
on the ordinary shares there remains to be carried forward 
£269. In view of the fact that £9.086 will be received from 
the Dudley Corporation as the purchase price of the tramways 
in Dudley, hereafter to be leased to the company, the directors 
have not thought it necessary to set aside any amount to 
sinking fund in this account. The capital outlay during the 
year amounted to £1.135, and was chiefly in respect of the 
equipment of rolling stock with the Lorain equipment to enable 
the through services into Wolverhampton to be effected. In 
connection with the tramways in Dudley the arbitration pro- 
ceedings have now been completed and negotiations are taking 
place as to the terms of the lease to be granted by the Dudley 
Corporation. On the completion of the purchase £9,086 will be 
received from the Dudley Corporation as the price of this 
comnany's lines in Dudley. The company has joined the British 
Electrical Federation. The company has continued to benefit 
during the past year from the operation of its tramways as 
part of the svstem worked by the Birmingham and Midland 
Tramwavs Joint. Committee. An agreement has been entered 
into with the other companies of the joint committee for pro- 
viding a central car shed and repair shop at Tividale for the 
execution of repairs, &c., on the basis of cach company paying 
a rent proportionate to the number of cars owned on January 
lst, 1907. The parcels and goods traffic service has given satis- 
factory results during the past vear, and there has been a con- 
siderable increase in the number of parcels handled. The 
following statistics are given in the report for the vears 1907 
and 1906 respecti ‘ely :— Passengers carried, 4,381.837 and 
4.102.374; average receipts per passenger. l'36d. and 1°39d. ; 
average working expenditure per passenger, 0:954. and 0°89d. ; 
proportion of expenses to receipts, 68 per cent. and 64 per cent. 
The meeting will be held to-day. 


NEW COMPANY 


CALMONT, KING & CO.—This company was registered on 
April 15th, with a capital of £35,000 in £1 shares, to carry on 
the business of electrical engineers, &c.. The subscribers are : — 
M. Wolff, E. Browne, A. J. Мата. R. E. Jones, A. J. Winser, 
Н. Е. Patterson, R. Dickens. No initial publie issue. The 
first directors are A. J. Mardlin, E. Browne, and M. Wolff 
(all permanent; special qualification, 500 shares). 


PAMPHLET RECEIVED 


ELECTRIC BLOWING EQUIPMENTS. —We have received a 
leaflet from Messrs. Veritvs, Ltd., containing views of about 36 
battleships, on board which. their. electrically-driven blowing 
equipments have been fitted. 


MISCELLANEOUS CITY NOTES 


THE LONDON ELECTROBUS CO.—We have seen an ad. 
vance copy of a prospectus which is being issued by the London 
Electrobus Co. inviting subscription for new capital, divided into 
240,000 ordinary shares ot £1 each and 12,000 deferred shares ot 
9s. each. We have already given full particulars of the working 
of these omnibuses (ELECTRICAL ENGINEERING, Vol. 1L, расе 
923), and some of the figures in the prospectus as regards what 
has already been acco nplished, and what may reasonably b. 
expected when the nu:iber of omnibuses in service is increased, 
may be of interest. From the commencement of working in 
July, 1907, up to April 14th last, 970,271 passengers have been 
carried and 95,482 car miles run, and the average takings per 
mile have reached the excellent figure of 15069 pence. А report 
by Sir Douglas Fox & Partners places the working expenses at 
9:4. per car mile, including depreciation, when the proposed 
fuil number of vehicles are in operation, and the figures for the 
costs up to now fully bear this figure out, so that, if expecta- 
tions are realised, there should be an ample margin of profit, 
‘Lhe company now propose to place 150 ''Electrobuses "" on the 
streets, each running on the average 80 miles per day for 300 
Qays рег year. The whole success of electric omnibuses depends 
upon the capabilities and cost of upkeep of the accumulators. 
but some of the doubts which were felt on this score at the 
inception of the undertaking have been effectually dispelled bv 
the fact that two well-known battery firms are maintaining the 
batteries and attending to the charging at an inclusive contract 
rite of 2d. per car mile. 

COLOMBO ELECTRIC TRAMWAYS AND LIGHTING CO. 
—The directors recommend a dividend of 4 per cent., free of 
income-tax, for 1607. placing £5,111 to reserve and renewals 
fund. The sum of £15,000 has been taken from the reserve 
fund to write down the track renewals fund, and £1.000 to 
extinguish the mains and plant improvement account. The 
sum of £935 is carried forward. 

RIO DE JANEIRO TRAMWAY LIGHT & POWER. —The 
Financial. News states the Rio de Janeiro Tramway Light & 
Power Co., Ltd., has concluded arrangements with some leading 
banking houses in Paris and Prussels for placing £1.750.6% 
(one-half) of the issue of new five per cent. debentures, £4C0.000 
of these debentures having been paid in full. A public issue of 
5920.030 will be made simultaneously іп Paris and. Brussels on 
Мау 12th. and the balance. £850,000, of the above amount 
reserved for Paris and Brussels, will be offered in the autumn. 

TELEPHONE COMPANY OF EGYPT.—A further dividend 
of 6 per cent. upon the deferred shares, making 10 per cent. for 
the year, is recommended. The sum of £3,000 has been placed 
to reserve, and £10,433 carried forward. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. Charles Burgess, of the Kirkealdy Electric Tramways 
Department, has been appointed traffic manager for the Wigan 
Coxgporation Tramways. The salary is £200 per annum. 


Mr. John J. Inniss has been on а business tour through 


China since last November. We understand Mr. Inniss has 
opened out a branch оћсе in connection with his firm, Messrs. 
Inniss & Riddle, of Birmingham, at 40 Szechuen Road. 
Shanghai, where the firm will conduct their Chinese business 
as consulting electrical and = mechanical engineers, machinery 
and general inport merchants. 

= 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London. E.C., inform us that the price of 
electrolytic wire. bars, net c.i.f. port of arrival, quoted on 


Tuesday might, was £59 10s. to £60 per ton. (Last week.. 


£59 to £59 105.) 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 


The statement of affairs of the bankruptcy of Messrs. Zobel & 
Sons, electrical engineers, of 153 Euston Road, London, N.W.. 
show liabilities amounting to £1,990, of which £840 is in respect 
of trade creditors and the reminder in respect of cash claims. 
After allowing £60 for preterential claims the assets are ex- 
pected to produce £627, leaving a deficiency of £1,636. 

fhe diquidator in tha winding-up of Messrs. D. Santoni & Co. 
(5976), Mr. Б. G. Ncrdaby, having disposed ot the business, re 
quests all creditors against him às receiver to send particuiars 
of their claims to 15-14 Abchurch Lane, London, by June Ist. 

A meeting of the creditors in the bankruptey of Е. R. Smith. 
electrical engineer, 13a Heath Street. Hampstead, was held on 
the 16th inst., when a statement of affairs was presented whieh 
showed liabilities amounting to 51.516 5s. 11d., made up of t 
claims of trade creditors, £816 5s, 11d.. and cash creditors. £5X 
The assets totalled £712 5s. 4d. After scme discussion it was 
resolved to accept a composition of 1Cs. in the £ in cash. Tre 
chief creditors are Electrical Fittings Со, (£124). Armoerduct 
Manufacturing Co. (£118), General Кесте Co. (£84), ani 
Edison & Swan United Electric Light Co., Ltd. (£60). 
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SUMMARY 


THe oficial nominations for filling the vacancies cn 
the Council of the Institution of Electrical Engineers 
will be made this evening. Mr. W. M. Morpey will be 
proposed as President. Mr. С. P. Sparks and FRANK 
GILL, the two who retire of the four Vice-Presidents, 
are proposed fcr re-election. As new ordinary members 
of Council, Mr. T. Marukg, Major O` Meara, Prot. А. 
SCHWARTZ. Mr. J. F. C. SNELL, and Mr. G. G. STONEY 
are proposed in place of Messrs. DUDDELL, JUDD, 
Мөңркү, PEARCE, and WORDINGHAM, and as Associate 
Member, Mr. J. E. Taytor, to succeed Mr. А. CAMP- 
BELL. We publish portraits and short bicgraphies of the 
members nominated (Page 649.) 


A NEW metalhe filament lamp, made by the Stearn 
Electric Lamp Co., consists of a number of 20- to 25- 
volt tubular lamps grouped together on one holder to 
form a 100- or 200-volt unit. Each of the tubular 
lamps eontains & substitutional resistance and a simple 
cutting-in device, so that if one of the tubes burns out 
the others are not extinguished. (Page 651.) 


А NEW and conveniently arranged portable motor- 
generator for charging individual cells in large batteries 
has been put on the market. (Page 652.) 


Ах entirely novel form of emergency brake has been 

troduced by Mr. P. J. PRINGLE, of Burton-on-Trent. 
À steel shoe or skid, shaped to enter the groove of the 
rail, is provided, which ean be dropped in front of the 
car wheel, causing the wheel flange to meunt the trail- 
ing end of the skid and so bring upon it the weight 
normally earried by the wheel. Tests have been made 
to show the great power of the apparatus. The brake is 
only intended for emergency stops, and as it cannot be 
applied gradually is somewhat violent in its action. 
(Page 653.) 

Two fine examples of electric cranes are presented 
by a 10-ton double cantilever electric crane at one of 
the Lancashire and Yorkshire goods stations at Liver- 
pool, and a 25-ton electric derrick crane at the North 
Wharf of the Clyde Navigation Trust at Renfrew. 
(Page 655.) 

THE discussion at the Institution of Electrical 
Engineers on Messrs. Handcock & Dykes’ Paper on 
the effect of metallic filament lamps on the business 
of electricity supply, was resumed last Thursday. Mr. 
C. P. SPARKS suid that the standard of illumination 
would be raised, and he did not think the electricity 
supply business would suffer severely. Не expressed 
disapproval of the maximum demand system and ap- 
proval of the flat rate system of charging. Mr. C. H. 
STEARN exhibited the new lamps, referred to also in a 
separate article, and explained the system upon which 
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they worked. Mr. Percy STILL preferred the flat rate 
` of charging for lighting. Mr. LEONARD ANDREWS cited 
instances in which the drop in revenue due to the in- 
troduction of metallic filament lamps had been con- 
siderable. He thought the flat rate of charging in- 
equitable, and said that good results, both as to con- 
sumption and load factor, had been obtained some years 
ago by charging 10s. per lamp demanded and 114. per 
unit. Mr. J. F. C. SNELL had found that comparing in- 
candescent gas burners with metallic filament lamps, 
gas at 2s. 6d. for 1,000 c.ft. was, light for light, equi- 
valeut to electricity at 31d. per unit. He believed in 
the flat rate of charging. Mr. Ковект HAMMOND gave 
firures showing the increase in units generated in 
London during the past few years; he was convinced 
that the falling off in output would be only temporary, 
and that the new lamps would be & magnificent thing 
for the industry. Не approved the principle of the 
authors’ and Mr. Long’s system of charging. Mr. E. T. 
RuTHVEN-Murray said that the power factor of auto- 
transformers used for metallic filament lamps was as 
low as 0°7 on low loads, but rose to nearly unity on full 
load. He gave interesting figures with regard to 
small consumers on a company under the control of 
the North Metropolitan Electric Power Co. Не sug- 
gested the use of a time-limit indicator with a non- 
replaceable contact that could be set by the consumer. 
Mr. W. M. MonDbEY suggested the term '' wire lamp "' 
instead of metallic filament lamp, and spoke strongly 
against the maximum demand system. Mr. FRANK GILL, 
Mr. LEoN GasrER, and Mr. R. B. Marrnews also 
spoke. Col. Crompron (the President), in summing up 
the discussion, took the view that the new lamps would 
seriously affect. some ot the supply undertakings, and 
that а review of the methods of charging was neces- 
sary. He regarded the Norwich system as the one 
which would ultimately be adopted. Written com- 
munications were sent by Mr. J. Horace BowbpEs, Mr. 
J. E. Tapper, Mr. C. E. SkELTON, and Mr. W. К. 
Coorer. (Page 657.) 

Tue thirteenth annual convention of the Incorporated 
Municipal Electrical Association will be held in Notting- 
ham from June 30th to July 3rd. The business meet- 
ing will be held on the morning of July 2nd, and the 
annual dinner in the evening of the same day. (Page 


662.) 


In the discussion of the Paper read by Mr. G. 
STEVENSON before the Glasgow Local Section of the 
Institution of Electrical Engineers, on the application 
of polyphase induction motors for industrial purposes, 
most of the speakers disagreed with the author’s view 
that squirrel-cage motors in conjunction with friction 
clutches were superior to slip-ring motors. (Page 662.) 

A SPECIAL form of electrically-driven conveyor for 
dealing with fruit cargoes has been installed at New 
Orleans, as well as some travelling band conveyors for 
ordinary freight. (Page 663.) 


THE report and balance sheet of the British Westing- 
house Electric and Manufacturing Co. for the year 
ended December 31st, 1907, shows trading profits 
amounting to £92,383, and after deducting interest on 
debenture stock and upon temporary loans; &c., there 
is a balance of £11,341 to be carried forward. (Page 
664.) 


THe annual report of Marconi's Wireless Telegraph 
Со. for the year ended September 30th, 1907, has been 
issued, and contains some particulars of the company’s 
transatlantic and maritime business, as well as the 
operation of the associated companies abroad. A large 
station is being constructed in Italy at Coltano, with 
a view to communication with South America. It is 
announced that Mr. Н. Сотнвевт HALL, on relinquish- 
ing his position as managing director and retiring from 
the board, has been allotted 10,000 fully paid shares 
as well as receiving a payment in cash. (Page 665) 


THE new 100-ton electric locomotives for the Detroit 
River Tunnel are equipped with four 300-h.p. interpole 
inotors arranged on an articulated frame (Page 667. 

A NEW multiple circular slide rule for steai engine 
calculations has been designed by Mr. Н. A. бошихв. 
(Page 668.) 

Ат the meeting of the Faraday Society, held on 
Tuesday, three Papers were read and discussed. The 
Paper by Prof. HvUNrINGTON and Dr. DescH, upon the 
planimetric analysis of alloys and the structure of 
phosphor-copper, described a neat and rapid method 
tor arriving at an idea of the constitution of alloys. 
T. E. Weston and Н. К. ELis described experiments 
upon the formation of aluminium carbide, and Prot. 
PILTSCHIKOFF contributed a Paper upon technical elec- 
trochemistry in Russia. These Papers are abstracted 
їп ELEcTROCHEMISTRY and ELECTROMETALLURGY. (Page 
669.) 

UxbEen ELECTRICAL SCIENCE, in the British and 
American Section, is & note on some recent experi- 
ments on selenium cells. In the Continental Section 
a description of an electric hygroscope, by J. Ртохснох, 
is given, and some researches by MAYER and BALLES 
on the electric transportation of colloids are described. 
The proposal for a wireless hour device for determining 
longitudes is further discussed (Page 669.) 


Mr. G. С. STONEY gave a lecture at the Royal Insti- 
tution on Tuesday on the development of the Parsons 
turbine as applied to generating sets. (Page 670.) 

A PETROL electric railway car, which has recently 
been completed in America on the Strang system, is 
described. The principal feature of the system is the 
emplovinent of a battery to supplement the power of 
the battery at times of heavy load. (Page 670.) 


AMONGST the patent specifications published last 
Thursday is one by the PARKER CLARK ELECTRIC Co. 
relating to a method of depositing a layer of pure 
silicon on a graphitised filament. The silicon, having 
a lower specific resistance, runs at a higher current 
density and temperature than the central соге. 
Another by the British TuowxsoN-HovsroN Co. de- 
scribes a system of motor control by which а wide and 
uniformly graduated speed variation may be obtained 
with the use of two motors. The same company has a 
specification relating to flexible supports for the fila- 
ments of incandescent lamps. A patent by A. E. 
КЕТИ for an automatic telephone exchange expires 
during the current week. (Page 671.) 

ТнЕ estimated expenditure upon the Edinburgh Cor- 
poration electricity undertaking for the current finan- 
cial year is £70,230, compared with £65,040 last year. 
The surplus is put at £11.408. The Postmaster-General 
has deeided to use the telephone duets in Edinburgh 
for the purpose of the underground telegraph line.— 
The Erith Council has objected to the plans of the 
London County Council, which fix the terminus of the 
tramway to Abbey Wood at a point 80 ft. distant from 
the Erith Couneil’s tramways.—The Plymouth and 
Belfast Corporations have declined to take part in a 
conference proposed by the Halifax Corporation for 
formulating a mutual scheme with regard to third- 
party tramway risks.—For the year ended March 3lst 
the Bury tramway accounts show а net profit cf 
£4,606, against £5,225 last year, and upon the elec- 
tricity undertaking there is a profit of £3,950, against 
£2,947. (Pages 673 and 674.) 

THE Birmingham Corporation has made an applica- 
tion to the Local Government Board for sanction to 
borrow £251,285 in respect of their electric supply 
undertaking. Local Government Board inquiries have 
been, or will shortly be, held as follows :— Brighouse 
(£3.600), Burnley (£26,460), Colne (£4,170), Ilford 
(£27,000). | Loans have also been sanctioned as fol- 
lows :—Walthamstow (£17,189 and £222) and Wednes- 
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bury (£8,000). The London County Council invite 
tenders for 2,000 tons, or alternatively 5,000 tons, of 
tramway rails and fastenings, and the Rawtenstall Cor- 
poration for steel tramway poles, overhead line equip- 
ment, &c. (Pages 674 to 676.) 

AT the annual meeting of the City of Birmingham 
Tramways Co. last week Mr. E. Garcke, the Chairman, 
in regard to a suggestion that the company should be 
placed in the hands of a liquidator, stated that no good 
purpose would be served by so doing, whilst they were 
able to earn more than 4 per cent. on their investments, 
merely for the purpose of redeeming the 4 per cent. 
debentures. The report of Messrs. Johnson & Phillips 
for 1907 shows a net profit of £42,981. The bulk of 
the revenue has been derived from their telegraph 
business. А dividend of 7 per cent. per annum upon 
the ordinary shares is declared, transferring £8,000 to 
reserve and carrying forward £6,873. At the meeting 
of the British Aluminium Co. on Friday the Chairman 
stated that the company had contracts for deliveries 
extending to 1910 upon the basis of current prices. 
(Pages 676 to 679.) 


THE new six-axle single-phase locomotive built by 
the Siemens-Schuckert Werke for the Seebach-Wet- 
tingen Railway is equipped with four 175 h.p. 15-volt 
series commutator motors of the same type as those in 
use оп the electrified portion of the Midland Railway. 
(Page 679.) 


THE rapidity with which the metallic filament lamp 
has made its way and the enormous changes which it 
is already effecting in the electric lighting industry are 
remarkable. It is perhaps obvious that the first mem- 
bers of the general public to appreciate its advantages 
have been the large firms and business houses who 
are already electric light consumers. So great are 
the reductions that have been made in their lighting 
bills in some instances that a serious falling-off in 
revenue is actually feared by some people connected 
with the electricity supply industry We have already 
expressed the opinion that the effect in this direction 
will be far more than counterbalanced by the acquisi- 
tion of new consumers attracted by the cheaper light. 
In this we have been supported by the majority of the 
speakers in the recent debate at the Institution of Elec- 
trical Engineers, the conclusion of which is fully re- 
ported in this issue. When any great advance is made 
in any industry it is seldom that one section will not 
suffer temporarily. The gain to the whole electrical 
world by the possibility of producing three times as 
much light as hitherto with the same consumption of 
electrical energy is almost immeasurable. Apart from 
the increased profit to the lamp makers, which they 
certainly fully deserve, the wiring contractors' business, 
which has recently been a bad one owing to over-com- 
petition, will receive an impetus that will once more 
put a premium on good and honest work, and the fit- 
tings industry will also be greatly benefited. In addi- 
tion to this there will be indirect gains. Ап increased 
use of electricity for lighting will lead to its being more 
popularised, and the number of those who have learned 
its advantages for small power purposes will be largely 
added to. То some extent, therefore, the first loss to 
makers of electrical machinery by the present diminu- 
tion in the growth of the central station load will be 
made good by an increase in the demand for motors. 
So far as the supply industry itself is concerned, street 
lighting should afford & means of rapidly making up 
for the decreased consumption of the large light users 
before the canvass of the small householders has had 


its full effect. By means of the new lamps miles 
upon miles of streets in all parts of the kingdom can be . 
more efliciently and economically lighted than at, pre- 
sent. Doubtless, there was much more to say on the 
subject of the effect of metallic filament lamps on the 
industry than there was time for during the two nights' 
debate at the institution in London. Dublin electrical 
engineers have also contributed their opinions, and the 
voice of Glasgow on the subject is to be heard next 
month. Yet there are still points upon which further 
facts and opinions will be welcome, and we are all 
ready for more information as to the lamps themselves. 
For this reason we trust that the Paper which Mr. 
Hvco Hirst has just sent in to the Institution will be 
discussed before the end of the session. Owing to the 
rapid strides that are being made it would be out of 
date if held over until next session by the Editing Com- 
mittee of the Institution, but apart from this, few sub- 
jects of greater interest to electrical engineers could be 
fcund at the present time than the '' wire lamp.’’ The 
sugestion by Mr. Morpey that this name should be 
given to the metallic filament lamp is a good one, and 
we trust that the name will '' catch on.’’ 
-——— € 

THE question of whether a brake for pure ''emer- 
gency '" use should be added to tramcars working on 
hilly routes is likely to be revived by the success 
achieved by Mr. P. J. PRINGLE, of Burton-on-Trent, 
as the account of the tests published in this issue 
clearly proves. The provision of such a brake is in the 
nature of an accident insurance premium, as it is not 
available for service purposes. Mr. Pringle's brake is 
open to the general objection to such devices, viz., that 
when the emergency comes the motorman may forget 
the means provided to meet it, because its use calls 
for an effort of memory and intelligence at the moment 
when & man is least fitted to exercise them. The 
Pringle brake, however, appears to be better than pre- 
vious devices, because it calls for no appreciable mus- 
cular exertion or complex action, and, as it retains а 
highly effective stopping power up to high speeds, there 
is greater time for the motorman to collect his wits 
scon enough to prevent a catastrophe or for the con- 
ductor to intervene with effect. To employ once more 
the insurance analogy, it is а premium paid to a 
sounder oftice, but one that is still not infallible. On 
а system with many severe gradients, it may be 
thought worth while to adopt this extra safeguard, but 
it does not in the least help to work the gradients, which 
must still be descended at low speeds, with the help 
of special hill brakes, by carefully trained men. We 
very highly appreciate the ingenuity by which Mr. 
Pringle has obtained a virtually higher coefficient of 
friction by the use of a wedge action, and it may per- 
haps be somewhat differently applied to produce a 
brake equally capable of use for service stops, hill 
coasting, or emergencies by graduated application, 
when it will have a far wider scope than in its present 
form. 


‘ 


Li ag 

ALTHOUGH the official nomination of candidates to 
fill the vacancies on the Council of the Institution of 
Electrical Engineers has been issued this year in time 
for members to put up alternative candidates, it is 
improbable that any advantage will be taken of the 
opportunity on this occasion. Mr. W. M. Morpey, who 
is proposed as President, is an old member who has 
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served the Institution well and faithfully on the Council 
during the last twenty years. We have in the past 
owed many lively and instructive debates to his initia- 
tive, and as President he will doubtless do much to main- 
tain the standard of the discussions at the Instituticn 
meetings. То some extent perhaps it will be regretted 
that it Was not possible to have a Manchester man as 
President thi vear in order to invest the forthcoming 
electrical exhibition in that city with more official pres- 
tire and importance; but it happens that there is no 
Manchester engineer on the list of these who have 
served as Vice-Presidents, and according to the Articles 
of Association no member is eligible for nomination as 
President unless he has previously been Vice-President. 
When Mr. €. P. Sparks and Mr. FraNK GirL have 
served their third year in this capacity and retire, we 
trust that this omission will be rectified. Manchester 
is now probably the most important centre of the elec- 
trical industry, and it is not right that it should have 
but three representatives on the Council, one of whom 
is an ex officio Councillor, as Chairman of the Man- 
chester Local Section, and another (Prof. Scuwarrz) 
must be regarded as rather the representative of the 
professorial side than of the Manchester industrial 
group. Dr. E. Hopkinson thus remains as the only 
representative of Manchester manufacturers for next 
session on the Council list just issued. It is also to be 
regretted that Mr. S. L. Prarce, the Manchester City 
Electrical Engineer, should be on the list of retiring 
members. Of the new members and associate members 
of Council, two are telegraph engineers, two fill educa- 
tional posts with conspicuous ability, one is a leading 
consulting electrical engineer, and one a manufacturer. 
No exception can be taken to any of the names; all 
are those of men who have shown distinction in their 
branch of the electrical profession. Yet the large pro- 
portion of the membership interested in the heavier 
side of electrical engineering must watch the Council 
list carefully, remembering that the professors and tele- 
graph engineers are already well represented among 
the Past-Presidents who have five votes on the Council. 
It is to be understood that the proposal of alternative 
candidates to those nominated officially is now actually 
invited by the Council, and any class of elec- 
trical engineers who may think that their claims for 


representation are not adequately recognised in the -/ 


selection of the official candidates, have an obvious 


course of action. 


Telegraph Traffic.—In consequence of the interruption of the 
cable between Cadiz and Teneriffe, telegrams to and from 
Brazil, Argentine, Paraguay, and Uruguay will be sent via 
Brest-Dakar, without alteration of tariffs. The Via Fao route 
has been broken between Bagdad and Bassorah, and there is 
also an interruption between Bangkok and Saigon beyond Bat- 
tambang. ‘Lhe blizzard in the United States has caused havoc 
among telegraph and telephone lines, and similar trouble was 
caused in Essex by the recent snowstorm. It is reported that 
the Spanish Government intend laying a new cable between 
Cadiz and Teneriffe. According to Tropical America, the Mexi- 
can Congress has voted appropriations for improving the tele- 
graph and telephone lines already in existence, and for establish- 
ing a number of additional ones. The most important of the 
new lines will be two telephonic connections between Mexico 
City and the capital of the State of Hidalgo. A telegraph line 
will follow the northern border, another will put into communi- 
cation the States of Hidalgo and Tamaulipas, while the cities of 
Jaltipan and San Juan Bantista in the south-east are also to be 
connected. 


Wireless Telegraphy.—A letter has been received by the Liver- 
pool Chamber of Commerce from the Colonial Othce, stating 
that a suggestion to provide short-distance wireless telegraph 
stations between British Colonies is receiving attention. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, APRIL 50тн. 
Royal Society. 


4.30 p.m. Meeting at Burlington House, Piccadilly, Londen, 
Among the Papers down for reading is the following :— 
“ On the Hysteresis Loss and other Properties of Iron 
Alloys under very small Magnetic Forces," by Prot. E. 
Wilson, V. H. Winson, and G. F. O'Dell, communicated 
by Sir William Preece, K.C.B., F.R.S. 

Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at 25 Great George Street, 
Westminster, London, when Prot. N. P. Thompson. 
F.R.S., will deliver the first Kelvin Lecture on " The 
Life and Work of Lord Kelvin." At this meeting a bust 
of Benjamin Franklin will be presented to the Institu- 
tion on behalf of the American Institute of Electrical 
Engineers, by Mr. Н. F. Parshall, the British. Local 
Honorary Secretary of that Institute. 


FRIDAY, MAY Isr. 
Royal Institution, 
9 p.m. Evening Discourse on “ The Scientific Work of Lard 
Kelvin,” by Prof. J. J. Larmor, F.R.S. 


TUESDAY, MAY Sım. 

Royal Institution, 

5 p.m. Afternoon Lecture 11. by Mr. G. Stoney on “The 
Development of the Modern Turbine and Its Application.” 


THURSDAY, MAY Tru. 


Institution of Electrical Engineers. 


8 p.m. Ordinary General Meeting at the Society of Arts. 
John street, Adelphi. Paper to be read :—* The Manu- 
facture of Electrical Condensers,” by G. Е. Mansbridge. 

Röntgen Society. 
8.15 p.m. Meeting at 20 Hanover Square, London, W. 
. Agenda :—Paper by Dr. Horace Manders on ‘* Continuous 
Oscillations of Electricity and ‘Their Application." Mr. 
R. S. Wright will show and explain the new “Vita” 
interrupter for obtaining an increased output from an 
induction coil without a corresponding increase ot 
primary current. 
FRIDAY, MAY 874. | 
Physical Society. 

8 p.m. Meeting at the Royal College of Science, south 
Kensington. Mr. C. G. Whitehead will read a Paper on 
"An Examination of the Formule for the Grading oi 
Cables.” 


Association of Engineers-tn-Charge. 


8 p.m. Annual Meeting at the St. Brides Foundation In- 
stitute, Bride Lane, Fleet Street, E.C. 


NEW PUBLICATION 


« Journal of the Institution of Electrical Engineers, April. 
1908.” (London : E. & F. N. Spon, Ltd.) 5s. 


Electrical Engineers’ Volunteers.—Second-Lieutenant John L. 
Lewis has been promoted Lieutenant in the Severn Division. 


Wireless Transmission of Photographs.—A demonstration ot a 
system of transmitting photographs tor press or police purposes 
by means of Hertzian waves, was given by the inventor, Mr. 
Hans Knudsen, at the Hotel Cecil, London, on Tuesday last. 
The photograph or sketch to be transmitted is prepared by giving 
the outline and shaded portions a rough surface. А metal point, 
which is given a reciprocating motion across the surtace of the 
photograph, is agitated by the roughened surface, and 15 so con- 
nected to the trembler of an induction coil that Hertzian waves 
are given off by the transmitter whenever the point travels over 
a raised spot or surface. The receiver consists of a sensitive 
and quickly recovering coherer in circuit with a relay which 
causes another metal point to produce a series of marks on a 
lamp-black film on a glass plate, these marks corresponding in 
position with the roughened surface of the photograph. The 
metal point of the receiver has also a reciprocating motion, and 
runs synchronously with the transmitter, and after each cycle beth 
transmitter and receiver points move slightly sideways. After 
each cycle the transmitter sends an extra series of waves, which 
operate à special coherer and relay. "This latter starts the motion 
of the receiving point, and thus ensures that the two pieces ot 
apparatus are working synchronously. А complete x 4 in. phote- 
graph can be transmitted in about 15 minutes. By dusting the 
photographic negative before it is quite dry with a metallic 
powder, the dark raised portions of the gelatine film, being 
damp, retain the powder, and the necessary rough surface ıs 

roduced. A sketch should be drawn with gum and the lines 
dusted with powder. ln the present development of the system 
the pictures produced are wanting in sharpness of definition. 


// 
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THE INSTITUTION 


HE Council of the Institution of Electrical 

Engineers consists of the President, four Vice- 
Presidents, fifteen ordinary Members, three Associate 
Members or Associates, 
and the Chairman of each 
Local Section for the time 
being, and the Honorary 
Treasurer, who are er- 
officio Members of Council. 
All these Councillors are 
not elected annually. The 
President, two of the four 
Vice-Presidents, five ordin- 
ary Members of Council, 
and one Associate Member 
or Associate retire each 
year. Under the Articles 
of Association the Presi- 
dent and Vice-Presidents 
are eligible for re-election, 
but may hold office three 
years in succession. It is 
customary, however, {о 
elect a new President each 
session, selected from the 
list of those who have 
held office as Vice-Presi- 
dent. Тһе retiring Vice- 
Presidents, if not re-elected 
in the same capacity, are 
eligible as ordinary Mem- 
bers of Council, and any 
new Vice-President must 
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COUNCIL ELECTION 


are retiring:—Col. R. E. B. Crompton (President), 


Messrs. Frank Gill and C. P. Sparks (Vice-Presidents), 


Messrs. W. Duddell, Walter Judd, W. M. Mordey, 
S. L. Pearce, and C. H. 
Wordingham, 

The Council will to- 
night nominate members to 
fill their places, but it is 
understood that alternative 
nominations are invited 
from the membership, both 
for the cfhce of President 
and Vice-President, if de- 
sired, and also for ordinary 
and Associate Members of 
Council. 

The Honorary Treasurer 
retires annually but is 
eligible for re-election each 
year, and Mr. Robert 
Hammond, who has filled 
this office since 1902, is 
nominated for re-election 
in the usual course. 

The official nominations, 
which will be made by the 
Council to-night, will be as 
follows : — 

As President: 
W. M. Могдеу. 

As Vice-Presidents : 
C. P. Sparks and F. Gill. 
[These are the two retiring 

Vice-Presidents, but as they 


have served previously on 
| y Mr. W. М. Morpey. have served only two years 


the Council as an ordinary 
Member. The ordinary 
and Associate Members of Council in most cases re- 
main on the Council for three years in succession, 
which is the maximum under the Articles of Associa- 
tion, and then retire. This year the following Councillors 


Mr. W. M. Morpey, whose portrait appears above, has been 
on the Council several times during the past twenty years, and 
has filled the office of Vice-President in 1904-5, 1905-5, and 
1905-7. Prior to joining the Brush Electrical Engineering Co., 
in 1881, Mr. Mordey was in the Postal Telegraph Service, first 
in London, and then in Bradford. His first appointment with 
the Brush Co. was as Superintendent of the Testing Depart- 
ment, but he was later appointed Chief Electrician, in which 
capacity he continued until 1897, when he resigned and started 
in consulting practice. In 1900 Mr. К. A. Dawbarn ioined him 
as partner. Mr. Mordey is a strong advocate of ''one-phase " 
traction, and the Paper by himself and Mr. B. M. Jenkin be- 


Mr. С. Р. Sparks, who, it is proposed, should serve a third 
уеаг as Vice-President, has been on the Council during the 
years 1900-91, 1901-2, 1902-3, 
1904-5, and 1905-6. Mr. Sparks 
was connected with Mr. Fer- 
ranti in his pioneer work from 
the very early days of electric 
lighting, and remained with the 
firm of Ferranti, Ltd., until 
1899, when he became Engineer- 
in-Chief to the County of Lon- 
don Electric Supply Co., a pos! 
tion which he now holds. Mr. 
Sparks also practises as а con- 
sulting engineer, and has made 
a speciality of the application of 
electricity in mining work. He 
read a Paper before the Insti- 
tution in 1906 on the *' Electrical 
Equipment of the Aberdare Col- 
lieries of the Powell Duffryn 
Mr. C. P. SPARKS. Có.” , 


as Vice-Presidents, they are 
nominated for re-election. | 
As Members of Council: T. Mather, F.R.S., Major 
W. A. J. O'Meara, C.M.G., Prof. Alfred Schwartz. 
J. F. C. Snell, and G. G. Stoney. 
As Associate Member of Council: J. E. Taylor. 


fore the Institution of Civil Engineers on this subject in 1902, 
which was awarded both the Telford and Stephenson Medals, 
is a complete exposition of the subject at that date. The fol. 
lowing is a list of the Papers which Mr. Mordey has read be- 
fore the Institution of Electrical Engineers :—'' Some Preju- 
dicial Actions in Dynamos ” (1884); ** Alternate-Current Work- 
ing" (1889); “On Testing and Working Alternators” (1895) ; 
“А Detail in Parallel Working of Alternators ”’ (1893), *' Parallel 
Workinz with Reference to Long Lines” (1894); **Dvnamoes " 
(1897); “Capacity in Alternate-Current Working ” (1901). Mr. 
Mordey was awarded the Institution premium for his Paper on 
" Dynamoes." 


Mr. FRANK Сил, who has already served as Vice-President 
Curing the years 1905-7 and 1907-8, was also a Member of 
Council for the three preceding 
years, He is Engineer-in-Chief 
to the National Telephone Co. 
His successive appointments with 
the company have been as fol- 
lows :—1890, Chief Electrician 
at Liverpool; 1895, District 
Manager for Blackburn and 
North-West Lancashire, and sub- 
sequently for Dublin and South 
Ireland; 1896, Superintending 
Engineer for Ireland; 1902, En- 
gineer-in-Chief to the company. 
During his stay in Ireland, Mr. 
Gill read the two following 
Papers before the Local Sec- 
tion:—‘‘Note on а Hum- 
(1901), and 


Phenomenon ”’ 


ming ‘Telephone " 
‘*Hydro-electric 


(1902). 


Mr. Frank GILL. 
D 
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Мазок W. A. J. O'Meara, C.M.G., R.E., Engineer-in-Chief to 
the General Post Office, entered the Army in 1881, and was gazetted 
to the Royal Engineers in 1885. 
He went through the Burmah 
War of 1885, and after being 
on the sick list for nineteen 
months, returned to duty. In 
1890, whilst with the Second 
Division of the Telegraph Bat- 
talion, Royal Engineers, he sur- 


veyed for, and constructed the 
trunk telephone line through 
Kent in connection with the 


London-Paris Telephone Service. 
Major O'Meara was in Kimber- 
ley on the outbreak of the *outh 
African War, after the relief of 
which he joined the Army Head- 
quarters, and accompanied Lord 


Roberts into Bloemfontein. 
Later on he took charge of all 


7 Photo. Reinhold, Thiele & Co. 


Mason W: A. J. 
O’Meara, C.M.G. 


municipal matters at Johannes- 
burg on the British occupation 
being effected, when Mayor, 
Town Council, and Town Clerk 
were dispensed with. In 1902, Major O'Meara retired from 
the Army on being offered the position of Assistant Engineer- 


in-Chief at the General Post Office, conjointly with Mr. 
Roberts, on the retirement of Mr. Hookey, the then Engineers 


April last year, Maior O'Meara was appointed 
(now Sir) John Gavey as Engineer-in-Chief. ‘ 
SCHWARZ is Professor of Electrical Engineering 
Municipal School of Technology. He 
has contributed three Papers 
to the Institution of Electrical 
Engineers, all more or less upon 
kindred subjects. 
these were ''Fuse Phenomena " 
(1908), “Flexibles and the Test- 
ing of Rubber’’ (1907), and 
'" Low-tension Thermal Cut-outs '' 


in-Chief. In 
to succeed Mr. 

PROFESSOR А. 
at the Manchester 


(with Mr. W. H. N. James in 
1905). His Paper on ‘‘Fure 
Phenomena," read before the 


Institution this year, described 
some experiments carried out 
at the suggestion of the Sub- 
Committee of the Engineering 
Standards Committee, occupied 
with the standardisation of 
fuses. Before his appointment 
to the Professorship at the Man- 
chester Municipal School ot 
Technology, he .ғаѕ lecturer in Electrical Engineering at the 
South-Western Polytechnic, Chelsea. 

Mr. J. Е. C. хеш. is in practice as a Consulting Engineer, 
and has acted fcr the London County Council in connection with 
their Electric Power Pills, and 
also for the Home Ottice on the 
recent inquiry. He started 
electric lighting work as assist- 
ant engineer to Colonel (then 
Mr.) R. E. B. Crompton, at the 
Kensington Court station, and 
also in connection with the erec- 
tion of the Notting Hill Сов 
station, and the Stockholm City 
Lighting. After three years with 
Mr. Crompton, he joined the 
late Maior-General C. E. Web- 
ber as confidential assistant, ke- 
ing engaged оп constructional, 
parliamentary, and general con- 
sulting work. "Three years later 


Pror. A. SCHWARTZ. 


Mr. J. Е. C. SNELL. i ; ы 
he was appointed, in 1895, by 
Professor Henry Robinson tc 
superintend the construction of the St. Pancras Vestry Elec- 


tricity Works, and remained as Resident Engineer in 1895, when 
the works were started. From 1896 to 1906 he was Electrical 
Engineer to the Borough of Sunderland, and in 1899 he was. in 
addition, appointed Tramways Manager. He was President cf 
the Incorpcrated Municipal Electrical Association in 1903. and 
Chairman of the Newcastle Local Section of the Institution of 
Electrical Engineers in 1901-2. In January of this vear he read 
a Paper in London on “Cost of Electrical Power for Industrial 
Purposes " before the Institution. 


The titles of. 


^ 


STONEY, who was Chairman of the Newcastle 


1905-4, has been connected with the firm of 


Mr. G. G. 
Local Section in 
Messrs. C. A. Parsons & Co. 
fo: many years. Не has de- 
voted much time to investiga- 
tions in connection with high- 
speed dynamos for use with tur- 


bines, and his Paper on this 
subject, read  befcre the In- 
¿titution on April 2nd, in 
conjunction with Mr. A. H. 
Law, set forth the practice 


of his firm in this respect. 

Mr. T. Martner, F.R.S., comes 
on to the Council as a full 
member for the first time, but 
he was Associate Member ot 
Council in 1904-5, 1905-6, and 
1906-7. During his long associa- 
tion with Professor W. E. Ayr- 
ton, F.R.S., Mr. Mather has 
carried out a large amount of work in connection with electrical 
instruments, and he is the author of a very large number of 
Papers read before the Physical Society and other institutions 
on this subject. He at present holds the position of Chief 
Assistant in the Electrical Engineering Department at the 
Central Technical College, and Examiner in the Electric Light- 
ing Department of Technology in the City and Guilds of Lon- 
don Institute. As co-author with Professor Avrton, he read 
the following Papers before the Institution іп 1894 :—“A Uni- 
versal Shunt Box for Galvano- 
meters "';  ''Transparent Con- 
ducting Screens for Electric and 
other Apparatus”; “An Astatic 
Station Voltmeter.” 

Mr. J. E. TAYLOR is Assis- 
tant Superintending Engineer in 
the Postal Telegraph Depart- 
ment, London. Не has under- 
taken considerable research work 
in connection with wireless teie- 
graphy, and has been associated 


Mr. С. STONEY. 


with the experiments | which 
have been carried out by the 
Post Office Engineers-in-Chiet. 
He was joint author with Mr. 


W. Duddell, F.R.S., of a Paper 
read before the Institution of 
Electrical Engineers in 1905, en- 
titled “Wireless — Telegraphy 
Measurements.'' 


TAYLOR. 


Alternative nominations must be made by two Mem- 
bers, supported by eight other Members, and must be 
sent in to the Secretary by Thursday next, together with 
the written consent of the nominee to accept office if 
elected. Ballot papers are then sent out to every 
Member, Associate Member, and Associate of the Insti- 
tution. The method of condueting the ballct is not 
laid down in the Articles of Association, but it max 
be presumed that it would be а postal ballot. 
In the event of no alternative nominations 
being received by Thursday next, the Council's 


nominees will be declared duly elected at the Annual 
General Meeting on May 28th. 
The Chairmen of the Local Sections, who are er- 


officio Members of Council, have not all been elected 
yet. They are chosen by the Local Sections them- 
selves. Mr. W. W. Lackie, Electrical Engineer to the 
Glasgow Corporation Electricity Department. has been 
selected for Glasgow, and Mr. H. E. Yerbury, Elee- 
trical Engineer to the Sheffield Corporation Tramways. 
has been elected Chairman of the Leeds Local Section. 


The following Members remain on the Council :— 

Vice-Presidents.— Colonel Н. С. L. Holden. F.R.S.. and D: 
G. Kapp. 

Members of Council.—S. Evershed, Н. E. Harrison. Dr. E 


Hopkinson, J. W. Jacomb-Hood, J. E. Kingsbury, M. O'Gorman, 


С. W. Partridge, W. Н. Patchell, W. Rutherford. A. A. С. 
Swinton. 

Associate Members of Council.—.J. Hunter Gray and Н. 
Human. 
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THE NEW STEARN METALLIC FILAMENT LAMP 


UR readers will doubtless be glad to have a full 

description of the new metallic filament lamp 
which Mr. Stearn exhibited at the last meeting of the 
Institution of Electrical Engineers. 

The principle is as follows:—The 100-volt Osram 
and similar metallie filament lamps consist usually of 
four metal filaments connected in series in one bulb: 
except in the case of the tantalum lamp the whole of 
the filament is not one continuous wire. These fila- 
ments are very fine—something in the order of one- 
thousandth of an inch diameter—and if there is а 
slight flaw in one of them, so that it burns out before 
its time, the whole lamp is rendered useless. Mr. 
Stearn conceived the idea of making up a lamp-unit 
consisting of four or five tubular lamps, each contain- 
ing a single V-shaped filament and connected in series. 
Each of these tubular lamps requires from 25 to 20 
volts, and is removable separately from the lamp body. 
The individual tubular lamps will eost about a shilling 
each, and, although the first ecst of the whole unit with 
its body will be greater than an ordinary metallie fila- 
ment lamp, Mr. Stearn estimates that the cost of re- 
newals will be far less, as those filuments without flaws 
will burn far longer than the 750 hours, which is the 
present estimated life of the 100-volt lamps. Fig. 1 
shows the 100-volt lamp unit, consisting of five 20-volt 
lamps, and Fig. 2 a 200-volt unit with ten lamps. In 
order to find out which lamp had burnt out in the 
original form designed, the porcelain body мах pro- 
vided with holes opposite each pair of contacts all 
round the circle of lamps, and the lamps could be short- 
circuited, each in turn by inserting a metal plug, until 
the broken filament was indicated by the group light- 
ing up again. These holes are seen in the first two 


Fic. 1.—4 100-уот Lamp UNIT. 
SIZE. 


ABOUT Two-THIRDs ACTUAL 


illustrations and in Fig. 4, which is a plan and section 
of the body with the cover removed. In Fig. 4, also, 
the spring contacts are seen which hold the lamp; the 
pins of the lamp pass through holes in the cover. 


Although the same porcelain bodies are still used, 
there is an ingenious improvement in the lamp itself, 
made at the suggestion of Messrs. Handcock & Dykes. 


Fic. 2.—A 200-vo_tr Lamp UNIT. SCALE ABOUT Two-TrHIRDS 
ACTUAL SIZE. 


By the automatic insertion of a substitutional resist- 
ance when any single lamp tube burns out, the remain- 
ing lamp tubes of the group are kept burning. This 
substitutional resistance is simply a short carbon fila- 
ment within the lamp itself, clearly seen in Fig 3, in 
which the metallic filament is marked M апа this 
carbon filament C. The carbon filament is connected 
in parallel with the metallie filament through a minia- 
ture spark gap contained in the lamp cap and consist- 
ing of two small pieces of metal, separated by two 
layers of an insulating material resembling tissue 
paper. "The insulating material keeps the carbon fila- 
ment out of cireuit normally, but when any lamp tube 
burns out the potential across the spark gap rises from 
20 or 25 volts to the full 100 or 200, the insulation is 
punctured, and the two pieces of metal are fused to- 
gether, making a circuit through the carbon filament. 
This latter has the same resistance as the metal fila- 
ment, so that the same current as before gceson flowing 
through the remaining lamp tubes. 

Naturally, it is unnecessary with this arrangement 
for all the lamp tubes to be grouped together. The 
eight or ten 25- or 20-volt lamps on a 200-volt circuit 
can be distributed at varicus points in à room, or even 
in different rooms, and although they are on the same 
switch, the burning-out of one lamp will not cause the 
whole circuit to be extinguished. For this purpose 
the Stearn Electric Lamp Co., Ltd., of 47 Victoria 
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Street, London, S.W., who are the makers of these A PORTABLE CELL CHARGING SET 
lamps, also supply 25-volt lamps with substitutional 


ТЕ illustrate herewith : w form of portable cell charger 
renistances in bulbs of the ar noes shape. The com- ГЕ illustrate herewith a new fo Р ge 


which has been manufactured by Electromotors, Ltd., of 


20- to 25- Solt metallic filame at fen of 8, 12, and up individual cells and similar purposes. 
ae , 2 А . B 
16 c.p. (with the trade name Leuconium ’’) in The set consists of a low-voltage dynamo, direct driven by an 


fA 


« 
` ». 


ELECTROMOTORS LTP., 


PORTABLE MOTOR-GENERATOR FOR CELL CHARGING. 


Fic. 3.— ELEvATION oF TUBULAR LAMP WITH SUBSTITUTIONAL 


RESISTANCE. ‘TWO-THIRDS ACTUAL SIZE. ordinary semi-enclosed motor, suitable for, the service of the 

station. Both motor and dynamo are mounted on a substantial 

ordinary bulbs without the substitutional resistance, wrought-iron truck, which is provided with front swivelling 
for use with auto-transformers on alternate-current cir- wheels, and with rubber tyres throughout. Ап anchoring ar- 


rangement is also provided to lock the set in any pesition that 
may be desired. At the back end, mounted on a substantial 
angle iron support, is a marble switchboard, carrying a suitable 
D.P. switch and fuses and starter for the motor, terminals, and 
a shunt regulator for the dynamo, capable of varying its voltage 
from 0 up to б, a voltmeter, an ammeter, and a two-pin plug 
with flexible cable for plugging in at various points in the 
station. The set can be provided with two lengths of low- 
tension cable and special clamps for gripping cn to any of the 
cell terminals. The whole arrangement is designed to occupy as 
little width as possible in order to enable it to pass 
between the rows of cells, and should be very convenient for 
attending to central station batteries. 


cuits. The efficiency of all these lamps is between 
1] and 14 watts per standard British candle power. 


Metropolitan Association of Electric Tramway Managers.—A 
meeting of this a: sociation was held at the Municipal апа County 
Club, Whitehall, S. W., on Friday, April 24th, to receive and dis- 
cuss the report of their Committee relating to the licensing oí 
electric cars, &c. It was unanimously decidedly to prera for a 
modification of such clauses of the Metropolitan Public Carriage 
Act, 1869, as were deemed necessary for present-day practice. 
The annual dinner of the association was held in the evening. 


Coils of Bare Aluminium Wire.—The thin film of oxide which 
is always present on the surface of aluminium exposed to the 
atmosphere is of such high resistance that field coils are in 
use with no other insulation between adiacent turns but this 
film of oxide. Linen, paper, or other hygroscopic material 
about 0'1 to 0'4 mm. thick should be placed between the layers. 
[п an article in a recent issue of the Schweizerische Elektro- 
technische Zeitschrift it is stated thət the insulation resistance 
and resistance to breakdown can be materially increased by 
immersing the finished coil for a few minutes in water or in 
an electrolytic bath of organic calcium salts. In the latter 
case the coil is made the positive, and a lead plate the nega- 
tive, electrode. The coil is afterwards dried in an oven or 
by sending current through it until the temperature of the 
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coil is about 120° C. The insulating film produced in this 

manner is said to have a dielectric strength of several hundred 

Fic. 4.—PLAN AND SECTION OF PORCELAIN BODY WITH COVER volts, and, further, it does not peel off the wire as do other 
REMOVED. TWO-THIRDS ACTUAL SIZE. metal oxides. So long as the coils are dried before being 

subjected to any high potential, the effect of moisture is, 

The 20-volt tubular lamp gives about 10 c.p., and a therefore, to increase the resistance to breakdown, and, con- 


group of ten on a 200-volt circuit will give 100 с sequently, coils of bare aluminium wire would seem to be 
wit] ONSI ti f about 195 to 140 dd e particularly suitable for machines and other electrical apparatus 
ith a consumption of about 125 to 140 watts. working in damp places. 
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THE PRINGLE EMERGENCY TRAMWAY BRAKE 


HE general question of tramway brakes has 

excited much attention and discussion during the 
last two or three years, while the special subject of 
emergency brakes to meet the conditions of runaways 
and collisions has called forth a good many suggestions 
from the ingenious, most of which are distinguished by 
their impracticability and ignorance of the controlling 
conditions. Among men operating tramways and 
other similar enterprises there is a rooted objection to 
“* emergency " contrivances of any kind. Mr. P. J. 


A. Bracket Bolted to Truck Frame. 

B. Block with Groove engaging Flange of Car Wheel, and shaped to 
hold the renewable Skid-bar C of Mangunese Steel. 

D. Link carrying Block B 

G. Compression Spring Pressing B towards the Rail. 

Н. Set Serew forming adjustable stop controlling the Swivelling 
of the Bleck. 


Pringle, the Borough Electrical and Tramway Manager 
of Burton-on-Trent, takes the other view, as regards 
tramway runaways, thinking that a purely emergency 
brake is needed, and has applied himself to devising 
one which he believes to be free from most of the 
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Fic. 2.—OperaTING GEAR AS FITTED ON BuRTON-ON-TRENT 
CORPORATION TRAMWAY CAR. 


faults which attach to these devices. We need not dis- 
cuss the general question here. From the following 
description and statement of the results obtained our 
readers will be able to judge of the efficiency of the 
brake, and of the probability of its powers being 
utilised when the very urgent need for them arises. 


-CAR BUOY - 


The illustrations herewith will give a good idea of 
the mechanical arrangements, and the method of opera- 
tion, which may be assisted by the following descrip- 
tion. Тһе operative part of the brake consists of 
shoes, or skids of iron or steel, shaped below to the 
profile of the upper part of the rail groove, but less 
deep, and provided above with a flange and an inclined 
groove matching the wheel flange. These skids are 
hung close up to and just in front of the car wheels by 
a slotted link under pressure from compression springs, 


ТЫ 
BACKWARD 
ws... 


I. Guide Plate embracing the Wheel and keeping B and С cover 
the Rail. 

І. Lever holding up Skid, through Steel Wire Cori, 

M. Lifting Lever. 

J. Operating Handle. 

К. Catch holding L in tie ‘Off Position" until Released by Pre-sure 
on J. 


so that when free the skid drops into the rail groove, 
while the wheel flange mounts the trailing end of the 
skid and so brings upon it the weight normally carried 
by the wheel. The skid is held '' off’’ by a wire cord 
passing to a lever on the platform, and is put “оп "' by 
a hand-lever which, on pressure, lifts a detent out of 
the first lever, freeing the skids. It is a special feature 
of the arrangement that a breakage of the wire, or acci- 
dental release of the lever, puts the brake '' on,’’ and 


-— 


— 
(oc 
oM 
“=e 
о тч 
‚Шз. 


| 


Fic. 3.—BRAKE OUT OF ACTION. 


also that the skid is brought into action by spring pres- 
sure and weight applied directly to it, whilst the effec- 
tive braking pressure is applied by the mounting of the 
wheel and does not depend upon the driver's exertion 
either to put the brake on or to take it off. In other 
words, the braking pressure is taken from the kinetic 
energy of the car, by lifting so much of it as is on the 
braked wheels. As at present arranged on a four-wheel 
ear, only the rear pair of wheels are braked, but the 
operating platform lever has two knobs, the forward 
one marked ''Forward Braking " and the back one 
marked '' Backward Braking,’’ so that in the event of 
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a backward runaway the driver can brake the wheels 
which are then actually the rear wheels by direction of 
movement. Either pair can be braked from either 
platform, so that the conductor, or anyone on the rear 


Fic. 4.—BRAKE DROPPED, BUT NOT ENGAGED BY WHEEL. 


platform of a runaway car, has the chance of using 
the emergency brake, whatever the mental or physical 
condition of the driver. 

Apart from these details of rigging, it will be seen 
that Mr. Pringle’s brake has two essential features. 
The first one, which we believe is quite novel, is that 
the skid or shoe enters the rail groove, and that the 
braking surfaces are on the sides of the groove and the 
skid, as the skid does nct bottom in the groove; and 
the second, which has certainly been used to some 
extent previously in ‘‘ run-back " skids, is that the 
braking pressure is got from the weight on а pair of 
wheels and not from any human or special mechanical 
store of power. 

A considerable number cf tests have been made in 
the presence of representatives of the Board of Trade, 
the technical Press, tramway men, and representatives 
of the Brakes’ Committees of both Tramway Associa- 
tions, with results of which some are tabulated below. 
The car used is a four-wheeled double-deck car, be- 
longing to the Burton Corporation Tramway Depart- 
ment, of 3'6" gauge, quite a normal car of the kind 
weighing probably between 9 and 10 tons unloaded. 
The tests were made on the Burton and Ashby Light 
Railway, on a straight gradient of about 1 in 12, in 
Hill Street, Swadlincote. Our representative wit- 
nessed a set of tests made with the rails wet and clean, 
the grooves running small rivers, the result of the 
snowstorm of the 23rd inst, and for comparison we 
print the results of a set taken on April 9th with rails 
dry and quite clean. 


Tests made on April 9th, 1908. Rails dry and clean. 
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Stop No. 8 was made after the wheels had been 
locked by a full application of the rheostatic brake. 
Stop No. 9 was made by the conductor, the power 
being left full on. These conditions represent contin- 
gencies which have led to certain runaway accidents. 

On April 23rd with rails clean, but running with 
water, the following results were obtained :— 


Tests made on April 23rd, 1908. Rails clean and wet. 
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In the above No. 6 was taken with only one skid in 
use, Nos. 7 and 8 were taken with wheels previously 
locked, and in No. 10 the power was kept on after the 
skid dropped. 

The above results have been worked out for retarda- 
tions deduced from both the observed stopping times 
and distances, and it will be seen that there is usually 
a difference between the results. As the speeds were 
taken from a tachometer driven off an axle, and the 
distances from chalk marks on the rails, the retarda- 
tions deduced from the distances are the more reliable. 
This is especially the case at the lower speeds, when 
the shock at the application is much more violent than 
at the higher, and this makes correct timing of the 
very short intervals difficult. Otherwise discrepancies 
between the two sets of results show that the retarda- 
tion is not uniform over the whole time, which is a 
natural result from the method of action of the brake. 
The figures show that a high-braking power is main- 
tained up to speeds which would be uncontrollable 
runaway speeds with any form of brake acting only by 
the weight of the car upon the rail table, and suggest 
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Fic. 5.—BnRAKE IN ACTION WITH WHEEL MOUNTED ON SKID. 


that for some reason or other the coefficient of friction 
between the sides of the groove and the skid is much 
higher, and does not fall off with speed so much as in 
the case of rail table, or wheel tyre, and an ordinary 
brake block. We believe that this would be a mistaken 
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view, but considerably more testing will be necessary 
to establish the facts. 

What has been done in this form of brake, whether 
by accident or design, is to get a kind of leverage by 
wedging. The sides of the groove being slightly in- 
clined to the vertical, the skid is forced into it as a 
wedge, and the pressure between the two bodies is the 
weight on the wheels multiplied by the ratio between 
the vertical and the horizontal projections of the 
grooves—in other words, by the inclination of the 
wedge. Thus, using only half the weight of the car, 
the effective braking pressure is several times that 
weight. Мт. Pringle merits much praise for attaining 
this result by whatever road he reached it. There is 
another point in the action which is well marked in 
stops from low speeds. These stops are very violent 
and the retardation very high, whilst at higher speeds 
there is much less violence. The reason seems to be 
that the first effect of the application is to make the 
car mount upon the skids at the expense of part of its 
kinetic energy. At lcw speeds the retardation cor- 
responding to this loss of kinetic energy is greater than 
at high speeds; it is, in fact, roughly inversely propor- 
tional to the speed. 

The retardation due to the mounting of the wheels 
on the skids is the predominant action at low speeds, 
whilst at higher speeds the frictional action is the 
more important. The retardations observed seem to 
agree with these views, and some portion of the dis- 
crepancies between the retardations as measured by 
the distance and by the time may be due to differing 
proportions of the two actions. The mounting occurs 
in a very short space of time, and may be somewhat 
dependent upon momentary conditions of cleanliness, 
dryness, &c. Besides the stop tests tabulated, several 
others were made simulating various accidental condi- 
tions, running backwards as from a failure of power 
when climbing the gradient cf 1 in 12, and attempting 


TWO 


HE accompanying illustrations represent two 
examples of somewhat different forms of large 
electric cranes which have recently been erected. The 
double cantilever crane shown in Fig. 1 has been erected 
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to start against the brake, when the wheels slipped, but 
the car remained stationary. Under all the cireum- 
stances tried the brake held with complete security. 

As above stated, the brake is put forward as a pure 
emergency brake, and not a service brake in any 
sense. It will not serve in place of the ordinary 
slipper brake for descendirg hills, nor for controlling 
cars in heavy traffic. The саг has to be backed off 
the skids before the latter can be raised. This is in 
no way against the brake as to its designed use, and, 
granted that an emergency brake is desirable, then 
Mr. Pringle’s is certainly effective, and adds little to 
the weight or bulk of the equipment. Further tests 
will be needed to show its action on greasy rails, but 
the very heavy pressure between the active surfaces 
and the scraping action of the nose of the skid should 
remove the offending mud instantly. 

We understand that Mr. Pringle has made many ex- 
periments with various materials, and has settled on 
a particular grade of manganese steel as giving the 
best results. This is doubtless mainly a question of 
strength and hardness, as the skid is severely stressed, 
and is subject to abrasive action which will alter its 
shape and therefore its efficiency. А hard material 
is, therefore, necessary for the retention of regular 
action. If we are right about the action of the skid, 
bottoming in the groove would be fatal to its effective- 
ness. 

We have to thank Mr. Pringle and his assistant, 
Mr. Hall, for the opportunity given us to see these 
interesting trials, and Mr. J. Toulmin, the manager 
of the Burton & Ashby Light Railways, and Mr. 
Shaw, of his staff, for the facilities and assistance 
offered us. : 

We understand that Messrs. Mountain & Gibson, 
Ltd., have taken up the manufacturing rights of this 
brake, so that it will, doubtless, be on the market 
within a short time. 


NEW ELECTRIC CRANES 


540 yards long, thus covering the greater portion of the 


company's immense timber yard and giving greater 
facilities to the traders. 
The tctal length of the crane is 188 ft., and the total 


Fic. 1.—10-тох DovBrLE CANTILEVER ELectRIC CRANE, LANCASHIRE AND YORKSHIRE RAILWAY, NORTH MERSEY AND ALEXANDRA 
Docks Goops STATION, LIVERPOOL, 


by the Lancashire & Yorkshire Railway Co. at their 
North Mersey and Alexandra Dock Goods Station, 
Liverpool. It has a maximum lifting capacity of 10 
tons over a span of 172 ft., whilst the track which the 
crane travels upon is 28 ft. centre to centre, and is 


height 63 ft. It will stack timber to a height of 30 ft., 
the height to the under-side of the cantilevers being 
43 ft. The operator travels with the crab, thus having 
the load always in view—a matter of importance when 
working amongst timber stacks; consequently all the 
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controllers for working the motors are placed in the 
operator's cabin. The crane legs are placed sufficiently 
wide apart to allow a 40 ft. log of timber to pass 
through from one side of the yard to the cther without 
requiring to be twisted. The supply of power, which 
is at 600-volt continuous current, is taken from the 
third rail of the Lancashire & Yorkshire Railway Co.'s 
Liverpool and Southport electric railway. The crane 
colleets the current from an overhead wire with two 
tramway-type trolley arms and wheels, which are fixed 
to the end of one cf the cantilevers. The crane is also 
well lighted with are lamps placed out on the canti- 
levers, and lights are also fixed underneath the opera- 
tor's eabin, so as to travel about with it. 

The speed of operating, when dealing with the full 
working load on the hook, is as follows :—Hoisting, 
10 tons at 93 ft. per minute, taking 93 E.H.P.; crab 
traverse, 10 tons at 482 ft. per minute, taking 19 
E.H.P.; and crane traverse, 10 tons at 435 ft. per 
minute, taking 100 E. H.P. The crane has been tested 
with 124 tons throughout its motions, and has a margin 
for stability at one end of the cantilever of 50 per cent., 
i.c., equal to 15 tons on the crane hook. The total 
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Fic. 2.—25-roN ELECTRIC DERRICK CRANE, CLYDE NAVIGATION, 
NonrH WHARF, RENFREW. 


weight of the crane, including the crab, is 160 tons. 
The crane has been made and erected by Messrs. C. & 
A. Musker, Ltd., Tue Brook, Liverpool, under the 
direction of Mr. George Hughes, Chief Mechanical En- 
gineer of the Lancashire & Yorkshire Railway Company, 
to whom we are indebted for the photograph from which 
Fig. 1 is reproduced. 

The 25-ton electric derrick crane illustrated in Fig. 2 
has recently been erected by Messrs. Appleby s on the 
North Wharf at the Clyde Trust workshop, Renfrew. The 
crane is mounted on three circular steel-bound ecnerete 
pillars, so as to give 15 ft. headroom above level of 
the cope, and the foundations for these pillars are of 
concrete resting on piles. Тһе crane derricks with full 
load from 20 ft. minimum to 45 ft. maximum radius. 
The lifting speed at 40 ft. radius with 25 tons is 12 ft. 
per minute, and with loads of 10 tons and under, 25 ft. 
per minute. The slewing speed with maximum load 
of 25 tons at 40 ft. radius is 245 ft. measured at snatch- 
block. The back stays are built up of steel plates and 
angles; the horizontal stays form a cross frame, where 
they join together and have large gusset plates top and 
bottom, the slewing spur-wheel and centre pin sole- 
plate being fitted on top. 

The mast consists of two steel Joists and braced later- 
ally, and is supported on a live roller pathway З ft. 6 in. 
extreme diameter, and consisting of 16 forged case- 
hardened conical steel rollers 6 in. in diameter, working 


between roller path on sole-plate and path on mast- 
foot casting. Тһе Jib, 60 ft. between centres, is built 
up of steel plates and angles, the two sides being braced 
together laterally top and bottom by means of angles 
and gusset plates. The feet of the Jib are fitted with 
cast-steel bosses, and the head is fitted with two 30 in. 
diameter cast-steel rope pulleys. The hoisting barrel is 
of cast-iron, 36 in. diameter, turned and grooved right 
and left hand to suit the hoisting rope, which is 3°89 in. 
circumference. The rope is fixed at each end ot the 
barrel, passing from there over the jib-head pulleys, 
round the pulleys on the snatchblock to the jib head, 
the bight in the centre of the rope passing over a com- 
pensating pulley. Triple-spur reduction gear is pro- 
vided, the main wheel and pinion being cast-steel 
shrouded gears. The other gears are cut from solid 
blanks, the spurs being of cast-steel, and the pinions 
eut from mild steel bars. In addition to the three 
reductions mentioned, a two-speed gear is coupled to 
motor drive, the ratio being 1:2. When lifting the full 
load of 25 tons, the slow speed is used, and gives a 
lifting speed of 124 ft. per minute, but with the fast 
gear 10 tons may be hoisted at the rate of 25 ft. per 
minute. An automatic electro-magnetic brake is 
coupled direct to the motor, the brake drum being keyed 
to the motor spindle. This brake is applied by a weight 
immediately the current is cut off. In starting up the 
motor a solenoid coupled in series with it releases the 
brake. Combined with this is a centrifugal governor, 
which prevents the load, when lowering, attaining a 
higher speed than two and a half times the hoisting 
speed of the maximum load. A mechanical brake on 
the second motion shaft is applied automatically by the 
load and released by the motor. The motor is 30 
B.H.P. running at 500 r.p.m., and is of the Westing- 
house type. The derricking barrel is 36 in. diameter, 
and grooved right and left hand, and has maim gears 
similar to hoisting barrel. Triple spur reduction is used 
here also, with automatic brake on the second 
motion, and operated from hoisting motor. This 
gear ean be worked independently of the hoist- 
ing gear by means of clutches, and an additional 
hand brake is fitted on the second motion 
shaft for use when working at a fixed radius. When 
derrieking, the hoisting or lowering gear is always in 
motion, an arrangement tending to keep the load level 
during the operation. The derricking gear is triple 
purehase, with six-part wire rope similar to the hoisting 
rope. The rope pulleys are 30 in. diameter, and a com- 
pensating pulley is provided to equalise the stress on 
the ropes. The slewing gear is driven through worm 
and spur-wheel gearing by a 10 B.H.P. motor. The 
worm is double threaded of forged steel, and the worm- 
wheel rim is of phosphor bronze with machine-cut 
teeth. Ball-thrust bearings are provided on the worm 
shaft. Ап automatie solenoid brake, similar to the 
hoisting brake, is fitted to the motor spindle. Тһе 
slewing rack is of cast-steel, securely bolted to centre 
pin soleplate. An over-derricking device is fitted on 
the crane, and a radial indicator shows the slewing 
movement. The controllers, located in the machinery 
house, are fitted with a universal operating gear, and 
one lever only is necessary to work both. Change gear. 
clutches, &c., are operated by hand wheels placed con- 
veniently close to the controllers, so that the crane- 
driver has every movement under control while watch- 
ing the load. The machinery house is large enough to 
cover all the machinery except the derricking barrel. 
and is constructed of angle framing covered by corru- 
gated sheeting, and is lined inside with wood boarding. 
Windows are fitted in three sides, and a sliding dcor at 
each end provides an entrance when the crane is in any 
position. A ladder up one of the pillars to a platform 
along one of the horizontal ties gives the means of 
approach to crane-house, and other ladders give easy 
access to all remaining parts. 
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THE EFFECT OF METALLIC FILAMENT LAMPS ON THE BUSINESS 
OF ELECTRIC SUPPLY 


HE discussion on Messrs. Handcock & Dykes’ 
| Paper on “ Electrie Supply Prospects and 
Charges as Affected by Metallic Filament Lamps and 
Electric Heating ' was concluded at the meeting of 
the Institution of Electrical Engineers on ‘Thursday. 
In the Paper figures were given as to the reduction in 
consumption, especially when employing auto-trans- 
formers and 25-volt Osram lamps. The authors pro- 
posed to reduce the eftect on the station revenue by 
the introduction of а new system of charging, by which 
the consumer would be charged a fixed sum per 
annum, depending on the maximum current he requi- 
sitioned on signing his contract, and a certain charge 
per unit in addition. They proposed the employment 
of a ''limit indieator," which would dim the lamps 
when the contract maximum was exceeded. 

We gave a.long abstract of the Paper, together with 
а full report of the discussion, both in London and 
Dublin, in our issue for April 16th, p. 581. 

Mr. ARTHUR WRIGHT opened the first day's discussion by 
deprecating such advertisements as ‘‘70 per cent. discount on 
your bills," instead of “three times the light for the same bill." 
He pointed to the enormous increase in business which would 
accrue through cheaper light and to the necessity of reducing 
the cost of service connections. At present it cost nearly as 
much per kw. to connect a house as to build a station. Mr. 
Hvco Hirst announced a Paper on the evolution of the metallic 
filament lamp, which he had just sent in to the Institution. 
Incidentally he stated that new Osram lamps could now be 
paired with old. He thought there was no need to resort to the 
panic measures suggested by the authors. Mr. : BOTTOMLEY 
SMrTH did not approve of the proposed ‘‘contract demand ” 
system of charging. Mr. W. R. HawrLINGs, as an electrical 
contractor, objected strongly to the Wright system of charging, 
and favoured the authors’ system. Mr. К. M. Lona described a 
system in use at Norwich, 1n which the consumer is charged an 
annual sum of 12 per cent. of the net assessment of his house 
plus ld. per unit. 


Mr. C. P. Sparks (Chief Engineer, County of London Electric 
Supply Co.), who opened the resumed discussion last Thursday, 
said that as a supply company engineer he weicomed the metallic 
filament lamp as being the greatest step forward in the supply 
business for the last twenty years. The authors had suggested 
that these lamps, consuming as they did only a third of the 
energy that carbon filament lamps used, were going to be a great 
handicap to the supply business. He did not take such a 
pessimistic view for several reasons. In the first place, any new 
development, such as metallic filament lamps, was only taken 
up gradually; the whole of their consumers could not change 
from the carbon lamp to the metallic filament lamp in а day, and 
the supply station engineers therefore had a period in which to 
develop. The second advantage, in his opinion, was the question 
of the standard of lighting. lf the public was going to remain 
content with the present standard of lighting, it was true that 
the demand for electrical energy might fall oif, not, perhaps, in 
the ratioofathird, but in the ratio of half what it was at 
present, but when such a new development as the metallic 
filament lamp was put forward the whole standard of lighting 
was improved. Twenty-five years ago the introduction of elec- 
tric light improved the standard of illumination, and a further 
improvement was brought about by the incandescent gas mantle. 
The gas companies, by the introduction of the mantle, received 
an enormous impetus and became real competitors of the 
electrical supply companies. Electrical engineers now had put 
into their hands a weapon that enabled them effectively to 
compete with the gas companies and still further to raise the 
standard of lighting. The gas companies had already possession 
of a very much larger field at the time the mantle was intro- 
duced, and in consequence the introduction of the mantle did 
affect them to some extent, and their progress was arrested. But 
in the case of electric lighting many had only scratched the 
ground, and they had now the larger field opened to them 
through the introduction of the metallic filament lamp. There 
was an enormous number of small consumers that it would pay 
them to connect. Another word he would like to say with 
regard to the standard of lighting, was that in his opinion 
people were willing to pay a certain amount for illumination. 
If a inan had been paying from £5 to £4 for lighting, he would 
still continue to pay in the vicinity of that figure, and the 
standard of lighting would be raised. There might be a certain 


set back in the case of companies having а purely private 
lighting business, but companies and local authorities supplying 
large areas with mixed classes of business, public and private, 
would, he felt sure, find nothing but increased prosperity from 
the introduction of these lamps. On the question of tariffs, 
while he had the greatest possible appreciation for the educa- 
tional value of the Papers read by Mr. Wright from time to 
time, he did feel that they all owed Mr. Wright a grudge for 
ever having invented the demand indicator. Untortunately 
many electrical engineers used the demand indicator some years 
ago—it was a kind of fad—but now it had become almost 
extinct. The complications and dithculties when these indicators 
were used on a large scale, were so great that he thought ore of 
the chief reasons of late years that business had gone ahead had 
been the simplification of tariffs. Another feature of the demand 
indicator was that the most important item of the bill was 
controlled by an instrument which was of a very inaccurate type 
and in no way compared with the accuracy ot the meter which 
measured the quantity. He thought that the only method of 
charging which would find favour, on a large scale, with the 
public was the flat rate. A very ingenious system was men- 
tioned at the last meeting, by which the tariff was to charge a 
fixed amount on the rateable value of the property and a low 
price per unit. That was a sort of tariff that might be applied 
in a small town by a local authority, but a company would not 
be able to do anything of that kind. People were already sufti- 
ciently worried by rates in the nature of fixed charges, and they 
did not require any more of them. 

Mr. С. Н. Srearn (Stearn Electric Lamp Co., Ltd.) said that 
the most satisfactory method of transition from carbon to 
metallic filament lamps on alternating-current circuits was by 
the use of transformers. In this way they could adapt the 
voltage to the lamp instead of the lamp to the voltage, which 
was а very much easier thing to do, but the problem with direct 
currents was a very much more ditticult one. ‘There was no 
other way of using metallic filaments except in series, whether 
they collected a number of filaments in one bulb or whether they 
placed them in separate enclosures, and then collected them 
on a common base, or whether they distributed the small units 
at a distance from one another and connected them in series. 
If they had to collect all the filaments in one place, it seemed 
to him that if they placed each filament in a separate enclosure 
and then assembled them on a common base, they had a very 
much more economical method for the maintenance of the lamps 
than in placing them all in one bulb. These filaments were 
extremely delicate, being, as compared with the carbon lamps, 
about one twenty-fifth of the section for the same candle-power and 
the same voltage, and on the average of three times the length. 
The average lite of the lamp was therefore enormously increased 
by the fact that each element could be renewed independently 
of the others, instead of the whole set of filaments having to be 
replaced if there was a slight Нам in one and it burnt out. In 
a test he made, a group of five 20-volt tubular lànps was placed 
on a porcelain receptacle on an ordinary 100-volt circuit. At 600 
hours one filament broke. In ordinary circumstances it would 
have meant a renewal of the whole lamp, but in this case that 
element could be renewed, and on this being done the lamp 
went on for 2,000 hours before another element broke. "That 
was renewed, and at 2,600 hours a third broke. Assuming 5s. 
as the original cost of the lamp, with the three renewals at 18. 
each, this meant 2,600 hours for 8s. instead of 5s. for 600 hours, 
which would have been the case for a single lamp, as the first 
lamp went at 600 hours. If, instead of assembling these units 
on one base, they were distributed, say, ever an electrolier or in 
different parts of а room, then they had a more etlicient system 
of lighting undoubtedly, but they had these two great disad- 
vantages: (1) if one element went out all went out, and if 
all the elements were collected on an electrolier they might be 
left in total darkness at any moment; (2) it was necessary to 
make a search to find which one had failed, and the more there 
were in series the greater became this trouble. It had been 
suggested to him bv the authors of the Paper, that, 1f it were 
possible to utilise the rise of potential that occurred when a 
filament breaks, to short-circuit the broken lamp, the trouble 
might be overcome. Several methods were suggested and some 
experiments were made, and finally they hit upon the arrange- 
ment which he exhibited. Mr. Stearn then explained the lamp 
which is described elsewhere in this issue, and illustrated its 
working by means of a model. 

Mr. Percy Stitt (Chief Engineer, Chelsea Electricity Supply 
Co.) thought the authors’ suggested system of charging was a 
satisfactory one from the point of view of providing an adequate 
return upon the capital invested in making provision for the 
supply to each individual consumer. The convenience which it 
might provide in doing away with the necessity of using more 
than one meter in the case of consumers who wished to use the 
energy for different purposes was, also, he thought, a great 
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point in its favour. In view of these and other advantages, it 
was, therefore, with great regret, after reading through the 
Paper, that he came to the conclusion that the system of 
charging was not practicable. It offered at least two very 
serious difliculties апа objections. The arbitrary fixing. of a 
contract demand by the electricity supply manager would Бе 
a ditticult matter indeed, and he felt sure it would lead to 
constant and interminable discussion with the consumer. What- 
ever knowledge an electricity supply manager might think he 
had of his district, it was impossible to forin an opinion from 
the number of lamps declared as to what proportion were likely 
to be generally used. The proportion would depend upon the 
particular habits of the consumer, upon the manner in which 
the installation had been wired, and upon whether it had been 
liberally lamped or sparingly lamped. The candle-power of the 
lamps, too, was a very uncertain quantity, because frequently 
the 8-c.p. lamps which were declared in the first place were 
subsequently altered to higher candle-power when the necessity 
arose. Also, the irregular use of heating apparatus, &c., would 
be another point which would add to the difticulties of fixing 
the contract demand. It was true that the authors proposed 
to use a limit indicator to get over these ditliculties, but he felt 
sure that any such apparatus would not only be unsatistactory 
in its working and expensive to maintain, but it would also 
lead to other serious dithculties with the consumer. A second 
objection which he could foresee to this system was that any 
system based upon a charge for contract demand, pre-supposed 
a fairly regular annual use of the supply by the customer. 
This might be workable in the case of shops and certain business 
premises, but in the case of private house lighting —certainly in 
the London residential districts—it would be an impossibility. 
Owners were frequently going away for long periods and at 
irregular times, they might sublet to a tenant with different 
habits, and many of the houses changed their ownerships fairly 
often in London. In the case of power supply to factories, of 
course, the case was very different, and a system based on a 
charge per kilowatt and a reasonable charge per unit, slightly 
in excess of cost. price, might work very well, but for private 
house lighting he thought there was no doubt whatever that 
what the consumer wanted was a flat rate. The average con- 
sumer was not a mathematician, and he liked to be charged 
on the simplest possible system. But there was a very much 
better chance of doing business with a customer of that sort 
if he could be given a straightforward answer to his question 
as to what the price of the unit was, instead of having to go 
into an explanation of a complicated system of charging. In 
fact, this was the chief objection to the Wright maximum 
demand system. He did not agree with the statement in the 
Paper with regard to the “inherent absurdity * of differentiating 
between the charge for heating and lighting," but time would 
not permit him to pursue that point then. 

Mr. L. ANpREWs (Key Engineering Co.) agreed that the metal- 
lic filament lamp was an excellent thing for all, and particularly 
tor lamp-makers and wiring contractors, and ultimately for 
supply undertakings, but he did think there was something in 
the risk which the authors referred to. He read out a paragraph 
that appeared recently in. ELECTRICAL. ENGINEERING (March 5th, 
page 368), in which it was reported that a certain Electricity 
Committee [Hastings] anticipated а deficiency of £3,581 for 
the year ending March 31st, 1908, and in their report the 
Committee stated that the reduced income from private lighting 
was almost entirely due to the lower consumption in consequence 
of the increased use of metallic filament lamps. lt was in- 
teresting to note, he said, that the gross revenue of the under- 
taking was under £20,000 a year, and two years ago they 
made a profit on 15 months’ working of between £2.200 and 
£2.300, so that there had been an annual falling off of about 
£5.000 in profits, which the Committee attributed to the metallic 
filament lamp. To this must be added the loss of the natural 
growth of the business. which growth for six consecutive years 
previously had averaged 18 per cent. per annum. This particu- 
lar instance might be a special case, but he had discussed 
the matter with other central station engineers, and was 
told that in another town, whereas the normal increase was 
about 17 per cent., last year this was only about 4 per cent. 
‘These two cases showed that the remark made by Mr. Arthur 
Wright at the last meeting, that it depended a great deal upon 
the man and the way the problem was tackled, was true, and 
it also showed that the authors were somewhat justified in 
drawing attention to the matter. Coming to systems of charging, 
Mr. Andrews said that he considered a flat rate was very in- 
equitable. For instance, it was impossible to rell current to a 
certain class of consumers at 54. per unit and cover all charges, 
while, on the other hand, they knew it was quite possible, under 
certain conditions, to sell electricity at an inclusive rate of 4d., 
and to make а good profit. The authors had referred to a 
system which was used at Hastings. This system charged 10%. 
per lamp demanded per annum, and 134. per unit. It worked 
remarkably well where the maximum demand system had been 
a failure, and he thought the reason was that every consumer 
understood it. Under the system at Hastings the опон was 
increase l in three vears more тату than in. the previous 


' The word *'abserdity " in the Paper was altered to ‘‘difticulty ". in the 


author's revised pioof.— En. E. E 


fifteen years, and the load factor was greatly improved; and, 


further, they found the system was being used intelligently. 


Consumers who previously used electric lighting in windows only, 
had basements wired, and used them during the day, thus 
improving their own load factor and also that of the supply 
authority. Incidentally the advantage of this system was that 
it would have made it possible to get over the loss referred to 
above by offering the consumer а reduced rental per lamp of 
maximum demand, and increasing the charge made on the 
alternative flat rate. 

Mr. J. F. C. хеш, said he took a more optimistic view of 
the advent of the metallic filament lamp than the authors, 
Some time ago he made some photometric tests of incandescent 
gas burners, and found that 11 c.p. hours per cubic feet were 
obtained with gas at 2s. 6d. per thousand. That meant that 
the cost was 0°003d. per c.p. hour. With a one watt per candle- 
power metallic filament lamp, that meant it was equiva- 
lent to electricity at 34d. per unit, a figure at which a great 
many stations were supplying current for lighting, and a figure 
Which he thought most undertakings would reach. He could not 
help feeling that the use of auto-transformers and the fixing of 
lamps in series was a temporary expedient, and that the -inven- 
tive genius of the lamp manutacturer would produce а lamp 
which would work singly on the 240-volt circuit. In the Paper 
the authors referred to the capital invested in gas and elec- 
tricity undertakings. Reading these figures, he thought they 
took a very pessimistic view of the electrical industry. 
For instance, the capital outlay on electricity undertakings was 
£7 10s., and on gas £4 10s., to obtain a gross revenue of £l 
per annum; whilst the ratio of working expenses {о receipts 
was 46'3 per cent. and 75 per cent. respectively. But the authors 
did not point out that the net profit on the gas undertakings 
was only an average of 5°44 per cent., whereas in the case of 
electricity undertakings the average was 689 per cent. Of 
course, it might be said that this was due to the charges for 
electricity being too high; but he did not think this was really 
the case. If the gas undertakings were in the position of the 
majority of electrical undertakings, and had to pay in addition 
to interest, sinking fund charges, amounting in all to 64 per 
cent., they could not do it because they would require 
£8.000.000 to pay 62 per cent. on the capital sum, whereas 
the profit was only £6.800.000. Та the case of electricity, on the 
other hand, they required £2.250.000, and they had £3.275.000 
with which: to do it; so that the electricity undertakings ap- 
peared to be in a very much better position in that respect than 
gas undertakings. Continuing, Mr. Snell said that he was опе 
of the heathens who differed trom Mr. Andrews and the authors, 
and believed in the flat rate; although it was not scientifically 
the correct way, it was commercially the best жау 
of charging lighting consumers. He had had some 
years' experience in the provinces in а town where gas was 
extremely cheap, and he knew the very great difficulty he had. 
in the first case, with the maximum demand indicator. Like 
many other engineers, he followed that craze, and he also 
adopted other methods, but finally he adopted a simple flat-rate 
method, and he could not help thinking that as the supply 
became more general they would be in a better position to 
charge a uniform flat. rate initially, with varying discounts 
according to the user. | 

Mr. Rorert HamMonn was thoroughly with those who be- 
lieved that the new lamps were a magnificent thing for the indus- 
try. They had been saying for the past twenty or more years 
that they could entirely abolish gas if, by various methods of 
economy, electricity could be produced cheaply enough. They 
had made a fair fight against gas for all these vears, and at 
last they found themselves in possession of the metallic filament 
lamp. and of being able to supply in England electricity at prac- 
tically a cheaper price than that at which gas was being sup- 
plied. Of course. they were all well acquainted with the fact 
that in many foreign cities gas had been entirely abolished. 
When he first went to Madrid to lay down the electricity works 
there, gas was 12s. per thousand, and even with carbon filament 
lamps they were able to make such a show that the gasworks 
were shut up. They had talked of shutting up the gasworks 
in England for a great many years, and the invention. of the 
metallic filament lamp made the tenure of the gas manayer a 
very short one. He was not so sanguine as Mr. Sparks that 
they were going to raise the standard of lighting. He thought 
that in most electricallv-lighted houses there was too much light. 
As long as the Gas Light & Coke Co. was paving its big 
dividends he was very happy, because he saw what an enormous 
field there was for electricity. When Mr. Cripps last year was 
before the Parliamentary Committee, he stated that his clients, 
the Gas Light & Coke Co., were actually drawing one million 
pounds per annum from their pennv-in-the-slot meters; he (Mr. 
Hammond) immediatelv stated in his evidence what a striking 
proof this was of the enormous advantaves that were coming 
to the electric lighting companies when they took in hand the 
supply to small consumers. The falling off of output was, of 
course, going to happen in many cases through the introduction 
of metallic filament lamps, but it would only be temporary. 
He had provided an extra 1.500 kw. set at Hacknev fifteen 
months ago; the plans were laid down for it in order that it might 
be working in December to cope with the enormous increased 
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load. As a matter of fact, that load had not come on; they 
were only about 100 kw. ahead instead of 600 or «(CO kw.. as 
had been anticipated. London had not suffered. very much so 
tar, however. In 1901 the number of units turned out in 
London was 69,000,000, an increase of 34 per cent. over the 
previous year. In 1902 the amounv was 86,C00.000, an increase 
of 25 per cent.; in 1905, the number was 110.000.000. an in- 
crease of 27 per cent. ; 1964, 129.000.000, an increase of 17 per 
cent. ; 1905, 154.000.000, an increase of 19 per cent.; for 1906 
there was an increase of 13 per cent.; and for last year to 
March 31st the increase was 12 per cent. ; so that London. was 
not doing badly. He felt quite confident that by the time metallic 
filament lamps were well at work immense good would come 
from them. He was entirely with the authors in ridiculing the 
idea of charging heating and lighting at different. rates. He 
quite understood a factory having its power at a different rate 
in consequence, of course, of the immense load factor, but he 
could not understand a double meter system in private houses. 
He thought a great deal of good would come through the wiping 
away of that idea, and putting the whole of domestic demand 
on one price. He was confident that the principle of the author's 
proposed system of charging was sound. 

In some remarks subsequently communicated, Mr. Hammond 
кауѕ that he entirely dissents from those who hold the opinion 
that the class of consumer who uses the light the longest number 
of hours can be best obtained by a flat rate. He continues : 
My strong opinion is that Messrs. Handcock & Dykes are work- 
ing on the right lines, and that their proposed contract demand 
system is one which would abolish many of the unpleasantnesses 
connected with the Wright maximum demand system. I see, 
however, some objection to a system which might entail a con- 
stant source of anxiety upon the consumer, апа I welcome Mr. 
Long's bright idea that each consumer should be charged a rental 
based upon the assessment value of his house, and, in addition, 
a small running charge. I trust that the outcome of this de- 
bate will be a determined attempt on the part of the leaders 
of the industry to get the Board of Trade to insert into their 
next Electricity Bill a provision enabling the electricity supply 
undertakings throughout the kingdom to make a fixed charge, 
whether by means of a “rate per kilowatt of maximum demand." 
or by a proportion of the assessment of the premises. With 
regard to the “fixed rate per kilowatt of maximum demand." 
this has figured in all the recent Power Acts and Bills, and is 
included in the three Bills of this Session. 

Mr. Leon GasrER said that if it could be arranged that a 
maximum demand consumer would not be charged more than a 
flat rate consumer, he thought the maximum demand system 
was going to be a great help to the central station. He 
thoroughly agreed that the metallic fdament lamp was going to 
bring about a great advance in the electrical industry, but 
hitherto the consumer had not been educated to a judicious use 
of his lamps. Contractors and lamp makers did not саге two- 
pence about the consumer. He suggested the engagement of 
educated canvassers, men who not onlv looked nice, but who 
knew what they were talking about. The gas companies’ reply 
to the electrical people on the question of profits was, that the 
electrical profits were paper ones: gas people had a safe. 

Mr. К. A. Scorr MoscniErr (Chief Engineer to the Electric 
Supply Corporation) said that the cost of services had been 
much reduced of late. and there was still further scope for re- 
duction. Another point in this connection was that. as the 
number of services were increased, the cost of the distributing 
mains per kw. connected was reduced, and this was a very 
important matter. He thought it would be found that where 
the supply was cheap the cost of mains was low. "There were 
large batches of houses with rents of £50 and £35 per annum 
where there was a great scope for business of a paying nature. It 
was a matter of regret to him that the authors had not given some 
description of the apparatus which they proposed for dealing 
with the contract demand. The matter had been brought to his 
notice some months ago, when he saw an advertisement of an 
American apparatus of this nature, but after thinking over it 
very carefully he decided he would not be the pioneer in intro- 
ducing it. The authors’ proposal resolved itself into practically 
a heavy meter rent and a low charge for electricity. It would 
be possible to devise a meter which, when it ran at the maximum 
rated output, would either read at double speed or switch on 
another train of wheels charging 8d. per unit. It appeared that 
the change over to metallic filament lamps would be gradual; 
it would probably take five years for the thing to settle down. 
and in that time a good deal might happen. When reading the 
Paper he happened to have before him an ordinary load curve, 
and it occurred to him to apply the reduction to the load. curve. 
The result was that he cut off the peak, and he got the best 
curve he had ever seen from the generating point of view, but 
he had also cut off all the profits. The day load on the curve 
was motors. He did not think they realised the vast progress 
that had been made in motor loads, particularly in the north 
country. In looking through come figures recently he hit проп" 
Darlington, where 38 per cent. of the output was on the tram- 
ways, 38 per cent. for lighting, and the remaining 24 per cent. 
was motor load. In the five vears in which he suggested that 
the metallic filament lamp would establish itself, the motor 
load was not going to stand still. In addition to that, lighting by 


metallic filament lamps would reach further, and would obtain 
a much better diversity than at present. They should hope to 
light a man from the time he got up in the morning until he 
went to bed at night. Very few of the supply people did that 
now. A man might have electric light for an hour or two in 
his otlice, and then he went home to gas, or it might be rice 
rersd, In this way there was a great field for extending the 
use of electric light. making it £0 cheap that people would waste 
it and bring down the obnoxious peak in the curve, and they 
might even hope to get a very much better load factor, Light- 
ing would then be an incident in the diversity of the load; it 
would not be the predominant partner, and they would reach a 
point when devices for giving a different rate for lighting and 
power would be unnecessary, and they could offer a rate tor 
domestic lighting low enough to get domestic heating also. 

Mr. Е. T. Rvinves Murray (Chief Engineer, North Metro- 
politan Electric Power Supply Co.) said he would have liked 
to have heard particulars of tests on small transformers, which 
he regarded as an entirely temporary expedient. He had heard 
an alarmist rumour that the power factor was not more than 
50 per cent. ; but he had found, from some tests of his own, 
that this was not so. Although at low loads the power factor 
might be as low as 07, it got up to nearly unity at full load. 
The authors referred {о small consumers, and suggested that 
these had not been tackled satisfactorily by the supply under- 
takings. One place supplied. by а company under the control 
of the North Metropolitan Power Co. had more lamps connected 
per inhabitant than any other place he knew of. No less than 
29 per cent. of the consumers were rental-wired or ‘‘free "' 
wired, and the revenue upon the capital outlay was 12} per 
cent. He thought that if it was possible to get this percentage 
return, including everything. upon free-wired апа rental-wired 
consumers, It was quite a satisfactory business to go into. The 
absolutely free-wired installation was a most excellent thing in 
small towns. There was а very large consumpticn рег 8-c.p. 
lamp installed, for. of course, the lamps were only put in. wheie 
they were used for long hours; the annual consumption per 
8.c.p. lamp in some of these installations was as high as 20 units. 
In his opinion the reason why the maximum demand system 
had given so much trouble in many districts was because the 
wiring contractors had not taken the trouble to understand it. 
The authors in the Paper mentioned that Section 19 of the 
Electric Lighting Act of 1882 provides that every person shall he. 
entitled to a supply of electricity on the same terms on which 
any other company or person is entitled under similar circum- 
stances to а corresponding supply, and stated that they did not 
understand why a consumer should pay one price for lighting 
and another for power. Perhaps the authors were not aware 
that in a large number of Provisional Orders now, the fourth 
schedule prescribed. one rate for lighting, perhaps 7d апа 2d., 
and for power and all other purposes another rate, probably 
21d. Mr. Andrews had already referred to the system in which 
a fixed charge of 10s. per lamp was made. It was an interest- 
ing fact that if the maxinum demand indicators were calibrated 
in thirtieths of a kilowatt, at the declared pressure, that was 
equivalent to ап 8-c.p. lamp taking 353. watts. With a system 
in which the fixed charge was high, and the charge for energy 
was low, there was an enormous advertising value. In an under- 
taking with over 2,C00 consumers, with which he was connected, 
he fixed the charge at ls. 9d. per 8-с.р. lamp per quarter, and 
Id. per unit. The advertising value was so enormous that even 
the Daily Mail was "had" by it, and published а paragraph 
saving that the Willesden Council was supplying electricity at 
1d. per unit; they forget all about the 1s. 9d. per quarter. 
That 1s. 9d. represented. £10 10s. per kw. per annum. With 
regard to the contract demand system, he agreed with one of 
the previous speakers that thev would have a burdensome life 
if they had to fix the contract demand for every consumer, The 
easiest way of dealing with the limit indicator would be to have 
a contact which the consumer himself could adiust, to decide 
what the maximum demand was going to be; it could then be 
arranged for a bell to ring to vive him warning when this was 
exceeded. He thought this would meet. the ditticultv. He abso- 
lutely failed to understand the authors’ opinion that ther 
system of charging would enable heating and such like to come 
into general use, for he could not see where the advantage came 
in for the consumer. If a consumer put a radiator or kettle on, 
it was going to increase his maximum. whether he was on the 
contract demand system or on the ordinary maximum demand 
system. His idea was to put an attachment by which the con- 
sumer could indicate his maximum demand and which could 
not be pushed back—and let that be the instrument on which 
the demand was fixed. 

Mr. F. бил, (Chief. Envineer, National Teleohone Co.) ex- 
hibited the curve on page 660, in which he had taken three cases : 
Wimbledon and Birmingham for electric lighting, and the third 
curve represented the charge for telephone calls. Ordinates 
marked “гайок are the ratios between the price charged and 
the number of units or telephcne calls respectivelv, taking the 
rate at 4,000 calls or units as one in each case, Л represented 
Pirmincham ; it started at 5d., and rame down to 3°61 per unit 
when 4.000 units were consumed, The Wimbledon case began 
at d., and came down to 365d. According to the authors, if 
there were a large reduction in the consumption the increase 
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of price per unit was so little that the undertaking might 
lose considerably. In connection with telephones, they had a 
sliding scale, with more slide, so to speak. The telephone scale, 
of course, only did to some extent what the maximum demand 


Ratios. 


Thousands of Calls or Units. 


system did, bw he thought it did it in a simpler way. It took 
into consideration the standing charges, and then the lower 
subsequent cost of giving the service after it had been estab- 
lished. Incidentally, he mentioned that when he was looking 
into this question he had a little ditticulty in finding anybody's 
rates. One electric lighting engineer in London said everybody 
had something different, and it all depended on the look of the 
consumer. 

Мг. К. B. MarigEws said that the introduction of the metallic 
filament lamp would only have a temporary deleterious effect 
upon the profits of electric lighting stations, and in the end 
was bound to do a great deal of good. He advocated a scheme of 
"persistent. educational publicity," which would take а year to 
get into proper working order, and from which benefits would be 
derived in the second year. The cost of services was coming 
down rapidly at the present moment. In one district in London 
last year the average cost of the services was just £4. "There 
„was a slot meter on the market at 30s., and for ordinary house 
services there was an ordinary meter at £2. Consumers could 
not understand the Wright maximum demand system, and those 
who had attempted to understand it did not use as much current 
as they might otherwise. 

Mr. W. M. Morpry said he wished to make а small sug- 
gestion in the direction of simplicity of words, and it was that 
they should call these metallic filament lamps ''wire"' lamps. 
They really had no business with the word “filament” in con- 
nection with lamps; it was a term introduced by the patent 
agents and lawyers over a patent case when they had to deter- 
mine what was a filament and what was a stick. It was im- 
ported hy the physiologists and botanists, and he thought it 
was far better to simplify the name of the lamp and call it 
what it was—a wire lamp—a good old single-syllable Anglo-Saxon 
word. He was with those who thought that this wire lamp 
was going to be a very great thing indeed for the electrical 
industry. There might be a little dip in the curve, but the 
curve must go up very much more rapidly when people realised 
what they had really got. He would like to emphasise Mr. 
Arthur Wright's advice which he gave at the last meeting, viz., 
to imitate the broad lines of the gas companies, and do away 
with self-imposed restrictions. That advice on the part of Mr. 
Wright was the best he had ever given, and, coming from Mr. 
Wright., very great weight. must be attached to it. It might 
be that Mr. Wright was seeing that the maximum-demand system 
was not theoretically right at all. There were a good many 
misunderstandings with regard to it, and the fact that it was 
not applied for power purposes was an indication that it was 
not believed in. With regard to the noint raised by Mr. Long 
as to short-circuiting the demand indicator when a man gave 
a party, he quite agreed with Mr. Long that when one man 
gave a party his guests shut up their houses to a sufficient. extent 
to keep the demand on the station unaffected. In 1901 there 
were three demand stations to опе flat-rate station. He now 
found that the exact reverse was the position, viz., one demand 
station to three flat-rate stations. But there was an intermediate 
class which gave both systems optionally, and the proportions 
were three optional, three flat, and one demand, showing that 
there had been a great change of opinion on this subject. The 
load factor was not апу better; in fact, it was worse in the demand 
stations; the units sold per lamp were not improved; and the 
price of the unit was not improved either. The svstem did not 
do any of the things it was supposed to, bnt it swallowed up 
in capital charges enough to cover a good profit for two or three 
vears. It might be interesting if he gave some results which 
he had got out illustrating what had happened since 1901. when 
Mr. Wright read his Paper on the maximum-demand system. 
The ontput had gone up fourfold, and the average price had 
сопе down threefold, t.e., to one-third. This, he thonght. was 
a very satisfactory result for six years’ work. From the electric 
lighting stations of this country the output was something 


enormous--674,000,000 units—and this did not include any of 
the power stations, such as the big Newcastle Company, and 
no entirely railway or tramway stations. It meant that there 
stations alone were using 15 to 2 million tons of coal per annum 
on а very moderate assumption. Whilst he adnured the authors’ 
Paper and their suggestions, he believed it would be better to 
simplify all installation work, to reduce the cost of getting into 
the houses, and simplify the methods of charging as much as pos- 
sible toa flat rate or two or three flat rates for different condi- 
tions. They should not have things that even electrical engineers 
could not understand. If installation engineers could not under- 
stand the maximum-demand system, it meant there was something 
wrong, for however theoretically perfect it might be, it was 
obvious that practically it was imperfect. 

The Presipent (Col. Crompton), summing up a few of the 
points raised in the discussion, said it was very interesting to 
notice how completely each speaker had taken part in the dis- 
cussion from his own point of view only. Some had to deal with 
a class of district where the ground was already very com- 
pletely covered; it was impossible in such a case to believe 
that if the consumers had to spend a great deal of extra money 
on the lamps they would not make a saving on the amount they had 
to pay to the supply company. Others, like Mr. Sparks, had 
districts which were not at all filled ир, and where there were 
an enormous number of consumers vet to be coupled up. These 
stations would be affected to the good bv the advent of the 
“wire lamp "—he was indebted to Mr. Mordey for the word. 
Supply stations had got to a very asymptotic point on their 
curves as regards cost, and nothing could help very much except 
greatly increased outputs and better load factors. Those who 
thought that great efforts had not been made to increase the 
load factors were entirely wrong. Engineers had been giving 
the matter much attention during the past few vears. Enormous 
efforts had been made; publicity departments had been organised 
and had been quietly at work, and he knew that in cases 
coming within his own knowledge practically everything 
had been done that was possible to get the lighting load. Every- 
thing had been done to supplement this by heating and power 
loads, and with most disappointing results. 'l'he heating came 
on at the same time as the lighting, and made the load factor 
worse. The power load also had been very disappointing, i.e., 
the load factor from power itself had been much less than 
had been expected. They must not forget the fact that they 
always had to pay practically 10 per cent. practically throughout 
England to the local authorities in the form of rates, and this 
was much more likely to increase than decrease. Again, they 
knew the cost of fuel was more likelv to go up than down, and, 
generally speaking, these increases were quite likely to counter- 
balance all that they as engineers could do—the verv little that 
they could do—by improving their machinery and improving 
their organisations. "Therefore, thev had reallv to consider this 
one great question of the equitable nature of the charge to the 
consumer, and he thought they were indebted to the authors 
for having brought the matter before the Institution. The Nor- 
wich system was a most important one. It was based upon a 
system which they had been used to all their lives for their 
water, and it was practically what they would all have to do 
eventually for electric light. It might not be at once, or for 
ten years, but he was convinced that ultimately they would be 
rated when the great electric supply concerns passed into the 
hands of the local authorities upon the rateable value of their 
houses plus a small charge for the electricity used. If that 
was to be so at a later period, why should they not work upon 
it now? Tt was an eminently equitable method, for it was quite 
certain that the causes which led up to this method of charging 
for water were based on the supposition that it was not right 
that large premises should skimp their water supply for sanitary 
and hvgienic reasons, and he thought it would not be very far 
distant when electric supply would be considered of equal im- 
portance to water supply; and. that being so, why shonld not 
it be run on the same simple basis? Anvone could understand 
it: 5 per cent., or whatever the amount was, on the rateable 
value of the premises, and a penny a unit, or whatever the 
charge might be. This would get over the immense injustice of 
the huge premises—such as the large Government buildings in 
Kensington—which electric supply companies had to supply. for 
the lighting of which during a few hours each vear every other 
small user in the district was practically contributing. 


Written contributions to the discussion have been sent in by 
Mr. J. Horace Bowden, Mr. J. E. Tapper, Mr. C. E. Skelton, 
and Mr. W. R. Cooper. 

Мг. J. Horace Волуокх (Borough Electrical Engineer and 
Manager, Poplar) writes that he is placed in a possibly unique 
position, having control of an undertaking possessing a power 
load which preponderates over the lighting load. During the 
current vear he estimates that the maximum demand for power 
on the Poplar undertaking will be 1,700 kw. and the output 
41 million units, equal to a load factor of 28°54 per cent. ; private 
lighting 1.000 kw. and the output one million units, equal to a 
load factor of 11°41 per cent.; and public lighting 200 kw. 
with an output of 3 million units, equal to a load factor of 
42:81 per cent.; making a total maximum demand of 2,900 kw. 
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with an output of 6 million units, equal to a net load factor of 
2562 per cent. He anticipates that the average price received 
will be, approximately :—Power, 054. ; private lighting, 5454. ; 
and public lighting, l'5d. ; or a net average price of 1'52d. The 
diversity factor for power upon this estimate is $75; for private 
lighting, 25; and tor public lighting, nil; or a net diversity 
factor of 3°06, with a total of 9,075 kw. connected. The stand- 
ing charge will be, approximately :—-1nterest and repayments, 
£15.000; other charges, £7.000; total, £22,000; and he wishes 
to show a net profit of something in the nature of £4,000, making 
a total standing charge upon the consumers of, say, £26,000, 
whilst the running charge will probably be about 0:454. per unit. 
According to the principle laid down by the authors, he con- 
tinues, each consumer should be charged equal to the extent of 
the maximum demand he may possibly make upon the station, 
ie., the capacity of his total connections, although in their 
examples they do not adhere to that principle. Dy this system 
the charge at Poplar should be £2 18s. 6d. per kw. connected, 
and 0°45d. per unit to produce the зато total revenue; and this 
would reduce private lighting by 1:22d. per unit to 221d. ; public 
lighting would be reduced by 0:864. per unit to 0°64d.; but the 
price to power consumers would be raised on the average hy 
045d. to 15d. In this statement 71 per cent. of the business is 
for power purposes, upon which the metallic filament lamp has 
no effect, and Mr. Bowden contends that it is, to say the least, 
impracticable. Аз it is impossible to compute the actual value 
of each individual connection to a system unless the demand 1s 
constant throughout the year, he says, it is necessary to resort 
to classification and allocate to each class its full share of the 
standing charges as ascertained by the maximum demand upon 
the station. Public lighting and 100 per cent. load-factor power 
consnmers have no diversity factor, and therefore the standing 
charge applicable to this class of supply is easily ascertained, a 
cheap supply being obtained by virtue of the load factor only. 
Lighting for office, shops, and other business premises of that 
class should also be governed by load factor and prices fixed 
according to business hours. The charge to power-users giving 
an intermittent load must be governed bv diversity as well as 
load factor; the efficacy of this is exemplified in the records of 
the Poplar undertaking, which has the greatest demand ot this 
class in the Metropolitan area. Mr. Bowden then expresses the 
opinion that it 1s the method of charging for domestic purposes 
to which the most serious consideration must be given, as here 
is a field capable of enormous development in which cultivation 
has barelv begun. Metallic filament lamps will do much, but 
cheaper and more perfect cooking and heating appliances will do 
more; and until we can hope to have the latter, Mr. Bowden 
thinks that this class of supply must һе entirely separated from 
all others and be charged upon its merits. His opinion is that 
the time is not far distant when it will be feasible to senarate 
the standing charges in such a manner as to allocate the cest of 
each individual service and fix an annual service charge to each 
consumer. The latter would include wiring in some cases, fit- 
tings, meter, and connection to mains, to which would be added 
a charge per kw. for the maximum consumable divided by the 
diversitv factor for the domestic class of load, making in all 
one fixed annual sum, unless the connections be augmented or 
reduced. 'The energy would be charged for as metered at the 
running cost. which, in a municipal undertaking, would be sub- 
ject to revision each year similarly to the general rate. 

Mr. J. E. Tarren (Resident Engineer, Beckenham Urban Dis- 
trict Council Electricity Works) states that in his district one 
house in six is already supplied, against an average all over 
the country of only one in ten, and the prospect of picking up a 
sutficient number of new consumers to cover the immediate loss 
is very remote. Under-estimating the position, if anything, it is 
quite possible for the 1.200 consumers at the station referred to 
to effect a reduction in their total consumption of 25 per cent. 
To give the same revenue, therefore, as at present, 33} per cent. 
in consumers must be added to the mains at a capital cost of 
£3,500 for services only, or an additional annual charge of £200, 
plus extra cost of maintenance of services and collection. During 
the years occupied in securing the additional consumers it is 
possible that the undertaking may have to run at a loss unless 
either meter rents or the prices charged per unit are raised. 
Mr. Tapper also refers to the power tactor of the transformers 
used for metallic filament lamps, which, apparently, contrary 
to Mr. Ruthven-Murray. he estimates at 50 per cent. To prevent 
the carrying capacity of the mains and plant being reduced in 
this proportion, he advises his consumers to put in transformers 
which on normal working load are nearly fully loaded. 


Mr. С. E. SkELTON writes that he does not envy the task of | 


him who seeks to convince the British public that one unit of 
current is worth more, say, between 5 p.m. and 7 p.m. than at 
any other hour of the дау; he suggests that it would be nearly 
ай wise for a restaurant proprietor to ask for increased prices 
at the time of his peak of load. 

. Mr. W. R. Coorer thought there would not be any great fall- 
mg off in revenue except on alternating-current networks, and 
this would be more than counterbalanced in many cases after 
a time by the new fields rendered available by metallic filament 
lamps. Апу restrictions on consumers would be most unwise, 
and the raising of prices as a solution of the difficulty should 
be adopted only as a last resource, as it might interfere seri- 


ously with the use of electricity for purposes other than lighting. 
Mr. Cooper advocated modification of our methods of supplying 
small consumers to unitate those in use on the Continent. ‘There 
should, he says, be no great difticulty in running a service 
cheaply along a whole block of buildings, say, under the first 
floor windows. Such methods, combined with the cheap Con- 
tinental system of wiring with unprotected wires, would do 
much to improve the situation. But this would not come about 
without some combination between contractors and station 
engineers. 


Mr. A. Н. Dykes, replving on behalf of both authors, showed 
the diagram below, which relates to а large alternat- 
inp-current station. ‘I'he curve for 1907-8 had started well 
above the curve of the year before, but in October of 
last year it had a bad attack of metallic. filament lamps, and 
the curve fell below the curve of the year before. It went on 
falling, until in Jaauary of this vear it got below the output 
of two years before, and it was still going down. This was not 
a case of the consumers falling off, for the rate of increase in 
this respect had been well maintained, as shown in the footline 
to the curve. He knew of single consumers in London who had 
reduced their bills by as much as £2,000 a year. Mr. Hirst 
had been a maker of lamps for years; when the conditions 
altered, he found himself in the possession of a lamp which 
would give three times the light for the same amount of current. 
At the same time the station engineer found the conditions 
changed, and his current was able to give three times the amount 
of light that it did formerly. Mr. Hirst's advice to the station 
engineer was to continue to sell current at the same price, and 
cheerfully to endure the loss for a longer or shorter period, in 
the hope that eventuallv he would recoup himself. It was to he 
expected, therefore, said Mr. Dykes, that Mr. Hirst would sell 
his new lamps at the same price as the old, and trust to the 


Maximum Load on Station in 
Kilowatts 


Dec. Jan. Feb. 


Lamps Connected : 


1905-6 102,000 
1905-7 108,000 
1807-8 118,000 


increased sales to repay him. Mr. Wright had stated that if the 
output of the Marylebone station were doubled the cost would 
Immediately come down from 454. to 2;d. Then, Mr. Dykes 
contended, if the criticisms on the Paper were valid, Mr. 
Wright should have reduced his price from 43d. to 23d. a year or 
two ago, and the increase in new consumers would have more than 
recouped the loss. Mr. Bowden, in his communicated remarks, 
had made two mistakes. ‘He had added all his expected profit 
on to the rental charge, and, secondly, he had hanged. the 
consumers on the capacity of plant or hghts installed instead of 
on their contract demand. The effect of this, of course, would 
be the same as the original Hopkinson method---to reduce the 
lights installed. Nevertheless, the authors agiee that the effect 
of their system on his figures would be to increase somewhat 
the charge for power and reduce it for private lighting, and 
they think that this would be equitable. Meeting the criticism 
made by some speakers that the system proposed by the authors 
takes no account of the diversity of the motor demand, they 
suggest that this is easily met by charging power consumers a 
lower rental per kw. of contract demand and publie lighting a 
somewhat higher one than lighting consumers, the exact differ- 
ence depending on the ratio betwen their diversity factors and 
the proportion which each bears to the total demand on the 
station. In conclusion, the authors suggest that the Institution 
should call together a committee of those most interested in 
the matter of obtaining the consent of the Board of Trade to 
raising the statutory limit of price chargeable; that this Com- 
mittee should consider whether joint action is advisable, and, 
if so, should formulate proposals. 


Cambridge University.—The inauguration of the Chancellor- 
Elect, the Rt. Hon. Lord Rayleigh, F.R.S., will take place to. 
morrow at 4 Carlton Gardens, Pall Mall, London, at noon. 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION 


E huve received a copy of the preliminary. pro- 

gramme for the thirteenth Annual Convention of 
the Incorporated Municipal Electrical Association, 
which will be held in Nottingham from June 30th to 
July 3rd. 

On the first day, Tuesday, June 30th, the Associa- 
tion will be welcomed by the Mayor of Nottingham, 
after which the President—Mr. H. Talbot, the City 
Klectrical Engineer—will deliver his address. This 
will be followed by the reading and discussion of 
Papers, and subsequently the Chairman and Members 
of the Electricity Conunittee will entertain the Asso- 
ciation at luncheon. In the afternoon various works 
will be visited. Wednesday, July Ist, will be devoted 
to a whole day's excursion to Dovedale. The Annual 
General Meeting will be held on the merning of July 
2nd, and in the afternoon the electricity and other 
works will be visited. The members’ annual dinner 
will take place in the evening. The Conference will 
come to a close on Friday, July 3rd, the morning of 
which will be devoted to reading and discussion of 
Papers. 

The following are some of the subjects which will be 
discussed during the Conference : —The Experiences of 
a Convener in Establishing an Electrical Undertaking ; 
the Equipment of a Testing Department; A.C. Accu- 
mulator Sub-stations; the Designing of Electrical 
Generating Stations; Overhead Equipment. 

It may be mentioned that this is not the first time 
that the Association has visited Nottingham, for dur- 
ing the Derby Convention of 1904, under the presi- 
dency of Mr. T. P. Wilmshurst, the Borough Elec- 
trical Engineer at Derby, a visit was paid to Notting- 
ham, several Papers being read and discussed in the 
morning and the annual dinner held there in the even- 
ing. 


POLYPHASE MOTORS FOR INDUSTRIAL 
PURPOSES 


Glásgow Discussion 


НЕ, Paper on the application of polyphase induc- 

tion motors for industrial purposes, by Mr. G. 
Stevenson, an abstract of which was given on page 629 
of our last issue, was read and discussed at Glasgow 
on Tuesday, April 14th. It will be remembered that 
the author was strongly in favour of squirrel-cage 
motors used in combination with friction. clutches, as 
opposed to slip-ring motors. 


Mr. CawrBELL. MCMILLAN said that the author had taken two 
classes of motor for the engineer engaged in the application of 
induction motors to choose from—those with short-circuit or 
squirrel-cage rotors and those with slip-ring or wound rotors— 
but he thought he might add a third class—those with internal 
resistance. They did not require any slip-rings, and in many 
cases they were very much simpler and were recommended up 
to a certain size--he thought about 50 horse.power. It was 
interesting to note that in the comparison of prices they would 
vary very much according to the copper market, because the 
chief gain in the squirrel-care rotor was the relatively small 
amount of copper in the design. In connection with the very 
neat method of starting patented by Mr. Mever, simplicity of 
operation was obtained at the expense of limiting the freedom 
of the designer, and anyone who stood up against the possi- 
bilities of fitting windings into motors according to desired 
characteristics would relinquish with the greatest reluctance the 
freedom to change over from the delta to the star connection as 
the requirements demanded. At the beginning of the Paper it 
was stated that, even if starting devices were included, the 
squirrel-cage motor came out still cheaper in sizes up to and 
including 50 horse-power, because the starting gear for that type 
was much simpler and less expensive than that required for the 
motor with wound rotor. But he thought that the occasions on 
which the throw-over switch could be adopted were rather 
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limited. In connection with clutches, he remarked that if there 
was any defect in the machinery, the time required to obtain 
the full speed night mean a great amount of heat generated in 
the coil, and provision must be made for the dissipation of that 
heat. He thought that had been the chief trouble in most 
clutehes—not that they failed to grip, but that they did not 
dissipate the heat in a proper manner. : 

Mr. Jons 5. NicoLsoN (Giasgow University) noted that the 
author, in speaking of the squirrel-cage machine, said that the 
absence of moving contacts made it absolutely sparkless, and 
therefore specially suited for operation in mines or mills where 
dangers from explosive gases existed, but later said that 
machines up to 20 horse-power might be used with ап air-break 
switch, end above that size it was good practice to use an oil. 
break switch. He should imagine that where syuirrel-cage 
machines were being started with an overthrow switch there 
would be a little sparking. The author's remarks on the prob- 
able saving of power from the use of roller bearings, as opposed 
to the ordinary cylindrical bearings, corroborated one or two 
experiments which he had made with 10 horse-power induction 
motor, where he found that the power required for starting 
when he took out the ordinary болш. and put in roller 
bearings was diminished fully 10 per cent., so that in ordinary 
cases with a long line of shafting the saving of power would be 
a great deal higher than 25 per cent. 

Mr. W. B. Hird (Mavor & Coulson) said that the author laid 
great stress on the superiority of the squirrel-cage motor over 
the slip-ring motor for most purposes, The advantages of the 
squirrel-cage motor were very evident from the manutacturer’s 
point of view, as it was a machine that would give lesa trouble 
and be a cheaper machine to make, and from the consumer's 
point of view also, on account of the smaller attention which 
one would have to give the machine. The greater freedom from 
breakdowns was also a point in its favour. He had had по 
experience of friction clutehes for high powers, but trom what 
he had heard he thought he was lucky in not having had 
experience. There was no doubt that friction clutches were 
looked upon with great disfavour. A few weeks аро (see 
ELECTRICAL ENGINEERING, March 12th, page 407) Mr. Henry А. 
Mavor had described an induction motor which he had devised 
and which he had called a spinner motor, in which the member 
carrying the stator winding was free to move as well as the 
motor, which was provided with an ordinary squirrel-ca;e 
winding. The whole thing was self-contained in the motor 
itself, and the extra cost was not more than would cover the 
cost of any friction clutch on the market. If the load was too 
big, it was merely necessary to allow the stator to be free, and 
it would accelerate. It was under perfect control during the 
whole time, and as the stator came to rest the rotor took up the 
speed. 

Mr. W. J. Betsey (British Thomson-Houston Co.) said that 
he would like to emphasise the importance of judging an induc- 
tion motor by what the author called the apparent ethciency, and 
not so much by the power factor or the etticlency separately. 
In the first place, the power factor was an extremely ditticult 
thing to measure with any degree of accuracy, whereas the 
apparent efficiency could be determined pretty accurately. 

Mr. J. HAtty Crate (British Westinghouse Co.) thought that 
the author had been a little too severe on the slip-ring motor. 
Undoubtedly the squirrel-cage rotor had many advantages that 
appealed to the user and to the purchaser or customer speakinz 
from a commercial standpoint, but the slip-ring rotor had alse 
many solid qualities, if properly constructed. The internal re- 
sistance method was not much used in this country, but in 
America it was largely used. 

Mr. Warrer H. Tittensor (J. H. Holmes & Co.) said that 
people were beginning to realise that shafting required money 
to run, but not many mill-owners would believe that thev were 
wasting 50 or 60 per cent. of their power. There were many 
cases where small manufacturers could not afford to go in for 
separate motors. so they put in one motor for the shafting, but 
if they really wanted to get the best results they should go in 
for separate motors. With терага to clutches, he was glad to 
sav that he had not had much experience of them in a larze 
size, but he knew a number of people who had. and when he 
had asked them for their experience they had replied. that they 
would rather not give it. The experience of most people was 
that friction clutches gripped too suddenly. 

Mr. STEVENSON, in reply, said that he was altogether against 
the method of inserting resistance permanently in the rotor 
Tn one device mentioned by Mr. Meyer the rotor was wound 
with two windings, one being with coils of iron wire and the 
other with couper. That method was tried and practised, but 
it was proved that the iron wires got rusted up with use in 
this climate, and the method was abandoned. In reply to Mr. 
Nicolson, in the case of fierv mines an air-break switch would 
not be used, but an oil-.bresk would be vsed. With respect to 
the special arrangement of Mr. Mavor, Mr. Hird had said that 
the extra cost of the spinner motor was not greater than a friction 
clutch would be, but he thought that if they took into considera: 
tion the special bearings. he did not think that that would 
apply. He thanked Mr. Beisev for his remarks as to ethciemy. 
as that was reallv a very important point, because manufacturers 
were often asked to guarantee the power factor and etliiency 
separately. 
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- ELECTRICALLY-DRIVEN WHARF CONVEYORS 


| N article іп the Electrical World (New York), describing 
A some of the purposes to which electric power is put in New 
Orleans, contains details of two different forms of conveyors 
im use at the docks. One of these is a conveyor installation 
for handling bananas and similar cargoes at the United Fruit 
Co.'s Illinois Central Docks. At these docks four Harris-Edel- 
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Fic. 1.—Specran ELectricaALLy-DRIVEN CONVEYOR FOR 
CARGOES OF FRUIT. | 


ston conveyors hive been erected by Messrs. Woodward, Wight 
© Co. Аз is shewn in Fig. 1, each conveyor consists of an 
A-frame of steel with derrick and booms, mounted on a 
movable platform with trucks, in order that the conveyor can 
be shifted to suit the positions of the hatchways of vessels 
berthed alongside the wharf. Оп an endless canvas belt, 5 ft. 
4 in. long, are spaced 70 pockets; the spread of the pockets 
being 36 in The conveyor belt is lowered into the vessel's 


ч 
sdt 


Й 


Ч 


prevent injury to the fruit. From the platform on the docks 
the fruit is assorted and distributed to *he cars of fast fruit 
trains which are made up on spur tracks terminating near the 
conveyor. 

Each conveyor is operated by a 15 h.p. induction motor, and 
this motor litts the main boom, operates the auxiliary hoist, 
runs the carrier belt, and moves the tower up and down the 
track, which has a 20-ft. gauge. The tower weighs about 
55 tons, but it can be placed in a position and begin unloading 
the cargo within ten minutes after an open hatchway ship 
comes alongside the wharf. One man operates each tower, and 
one tower is used at each hatch. The towers are all adjustable 
to ships having carrying capacities of 10,000 to 65,000 bunches 
of bananas, and to a variation in the height of the Mississippi 
River of 21 ft. 6 in. The main boom consists of a 12-in. I-beam, 
and the hanger and marine leg frames are of 10-in. channel iron. 
The conveyor speed is 118 ft. per minute. The different hoists 
and movements are thrown into service by clutches on the main 
driving shaft in the tower. The main driving shaft is operated 
by a 6-in. belt connected with the motor pulley, and the hoist 
connections are operated through chains and bevel gearing. In 
actual service each tower is housed to protect its machinery 
and the fruit handled from the weather. The slack of the 
conveyor belt is taken up by an idler running in a slot at the 
lower end of the marine leg. 

Each conveyor can handle from 2,500 to 2,800 bunches of 
bananas per hour, according to the size of the fruit, or about 
10,000 bunches per hour from a four-hatch ship. The process 
of discharging by this means effects a saving of about 50 per 
cent. in the quantity of labour required, and as the bunches of 
fruit are handled only twice from the ship’s hold to the cars, 
the saving in damage to the fruit is very great. By the old 
method of unloading, about 600 men would be required to dis- 
charge a large cargo in 24 hours, whereas with the conveyor 
the same work can now be done in seven or eight hours, and 
with 300 men. In the old system platforms had to be erected 
in the holds, on which men stood and passed the fruit from 
one level to another, sometimes a dozen handlings being re- 
quired between the ship and the car. This resulted in a loss 
of 150 bunches through injury by rough handling in a cargo of 
30,000 bunches. By the use of the conveyor the damage does 
not exceed eight to ten bunches, and the saving in time of 
unloading means about a day’s earlier delivery at the interior 
fruit markets; also, it often means a saving in the value of the 
ship’s charter of from $100 to $200 per diem. 

It would be impossible to handle the New Orleans banana , 
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hatchway by a marine leg which serves as a frame for the 
former, the whole leg being attached to the main boom of the 
hoist by a steel hanger and to an auxiliary boom by a block and 
fall. The belt is loaded by hand at the different deck levels. 
and carries its product across the wharf to a platform belt on 
the shore end ot the equipment, delivering the fruit on the 
platform automatically. Cloth buffers previded at the platform 


traffic without thes» electrically-operated conveyors. Ап ex- 
ample of recent rapid unloading is furnished in the case of the 
steamship Chirripo, a four-hatch boat, from which 51,500 
bunches were unloaded in 7hrs. 15 min.; 400 men being em- 
ployed. Nearly doable this force and 24 hours would have 
been required by hand. The energy cost for operating the four 
machines two months was only $88, and one and one-quarter 
А LJ 
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million bunches were unloaded. The labcurers receive 30 cents 
per hour. Cargoes of sugar have also been unloaded by the 
conveyor with a saving of 25 per cent. Inward freight, 
packages, and barrels not exceeding 450 Ib. in weight are also 
unloaded in this way. 

At the Southern Pacific docks in New Orleans some 15 floor 
conveyors or ramps have been installed to eliminate the hard 
work of pushing truck loads up inclined planks between the 
ships and the storehouses. Each conveyor is operated by a 
15-h.p. motor. A 1O-h.p. 220-volt, direct-current motor is pro- 
vided to raise and lower the end of the ramp to meet the 
conditions at the ship. ‘he ramp consists of a travelling plat- 
form or escalator about 4 ft. wide and 70 ft. long, which runs 
about 225 ft. per minute between the edge ef the wharf and 
the central aisle of the distribution shed. Fach truck load is 
pushed by the employee upon the ramp, and the two are 
carried to the inner part of the wharf, whence distribution is 
easy. Five of the conveyors were built by the Link Belt 
Engineering Co., of Philadelphia, and ten by the Н. W. Cald- 
well & Son Co., of Chicago. 

The width of the conveyor walk for a single slip is 14 ft. 
Besides being raised and lowered, the outer end can be main- 
tained by a pin lock in any position. The shore end is sup- 
ported oh rollers. Each side of the walk is provided with a 
chafing strip of бап. by 6n. yellow pine, each strip being 
secured 6 in. from the edge of the walk. The conveyors 
proper consist of double strand chain made of bar steel with 
3-in. slats of hard maple fastened to each link and forming а 
continuous apron; the whole being supported by flanged rollers 
turning on cold steel shafts. The Hanges of the rollers are 5 in. 
deep. The bed frames or supports for the shore end of the 
conveyor are constructed on creosoted pine piling. Power 1s 
applied bv the 15-h.p. motor at the shore end of the conveyor. 
The motor is of the water-tight type. It is contained in the 
truss, and is connected by compound gearing with the conveyor 
shaft. It is started from a controller located adjacent to the 
conveyor. 'The onter end of the conveyor 18 suspended from 
two two-fold purchases consisting of strong iron blocks and 
of 3n. wire cable wound on a flange drum connected with 
the 10-h.p. motor. Worm gearing is interposed between the 
motor and the drum, which sustains the load at any point with- 
out brakes or ratchets. Each conveyor is furnished with a 
safety bar to prevent its dropping in case a cable parts. The 
ends of the convevors are fitted with steel aprons. 


Heat-Gauges for Hardening Tool Steel.—4A description of a 
magnetic heat-gauge manufactured by Messrs. Taylor, Taylor 
& Hobson, Ltd., of Leicester, is given in a recent issue 
of The Tron and Сот Trades. Reriew, Every variety of carbon 
steel (but not high-speed or alloy steel), when heated, becomes 
non-magnetic precisely at the temperature at which it should 
be hardened. The gauge, which makes use of this fact, con- 
sists of а permanent magnet of horse-shoe shape, with its two 
poles made of metal, which remains magnetic at temperatures 
higher than the hardening temperatures of carbon steel. Any 
small steel object held by these poles and heated by a blow- 
pipe drops off into the quenching liquid at exactly the right 
temperature. 


The Trollhátten Falls Power Station in Sweden.— This large 
station, which is now being built, will probably be completed 
by the end of next year. Both the falls and the station are 
the property of the State, and a large proportion of the output 
(about 20.000 h.p.) will be for the State Railways. According 
to the Elektrotechnische Zeitschrift, the station will contain eight 
three-phase units of 10,000 h.p. each, and three 220-volt exciters 
of 500-h.p. each. The alternators will generate at 10.000 volt, 25 
cycles per. second, and will run at a speed of 187 revolutions 
per minute. Ап accumulator battery will form a reserve to the 
exciter sets, and each large unit will also have а direct-coupled 
exciter. Distribution in the neighbouring district. will be effected 
at the generating pressure of 10,000 volts, but a pressure of 
50.C00 volts will be used for the long-distance transmission. The 
50.000-volt lines will be carried on steel poles spaced 220 yards 
apart. The most important consumer will be the town of 
Gothenburg (see also ELECTRICAL ENGINEERING, Vol. IT., p. 326), 
which will pay а yearly sum of £2 15s. per kilowatt of maximum 
demand, and a further sum of 0'066 pence per kilowatt-hour 
consumed. For every. kilowatt over a maximum of 7,000 kw. 
а vearly sum of £3 2s. 6d. will be paid, up to a maximum of 
14.000 kw. The town has guaranteed to take at least 3,000 
kw. from the vear 1910 onwards. The contract extends over a 
period of 20 vears. Other smaller falls on the same stream (Соба 
АН) have been purchased by the State, the total available power 


amounting to at least 200.000 h.p. 


BRITISH WESTINGHOUSE CO.’S REPORT 


НЕ directors’ report and balance sheet for the year ended 

December 31st, 1907, has been issued. ‘There is also sub. 
mitted a balance sheet as at December 515%, 1906, compiled 
before giving effect to the capital reduction. In the latter 
balance sheet are included the transactions of the period írom 
July 31st, 1906 (the end of the previous financial year), to 
December 31st, 1906. "The reasons for altering the date of the 
termination of the financial year from July ólst to December 
5186 in each year have been previously explained by the directors. 
The debit balance on profit and loss account for the period 
ended December 31st, 1906, was provided for in the reduction 
of capital, together with other items of loss and depreciation 
incurred in the past, so far as ascertained up to the time ot 
presenting the petition to the Court. 


The results for the twelve months ended December 31st, 1907, 
showed a marked improvement over previous years. The trad- 
ing profits amount to 294,385 5s. 5d., from which fall to be 
deducted :— Interest. on 4 per cent. debenture stock, £49.654 
2s. dd. ; interest on temporary loans, £14,379 4s. ; sundry depre- 
ciations (not ascertained at time of reduction of capital). 
£17,008 14s.; leaving a balance to be carried forward of 
£11,341 5s. ld. Having regard to the recent writing down ot 
the various assets, it has not been deemed necessary to make 
further provision in this year's accounts for depreciation in 
respect of the works and plant. In their circular of January 
4th, 1908, the directors referred to the proposed financial plans. 
In accordance therewith £250,000 (out of £300.000 authorised) 
of 6 per cent. prior lien debentures have recently been issued at 
98 per cent., and have been fully subscribed. The balance ot 
£50,000 will be held in reserve to be used as and when required 
ror the general purposes of the company. ‘The important ar- 
rangement with the American companies has been carried out, 
whereby indebtedness amounting to £186,574 has been liquidated 
һу the transfer to the Ainerican companies of shares in the 
Traction and Power Securities Company, Ltd., at their par 
value. Out of the proceeds of the prior lien issue, the loans 
from bankers will be paid off, and a substantial sum added t^ 
the working capital of the company. The institution of 
economies throughout the administration is continuing to have 
the careful consideration of the directors. During 1907 there was 
a substantial increase in the volume of the company's business. 
At the present moment demand 15 slack, but the companys 
improved commercial position, both at home and abroad, wii! 
enable it to take advantage of any revival in trade. In accord: 
ance with the Articles of Association, the retiring member of 
the board is Mr. J. Annan Bryce, M.P., who, being eti:lle, 
offers himself for re-election. The meeting will be heid at 
Hamilton House, London, E.C., on Monday next. 


Swiss Telegraphs and Telephones.—An American Consular 
report gives some details as to the management of the Swiss 
(Government telephone and telegraph systems. Distances in 
Switzerland being short, the service prompt, and the rates low. 
the telegraph and telephones are liberally patronised. Lons- 
distance connections are made with all the local or urban tele 
phone lines, enabling patrons to communicate with all cities 
and towns in the country. There are also international соп 
nections with all the countries bordering on Swiss territory. 
A feature of the Swiss telephone service is that in addition to 
owning and operating all the lines, the Government manuta: 
tures all the instruments used, and controls the business abse- 
lutely. The total length of telephone lines in Switzerland i5 
10.548 miles. The annual rental charge for offices, business 
houses, and residences is $12°45 per year. An additional charze 
of one cent is made for each call in the town. For inter-urban 
or long-distance calls the rate is 2 to 14 cents for three minutes, 
according to distance, 14 cents being the maximum rate for any 
distance in the country. The number of telephone subscribers 
in 1906 was 55.711. During the year there were 32,071,177 local. 
7.251.193 inter-urban, and 299,209 international calls over the 
Government telephones. The revenue from all classes of call 
for 1906 was $829,732: income from rent on 535.711 telephones. 
$668.702. making а total of $1,498.434. The total length of tele- 
graph lines is 66.685 miles. "Тһе total number of telegrams 
transmitted in 1906 was 4,918,679, of which 2,559,956 were inter 
national and 1.698.858 local. The total revenue from telezrans 
for the year was $1,596,664. There is a Government tax of 
30 centimes, equal to a fraction under 6 cents American money. 
on each telegram sent. In addition to this charge there 15 а 
universal rate of one-half cent a word throughout the country. 
distance not being taken into consideration. A telegram of ten 
words costs only 11 cents. The international rate is 50 cents 
per word to New York, 2 cents to France, Germany, Italy. and 
Austria, 5 cents to Spain, 6 cents to England, and 9 cents te 
Russia. In addition to the foregoing there 1s а Government 
tax of 10 cents on each international telegram or cable. ‘The 
total income from telephone and telegraph service for 1906 was 
$5.095.098; expense, 32.251.217; profit to the Government, 
$865.881. ј 
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REPORT OF MARCONIS WIRELESS TELEGRAPH COMPANY 


N submitting their report made up to September 3Cth, 1907, 
Lou will be presented at the annual ordinary meeting to- 
day, the directors express regret for the delay in its publica- 
tion. The postponement is stated to have been due, first, to 
the complex and delicate situation in which the company 
found itself when His Maiesty’s Government indicated an 
intention to ratify the conclusions of the Berlin Conference, 
and when other governments were considering how far they 
should go in assenting to the principle of intercommunication. 
Secondly, the directors felt that they ought, if possible, to 
come before the shareholders with a definite announcement as 
to the achievement of the anticipated transatlantic service, the 
establishment of which had been repeatedly postponed cwing 
largely to the delay in obtaining delivery of the necessary 
material. The transatlantic service having been established 
last October, the Board considered it advisable practically to 
demonstrate its stability and possibilities by testing it in actual 
operation. The results after six months’ continuous working 
are considered to be satisfactory and encouraging, and ае 
claimed to justify the confidence with which the directors 
have throughout regarded the feasibility of direct wireless 
communication with America. 

In commenting on the balance sheet, the report points out 
that these and many other developments have been attained 
with a capital issue of about 384,190 shares, with the profits 
which have been allocated to capital account and by financial 
engagements amounting in all to £94,263 15s. 6d. at September 
30th last. Attention is called to the credit side of the balance 
sheet, on which appear the share interests in the subsidiary 
enterprises of the nominal value of £2,394,106 10s.. which are, 
together with the patents, set out in the balance sheet at only 
£242,966 9s. 10d. These holdings represent more than 50 per 
cent. ot the whole issued capital of these companies, and itenis 
include practically the whole of the £200.000 share capital of 
the Marconi International Marine Communication Co., Ltd. By 
the completion of the arrangements now being made dealing with 
the transatlantic service, an early accession of income to several 
of these subsidiary companies is expected. 

The report continues :—When the patents were originally 
acquired in 1897, communications could only be sent a distance 
of two miles, but as the result of the work on development 
since that date, communications are now able to be sent 2.5C0 
miles. In all, the company own over 550 patents. The more 
recent patents cover important improvements relating to new 
transmitters and receivers which :ecure increased speed, and 
improved syntonisation. On the patents are based the licences 
which are held by His Majestys Government, Lloyd’s, and 
our associated companies. The British Admiralty аге paying 
£5,000 per annum, for a term of vears, for the right of using 
the Marconi system. 

The long distance station at Clifden in Connemara, commu- 
nicating with the long-distance station at Glace Bay in Nova 
Scotia, was in October, 1907, so far completed as to admit of 
its being opened for a limited press service, and in February, 
1908, the stations were opened to the public for the trans- 
mission of messages between London and Montreal at an in- 
clusive rate of 74d. per word. A considerable amount of busi- 
ness has already been transacted by means of these stations. 
and this business is daily increasing. One newspaper in New 
York stated that it had during five months received despatches, 
totalling 68.404 words, “promptly and efliciently transmitted 
by the Marconi system." These stations will be able to cope 
with a much larger volume of messages when the necessary 
enlargement. and duplication of machinery has been carried out. 
It is intended to bring up to the same level of efticiency as 
the Irish-Canadian stations, the two long-distance stations at 
Poldhu in England and Cape Cod in the United. States. The 
company has an agreement with the British Post Office, whereby 
the latter engages to grant the same facilities for the collection 
and delivery of messages by the Marconi transatlantic system 
as those afforded to the cable companies. А similar agreement 
has been entered into between the Dominion Government and 
the Canadian Marconi Company. Up to the present this ser- 
vice has been conducted at speeds varying up to 20 words 
a minute, but with a comparatively inexpensive modification 
of certain parts of the existing apparatus, it is expected to 
attain a speed of 30 words a minute. Qn the basis of the 
improved Trish-Canadian service, and of the contemplated 
English-American service, working the four stations at 12 
hours a day at an average net wireless rate of 4d. per word, 
and at a speed cf 20 words a minute, a net revenue (after de- 
ducting working expenses) approaching £150,000 per annum 
is capable of being earned by these four stations. In addition 
to the total earnings of the long-distance stations at Poldhu and 
Clifden, the greater proportion of the profits derived from the 
corresponding stations at Cape Cod and Glace Bay will also 
pass to this company in the form of dividends, this company 
holding the majority of the stock in the American and Canadian 
companies. 

‘Lhe maritime service is progressing most satisfactorily, the 


North Atlantic being covered by a network of wireless inter- 
communication. The number of steamers using the Marconi 
international] organisation. of ship and shore stations has in- 
creased from 80 ships in 1905 to 92 ships in 1906, and 118 
ships in 1907 (excluding warships). 

The number of words transmitted and received were 643,534 
in 1905, 1,554,549 in 1906, and 1,868,540 in 1997. The net re- 
ceipts by the Marconi International Marine Communication 
Co. and its associated companies from this source for the 
same period were £15,066 in 1905, £27,501 in 1906, and £37,930 
in 1907. The Poldhu station has been supplying a daily press 
service to such of the Atlantic liners as are fitted with the long- 
distance apparatus. The receipts of the Poldhu station during 
the last two years amounted to over £9,009. 

The report deals with the question of intercommunication as 
follows :—On the establishment of the above organisation the 
expenditure was necessarily large, and it has been productive 
of most promising results, but the very success of our efforts 


in this direction led to foreign intervention. On the proposal 
of the German Government, the Powers were convened to two 


successive conferences, the last and most important of which 
was held at Berlin in the autumn of 1906, in order to frame 
an International Convention to regulate the use of wireless 
communication at sea. The effect of this convention was a pro- 
posal made by Germany, and accepted by the majority of the 
delegates, to make intercommunication between all systems com- 
pulsory. Thus the manufacturers of any wireless instrument 
would be entitled to demand the same access to our wireless 
exchange as those who used Marconi's system only, even if 
the said instrument was an infringement of our patents, and 
this without incurring any of the initial expense we have had 
to incur in establishing our stations and organising our ex- 
change. A Select Committee of the House of Commons was 
subsequently appointed to inquire into tlie matter, and by a 
majority of one they reported in favour of the ratification of 
the Convention. In this connection we reproduce the following 
statement by the Select, Committee of the House of Commons 
that deliberated on this question :—-“ Whilst the Committee con- 
sider that the Marconi Company have exaggerated the case 
against ratification, under the apprehension that they will 
suffer commercial injury by the operation of the Convention, the 
Committee would be very reluctant to make апу recommenda- 
tion which would impede or be injurious to the fair working 
of their business. 'lhey recognise the valuable work which 
has been done by the Marconi Company as the pioneers of 
practical wireless telegraphy, and this work is fully appreciated 
by the nation. From the evidence placed before them, the 
Comnittee see no reason to apprehend that the obligations of 
the Convention, if faithfully carried out by all concerned, will 
prove injurious to the Marconi Company. If, on the other 
hand, it is found by practical experience that the Marconi 
Company are injuriously affected, the Committee recommend 
that they should be treated with a generous consideration quite 
irrespective of and without prejudice to their legal position." 
Under these circumstances the directors have been carefully 
considering the course the company should now adopt. They 
remain convinced that the working of wireless telegraphy at 
sea, that is to say, between moving points, can only be efficient 
if controlled by one central organisation, and in their ovinion 
the rules adopted by your Company and the commercial 
organisation which it has established afford the best means for 
ensuring this etħciency and practicability. But the majority 
of the Governments do not share this opinion, and this being 
the case your directors are compelled to take the view that 
it would be wise for this company's business interests to con- 
sider how it may best be found practicable to modify the policy 
hitherto pursued by the Doard, and believe that with mutual 
goodwill and regard to respective interests, arrangements may 
be arrived at not only satisfactory to the Governments con- 
cerned, but also remunerative to the Marconi Companies, who 
have invested so large an amount of capital in the establishment 
of this present wireless organisation. 

The company owns a fully-equipped factory adequate to cope 
with the expanding demand for instruments and installations. 
Over 570 wireless stations have already been equipped by the 
company, and the number is constantly being added to. Соп- 
siderable orders are received each year from the British Ad- 
miralty and foreign governments for wireless telegraph 
apparatus and accessories. The Marconi system is also in use 
for naval and military purposes in Italy, Russia, Belgium, 
Chili. Brazil, China, and Siam. The factory is freehold. and 
is valued as a going concern with its equipment and stock at 
over £95,000. 

With regard to the Marconi Wireless Telegraph Company of 
America, the long-distance station at Cane Cod, as is the case 
at Poldhu, has been supplying a daily news service to ships fitted 
with long-distance receiving apparatus, and the four shore 
stations at Seagate, Sagaponack, Siasconsett, and South Well- 
fleet. on the American seaboard, have contributed their quota to 
the wireless exchange. The action in respect of Mr. Marconi’s 
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magnetic detector patent has been decided in favour of the 
company. The Marconi Wireless Telegraph Company, Ltd., of 
Canada, has erected the transatlantic station at Glace Bay, 
which corresponds with the station at Clifden, and for com- 
munication with ships further stations have been completed at 
Cape Bear. Prince Edward Island, Quebec, Grosse Isle, and 
North Sydney, and there are now altogether 20 Marconi stations 
on the Canadian shores and the St. Lawrence River. Contracts 
have been made with the Government of Newfoundland for 
wireless stations, and five stations are working on the Labrador 
Coast. One of these contracts secures to the company exclusive 
rights for wireless telegraphy in Newfoundland. During the 
period under review a company has been formed at Buenos 
Ayres and is now commencing to instal wireless telegraph 
stations with a view to extending the operations of the wireless 
exchange to South America. It 15 the intention of the Argentine 
Company to erect a long-distance station to communicate with 
the long-distance station now being erected by the Italian 
Government, under the supervision of Mr. Marconi, at Coltano, 
in Italy. 

In France the company’s interests are represented by the 
Compagnie Française Maritime et Coloniale de Télégraphie sans 
Fil, which is earning profits and paying a dividend. In Italy 
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MARCONI TRANSMITTING APPARATUS AS USED ON 
ATLANTIC LINERS. 


there are 22 Marconi stations which are available for com- 
munication with ships fitted with their instruments, and 14 
vessels of the Italian Mercantile Marine have already been in- 
stalled with Marconi instruments. 

During the period under review Marconi apparatus has been 
installed at Lloyd's stations at the Butt of Lewis and the 
Flannan Islands. The Marconi system of wireless telegraphy 
is in use throughout the British Navy and at British naval 
stations in the United Kingdom and abroad. Under the terms 
of its agreement with the Company, the Admiralty continues 
to utilise the Company's high-power stations for communication 
with the ships of the fleet, whether in home waters, in the 
Atlantic, or in the Mediterranean, within a radius of 2,000 
miles. Six of the Trinity House Lightships, viz., the “ Sunk,” 
“ Gull,” “South Goodwin," ‘‘ Tongue,” ''Cross Sand," and 
“East Goodwin," are now fitted with the Marconi apparatus. 
This business is capable of considerable development. 

The directors have been considering for some time past the 
adjustment of the Company's capital account, and they have 
decided to ask the shareholders to approve the following resolu- 
tion to be proposed at an extraordinary general meeting to be 
held immediately after the annual meeting :— 

“ That the capital of the Company be increased to £750,000, 
by the creation of 250,000 preference shares of £1 each, con- 
ferring the right to a fixed cumulative preferential dividend (in 
priority to all other shares) at the rate of 7 per cent. per 
annum on the capital for the time being paid up on such pre- 
ference shares, and also, subject to the payment of a 
non-cumulative dividend of 10 per cent. per annum on 
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the ordinary share capital of the Company for the time 
being paid up, the right to participate pari passu in pro- 
portion to the capital paid up with the ordinary shares in 
any profits not required for the payment of such preferential 
dividend, and of à non-cumulative dividend of 10 per cent. per 
annum on the ordinary shares which it shall from time to time 
be determined to distribute, and the right in a winding up to 
rank in priority to all other shares for the repayment of capital 
and pari passu with all other shares in any excess after repay- 
ment of capital paid up thereon." The proceeds of the new issue 
will serve to pay off the Company's engagements to bankers and 
others. ‘There would then remain, in the opinion ot the direc- 
tors, an amount suflicient to carry on and extend the business 
of the Company, to complete the long-distance stations, to pro- 
vide these with the necessary land line facilities, and to enable 
the Company to deal with the orders already received and likely 
to be obtained. The shareholding of the Company in the sub- 
sidiary companies, which should become exceedingly valuable 
as the long-distance business progresses, should provide further 
resources for the extension of the Company's business. In 
March last the directors made an agreement with Mr. Н. Cuth- 
bert Hall that he should relinquish the position of managing 
director and his suggested present and future claims for com- 
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mission in consideration of а payment in cash and of the allot- 
ment to him of 10,000 fully paid-up shares in the Company. 
Mr. H. Cuthbert Hall has since retired from the board. 
Accompanying the report is the following statement showing 
the development of the Marconi patents :—Shortly after the 
incorporation of the Company in 1897, two stations were erected 
at Alum Bay, Isle of Wight, and at Bournemouth, the distance 
between these two stations being 14j miles. About the same 
time a small steamer was chartered and readable signals on 
board were obtained up to a distance of 18 miles from the 
station in the Isle of Wight. In July, 1898, the Kingstown 
Regatta was reported from the high seas by wireless telegraphy 
for the Dublin Daily Express. In December, 1898, the South 
Foreland Lighthouse and the East Goodwin Lightship were 
fitted with the Marconi apparatus for the purpose of demon- 
strating to Trinity House its value for lighthouse and lightship 
communication. On March 27th, 1899, France and England 
were, for the first time, connected by wireless telegraphy by 
means of installations at the South Foreland Lighthouse, near 
Dover, and the Chalet d'Artois at Wimereux, near Boulogne. 
and in September of the same year, during the meetings of the 
British Association at Dover and of the Association Francaise 
pour l'Avancement de Science at Boulogne, communication was 
maintained by means of Marconi apparatus between the Dover 
Town Hall and the station at Wimereux. In October of the 
same year the International Yacht Races between the Shamrock 
and the Columbia were reported by wireless telegraphy off Sandy 
Hook. In November, 1899, a number of Marconi installations 
were, at the request of the War Office, dispatched to South 
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Africa for use during the Boer War. In March, 1900, the Mar- 
coni system was adopted by the Norddeutscher Lloyd Steamship 
Company, and apparatus was installed on the Imperial Mai 
Steamer Kaiser Wilhelm der Grosse, on the Borkum Riff Light- 
ship, and at the Borkum Lighthouse. The example of the Nord- 
deutscher Lloyd was speedily followed by other shipping com- 
panies, among whom were the Belgian Mail Steam Packets, the 
Beaver and the Cunard lines. In July, 1900, the British Ad- 
miralty ordered 32 sets of apparatus, 28 for use on warships and 
four tor Admiralty stations. A further agreement was made 
with the Admiralty in 1901, and this was again extended in 1905. 
The Marconi system is at the present time universally used 
- throughout the British fleet and at Admiralty stations at home 
and abroad. Five stations were erected in the Hawaiian Islands 
and were opened for public service in 1901, and in the same 
vear the Government of the Congo Free State ordered two 
stations to be erected, one at Banana in the Congo Free State, 
and the other at Ambrizette in the Portuguese colony of Angola. 
On June 1st, 1901, an agreement was made with the New York 
Herald Company for the installation of Marconi apparatus at 
Siasconsett Lighthouse and on the Nantucket Shoals Lightship. 
for the interchange of news between ships at sea and the New 
York Herald оћсе. On September 26th, 1901, an important 
agreement was made with Lloyd's Corporation. The Inter- 
national Yacht Races were again in 1901 reported by the Mar- 
coni svstem. 

The construction of the Poldhu high-power station was com- 
menced in October, 1900, and on December lztn, 1901, Mr. 
Marconi succeeded in receiving at St. John’s, Newfoundland, 
signals from the Poldhu station—distant 2,000 miles over sea. 
On February 22nd, 1902, Mr. Marconi left Southampton for 
New York on the s.s. Philadelphia, and during the voyage re- 
ceived оп the Morse apparatus legible messages at a distance 
of 1.5514 miles, and distinct signals up to 2,099 miles from 
the Poldhu station. On March 17th, 1902, Mr. Marconi entered 
into an agreement wiun the Government of the Dominion of 
Canada, providing for the erection and working of wireless 
telegraph stations in Canada. In April, 1902, the Belgian 
Government arranged for the installation of Marconi apparatus 
on all of the Ostend-Dover mail packets, and at one land station. 
On December 21st, 1902. the first transatlantic messages were 
dispatched from the Canadian high-power station to Poldhu. 
In the following month messages were also transmitted to 
Poldhu from the transatlantic station at Cape Cod, United 
States of America. Arrangements were made in March, 1903, 
for the transmission by the Marconi system of American news 
for the London 7'imex, and the first of these messages appeared 
on the 50th of that month. This service was eventually dis- 
continued owing to the necessitv for the provision of more 
powerful apparatus at the long.distance stations. In February, 
1904, Marconi wireless telegraph stations were opened at Broom- 
field. Chelmsford, and at Amsterdam, for the transmission 
between the two countries of press messages and Stock Exchange 
quotations. On May 16th. 1904. an agreement was made with 
the Sicilian railways for the installation of Marconi apparatus 
at three of the railway company's stations. On June 4th, 1904, 
a daily service of wireless news messages all the way across the 
Atlantic was inaugurated on the Cunard R.M.S. Campania, 
and a daily newspaper is now regularly published on the prin- 
сїра1 Atlantic liners. On August 5га, 1904, the wireless tele- 
graph stations at Bari, in Italy, and Antivari. in Montenegro, 
were opened for public service. In 1905 the Chilian Government 
requested the Company to carry out a series of demonstrations 
with a view to the adoption of the Marconi system by the 
Chilian Navy. These resulted in an order being placed with 
the Company for a number of installations. On January 4th, 
1905. messages for ships at sea were accepted at Post Offices 
throughout the United Kingdom. On May 30th, 1905, an agree- 
ment was made with Trinity House and the Board of Trade 
relating to the installation апа working of Marconi apparatus 
on lightships and at lighthouses. Six lightships have already 
been fitted. In October. 1905, the construction of the new 
transatlantic station at Clifden was commenced. In Mav, 1906, 
a contract was made with the Post Office for the supply and erec- 
tion of two stations in Scotland—at Tobermory and Loch Bois- 
dale. On October 17th, 1907, the Marconi transatlantic system 
was opened for a limited press service. On February 3rd. 1908, 
the transatlantic service was opened to the general public for the 
transmission of messages between London and Montreal. 

A list is also given of about 140 ships to which Marconi 
apparatus has been fitted, and the full text of Mr. С. Marconi's 
lectures given before the Liverpool Chamber of Commerce on 
February 24th, and at the Royal Institution on March 13th (see 
ELECTRICAL ENGINEERING, March 19th, p. 450). The accom- 
panying illustrations representing the standard equipment of 
Atlantic liners are taken from the former of these. 


Threatened Telegraph Strike in America.— The Electrical World 
reports that the Commercial Telegraphers’ Union intend to order 
a strike against the Western Union Company unless that com- 
pany restores wages by June lst. It is said that the Postal 
Telegraph Company will not be affected. as it did not pursue 
the course of the Western Union in reducing wages after the 
strike of last vear. 


ELECTRIC LOCOMOTIVES FOR THE DETROIT 
RIVER TUNNEL 


А description is given in the Electrical Review 
4 à (New York) of one of the six electric locomotives now 
being built for the Detroit River Tunnel Co. by the General 
Electric Co., and the American Locomotive Co. These locomo- 
tives will be used to haul both passenger and freight trains 
through the tunnel now being constructed under the Detroit 
River from Detroit to Windsor, Ontario. 

They аге moderately slow-speed machines, and weigh 100 tons 
оп the drivers. The frame is of the articulated type, and can 
best be described as consisting of two four-wheel trucks hinged 
together. The trucks are of a very solid construction, with cast- 
steel side frames of truss pattern, carried on semi-elliptical 
journal-box springs. The diameter of the driving wheels is 
48 in. The draw-bars are carried directly on the outer end 
frames of each truck, the two trucks being hinged together by 
substantial hinges and pins. By adopting this method of con- 
struction the pull of the locomotive is taken directly through 
the truck frames and the centre pins are relieved of all hauling 
strains. The superstructure consists of a cab, 15 ft. 6 in. in 
length, containing the controllers, valves, &c., in the centre of 
the vehicle, and the usual low sloping ends containing the con- 
tactors, rheostats, and air reservoir. 

The electrical equipment of cach locomotive consists of four 
GE-209 motors, and the Sprague—General Electric multiple-unit 
train control. Each motor will develop approximately 300 h.p., 
and at its hour rating will develop a tractive effort of 9,000 Ib., 
at a speed of 12 miles per hour, while the complete locomotive is 
capable of hauling a 900-ton train up a 2 per cent. grade at the 
required schedule speed. The motors are of the commutating- 
pole type, and are among the largest units of this {уре yet 
constructed for railway work. The current will be supplied to 
the motors from an inverted third rail at a potential of 60) volts. 
On account of the heavy torque developed, which amounts to 
4,050 Ib. at a one-foot radius, a pinion is mounted on each end 
of the motor shaft. 'The motors will be cooled by forced ven- 
tilation, a blower having a capacity of 2,000 cubic feet per minute 
Being installed in the main cab for this purpose. The com- 
pressor for the air brakes has a piston displacement of 100 cubic 
feet per minute. 


The P. & O. Batti Wallah's Society.—4A local section of this 
society of past P. & O. electricians has been formed at Birming- 
ham, and a very successful smoking concert was held on 
Thursday, April 16th, under the chairmanship of Mr. J. P. 
Kemp. Full particulars as to the local section of the societv 
may be obtained from Mr. С. Sheppard, Local Hon. Sec.. 50 
Alcerester Road, Moseley, Birmingham. | 


Institution of Ele-trical Engineers.— The following is the result 
of the ballot for new members at the meeting on Thursday :— 
Member: C. D. Burnet. Associate Members: Е. S. Collings 
I. Dalmer, J. Н. Fossett, Captain R. C. Hammond, R.E., A. К. 
Low, L. Oulton, and W. E. Shuttleworth. Associates: G. B. 
Barham, E. T. Larner, and V. I. Stephens. Students: A. R. 
Alderson, C. G. Dickinson, J. Н. Eddison, B. Е. Hill, В. D. 
Norman, and J. Stephen. | | 


Birmingham Electrical Division of the Territorial Force.— 
Negotiations are in progress for the acquisition of a site near 
the centre of the city for the erection of a permanent drill 
hall for the use of the three telegraph companies (see ELECTRICAL 
ENGINEERING, April 2nd, page 524). Up to the present, 100 
men, out of the total of 498 authorised, have been attested. 
Each of the eight detachments of the Cable Company will have 
a wagon and material for laving and working a 10-mile line, 
and each detachment of the Air-line Company will have materiz! 
for erecting 10 miles of air-line. ў 


Glasgow Local Section of the Institution of Electrical 
Engineers.—-At the ordinary meeting of the Glasgow Local Sec- 
tion of the Institution of Electrical Engineers held on April 
14th, the following nominations for the officers and committee 
of the section were announced :—Chairman: Mr. W. W. Lackie 
(Chief Electrical. Engineer. Glasgow Corporation). Vice-Chair- 
man: Mr. S. Mavor (Messrs. Mavor & Coulson). Chairman of 
Students" Section: Dr. Magnus Maclean (Professor of Electrical 
Engineering, Glasgow and West of Scotland Technical College). 
Honorary Local Secretary: Mr. J. E. Sayers (Messrs. Savers Ж 
Caldwell, consulting engineers). Members of Committee: Mr. 
Charles Day (General Manager, the Mirlees-Watson Co.), Mr. F. 
Newington (Chief Electrical Engineer, Edinburgh Corpora- 
tion), Mr. J. K. Stothert (Messrs. Babcock & Wilcox, Ltd.). Mr. 
W. M'Whirter, Mr. J. S. Nicholson (Lecturer on Engineering 
Glasgow University), Mr. Joseph Taylor, Mr. Robert Robertson 
(Messrs, Strain & Robertson, consulting engineers), Mr. Е. 
George Tidd (Messrs. Morris Warden & Co.), and Mr. J. 
Robertson. 
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NEW SLIDE RULE FOR STEAM ENGINE CAL- 
CULATIONS 


Сү“ HE accompanying illustration represents an ingenious form 
| ee circular multiple slide rule for steam-engine calculations, 
which has been designed and patented by Mr. Henry A. Golding, 
and which will shortly be put on the market by Messrs. Charles 
Griffin & Co. The object of the instrument is to perform with 
rapidity various calculations connected with steam-engines, such 
as working out the power of an engine of given dimensions, or 
vice versa, to find the size and speed of an engine to develop a 
given power. | | 

The instrument consists of four concentric discs, suitably 
engraved, and graduated with logarithmic scales to represent 
various quantities, such as boiler pressure, speed, size, and 
power. The outside disc A is provided with two scales / and F, 
the former representing horse-power and the latter boiler pres- 
sure in lbs. per square inch. The second disc B contains two 
scales G and H. The outer scale G represents the number of 
expansions employed, and the inner scale // is graduated for 
various values of the ‘‘diagram factor." The graduations of 


1+log.r 


the scale G are proportional to —7 where r represents the 


ratio of the number of expansions employed. For multicylinder 
compound engines the number of expansions is, of course, taken 
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from the cut-off in the high-pressure cylinder to the end of the 
stroke in the final cylinder. Similarly the value of the diagram 
factor /7, used for compound engines, will be the combined 
diagram factor of all the cylinders, that is, the ratio of the total 
mean effective pressures in all the cylinders referred to the low- 
pressure cylinder, to the theoretical mean effective pressure 
obtained by expanding steam hyperbolically from the boiler 
pressure r times. The next disc, €, also contains two scales, 
J and К, the former of which on the outer edge represents the 
stroke and the inner scale the speed. This scale, with its 
extension. К, can be also used as a scale of ratio of cylinder 
areas. The upper disc /) also has two scales L and M, the 
former graduated upon the outer circumference to represent 
cylinder diameters (for compound engines, the L.P. cylinder), 
and an extension carrying the scale M to read off the scale Æ 
representing mechanical efficiency. Owing to the power of an 
engine being proportional to the square of the cylinder diameter, 
the base of the logarithm scale Z is double the length of the 
base of the other scales. 

The uses to which the instrument can be put are very 
numerous, but it is only necessary to consider one case in detail 
to show the general action. Suppose it is desired to find the 
I.H.P. of an engine, having given the size, speed, steam 
pressure, &c. The number of expansions on the scale ( is first 
set against the boiler pressure on the scale F. The theoretical 
mean effective pressure is then read on the scale / opposite J 
on scale G. А suitable figure for the back pressure must be 
subtracted (about 3 lb. for condensing engines and 16 lb. per 
square inch for non-condensing engines). The given stroke on 
keale J is then set against a suitable value of the diagram 


factor, according to the type of engine employed. The diameter 
of the cylinder (a L.P. cylinder in a compound engine) on 
scale L is then set against the given speed on scale A, when the 
pointer .V will show the I. H.P. on the scale Æ. The correspond. 
ing B.H.P. can then be seen against the figure for the 
mechanical efficiency. "These operations, with a little practice, 
can be easily performed in a very small fraction of the tine 
which would be taken for a succession of corresponding opera- 
tions on an ordinary slide rule. Other operations which «an 
easily be done by varying the order of the operations include 
finding the theoretical mean effective pressure for a given boiler 
pressure and number of expansions, finding the actual mean 
effective pressure for a given value of the diagram factor, finding 
the boiler pressure required for a given power, size of engine, 
and speed; given power, pressure, and size of engine, to find the 
speed required; given power, diameter, speed, and pressure to 
find stroke required; given power, pressure, stroke, and speed, 
to find the diameter of L.P. cylinder required. 

A number of other minor calculations can also be made, and 
the apparatus should be of considerable use to engine designers 
in adjusting the variable quantities to suit given conditions, and 
an advantage over the ordinary slide rule is found in the fact 
that there can be no doubt as to the position of the decimal 
point. The actual value of the ratios of expansion, and also 
the diagram factor to be taken, vary somewhat with different 
boiler pressures and types of engines. They will generally be 
approximately known for the conditions in question, but Mr. 
Golding has prepared tables of values of these variables for 
most ordinary cases, which will accompany the instructions sent 
out with the instrument. 


Electrification of German State Railways. The Prussian State 
Railway authorities have decided to adopt electric traction on 
the main lines trom Leipzig to Magdeburg and from Leipzig 
to Halle. The former has a length of 80 miles, the latter a 
length of 25 miles. The service will consist of short tiains at 
frequent intervals. 


Combination of Steel Tube Makers.—It is announced that 
Scotch steel tube makers have decided to amalgamate and to 
form themselves into one limited liability company. The leading 
firms in the combine are Messrs. Stewarts & Lloyds, Ltd., 
Messrs. David Hichmond & Co., Ltd., and Wilson & Union 
Tube Co., Ltd., but it is expected that practically all the 
Scotch steel tube makers will join the new undertaking. 


Manufacturing Sites.—There has been lately ап increasing 
tendency for the decentralisation of manufacturing industries, 
and the establishment of works and factories in country rather 
than urban districts. This movement has been very marked in 
the districts served by the Great Western Railway, and atten- 
tion has been called to the facilities that are to be found in 
the neighbourhood of Reading, Didcot, Banbury, Kidderminster, 
Oxford, and the South Staffordshire and South Wales districts, 
and more especially near London between Southall and Slough, 
where there are = e some 40 new factories in full swing. 
In addition to the concerns which have migrated from towns 
in England, it is probable that the provisions of the New 
Patent Act will result in numerous foreign factories being 
transplanted to this country. In the districts mentioned, the 
incoming manufacturer not only obtains advantages of cheap 
land and labour, water, and light, but has also a choice of 
rail or water transport facilities for the import of raw material. 
ample railway services for distribution of the manufactured 
goods at reasonable rates of carriage, proximity to ports, free- 
dom from harassing restrictions respecting buildings and labour. 
&c., and, what is of great importance, low rates and assess- 
ments. The annual saving is in most cases more than suthicient 
to warrant the capital expenditure in removal, and erectun 
of new buildings. 


A Portable Electric Railway Sub.station.- In the course of an 
article on the system of the United Railways Co., of St. Louis. 
in the Electric Railway Review, a description is given of a 
portable sub-station used by this company for additional feed- 
ing of sections of the line where there is temporary heavy 
traffic. This sub-station contains one 600-kw., 600-volt, three- 
phase rotary, three single-phase transformers, together with 
the necessary auxiliary apparatus. The voltmeters and am 
meters are so mounted that they can be easily disconnected and 
packed in a box of waste, which is kept in the саг for this 
purpose. This was done because it was found that in jolting 
the car over special work the instruments were very liable to 
get out of order. This station consists of two cars, the ca? 
containing the rotary being equipped with four 50-h.p. motors. 
and the transformer car being hauled by this motor-car as à 
trailer. This portable sub-station has been extensively used 
for special traffic, and was also found of great use on one 
occasion when a portion of the continuous-current plant in the 
generating station broke down. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


MEETING of the Faraday Society was held on Tuesday 
yi last week, when three Papers were presented. Т. E. Weston 
and Н. R. Ellis read a Paper upon ‘The Interaction of Alu- 
minium Powder and Carbon." Experiments were carried out in 
order to ascertain the conditions under which aluminium would 
unite with powdered wood carbon, sugar carbon, and graphite. 
It was found that with each form of carbon, when mixed with 
finely-divided aluminium, reaction could: be caused to take 
place by firing the mixture with a fuse of barium peroxide and 
magnesium powder. In all cases a mixture of Al,O,, AIN, and 
АІС, were produced. The carbide had the same formula as 
that obtained by Moissan in the electric furnace, and upon 
being decomposed with water yielded methane. 

'The second Paper was by Professor A. K. Huntington and 
Dr. С. Н. Desch, upon ‘The Planimetric Analysis of Alloys 
and the Structure. of Phosphor-Copper." |n the microscopic 
examination of metallic alloys, a smooth surface is treated chemi- 
cally in such а manner as to differentiate between the structural 
constituents. Either a difference in level is produced, which 


becomes visible on illumination, or the reagent may form surface 
films of oxide or sulphide, so that different colours are produced. 
which were 


Copper-aluminium alloys, found bv analysis to 


VIEW OF THE GorBOV-MITKIEVITCH FURNACE. 


contain 926, 10°97, and 13°7 per cent. of aluminium respectively, 
were estimated һу the above method to contain respectively 9°4, 
10:2. and 13°7 per cent. Such an analysis can be carried out 
in little more than half an hour. 

The third Paper was by Professor N. Piltschikoff upon “ Tech- 
nical Electrochemistry in Russia." There are three works which 
prepare bleaching powder and caustic soda, viz., Lubunoff, 
Solway & Cie., Zabkowickie Electrochemical Cie., and the Rus: 1an 
* Elektron ” Company. There are also several copper-refining 
factories--the Siemens Co. at Kalakaut, which, however, is at 
present shut down, and a factory at Moscow, which produces 


annually 500 tons of electrolytic copper, 1 ton of silver, and 
about 80 Ib. of gold. Tin, nickel, and chromium are likewise 
prepared. In St. Petersburg there is a similar factory, which 
has been erected to produce copper from its ores. The method 
of Laschinsky is used. lt has been observed that salts ot 
iron, even in small quantity, are oxidised at the anode with 
formation of terric sulphate, 
2K eSO, + H,SO, +0 = Fe,(S0,),+ H,0. 

This reduces the current etticiency and lowers the quality of 
the deposit. Therefore, to avoid this oxidation, the plates 
which torm the anode are coated with lead. The oxygen is 
thus used to form lead peroxide, and the iron is no longer 
oxidised. The copper is deposited smoothly up to 115 grm. 
per ampere hour. The study of the electrochemical combus- 
tion of air by the process of Gorbov and Mitkievitch is about 
to be carried out upon a technical scale. The furnace shown in 
the figure consists of a chamber, B, the upper part of which 
is formed by the funnel, A, which is connected to a worm, in 
which the combustion products can be cooled. "The arc is struck 
between carbon or metal electrodes, €, and C,, and fills the 
whole of the funnel. The arc is driven into the worm by a 
current of air. The air, therefore, has to pass through this 
arc before it is able to pass through the worm; here, however, 
it is immediately cooled, and thus the oxides of nitrogen, after 
they have been formed, are not again decomposed by the heat 
of the arc. Either continuous or alternating currents may be 
used; with three-phase currents three electrodes are required. 
The terminal voltage employed is from 1,000 to 3,000 volts, and 
across the arc it is from 600-1,500 volts. Professor Klobonkoff 
has perfected a method for tanning hides by the electric current, 
which prevents fermentation of the bath taking place. In St. 
Petersburg plant has been erected for the purification of water 
by means of ozone. 

In the Centralhlatt fiir Accumulatoren und Galranotechnuik of 
April 20th, the English. Patent 8,284 of M. C. Thiellet and М. J. 
Denard for improving accumulator plates is described. It con- 
sists of mixing the lead oxide paste with a gelatinous mixture 
of silicic acid and then adding potassium chromate to it. When 
this is exposed to bright light, an insoluble compound of the 
bichromate and the gelatine is formed. The method of preparing 
it is to make a pulp of asbestos with sulphuric acid of 1:10 sq. gr. 
This pulp is then added to stronger acid and water glass 
(sodium silicate) added. The gelatine solution is then mixed, 
and finally the bichromate . This solution is then mixed with 
the active material, dried for an hour in the dark, when it 
forms a stiff paste, and then exposed to the sun. After ex- 
posure to the sun it is insoluble in water and in acids, but, 
being porous, 18 well suited for holding the lead peroxide. 

In the Zeitschrift. für Elektrochemie of April 10th, G. Babor- 
ovsky and B. Kuzma describe the preparation of silver peroxide. 
They find that the peroxide is not easilv obtained if an anode 
of silver is emploved in a solution of silver nitrate, but that 
it can be obtained with comparative ease by employing a plati- 
num anode and carefully regulating the current density. so 
that it represents 0°07 ampere per square centimetre. They 
consider that silver pernitrate, AgNO,. is first produced by the 
anodic oxidation of the NO, ions. This pernitrate then de- 
composes, two molecules of it yielding 2NO, and silver peroxide 


thus :-— 
2AgNO,=Ag,0,+2N0.. 


ELECTRICAL SCIENCE 


British and American 


Properties of Selenium.—It is well known that a selenium 
“cell” varies in its electrical resistance when exposed to tem- 
perature change, to pressure change, to radium rays, to hydro- 
gen peroxide, and to other intluences, as well as when exposed 
to ordinary hght. The question arises whether these resistance 
changes are due to the same ultimate property of selenium. In 
the Physical Review for April, this point is discussed by F. C. 

»31own and J. Stebbins. They have made an extensive series 
of new experiments on. these phenomena, and some of their 
results and conclusions are of interest. "Their experiments 
on the change of resistance produced by liquid pressure show 
that the change is about 0°05 per cent. per atmosphere, and 
that this value is a function of the E. M.F. used in measuring the 
resistance. Increase of pressure has a harmful effect on the sen- 
sltiveness of any selenium cell to light, at every pressure be- 
tween one atmosphere and one hundred and sixty atmospheres. 
Temperature rises were found to have a similar effect. on the 
light.sensitivene:s. In either case the light-sensitiveness was a 
function of the initial resistance of the selenium cell. Within 
the limits of error of the experiments the rate of change ot 
sensitiveness with resistance, whether the resistance chances 
through pressure or through temperature alterations, was the same 
for all the experimental curves obtained. Finally, the effect of 


radium and of hydrogen peroxide in decreasing the resistance 
of selenium war as much as 55 and 99 per cent. respectively, 
and the light-sensitiveness followed rules very similar to these 
mentioned above for the effects of pressure and temperature. 
The selenium cells ured in the experiments were of three kinds, 
namely, those made by Ruhmer, by Giltay, and by the authors 
themselves, following PBidwell's directions. When exposed to 
light the conductivity of the first increased twenty times, of 
the second, seventy times, and of the third about nine times. 


Continental 


An Electric. Hygroscope.—A_ distinctly novel device for the 
detection of minute traces of moisture is described by J. Pion- 
chon, in the Comptes Itendus for April 15th. It is based upon 
the well-known property of a clean glass surface of attracting 
moisture in proportion to the moisture of the atmosphere in con- 
tact with it. A glass tube 10 cm. long. closed at one end. is 
silvered inside and out to within 1 em. of the open end. The 
bottom is then cut off, leaving a [fresh cut which separates 
the two silvered surfaces. This cut is the sensitive portion of 
the instrument. The cut is. however, not left in the rough 
state, nor fused. but is polished with fine emery. Wires are 
connected with the inner and outer coatings. and are inserted 
m a circuit containing a galvanometer and а battery of 100 volts. 
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‘The deflection of the galvanometer is then found to vary greatly 
with the moisture of the atmosphere. ‘The mere approach of 
а moist body affects it. The hand held at a distance of 
1 ст. produces various effects in accordance with the part 
which happens to be near the sensitive surtace. The back ot the 
hand produces a detection of, say. 5 or 4 ст. The point ot a 
finger throws the spot right off the scale. The amount of 
invisture liberated by the heat of the hand from a paper tube is 
easily detected. A valuable property of the new hyuroscope 15 
the constaney of the zero, which is rapidly recovered. 

Ionization of Colloids.—Some light on the puzzling pheno- 
mena of the electric transportation of colloids is shed by the 
researches of А. Maver and E. Salles, described in the Com ples 
Rendus for April 13th. As a typical colloid they used the tri- 
sulphide of arsenic, AsS,. It is usually supposed that the par- 
ticles of the colloid solution are uniform in size, and have all 
the same electrical charge, if any. This would imply a uniform 
rate of transportation. Such a uniform rate is, however, not 
observed. In fact, the repulsion ot one electrode is greater than 
the attraction of the other, so that if a small column of the 
colloid solution is enclesed in a long column of liquid, the front 
end of the repelled column advances less rapidly than the rear 
portion. The authors make it very probable that the whole 
motion is not due to any charge of the colloid particles. them- 
selves, but that these are dragged along by the motion of 
ordinary electrolytic ions evolved from them. There is no 
motion at all unless the E.M.F. suffices to produce traces of 
electrolysis. The speed grows more rapidly than the E.M.F. 
The addition of'an electrolyte like KCl increases all the speeds. 
Besides, the preceding colloid may be observed to thicken, while 
the following collcid thins out. The electrolytic view is cor- 
roborated by observations with the ultramicroscope. 

Longitude by Wireless.—]n connection with the proposals re- 
cently brought before the French Academy by Bouquet de la 
Grye, E. Guyon quotes, in the Comptes Rendus for April 13th, 
a resolution adopted by the Bureau des Longitudes on January 
22nd. The resolution, atter reterring to the gratifying success 
of the Morocco naval service and the hour signals from Cam- 
perdown (Halifax), draws special attention to the usefulness of 
the Paris-Brest hour service inaugurated by C. Tissot with the 
aid of the Eiffel Tower installation. The resolution further 
details the steps which wculd be necessary fcr the establishment 
of an international service for the determination. of longitude 
at sea. А determination of longitude requires ап observation 
of an astronomical phenomenon involving right ascension, such as 
the southing of the sun cr a star, and a simultaneous reading 
of time. The difference in time between the chronometer read- 
ing and the time at which the same astronomical event takes 
place under the standard meridian is the longitude expressed 
in time. A wireless service cf time would eliminate all errors 
involved in the rating of chroncmeters. Such a service can only 
be efficiently organised by an international committee of elec- 
tricians and seamen. M. Guyon has been instructed by the 
Bureau des Longitudes to take the first steps towards the 
organisation of such a committee. 


THE DEVELOPMENT OF THE TURBO- 
GENERATOR 


В. С. G. Stoney devoted the first of his afternoon lectures 

on the development of the modern steam turbine and its 
application, at the Royal Institution on Tuesday, to the history 
and present state of the design of steam turbine-driven elec- 
trical generating sets, as manufactured by Messrs. C. А. Par- 
sons & Co. At the outset he explained how the advantages of 
turbine plant over reciprocation engines are тоге par- 
ticularly shown in the large sizes, and then proceeded to deal 
with the development of the steam portion of the set. He 
described the first Parsons turbine of 10 h.p., running at 18.000 
r.p.m., made in 1884, and now in South Kensington Museum, 
and showed another set of the same design. the fifth to be 
constructed, which had been in regular service from 1885 to 1896. 
These machines were of the double parallel Ном type. In con- 
nection with these very high-speed machines, the use of the 
Parsons flexible bearing with several loose concentric sleeves 
separated by films of oil for damping out vibrations was men- 
tioned. Continuing the history. it was shown how the sizes of 
the machines increased and the speeds became less. The tur- 
bines were first гип condensing in 1892, and soon afterwards 
sets were installed in several generating stations, including the 
Newcastle & District Co., Scarborough, and Cambridge. "These 
machines were of a radial flow design, which was adopted 
owing to the temporary loss of certain patents, but on the 
recovery of these patents in 1894 the parallel flow type was 
reverted to. Several modifications were, however, made on 
the original designs; the principle of double flow was aban- 
doned, and the balancing pistons introduced. Finer clearances 
and longer blades were able to be adopted. and a more compact 
machine with much improved etticiency resulted. A point which 
was specially mentioned was the advantage of parts where the 
clearance was small being as thin as possible, as the heat pro- 
duced by any accidental touching was then a minimum, and 


serious trouble was avoided. The famous 350-kw. machines 
which solved the vibration troubles of the Metropolitan Electric 
Supply Co. at Manchester-square, were spoken of, and also the 
2.000-kw. turbo-alternator erected at Elberfeld in 1900. Мил 
this progress the steam consumptions were greatly reduced. and 
with the 3.500-kw. sets at Carville a figure as low as 152 lb. 
per kw. hour had been recorded. А drawing of one of the 
6.000-kw. turbo-alternators now under construction for Sydney 
ras shown. Attention was particularly drawn to the effect or 
economy of a high vacuum in the condenser, and the Parsons 
vacuum augmenter was described. 

After showing a ‘collection of lantern slides of typical tur- 
bines, Mr. Stoney passed on to the consideration of the develop- 
ment of the electrical portion of the high-speed generating set, 
and commencing also with 74-kw. machines of 1884, running at 
18,0C0, he followed out the stages of development of the Par- 
sons designs which we have already dealt with more fully in 
ELECTRICAL ENGINEERING, April 9th, page 543, in connection 
with Mr. Stoney's recent Paper before the Institution of Flec- 
trical Engineers. The early experiments with compensating 
windings were spoken of, and the Gramme ring design used for 
a short time on account of patent troubles. It was in 1903 that 
the present form of compensating winding was used. A number 
of slides illustrating the various stages of the designs was 
shown, and, in conclusion, it was stated that steam turbo- 
alternators of 20.00)-kw. capacity had already been designed in 
connection with the schemes for the power supply of London. 


THE STRANG PETROL-ELECTRIC RAILWAY CAR 


GOOD deal of attention is being paid in America to the 
development of petrol-electric cars for use on railway 
branches where the trattic is not suttciently dense to warrant 
the use of steam trains or electric cars on short headway. One 
of the latest designs of car of this nature, which differs con- 
siderably from some other cars in use (see ELECTRICAL ENGINEER- 
ING), is described in the Electric Railway Review (Chicago). The 
main feature of the ‘“‘Strang’’ svstem is the employment of a 
battery somewhat after the manner of the ‘‘auto-mixte " system 
to assist the generator at times of heavy load. The generator 
and engine have а capacity sufficient. for normal requirements, 
but when starting or when ascending a grade the storage battery 
takes care of the ‘реак’ of the load. The storage battery is 
charged while the car is coasting down grades, coming to a stop 
or standing still; the gasoline engine running until it is auto- 
matically throttled as the batteries attain the full capacity. 

The car measures 66 ft. over all, is 9 ft. балп. wide, and 14 tt. 
high. The interior of the body is divided into an engine-room, 
13 ft. long. and two compartments, smoking and non-smoking. 
An observation platform is provided at the rear, which will 
scat five passengers. The total seating capacity is 75. The 
weight complete is 114,000 lb. The engine is of the vertial 
four-cycle type, having six cylinders, 105 by 9 in.. with a con- 
tinuous rating of 150 h.p. at 425 revolutions per minute. The 
generator is of 85-kw. capacity at 250 volts. It is a direct- 
connected shunt-wound interpole machine. There are two inter- 
pole motors cf 100 h.p. each, series-wound for 250 volts. The 
battery comprises 112 Planté type cells, having a capacity of 
300 ampere-hours ; General Electric type M control is fitted with 
connections for supplying current to a second car, and Westing- 
house automatic air brakes. The cooling and heating system 
consists of an electricaally-driven centrifugal pump, which cir- 
culates the jacket cooling water through either the radiators on 
the roof or through the heating pipes in the passenger compart- 
ment. 

In starting the engine power is fed from the storage battery 
to the generator, which, acting as a motor, drives the engine up 
to speed. The car carries sufficient petrol {о run it 200 miles, 
and consumes about six-tenths of a gallon per mile. 

The passenger compartments are heated by pipes connected 
with the water system. This car will maintain a speed of 55 
miles an hour. М can be made the motor-car of a tiain. being 
capable of hauling three trailers carrying 75 passengers each. 
In the event of mishap the double system of power allows its 
batteries to carry it, for 15 miles if necessary. to а station. 
The car was built by the J. G. Brill Co. for the Strang Gas- 
Electric Car Co. of New York. 


Accident on Barmen-Elberfeld Suspended Railway.— An aci- 
dent in which five persons were slightly injured occurred. on 
April 11th. An empty train ran into another train standirz 
in a station, and damaged the cars considerably, but both trains 
remained hanging safely on the rail, although according to tne 
Klektrotechnische Zeitschrift the stationary car was litted and 
derailed. That the cars would fall in the event of a collision 
has been one of the objections to the introduction of such a 
mono-railway in Berlin (see ELECTRICAL ENGINEERING, Mar. h 
12th, page 405). 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and às. Strictly Copyright.) 


Specifications Published April 16th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1907 Patents 


7,642. Н. Н. Lake (Parker Clark Eceecrie Co.), Carbon fila- 
ments and others having a negative temperature-coetticient tend 
to carry the greater proportion of the current through the 
central portion of the conductor, as the surface is more rapidly 
cooled and is consequently of a higher resistance. In order 
to work the surface of the filament at a high temperature, the 
filament may be constructed with a core of high resistance 
carbon, ‹оуегей with a layer of combined non-crystalline silicon 
and carbon, and a final coating of dense, pure silicon. А plain 
cellulose or а graphitised filament is heated in the presence 
of a volatile silicon chloride, апа a suitable gas for taking 
up the hydrochlcric acid. produced. To obtain the final pure 
surface deposit of silicon, a little CO, is introduced. A high 
operating temperature with a high efficiency is obtained with 
such a filament. Four claims, no figures. 

8,155, British THoMsoN-HovsioN Co. (Generel Kleccric Cov). 
In order to drive a load at speeds varying over wide ranges, 
two motors are sometimes employed, one connected to 
the load through low speed gearing and the other connected 
to drive the load at high speed. do vary the speed of the 
motors, the, are supplied from а motor-generator driven. from 
the supply mains. and the generator voltage is varied. When 
changing from the low-speed to the high-speed n.otor, the 
voltage of the generator mu:t be lowered from its maximum 
to its minimum value. This cannot be done quick enough, 
and according to the present invention, after the low-speed 
motor has reached its maximum speed, the generator (which 
is generating its maximum voltage) is connected in series with 
the high-speed motor to the supply mains. Current flows in 
opposition to the generator voltage, and drives the high-speed 
motor. 'lhe generator voltage is then gradually reduced, thus 
increasing the voltage and speed of the motor. Py providing 
the generator. with a series winding, which will oppose the 
mam field when the generator and motor are in series, the 
voltage of the motor will be automatically increased with 
increasing load. By adding the generator voltage to the 
supply mains the speed of the motor may be further increased. 
Four claims, one figure 

10.071, BritisH THomson-Hovuston Co. (General Electric 
('о.). A method of supporting the filaments of incandescent 
lamps. and especially suitable for tungsten filaments. The 
filaments are attached in the usual way to radial arms at the 
foot of the lamp, and the ends of the loops are supported by 
hooks at the ends of radial arms of copper or tantalum, the 
other ends of which are attached by means of glass beads to 
steel spiral springs, which in turn are supported in a vertical 
position on a glass pedestal rising from the foot of the lamp. 
Neither copper nor tantalum tends to combine with the tungsten 
filament, but if copper is chosen a relatively large diameter 
wire must be used, as otherwise the copper would melt at the 
point of contact. "The flexibility of the support permits pro- 
grersive contraction of the filaments, but maintains the proper 
tension on the filament. The filaments are also nrotected from 
jars during transportation. Three claims, one figure. 

17,781, А. D. Jones. The enclosed flame arc-lamp, which 
was described in ELECTRICAL ENGINEERING, February 27th, 
1908, page 299. Particulars of the composition in the grooves 
of the pcsitive carbon were given in this Patent Record for 
March Sth, 1908, page 365. This specification further states 
that if a sodium steadying salt is added, an improvement. is 
effected bv the addition of a little potassium silicate; if a 
potassium steadving salt is used, sodium silicate may be added. 
One of these silicates diluted with water may be used as the 
binding material to hold the chemicals in the grooves of the 
positive carbon. The arc with a current of 5 aneres at 70 
ae is about one inch long and quite thin. Five claims, three 
gures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, rost free. The 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


next issue. 
1906 Patent 
Electrically-operated locks. 


1907 Patents 


Production of high-frequency arcs. 
Apparatus for Hertzian telephony. 


26,5604, Burns. 


539. RUHMER. 
3,215. RUHMER. 


5,194, PosraNs. Electrical ignition apparatus. 

1.687, Wess. Radio-telegraphy апа radio-telephony. 

1,941. Bevis & ANcorp. Electric are lamps. 

1.9414, Bevis & ANcoLp. Electric аге lamps. 

7,959, Howson. Electric automatic fire alarms. 

8.185, MERsHoN — Alternating-current machines. 

8,564, Скѕ. FUR DRAHTLOSE ‘TELEGRAPHIE. Receivers for wire- 
less telegraphy. 

8,565, DEUTSCHE — GascrLÜÉHLICHT AKT.-Ges. (Aver Ges.). 
Manufacture of metallic. filaments for incandescence 
lamps. 

8,641, British THomsonx-Hovstox Co. (General Electric Co.). 
Joints between lan.p filaments and leading-in wires. 

8.905, Davis. Electric Liunp-holder. 

9,868, ELECTRIC & ORDNANCE ACCESSORIES Co. & Hatt. 
breakers. 

11.381, Simpmexs Bros. & Co. & GRIMSTON. 
call installations. 

11,850, Borrina & Borrixc. Electric sign switches. 

12,402, Grirrix. Mechanism for magneto machines. 

12,420, LANCASHIRE Dynamo & Moror Co. & STANSFIELD. 
Dynamo-electric machinery. 

12.907, Newirr. Electrical counting gear. 

12,960, Marconr’s WIRELESS TELEGRAPH Co. & FRANKLIN. Re- 
celving apparatus. 

14,150. Moorek & Pow es. Electrical signalling. 

14.287, Breitise THomsox-Houstox Co. & Horrs. 
pelled vehicles. 

16.564, Mayo & HovurrEHaN. Multiple fuse biocks. 

16,585. ArrLEvaRD & QuicciN. Electric light. fittings. 

16,489, Siemens & HALSKE, Akr.-GEs. Manufacture of a plastic 
mass from tungsten compounds. 

16,513, Wise (Mailloux). Apparatus for 
machinery. 

17,655, Heys (Scott Electrical Co.). 

17.686, 5лохЕ. Space telegraphy. 

18,045, FELIEN & GuitLLEAUME-LAHMEYERWERKE AKT.-Ges. In- 
verted repulsion motors. 

21,087. CoomBs. Diaphragms for telephonic apparatus. 

21,408. Тномрхох (Ges. fur Drahtlose T'elegraphie). 
for wireless telecraohy. 

22.259. Ewvcngrrs. Controlling locks for electric lifts. 

22.549, ErcHngnts. Electric switches. 

23.709, UxpEnwoop & Samrin. Dynamo-electric machines. 

25,756, Dirun & Becker. Electric fans. 

24.212. JouNsoN (Felten A: Gutlleaume-Lahmeyerwerke Akt.- 
Ges.). Electrical targets. 

24.702, RENNERT. Electrical fire-alarm systems. 

25.187. BinauN. Bathing tubs for electrical treatment. 

26.550, Gres. FUR DRAHTLOSE ‘TELECGRAPHIE. System of radio- 


telephony. 
1908 Patents 


559. Dracer & Dracer. Lamps for miners’ helmets. 
879, HvnBELL. Holders for electric lamps. 
2.676, Lora, & Ввїтїзн Ever Reapy Evectrican Co. 
for electric lamps. 
7,041, Reamer. Production of electric impulses of high fre- 
quency. 


Complete Specifications open to Public Inspection 
before Acceptance. 


1907 Patents 


19.477, Gatrre. Rotary mercury interrupters, 
48,649, MErALLURGISKA PATENTAKTIEBOLAGET. 


tion of ore. 
1908 Paterts 


1.289, StEMENS-SCHUCKERTWERKE GES. 
Ing-current commutator machines 

т.480, Siemens & НАКЕ Akt.-Ges. Method of testing electro- 
lytic valve cells. 

7.493, FEssENDEN. "Telephonie transmitters or relays. 

1.494, FESSENDEN. Wireless telegraphy. 

1.907, OertLty & Duprey. Electrically-heated tools. 

7.621, ATELIERS THOMSON-Houston.  Alternating-current repul- 
sion motors. 


Circuit 


Electrical messenger 


Self-pro- 


cooling electric 


Arc lamps. 


Detector 


Holders 


Magnetic separa- 


Regulation of alternat- 


Expiring Patent 

The following patent expires during the current week, after a 
life of fourteen years :— 

8.607, of May 1st, 1894. (Amended 1899.) W. P. THOMPSON 
(А. E. Keith), А mechanism for use in automatic telephone 
exchanges, and consisting of a series of wires for electrically 
interconnecting the several exchanges. А shaft, on which is 
carried a series of switch arms disposed radially at different 
angles. and which is capable of rotation and longitudinal move- 
ment, is actuated by suitable mechanism to bring the switch 
arms in contact with anv one of the series of wires. Five claims. 
three figures. 
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LOCAL 


ABERDARE: Electric Lighting.—The Town Clerk has been 
instructed to engage a consulting engineeer to report to the 
Council upon an electric lighting scheme. 

ARGENTINE: Electric Supply.—the Review of the River 
Plate states that the electric light station in Necochea was in- 
augurated on the 8th inst. A local company is being formed 
in Daireaux, Province of Buenos Aires, for the electric lighting 
of that town. 

AUSTRALIA: Sydney Power-house Management. -The second 
report of Mr. G. A. Julius, the expert chosen to inquire into cer- 
tan matters in connection with the operation of the Sydney Crty 
Council's clectric lighting scheme, has been made public. This 
report, says the Australian Mining Standard, deals with the 
question. of aldermanic intluence; and the conclusions arrived 
at are summarised as follows :--That the plant in the power- 
house in August, 1906. was ina moderately good condition, but 
in view of the rapidly increasing output the city electrical 
engineer was entirely justified in recommending the appointment 
of a power-house superintendent to direct and supervise the 
maintenance and running of the plant; and that during the latter 
part of 1907 the plant was allowed to tall into very bad condi- 
tion The report absolves the Council from blame for interter- 
ence, and refers to laxity of experience and administration on 
the part of certain oftticers. Following on the discussion of the 
report by the City Council, the Lord Mayor presented a minute 
recommending that the services of the power-house superintendent 
be dispensed with; and that Mr. Woof, now in charge of the 
overhaul of the plant for Messrs. Dick, Kerr & Co., Бе ap- 
pointed at a salary of £400 per annum, to be increased on a 
sliding scale to £500. The minute was adopted. 

BARKING: The Tramway Losses- At the last meeting of 
the Council, the chairman of the Tramways Committee was 
asked what measures he contemplated to do away with. the 
enormous losses on the running of the trams. ‘The chairman 
said there was to be a meeting to go into the whole question. 

BEDFORD: Incorporated Municipal Electrical. Assoctation.— 
The Corporation has delegated the Chairman of the Electricity 
Committee and the Borough Electrical Engineer to attend the 
annual conference of the Incorporated Municipal Electrical Asso- 
ciation at Nottingham from June 30th to July 3rd. 

BELFAST: Vhird Party Insurancve,—The Corporation has re- 
fused to join a conference proposed by the Halifax Corpora- 
tion on the question of a mutual insurance scheme against third 
party tramway risks, for the reason that up to the present the 
Belfast Tramways Committee has not insured against these risks. 

BEXLEY: Electric Supply Tariff.—At the last meeting of the 
Urban District Council the Electric Lighting and Traction Com- 
mittee reported that they had had under consideration the de- 
sirability of instituting an alternative daylight tariff for supply 
to motors, and they recommended the following tariff :—Up to 
2.000 units. per annum, 3d. per unit; from 2,000 to 2,500, 23d. 
per unit; from 2,500 to 5.000. 2;d. per unit: from 5,000 to 
2.500. 24d. per unit; above 5,500, 2d. per unit. Minimum charge 
to be £2 13s. 4d. per annum, and charges to be net. Meter 
rents to be charged in addition, at the same rates as on the 
existing daylight tariff, and the new tariff to be governed in all 
other respects by the regulations applying to the former. The 
report and recommendation were adopted. 

BLACKBURN: Blackburn, Padiham & Whalley Light Rail- 
mays.—It is proposed by the Light Railways Commissioners to 
hold a public inquiry at the Blackburn Town Hall on Friday, 
May 8th, into the application of the Blackburn, Padiham, & 
Whalley Light Railways Co. for an order for revival and 
extension of time. 

BLACKPOOL: Electricity Profits.—The profit upon the muni- 
cipal electricity undertaking for the усаг ended March 518 
amounts to £8,476. The output was 3,404,011 units, an increase 
of 500,000 over the number for the previous year, and it is to 
be noted that the largest increase in the consumption was for 
the private lighting. In spite of the largely increased output, 
the coal consumption was only 153 tons more than in the pre- 
vious year. The total income was 456,585, generation and dis- 
tribution charges amounting to £16,140, and interest and sinking 
fund to £11,969. The capital expenditure to date amounts to 
5199.052: reserve fund now amounts to £15,151. 

BURY: Tramway Committees Chatrman.—Col. Hall, the 
Chairman of the Tramways Committee, has resigned, partly on 
account of ill-health and partly owing to calls upon his time 
in other directions. 

The net profits of the Bury tramway system for the year ended 
March 315% were £4,606 as against £5,225 for the previous year. 
The Tramway Manager points out that the difference is more 
than accounted for by the fact that the Easter holiday trattic is 
not included in the accounts for 1907-8. As the agreement. with 
the Heywood Council with regard to the tramways will shortly 
expire, the Outside Authorities Sub-Committee have been in- 
structed to meet the Heywood representatives with a view to its 
renewal. 
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NOTES 


Electricity Accounts. — The net profit for the vear ended March 
ólst, 1908, are estimated at £5,950 against £2,94/ for the previous 
year. 
` Incorporated Municipal Electrical Association.——The Chairman 
of the Electricity Committee and the Electrical Engineer have 
been requested to attend the annual conference ot the Incor- 
porated Municipal Electrical Association at Nottingham trom 
June 30th to July drd next. 

CARDIFF: Zramway Employees.—The local branch of the 
Amalgamated Association of ‘Lramway and Vehicle Workers has 
asked the Tramways Committee to ацгее to the formation of a 
Conciliation Board to deal with all matters relating to the tram- 
way employees which cannot be amicably settled by the tram- 
way manager. Mr. Arthur Ellis, the tramway manager, stated 
at the meeting of the Tramways Committee last week that 
hitherto there had been no trouble or misunderstanding with 
representatives of the tramway men’s Union, who now discussed 
all matters with him. Jf the suggestion of a Conciliation Beard 
were adopted, he toresaw that the men's Union might not acknow- 
ledge his authority if he, tor instance, dismissed a man tor 
neglect or misconduct, and they would be constantly appealing 
to the Board. Arter a little discussion it was decided to ask 
the Association to explain more tully what their request. was. 

COWDENBEATH: Public Lighting.—The Fite Electric 
Power Со. has made two offers in connection with the public 
lighting in this district. In the first, the company ofler to 
erect 20 1,500 c.p. arc lamps, to supply the necessary cables 
and connections, and to maintain them, for an inclusive sum 
of £12 per lamp per annum. For incandescent lighting they 
propose to supply the lamps and pillars, and maintain them 
for the sum of 38s 94. per lamp per annum on a 10 years 
contract. ‘These offers have been submitted to а cominittee 
for consideration. 

CROMER: Electric Lighting Committee.—An Electric Light- 
ing Committee has been appointed to take charge of the depart- 
ment. Hitherto this work has been carried out by the High- 
ways Committee. 

DARWEN: Tramways and Electricity Profits —There has 
been a profit on the Darwen electricity and tramway under- 
takings for the year ended March 31st of only £600, alleged 
to be due to the rise in the price of coal, апа other circumstances. 
The profit of the Electricity Works alone amounted to £100. 

DUBLIN: /nternational. Exhibition.—In Dublin last week a 
sale was held of the electrical plant and fittings which were 
used at the recent international exhibition. The plant in- 
cluded switchboard and instruments, rubber-covered and lead- 
covered cables. electroliers, brackets, and fittings. 

EDINBURGH: Zncorporated Municipal | Electrical Associa- 
tion.—' [he Electric Lighting Committee recommend the appoint- 
ment of the Convener, Mr. A. Murray, and Bailies Stevenson and 
Neill, together with the Electrical Engineer. to attend the 
annual Conference of the Incorporated Municipal Electrical Asso- 
ciation at Nottingham from June 30th to July 3rd. 

Electric Lighting Estimates.—'l'he estimated expenditure upon 
the electricity undettaking for the year ending May 15th, 1909, 
is £70,250, compared with £65,040, the amount of the ex- 
penditure during the current year. Interest and sinking fund 
are estimated to require £56.0/0 against £50,065, giving a total 
estimated expenditure of £126,300, compared with £121,105. 
The estimated revenue is £136,200 against £132,585, leaving 
a surplus of £9,900, compared with the estimated surplus of 
£11,408 at the end of May 15th next. The capital expenditure 
is put at £33,090, mainly in regard to alterations and addi- 
tions at the Macdonald Road station. 

International Exhibition.—The National Telephone Co. has 
provided a 50-line switchboard in connection with the Inter- 
national Exhibition. A number of call oflices have been erected 
in the grounds, in addition to two in the Industrial Hall and 
one in the Machinery Hall. Arrangements have been made for 
users to be able to communicate with each other in the exhibi- 
tion or with any part of the city, and trunk connections can 
be had through the main exchange in Edinburgh. 

Underground T'elegraphs.—'l' he Postmaster-General has inti- 
mated to the Town Council that he will consent to the use of 
the telephone ducts in certain streets for the purpose of the under- 
ground telegraph wires, although there are serious drawbacks to 
this course, in view of extensions. 

ERITH: Tramways Intercommunication,—The Urban District 
Council, having received from the London County Council a 
plan showing the proposed temporary terminus of the London 
County Council tramway at Abbey Wood, is to ask the County 
Council their reasons for suggesting to make the present ter- 
minus at a distance gf about. 80 ft. from the county boundary. 
and to point out that it is most desirable for the convenience 
of through passengers that the tramways of the London County 
Council and the Erith Council should actually be joined up at 
the county boundary, as provided by the London County Coun 1] 
(Tramways and Improvements) Act, 1904. The Woolwicn 
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Borough Council has also protested against the County Council’s 
proposal with regard to the terminus. 

FALKIRK: Proposed New Tramways.—A letter has been 
received by the: Council from the Secretary of the Falkirk & 
District Tramways Co. in regard to the recent request made 
by a deputation of ratepayers to extend the tramways to 
Laurieston. The company state that it is impossible for them 
to construct the extension unless the local authorities are pre- 
pared to grant facilities. The tramway undertaking has not 
been a financial success, owing to the heavy wayleaves and 
operating charges for bridges, and the directors are unwilling 
to incur further capital expenditure except upon terms which 
promise reasonable profit. In return for extending the tram- 
ways, the company make certain propositions, including the 
withdrawal of the wayleaves in respect of the tramways in the 
borough, and that they be also relieved from local rates in 
respect of the extension. The Council has unanimously decided 
that the terms proposed cannot be entertained. 

FRANCE: Electric Cranes.—The facilities of the port at St. 
Nazaire are to be increased by the construction on the quay of 
the Penhouet dock of an electric crane with a lifting power of 
182 tons. ‘This crane will be able to lift 180 tons to a height 
of 145 ft. above the quay level, and take it a distance of 34 
yards outside the quay. The arm of the crane will be fitted 
with another rolling crane of 15 tons lifting power. 


HASLINGDEN: Workhouse Lighting.—The General Purposes - 


Ccmmittee of the Haslingden Guardians decided last week-end 
to furnish each member with the report of Messrs. Peers, Cope- 
land & Cardin, as to a scheme for the lighting of the work- 
house and new infirmary by electricity. At the meeting on 
April 23rd, the following amended terms for the supply of 
electricity for the lighting of the workhouse buildings were 
submitted by the Rawtenstall Corporation. For 15,000 units, 
44d. per unit; for 20,000 units and over, 44d. per unit; for 
25.000 units and over, 4d. per unit. The Corporation agreed to 
lay and maintain the necessary cables, and were prepared to 
anter into an agreement for five years in the first place, subject 
to termination at anv time by six months’ notice on either 
side. It was resolved that further consideration of the matter 
be deferred until a deputation had met the Corporation’s repre- 
sentatives. 

LANCASTER: Tramway Fares.—A recommendation by the 
Tramways Committee in favour of halfpenny fares on certain 
routes, and a penny universal fare on other routes, was nega- 
tived at the last meeting of the Town Council in favour of а 
reversion to halfpenny stages without overlapping. 

LEEDS: Tramway Accounts.—Yhe accounts for the year to 
March 31st show a gross profit of 5165.051, an increase of £6,470 
over the figures of the previous vear. Working expenses 
amounted to £177,317, and out of the balance has to be deducted 
income tax and interest on capital, leaving a sum of £123,538, 
from which the following amounts are deducted :—Sinking fund, 
£37,452; permanent way renewals, £21,252; and amounts 
written off Provisional Orders, £385; leaving £64,246 to be 
transterred to the city fund in aid of rates compared with 
£69.262 in 1907. 

LONDON: St. Pancras: Highgate Hill Tramways.—In refer- 
ence to a request by the London Council Council that, in the 
event of the County Council taking over the Highgate Hill Tram- 
ways, St. Pancras Borough Council should undertake to maintain 
portions of the road in the Borough outside the tramways area, 
the General Purposes Committee express the opinion that the 
request should not be acceded to. 

Woolwich.—The Law and Parliamentary Committee recom- 
mend that counsel be reserved in the House of Lords in opposi- 
tion to the London and District Electric Supply Bill and the 
London Electric Supply Bill. 


TENDERS INVITED AND 


AUSTRALIA.—The Board of Trade correspondent at Mel- 
bourne (Mr. M. Hirsch) has forwarded particulars of а call for 
tenders for the supply to the Deputy Postmaster-General at Mel- 
bourne of 2,800 jacks in strips of 20; 1 mile of 64-wire switch- 
board cable; 50 three-conductor cords, 7 ft. long; 96 three-part 
plugs; and 66 listening and ringing keys. "Tenders will be re- 
ceived by the Deputy Postmaster-General, Melbourne, up to 
5 p.m. on June 9th. . 

The Board of Trade are notified by the London representative 
of the Australian Commonwealth (Capt. R. Muirhead Collins, 
C.M.G.) that tenders will be receivel at the office of the 
Deputy Postmaster-General, Perth, until noon on Monday, Sep- 
tember 7th, for the supply of the following telephone material, 
viz. : 650 wall sets, 150 table sets, 800 protectors, 90 extension 
switch and bell sets, complete, 50 switchboards for four lines, 
20 switchboards for six limes, 5 switchboards for twelve lines, 
5 switchboards for twenty-four lines, 20 wall sets for party 
lines, and 10 table sets for party lines. Tenderers must state 
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MUSSELBURGH: Public Lighting.—The Town Council held 
a special meeting last week to discuss, with the representatives 
of the Musselburgh Electric Light & Traction Co., the question 
of the detective public hghting of the town. ‘The representatives 
of the company complained that the fault lay with the lamps, 
which were the property of the Council, and it was not within 
the province of the company to take these out and put in others. 
After some discussion, the Council requested the company to 
submit proposals for the betterment of the existing State of 
things, and the company's representatives were reminded of the 
Council's threat to revert to gas lighting. 

PLYMOUTH: /ncorporated Municipal Electrical Association, 
-—-Mr. E. G. Okell, the Borough Electrical Engineer, will attend 
the annual conference of the Incorporated Municipal Electrical 
Association at Nottingham in June. 

Third Party | [nsurance.—A communication has been 
received from the Halifax Corporation ‘Tramways Com- 
mittee inviting the Council to appoint delegates to attend a 
Conference on third-party insurance with a view to formulating 
а mutual scheme. It was decided that the members of the 
Tramways Committee should be notified of the date of the 
proposed Conterence, and that if any of them, or the Town 
Clerk, should be in London at the time, they might attend as 
representatives of the Corporation. 

RADCLIFFE: Depreciation.—It is recommended that the 
Council should base the charges for depreciation upon the elec- 
trical plant in future on the following rates, less the amount of 
contributions to sinking fund, viz.: Buildings, 24 per cent.; 
machinery, 5 per cent. ; switchgear, accumulators, meters, motors, 
and mains, 7j per cent. 

ROTHERHAM: Electricity Accounts.—The receipts from the 
electricity undertaking during the year ended March 51st, 1908. 
amounted to £13,108, an excess over the previous year of £1,999. 
The total number of units sold was 1,698,174, representing a 
gross receipt of 1°652d. per unit. Generation, distribution ex- 
penses, rates, and management charges amounted to 0'88d. per 
unit, compared with 0'8íd. for the previous year. After meeting 
capital charges there is a surplus of £3,302, from which 18 
deducted £1,960 for depreciation and renewals, leaving the sum 
of 51,542 net profit. 

Tramways Accounts.—The gross receipts from the tramways 
department amountel to £31,655, representing 11°55d. per car 
mile. There is an increase of £4,757 over the receipts for the 
previous year. The expenses are considerably higher than those 
of the previous year, owing to renewals. ‘The trattic expenses 
amounted to £8,124, and after debiting the whole of the work- 
ing expenses and repairs there is a balance of £10,550, from 
which has to be deducted capital charges. The net surplus. sub- 
ject to provision for renewals fund, is £5,618. The ‘Tramway 
Manager calculates that the proper sum to be set aside for 
renewals is £4,898, but inasmuch as in his opinion the sums set 
aside for the previous years is inadequate, he recommends that 
the whole of the surplus be retained for this purpose. 

SALFORD: Damages јот Tramcar Accident.—At the Man- 
chester Assizes on Monday a widow named Elizabeth Ball was 
awarded £200 damages in respect of the death of her husband. 
who was killed by a Salford Corporation tramcar on November 
9th last. 

TORQUAY: JDolter System.—Mr. Pringle has inspected the 
Torbay route on behalf of the Board of Trade, and expressed his 
satisfaction with it. 

WALTHAMSTOW: Charge for Tramway | Energy.— The 
Council. at its meeting on April 24th, decided, on the recom- 
mendation of the Rate Committee, that a charge of 13d. per 
unit be made to the light railways undertaking for the current 
consumed for the year ended March 515% last. 


PROSPECTIVE BUSINESS 


the country in which the articles tendered for have been made 
or produced, and, in the case of manufactured articles, where 
the material has been made or produced. Tenders must include 
customs duty, if any. А deposit, equal to 5 per cent. of the 
amount of the offer, will be required to qualify any tender. 
Specifications, conditions, and forms of tenders may be obtained 
at the Commonwealth of Australia Offices in London, 72 Victoria 
Street, S.W. 

Tenders for the following are invited by the Deputy-Post- 
master-General, Sydney :—Supply and delivery of eight tons ot 
hard-drawn copper wire (400 lb. per mile), 1j cwt. of copper 
tape binding (200 lb. per mile), 1,300 best white large porcelain 
insulators, and 2,000 tallow-wood crossarms, 5 ft. 2 1п., by June 
10th, and the supply, delivery, and erection of a branching 
metallic multiple magneto switchboard by August 12th. Speci- 
fications, conditions, and forms of tender тау be obtained at 
the Commonwealth Offices in London, 72 Victoria Street, S.W.. 
where also preliminary deposits on tenders may be paid. 
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BEDFORD.—-Electrical sundries аге to be purchased to the 
value of about £130. 

BIRMINGHAM.—A Local Government Board inquiry was 
held on Tuesday into the application. by the Corporation for 
sanction to borrow £251,285 for extensions to the electricity 
undertaking. The proposed loan will be split up amongst the 
power station and sub-station as follows :—- Summer Lane station, 
£185,655; Water Lane station, £17,500; Dale End, £15,C00; sub- 
stations, £14,850. £20,000 is proposed to be utilised for motors, 
and £4,000 for meters. Under the scheme of extensions, the 
Daie End station. will be abandoned for generating purposes, 
and converted into a sub-station. At the Summer Lane generat- 
ing station it is proposed to add a 1,500-kw. direct-current 
and a 1,50) alternating-current set each year, in order to deal 
with the gradual development of the load, and in this way it was 
explained to the Local Government Board inspector that the 
whole of the money would not be expended at once. Of the total of 
ten new boilers, however, six will be installed during the current 
year. А reserve coal bunker, bringing the total storage from 
2.000 to 5,000 tons, is also to be erected. It was stated that the 
generating expenses at Dale End were Z'ld. per unit, against 
0`2844. per unit at Summer Lane. 


BRIGHOUSE.—A Local Government Board inquiry will 
shortly be held into an application by the Corporation for sanc- 
tion to borrow £3,600 in connection with extensions to the 
electricity undertaking. An arrangement has been made for 
supply in bulk from the Yorkshire Electric Power Co. 

BURNLEY.—A Local Government Board Inspector will hold 
an inquiry to-morrow relative to the borrowing of £12.500 for 
public baths, and £26,460 for the purposes of the electrical 
undertakings. 

CHELTENHAM.-—Tenders are invited for an electric lighting 
installation at the new refuse destructor works. Full particulars 
from the Borough Surveyor, and tendes by May 2nd. 

COLNE.—A Local Government Board inquiry will be held 
to-morrow at the Town Hall into the application of the Cor- 
poration to borrow £4,170 for electric lighting purposes. 

DARLINGTON.—Tenders are invited for a Lancashire boiler 
aud superheater. Particulars from the Borough Electrical En- 
gineer (fee £1 1s., returnable), and tenders to the Town Clerk 
by May 11th. 

DUNDEE.—-The Tramways Manager has submitted a report 
upon a circular tramway in the town, of an approximate length 
of 24 miles. ‘The estimated cost of constructing a double line 
on the overhead system is put at £28,500, in addition to an 
allowance for street widenings. The estimated revenue is put 
at £2,758, and the cost of working and maintenance at £7,690, 
thus showing a deficit of £4,592. If a single line were made 
over а somewhat shorter route the cost is put at £10,900, the 
revenue at 21.870, and the working expenses at £2,149. Тһе 
report has been circulated amongst the committee, and will be 
considered at a subsequent meeting. 

EAST HAM.—Tenders are invited for the reconstruction for 
electric traction on the overhead system of the existing horse 
tramways between High Street North and Green Street, Rom- 
ford Road, including the permanent way, paving, and overhead 
line construction. Full particulars from the Borough Engineer, 
Mr. A. H. Campbell, or the Tramways Engineer and Manager 
(fee £2 2s., returnable), and tenders to the Town Clerk by 
May 5th. | 

ILFORD.—At a Local Government Board inquiry into the 
application of the Urban District Council to borrow £27,000 for 
purposes of electric lighting, it was explained that the applica- 
tion was necessitated by the growth of the undertaking. It was 
mentioned that there are now 3.045 customers, and 1,445 street 
lamps, and there are 62 oil lamps in the Beehive and Barking- 
side districts, which are to be replaced and supplemented by 
electric lamps. The existing machinery was suflicient for present 
purposes, but next winter the additional plant would be required. 


LONDON: London County Council.—Tenders are invited for 
the wiring and fitting for electric lighting of a tramway car shed 
at Mare Street, Hackney.  Particulars from the Clerk, fee 
£2 2s., returnable, and tenders by May 12th. 


Tenders аге also invited for the supply and de- 
livery of about 2,000 tons of steel girder tramway 
track rails апа fastenings required for the electrifica- 


tion of further portions of the Council's tramiways. The Council 
also invite alternative tenders for the supply and delivery of 
about 5,000 tons of track rails and fastenings. Full particulars 
from the Engineer to the Council (fee, £2, returnable), and 
tenders to the ‘Town Clerk by May 19th. 

Tenders are invited for the supply and delivery of (a) 175 
double-deck, roof-covered, electric car-bodies; (b) 175 pairs of 
maximum traction swing bolster trucks; (c) 175 complete elec- 
trical equipments for operation upon the overhead trolley, sur- 
face contact, and underground conduit systems of electric trac- 
tion. Full particulars from the Glerk to the Council (fee 
£2 2s. returnable), and tenders by May 9th. 

Battersea.—In order to cope with the articipated load inthe Nine 
Elms district next winter, the Lighting Committee report that it 
will be essential to make some provision for maintaining the pres- 
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sure by either providing an additional low-tension cable, esti- 
mated to cost £8,833, or a feeder, bocster, and accessories, esti- 
mated to cost £1.847. The committee, although feeling that greater 
security against breakdowns would be given by provision of the 
additional low-tension cable, do not see their way to incur the 
expeuditure involved, being of opinion that for the present pur- 
poses the smaller scheme will suttice. 

Three electric radiators are to be provided and fixed in the 
dressing-rooms at the Nine Elms Baths at a cost of £18 Qs. 
Application has been made to the L.C.C. for a loan of £8,558 
for expenditure incurred in the laying of mains and services for 
the electr lighting. 

Stoke Newington.—-A distributor cable is to be laid along the 
Bethune Road from Fairholt Road to Grange Court Road at an 
estimated cost of £61. The Finance Committee, at the request 
of the Electric Lighting Committee, is to negotiate for taking 
up a further £1,000 of the £5,000 recently sanctioned by the 
L.C.C. for the extension of mains. , 

Nt. Pancras.—An artesian well is to be sunk at the King's 
Road generating station at a cost of £2,000. 

Woohwich.—Vhe Electricity Committee reported at the meet- 
ing of the Borough Council on April 25rd that they had re- 
ceived an application for electricity supply for lighting and 
power “іп a district where there is every possibility of obtain- 
ing remunerative demand in the near future, especially for 
power." Mains are to be extended to meet this demand at an 
estimated cost of £680. The committee reported another appli- 
cation for electricity supply, which it was anticipated would 
ultimately prove remunerative, "the district being a very pro- 
mising one, and the premises being situated within the com- 
pulsory area of supply included in the second schedule of the 
Council's 1905 Order." Mains are to be extended to the pre- 
mises in question at an estimated cost of £131. "Tenders are 
to be obtained for the supply of a motor alternator to the 
specification of the Borough Electrical Engineer, power being 
delegated to the committee to accept one of the tenders, subject 
to subsequent report to the Council. 

MANCHESTER.—The Tramways Committee invite tenders 
for the supply of hard-drawn copper trolley wire. Specifica- 
tions, &c., trom the General Manager, and tenders to the Chair- 
man of the Electricity Committee, 55 Piccadilly, Manchester, by 
May 5th. 

PORTSMOUTH.—Tenders are invited for the wiring and 
fitting of the laundry at the Infectious Diseases Hospital. Full 
particulars from the Borough Electrical Engineer, and tenders 
by May 6th. 

A transporter bridge 1s to be constructed across the Langstone 
Harbour in connection with the proposed light electric railway 
to Hayling Island. 

RAWTENSTALL.—Tenders are invited for the supply, de- 
livery, and erection of steel tramway poles, overhead line equip- 
ment and accessories. Full particulars from the Consulting En- 
gineers, Messrs. Lacey, Sillar, and Leigh, 2 Queen Anne's Gate, 
Westminster, and 78 King Street, Manchester (fee £3 3s., return- 
able). and tenders to the Town Clerk by May 4th. 

RUGBY.—The Urban District Council invite tenders for 880 
yards of paper-insulated lead-covered and armoured service 
cable. Particulars from the Clerk, to whom tenders by May 
5th. 

SOUTH AFRICA.—It is stated that the East London Council 
wil shortlv invite tenders for an electrical installation, and 
that particulars may be obtained from Messrs. Dyer & Dyer, 
17 Aldermanbury, E.C. 

SWANSEA.—The Swansea Harbour Board is considering the 
question of whether electric or hydraulic power shall be adopted 
at the new dock, and a committee has been appointed to submit 
a report. 

SWITZERLAND.—-The Federal Council recommends the adop- 
tion of the following projects, viz. :—(1) The construction of a 
funicular electric railway, of 1m. gauge, from the Place 
Léonard, at Zurich, to Susenberg (Zurichberg), a distance of 
1,614 metres; (2) the construction of an electric railway of lm. 
auge, partly cogged, from Brigue to Belalp, a distance of 
1,700 metres. 

SPAIN.—A public competition will be held at the Junta de 
Obras (Board of Works) of the port of Tarragona, at 5 p.m. 
on May Jlst, for the purpose of adjudicating the contract for 
an electric installation for lighting and motive power at that 
port. ‘Tenders will be received up to the time of the adjudica- 
tion. Local representation is necessary. 

WAKEFIELD.—The West Riding and Yorkshire Rivers Board 
invite tenders for two exhaust electrical fans, switches, &c., for 
their laboratory at Wakefield. 

WALTHAMSTOW.—The Urban District Council has received 
from the Local Government Board sanction to the borrowing of 
517.189 for the provision of additional plant at the generating 
station, and £222 for an air compressor and weighbridge. 

WEDNESBURY.—The Local Government Board has sanc- 
tioned à loan of £8.000 for the purpose of a generating station. 
Hitherto the Council has taken a supplv in bulk from the Mid- 
land Electric Corporation for power distribution, but owing to 
the price being too high to allow of the undertaking being made 
remunerative, the agreement has been cancelled. 
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TENDERS RECEIVED AND ACCEPTED 


ADMIRALTY.--Messrs. Vickers, Sons & Maxim, Ltd., on 
behalf of the Admiralty, have ordered from the British Thom- 
son-Houston Co., Ltd., 21 motor-generator sets, each giving 
120 amps. at 55 volts (66 kw.) 1,000 r.p.m., with the necessary 
control panels. These are to operate searchlights on board 
H.M.S. Vanguard, a battleship ot the S. | iseent class, which 
Messrs. Vickers, Sons & Maxim are building. | 

The British Thomson- Houston. Co., Ltd., are also supplying 
nine motor generators (8-120 amp. and 1—60 amp.) tor operating 
searchlights on H.M.S. De fence. 

DARLINGTON.—The tender of the British Thomson-Houston 
Co.. Ltd.. has been accepted by Messrs. Pease & Partners, 
Darlington, for plant to be installed at Bowden Close Colliery :— 
One 140 h.p. 480 r.p.m. 440-016 40-cycles three-phase slip-ring 
protected-tvpe haulage motor, with tramway-type reversing con- 
troller and panel; one 25 h.p. 770 r.p.m. fan motor; one 150 kw. 
three-phase 2.750; 440-volt oil-cooled  transtormers, with the 
necessary switchgear. 

HUDDERSFIELD.-—Messrs. Joshua Whiteley & Co., Ltd., 
have placed a contract for the complete electrical equipment of 
their * Albert” textile mill with the British. Thomson: Houston 
Co. The installation consists of 23 three-phase induction motors 
totalling upwards of 800 h.p., with the necessary steel work for 
mounting the ceiling-motors, and controlling gear. and cables. 
This is the first textile mill to be electrically driven from the 
Corporation three-phase mains in the Huddersfield district, which 
is one of the main centres of textile industry. "This contract 
should be as far-reaching in its influence on the development of 
textile driving in this district as the Acme mill has been in 
Manchester. 

JOHNSTON (N.B.).—The British Thomson-Houston Co., 
Ltd., are supplying to Messrs. Finlayson, Bousheld & Co.’s linen- 
thread mills a 200 kw. 428 r.p.m. 500-550-volt 50-cycle three- 


phase alternator, with three pedestal bearings. protection caps, 


rope pulley, base plate, and direct-coupled exciter, together with | 


the necessary switchgear. 

LONDON: Jattersca.—The Lighting Committee recommend 
the acceptance of the tender of the Lancashire Dynamo & Motor 
Co., Ltd., to provide feeder booster, switchgear spares, &c., at 
£1,502 4s., the Council to carry out the work of providing 
foundations, cable, &c., at an estimated cost of £545. 

LHammersutth.—Messrs. Gwynnes. Ltd., have ordered the fol- 
lowing plant from the British Thomson-Houston Co., Ltd., 
viz. :—А testing plant, consisting of a 120 kw. motor-generator 
set, made up of two 60 kw. C.C. generators, tandem-coupled to 
one induction motor, one 110 k.v.a. three-phase motor-generator, 
and a motor exciter of 10 kw. 

Metropolitan Asylums Board.—The following tenders have 
been received for the installation of electric lighting, &c., at 
the South-Western Hospital and Ambulance Station :—W. J. 
Fryer & Co. (accepted), £3,454; Electrical Co., Ltd., £3,700; 
G. E. Taylor & Co., £3,787; H. J. Cash & Co., Ltd., £3,819; 
W. Barton & Sons, £5.825; Н. & C. Davis & Co., Ltd., £3,833; 
J. S. Anderson, £3.900; Tamplin & Makovski, Ltd., £3,926; 
Lund Bros. & Co., £3,980; C. Pullan, £4,027 16s. ; Tilley Bros., 
£4,095; Pinching & Walton, £4,157 12s.; G. Weston & Sons, 
£4,568; A. Hawkins & Sons, £4,475; Perry & Co., £4,486; 
W. С. Cannon & Sons, Ltd., £4.560 10s.; A. Arthur & Ure, 
£4,685; Н. J. Godfrey, £4,735; Wenham & Waters, Ltd., 
£4,741; Т. Potter & Sons, Ltd., £4,866; A. C. Smith, en- 
gineers (Lincoln), Ltd., £4,956 16s.; F. A. Glover & Co., Ltd., 
£5,700; Laing, Wharton & Cunnington, £5,750; J. H. Taylor 
& Co., £5,899; Cox-Walkers, Ltd., £5,995 Engineer-in-chief’s 
estimate, £4,000. 


St. Pancras.—The_ Electricity Committee has provisionally 
accepted the following tenders for the supply of coal at the 
generating stations: Charrington, Sells, Dale & Co., 600 to 
800 tons "Babbington ” large hard steam coal at 16s. 3d. per 
ton; Spenser Whatley, Ltd., 600 to 800 tons ''Desford "" steam, 
cobbles at 14s. 114. per ton. 

Woolwich.—The. Borough Council has received the following 
tenders for the supply of oil eliminating plant to the Plumstead 
Electricity Works :— Atkins Filter Engineering & Water 
Softening Co., £90; Stanhope Water Engineering Co., Ltd.. 
£160, time for delivery, 7 weeks; Harris Patent Feed Water 
Filter, Ltd., £175, 10 weeks; Babcock & Wilcox, Ltd.. £200. 
8 weeks: Paterson Engineering. Co., Ltd., £200, 2-5 weeks: 
Wm. Boby, (а) £204, (b) £209. 7 weeks; Davis-Perret. Ltd. 
(accepted), £299 15s., 4-5 weeks. 

The Borough Council has also received nine tenders for the 
supply of motors, viz., (a) 50-3 amp. size, (b) 50-5 amp. size. 
(c) 50-10 amp. size, (d) 25-25 amp. size, (c) 25-50 amp. size. 
(f) electrolytic type of motor. (g) period of guarantee, 5 vears. 
The tender of Messrs. Chamberlain & Hookham has been ac 
cepted at the following prices :—(a) £1 16s. ; (b) £2; (с) £2 5s.: 
(d) £2 10s.; (e) £2 14s. ; (f) Mercury motor type: (g) 5 wears. 
The total amount of the tender is £452 105. Tenders Бу Messrs. 
Marples, Leach & Co., the Electrical Co., and Siemens Bros.. 
the Electricity Committee point out, were tor motors of foreizu 
manufacture, which had not vet received the Board of "Trades 
approval. The motors to be supplied by Venner & Co. (ог 
Chamberlain & Hookham) were of a new type, and had net. 
of course, had an extended trial. Large numbers of the same 
manufacturers’ old-type motors were in circuit in the Borouzh. 
and gave every satisfaction, but the manufacturers claimed 
further advantages for their new type. In considering the 
tenders, the Committee paid due regard to the question of price 
in relation to the merits ot the respective meters, and from 
previous experience they were convinced that motors of sub- 
stantial design were the cheapest in the end. 

SHEFFIELD.—'The Sheftheld Coal Co. have recently placed 
contracts for the following plant for their Birley Collieries. 
near Shetheld, with the British Thomson-Houston Co.. Ltd. :- 
One 250 kw. 375 r.p.m. 3,000-volt 50-eycle three-phase B.T.-H.- 
Belliss generating set; three-panel main switchboard: five sets 
of main and tail haulages (two 50 and three 50 h.p.); two motor- 
driven pumps (30 and 80 h.p.); one 100 kw. and two 70 kw. 
transformers. and high-tension and low-tension panels. 

Messrs. D. Selby Bigge & Co. have ordered from the 
British 'Thomson- Houston Co., Ltd., for Earl Fitzwilliam’s Col- 
hery, Elsecar, near Sheffield. a 350 kw. exhaust steam turbo. 
alternator, with heat accumulator, condenser, and the requisite 
switchgear. 

STALYBRIDGE, HYDE, &c., ELECTRICITY BOARD.- 
The following tenders have been received for a 2,000 kw. turbo- 
alternator апа condensing plant :—Messrs. C. A. Parsons & Co.. 
mr d Messrs. Willans & Robinson, Ltd., £8.250 (a- 
cepted). 

TAMWORTH.—The following plant is being supplied bv the 
British Thomson- Houston Co., Ltd., to Messrs. Morris & Shaw. 
Ltd., Birch Coppice Colliery, Polesworth, near Tamworth :— 
Main switchboard, pit-bottom and feeder panels; one 75 h.p. 
three-phase motor for driving endless haulage gear, the requisite 
feeder cable. 

WARWICKSHIRE.—The British Thomson-Houston Co. is 
supplying to the Ansley Hall Coal & Iron Co., Atherstone, War. 
wickshire, a 500 kw. 340 r.p.m. 500-volt compound-wound open- 
type С.С. generator, to be driven by ropes by a pair of Robey 
engines running at 85 r.p.m., with the necessary switch panels. 


COMPANIES’ MEETINGS AND REPORTS 


BABCOCK & WILCOX.—At the annual general meeting last 
Friday the report and accounts given in our last issue were 
adopted. Mr. John Dewrance, the Chairman of the company, who 
presided, referring to the large balance available for disposal, 
viz., £266,264, said that this appeared to be a considerable pro- 
portion compared with the company's capital, but a perusal of 
the balance-sheet showed that, owing to the conservative policy 
which had always been adopted, the nominal capital was really 
very small in proportion to the total assets, and therefore the 
profit was really not a very large one upon the company's 
trading. He regarded the satisíactory result as being due to 
the magnificent orgenisation which the company had throughout 
the world, which enabled them to make a profit on prices which 
their competitors could not touch. In a brief reference to the 
Eight Hours’ Bill the Chairman said that this legislative at- 
tempt to restrict the output of coal would stimulate an enormous 
amount of commercial disturbance, probably with strikes in all 
parts of the country, which could not fail to have a serious effect 


upon the company, as well as upon others. There had been 
instances of these dangerous legislative threats being shelved. 
ai he hoped this would be the case with the Eight Hours’ 

ill. 

BRITISH ALUMINIUM.—At the annual general meeting on 
Friday the report and accounts given in our last issue were 
adopted. Mr. J. D. Bonner, who presided. stated that the 
result of the vear's working, having regard to the derangement 
of the metal markets throughout the world, which followed the 
collapse in copper last June, must be considered very satis- 
factory. The company had contracts for deliveries extendinz 
to 1910, and contracts for further large quantities were being 
completed on the basis of: current prices. Whilst it was clear 
that they would in future have to be content with a smaller 
percentage of profit, there was every indication that their sale: 
would greatly increase. Now that their works at Stangfjord. 
and their temporary works at Kinlochleven, were at work. it was 
anticipated that their output by the middle of this year would 


APRIL 80, 1908. 


be twice what it was last year. They did not expect, however, 
to have any power available at their Orsieres works until after 
the end of next year. 

CATHCART DISTRICT RAILWAY.—At the meeting last 
week, the chairman stated that in order to counteract the 
serious competition of the Glasgow Corporation Tramways, the 
company had introduced zone tickets available for any number 
of journeys. 

CITY OF BIRMINGHAM TRAMWAYS.—At the annual 
meeting on Thursday, the report and accounts given in our last 
issue were adopted. Mr. Emile Garcke (chairman), who рге- 
sided, said that nothing had happened during the past year 
that was not anticipated, in a very large degree, some years 
ago. They had lost some of their lines at the end of Decem- 
ber, 1906, and the resultant loss of trattic during the past year 
has been £124,000. The net profits, however, were only £45,559 
less than in the preceding year, showing that the expenses of 
working had been reduced in the same proportion as the re- 
ceipts. The shrinkage in the receipts had, as a matter of fact, 
been less than anticipated, as the result of losing the lines, which 
reverted to the Corporation at the end of 1906, and this not- 
withstanding the fact that they had been exposed to very severe 
competition by the Corporations new electric tramways. The 
Board had been occupied during the past уеаг in conducting 
negotiations for the realisation of the remaining assets, and at 
the present. time accumulated redemption funds for the redemp- 
tion of debentures and an investment fund which, ‘with cash 
and other assets of a liquid. nature, amounted to an aggregate 
of £552,610. The total paid up capital was £284,000, the de- 
bentures were £300,C00, and sundry creditors amounted to 
£52,000, or a total of £616,224, so that their liquid assets stood 
at a total very nearlv approaching the total amount of their 
paid up capital and obligations. ‘The investments, however, in- 
cluded an investment in the Birmingham and Midland Motor 
Omnibus Company, standing at £50,000, which he was sorry to 
say is not likely to produce its full value. Taking it altogether, 
however, he thought the financial position of the company was 
satisfactory. The assets still to realised were the Bristol 
Road Tramways and the Cable Tramway until the year 1911, 
which represented 4j miles, and 74 miles of tramways outside 
the city, some of which belong to the company, and are not pur- 
chasable by the local authorities until the year 1936. There was 
aiso the working of the lease of the Aston Corporation Tram- 
ways, which, however, were not yielding any profit at present 
to the company. Touching upon the question of whether it 
would be advisable to carry on the operations of the company 
in future under the powers of a Иши, the chairman stated 
that various negotiations which have still to be carried on with 
local authorities are of such a nature that it was not advisable to 
put the company into liquidation at present. Moreover, so long 
as they were able to earn more than 4 per cent. on their in- 
vestments, there was no direct economic advantage in liquidat- 
ing the company merely for the purpose of redeeming the de- 
bentures, upon which they paid interest at the rate of 4 per cent. 
per annum. The average vield on the company's investments 
during the past year was about 5j per cent. 

WEST COAST OF AMERICA TELEGRAPH.—The re- 
port for the year ended December 31st, 1907, shows 
gross receipts amounting to £61.854, as against £68,048 in 1906. 
' The working expenses were £34,616, as compared with £34,173 
for the previous year. After providing £6,000 for the interest 
on the 4 per cent. debentures, £800 for the interest on the 
4 per cent. 1ncome bonds, and £193 for income tax, there remains 
a balance of £20,245, to which is added the sum of £1,923, 
brought forward from December ólst, 1906, making a total 
of £22,168. Of this amount £16,000 has been placed to the 
general reserve fund, and £2,000 to the maintenance ship's re- 
serve fund, and the directors recommend the pavment of a 
dividend of 24 per cent., free of income tax, amounting to 
£2,813, leaving a balance on the revenue account of £1,355 to 
be carried forward to the next account. "The meeting is to-day. 

CRAIGPARK ELECTRIC CABLE.— The report for the year 
ended March 3lst shows a profit of £7,128, to which is to be 
added £604 brought forward from last year. The directors 
recommend the allocation of £1,000 to depreciation of buildings 
and machinery. A dividend upon the 6 per cent. preference 
shares for the half-year to September 30th, 1907, and to the 
half-year ending March 31st, 1908, has been paid, and a divi- 
dend of 6 per cent. upon the ordinary shares for the twelve 
months ended March 31st, 1908, is now recommended, together 
with a transfer of £1,000 to reserve account, and £1,252 to be 
carried forward. The report states that in the cable depart- 
ment of the company the business shows a satisfactory increase 
in spite of the general depression in trade. Prices of raw 
materials are more favourable, and the directors look forward 
with confidence to the coming year. 

DUDLEY, STOURBRIDGE & DISTRICT ELECTRIC 
TRACTION.—At the annual general meeting on Thursday, Mr. 
A. C. Miles presiding, the report and accounts given in our 
last issue were adopted. The Chairman pointed out that in 
spite of the reduction in the number of passengers carried 
during the year of 150.000, the receipts had been maintained at 
lld. per car mile. One reason for the reduction in the amount 
to be distributed was that the directors had allocated a sum 
of £2,000 for renewals. The directors deplored the result of 
the appeal case before the House of Lords in respect of Light 
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Railway No. 5, as in consequence the company was receivin 
about £16,000 less than if the undertaking had been pur based 
under the Light Railway Act. It was the intention of the 
Joard to utilise the purchase money of the tramway in question 
for acquiring the Kinver Light Railway. The centralisation of 
the workshops for the whole system at Tividale had led to 
great economies, and further economy was anticipated by the 
agreement with the Shropshire, Worcester & Stafford Electric 
Power Co., for a supply of electrical energy. 

THE ELECTRIC TRACTION CO. OF HONG KONG.---The 
report for 1907 shows a profit of £5,950, after paving debenture 
interest and other charges. With the amount brought forward 
from the last accounts, the available balance 15 £6,550. Of this 
the directors have placed £6,000 to reserve for depreciation and 
renewals, carrying the balance of £550 forward. The reserve 
for renewals fund now stands at £12,000. A loss of £4,000 is 
reported in respect of subsidiary coinage, and the report states 
that unless some definite step is taken at an early date to 
mitigate this evil the Board would have to consider the question 
of raising the fares. 

INDO-EUROPEAN TELEGRAPH.—tThe report for the year 
ended December 31st, 1907, states that the company's revenue 
from message account and other sources amounts to £156,579, 
as compared with £124,610 for 1906, showing an increase of 
£11,969. The expenses are, on commercial and general account 
£47,618, and on maintenance account £25,454, making a total 
of £75,052, as against £75,642 for 1906, showing a decrease of 
£590. ‘The revenue account therefore shows a balance of £65,526, 
which is carried to profit and loss account, 1907, and after de- 
duction of income-tax paid is reduced to £60,228. To this is 
added the balance of profit for 1906 brought forward of £8,974, 
making a total of £69.203. The sum of £18.144 has been pro- 
vided to meet the further depreciation to date, which has un- 
fortunately taken place upon the company's investments, and a 
small loss in connection with the redemption of certain of the 
same. Deducting this sum and the interim dividend of £10,625 
already paid, there remains a balance available for distribution 
of £40,455. Тһе directors now propose to declare a dividend for 
the six months ended December 31st, 1907, of 17s. 64. per 
share (making with the interim dividend already paid, 6 per 
cent. for the year) and a bonus of 20s. per share, both free of 
income-tax, carrying forward £8,558. lt is also proposed to 
make a special distribution to the shareholders of £12,750, 
equivalent to 15s. per share, out of interest upon certain invest- 
ments. For this purpose a small sum from the interest accrued 
during 1907 upon the equalisation of dividends fund invest- 
ments has been added to the interest (for the year n upon 
unappropriated investments and upon the deposit of Russian 
Government Rente, from which sources a similar distribution 
was made last year. At the meeting on Tuesday the report and 
accounts were adopted. 

JOHNSON & PHILLIPS.—The report for the year о 
1907 shows a net profit, after making provision for bad an 
doubtful debts, and charging to revenue £4,300 for maintenance 
and building plant, &c., of £31,530, to which is added a balance 
of £11,451 brought forward from 1906, making a total avail- 
able of £42,981. A dividend of 7 per cent. per annum upon 
the ordinary shares is recommended, transferring £8,000 to 
reserve, and carrying forward £6,875. At the meeting on 
Monday, when Mr. R. W. Blackwell, Chairman, presided, the 
report and accounts were adopted. In his speech the Chairman 
said that the principal thing he would like to call attention to 
was that at the present moment the business of the company, 
being centred in general telegraphic and submarine work, and 
in the working of india-rubber, and in the manufacture of 
cables, they had been able to a large extent to escape the 
great troubles met with by purely electrical engineering manu- 
facturing firms. The new works which had been started early 
last vear had been entirely completed and fully occupied during 
the past year. In view of the very considerable price which 
the company had to pay for electric power, the directors were 
very glad to notice that steps were being taken to obtain 
Parliamentary powers, which would provide something in the 
nature of a бик supply for London. At the present moment 
they were practically depending upon one supply, and any 
breakdown in the station would be a very great disadvantage. 

KALGOORLIE ELECTRIC POWER & LIGHTING.—The 
report for 1907 states that the amount of power sold during 
the year constitutes a record. The increase in the profit, al- 
though not in proportion to the increase of electricity sold, was 
nevertheless considered satisfactory, the gross profits for the 
twelve months being £26,597. Reconstruction and registration 
expenses, and the issue of debentures reduces this total to 
£22.010, out of which debenture interest, preference share divi- 
denda, reserve for depreciation and renewals, and dividend tax 
in Western Australia leave a balance of £5,350 to be carried 
forward. The directors recommend a dividend of 5 per cent. 
per annum on the ordinary shares for the six months ending 
June 30th, 1908. Since the date to which accounts have been 
made up a dividend has been declared upon the preference 
shares for the six months ending March 31st, 1908, of 6 per 
cent. per annum. 

KALGOORLIE ELECTRIC TRAMWAYS (WESTERN AUS- 
TRALIA).—The report for the vear 1907 shows gross receipts 
of £48,008, compared with £51.379 for the previous year. Тһе 


678 


net profits аге £16,270, compared with £17,546. The falling off 
is attributed to the reduction in the number of men working in 
mines, in consequence of the increased use of labour-saving 
machinery. During the year 650,530 car miles have been run, 
and 3,052,241 passengers carried, the respective figures for the 
previous year being 673,544 and 3,220,/28. The number of 
units sold in 1907 was 950,251, compared with 953,109. The 
revenue per car mile in 1907 was 17: 65d., and the expenses 
11`174., against 1822d. and ll ld. respectively. Тһе per- 
centage of expense to revenue in 1907 was 63°56 per cent., com- 
pared with 6224 for the previous year. Owing to the depres- 
sion in the money market the directors have been able to redeem 
a larger amount of debenture stock than was anticipated. The 
meeting will be held on May 6th. 

KIDDERMINSTER AND DISTRICT ELECTRIC LIGHT. 
ING AND TRACTION.—The report and accounts for the year 
1907 shows that the total capital expenditure to December 515%, 
1907, on account of buildings and plant for electric supply 
amounted to £50,798, an increase of £5,023, which is chiefly 
due to the installation of the new 500 kw. generating set and 
auxiliary plant. The gross receipts, including the amount re- 
ceivable from the Kidderminster and Stourport Electric Tram- 
way Company for dividend on the shares held by this company, 
amount to £9,388, which. added to £687 bróught forward from 
last account, makes £10,075. After deducting the expenses (in- 
cluding debenture stock and loan interest), amounting to £5,861, 
there remains a balance of £4.214. "The directors propose that 
£750 should be placed to depreciation and renewals fund; de- 
benture and loan redemption reserve, about £500; dividend on 
cumulative preference shares for the year 1907, £1,500; a 24 
per cent. dividend on the ordinary shares, 21,175; leaving £289 
to be carried forward. After the above appropriation has been 
made, the balance of the sums reserved to date out of revenue 
by this company and the tramway company for the purposes 
shown in the accounts is £6,395. 

Attached to the report is а сору of the balance shect and 
profit and loss account of the Kidderminster and Stourport 
Electric Tramway Company for the year ended December 315, 
1907. ‘The gross receipts amount to £6,335. being a decrease 
of £18 as compared with 1906, and the expenses to £3,268, an 
increase of £67. The profit on the vear’s working is £5,066, 
which, added to the balance of £39 brought forward, makes a 
total of £3,105 at the credit of profit and loss account. This 
amount has been applied as follows :—To reserve and renewals 
fund, £500: 45 per cent. on the ordinary shares, 22.574; carry- 
ing forward £52. 'lhe demand for electrical energy. for light- 
ing and power purposes continues to increase satisfactorily, the 
connections in 8 c.p. lamps, including traction, having increased 
from 37.667 in 1906 to 47.814 during 1907. "The total number 
of Board of Trade units sold in 1907 was 1,042.204, as com- 
pared with 705,841 during the preceding year, while the profit 
from the electrical supply business shows an increase of £795. 
The new 500 kw. generating set was first run on load on 
November 24th last, and, owing to its etlicieney being higher 
than that of the older machines, a further substantial reduction 
in the casts per unit generated should be obtained during the 
current year. The company has joined the British Electrical 
Federation. The following particulars of the tramways are given 
in the report :—Miles open: 1907—route miles 4°60, single line 
431, double line 029; number of passengers carried, 793.217; 
average traflic receipts per passenger, 1:84d.; average expendi- 
ture per passenger. 0'98d.;: proportion of expenses to receipts. 
55 per cent.: number of cars in stock, 13. The meeting will be 
held in London to-day. 

LYMINGTON ELECTRIC LIGHT &.POWER.--The report 
for the year 1907 states that the total connections have in- 
creased from the equivalent of 15,105 to 16.787 8-c.p. lamps. 
Including a balance of £154 brought forward, there is a profit 
of £1.550, from which has been deducted interest on debenture 
and loans amounting to £574. The directors recommend that 
£500 be placed to the credit of reserve account, and that a 
dividend of 5 per cent. per annum be paid on the preference 
shares, carrying forward £154. At the meeting last week the 
report and accounts were adopted. 

MARCONI'S WIRELESS TELEGRAPH.—The report апа 
accounts for the year ended September 30th, 1907, are given 
on page 665. | 

MELDRUM BROS.—The accounts for 1907 show a loss of 
£6,655. The loss last yéar amounted to £7,884, thus making 
a total debit balance of £14,539. 

MERTHYR ELECTRIC TRACTION AND LIGHTING.—The 
report and accounts for the year ended December 31st, 1907, 
shows a total capital expenditure of £107,288. The directors 
have had under consideration the question of making provision 
for the cost of renewals other than those ordinarily charged 
against the year's revenue, and have accordingly debited the 
profit and loss account with £1,000, to be placed to a renewals 
provision account. The gross receipts on the light railways for 
the vear amounted to £11.265, and the gross receipts on account 
of electrical supply to £5.875. making with £206 sundry receipts, 
a total of £17.544. After deducting all expenses chargeable to 
revenue, including £2.056 for debenture interest and placing 
£1.000 as mentioned above to a renewals provision account, there 
remains a surplus of £4,347, making with the amount brought 
forward a total of £4.783. The payment of the dividend on the 
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preference shares for the twelve months ended October 15th, 
1907, amounting to £1,500, reduces this виш to £3,283, which 
the directors recommend should be applied as follows :—Depre- 
ciation and reserve account, £1,250; 5 per cent. dividend on 
the ordinary shares, £1,500; carrying forward £533. £263, the 
cost of renewing plates in the battery, has been charged against 
the renewals provision account, The results from the year's 
working of the electric supply undertaking continue to show 
satisfactory progress. The gross receipts amounted to £95,672 
and the expenditure to £2,105. The receipts for 1907 exceeded 
the receipts for 1906 by £1,089, while the expenditure was 
£183 less. The installations (exclusive of the light railways) 
connected to the mains on December 31st, 1907, represented the 
equivalent of 18,602 8-c.p. lamps compared with 13,597 for the 
previous year. The gross receipts from the light railways show 
an increase of £626 and the expenditure an increase of £356. 
The Board of Trade has granted a further extension of time 
for two years from May 16th, 1907, for the construction of the 
half-mile of line in Cefn. The Merthyr Tydfil Corporation has 
not yet constructed а new bridge across the river, and until this 
is carried out the company cannot proceed with the work of 
laying the lines. The company has joined the British Electrical 
Federation. The following particulars are given in the report ot the 
light railways :—Miles open: 1907—route miles 2:98, single line 
2:02, double line 0:96; number of passengers carried, 1,974,204; 
average receipts per passenger, l'dld.; number of cars in stock. 
16. At the meeting on Monday the report and accounts were 
adopted. 

OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAYS.— 
At the annual general meeting on Wednesday the report and 
accounts given in our issue for April 16th were adopted. 
Mr. E. Garcke, the Chairman, who presided, said that the 
passengers carried during the year were 200,000 more than during 
the preceding year. an increase of about 4 per cent. 

PRIMITIVA GAS & ELECTRICITY.—At the annual general 
meeting on Tuesday the report and accounts given in our last 
issue were adopted. The chairman, Mr. Н. E. Jones, said that 
in consequence of the arrangement between the Buenos Aires 
municipality and one of the large electric traction and lighting 
companies in the city, by which at the end of fifty years the 
whole of that company’s undertaking would revert to the Сог. 
poration, a similar proposal had been made to them, but there 
were certain clauses in the proposed agreement which they did 
not feel able to accept, and they had declined to be bound by 
the terms proposed. 

SWANSEA IMPROVEMENTS AND TRAMWAYS.—The 
report for the half-year ended December 31st, 1907, deals first 
with the tramways undertaking. The directors have had under 
consideration the question of provision for expenditure on re- 
newals and reconstructions as distinguished from ordinary repairs 
and maintenance, and they have decided in addition to the дерге. 
ciation and reserve fund to build up out of each year's revenue a 
fund to be available for defraving or equalising the cost of extra- 
ordinary renewals of the permanent way and plant and equip- 
ment. They have accordingly set aside out of the vear's profits 
the sum of £2,500 for this purpose. The gross receipts amount 
to £27.817, being an increase of £2,741 upon the corresponding 
period of the previous vear. After deducting all expenses 
chargeable to revenue, including debenture and other interest 
and the amount payable to the Swansea Corporation in respect 
of the tramways and light railwavs leased from the Corporation, 
and after charging profit and loss account with the sum of 
52.500 for provision for renewals as stated above, there remains 
a surplus of £5.288. The addition of the sum of £3,443 brought 
forward from last account brings the available balance up to 
£8.751, out of which the directors recommend the allocation to 
reserve and depreciation fund of £2.000, and the payment of 
dividends of 6 per cent. and 5 per cent. per annum upon the 
preference shares, and 3 per cent. on the ordinary shares, leav- 
ing a balance to be carried forward of £1,532. "The results for 
the half-year show material improvement as compared with the 
corresponding period of 1906. The increased receipts are mainly 
due to the operation of the revised scale of fares which was 
put into force on July Ist. The expenses show an increase of 
£801. which is due to the payment of higher rates of wages 
to employees, to the increased cost of fuel, and to increased ex- 
penditure on repairs and maintenance. The expenditure on 
capital account during the half-vear amounted to £879. includ- 
ing £240, the instalment due in respect of the purchase of 
cars. During the half-year the liability of the company to 
sundry creditors has been reduced by £4,183, of which amount 
£35,500 was carrying a high rate of interest. The company has 
joined the British. Electrical Federation which has been formed 
by various electric traction and lighting companies for the pur- 
pose of co-operation and joint action in matters of common 
interest. At the meeting on Tuesday the report and accounts 
were adopted. 

TYNEMOUTH & DISTRICT ELECTRIC TRACTION.-— The 
report for the year ended December 31st, 1907, states that the 
total revenue for the vear amounted to £12.847, and after de- 
ducting all expenses chargeable to revenue, including repairs and 
maintenance, interest on debentures and loans, and a sum of £579 
which has been placed to provision for renewals. there remains 


‚ а balance of £4.255, which, added to the amount of £372 brought 


forward from last account. leaves an available balance of £4.607. 
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The directors have had under consideration the question of 
making provision for the cost of renewals other than those 
ordinarily paid out of revenue, and have accordingly debited 
the profit and loss account as already mentioned, with £573 to 
be placed to provision for renewals, and recommend that the 
available balance be dealt with as follows :—To depreciation and 
reserve account, £500; to capital redemption fund, £500; divi- 
dend of 5 per cent. per annum on the cumulative preference 
shares to December 31st, 1907, £1,525; and dividend of 4 per cent. 
per annum on the ordinary shares to December 3lst, 1907, 
£1,856; carrying forward £226. The capital expenditure during 
the year amounted to £88, making the entire capital outlay ot 
the company to December 31st, 1907, £95,501. Having regard to 
the bad weather experienced continually throughout the year 
and the depression in the shipbuilding industry on the North- 
East coast, the directors consider that the result of the year's 
working is satisfactory. The undertaking has been maintained in 
good working order and repair. The work of re-roofing ten of 
the cars with teak and the renewal of staircases and seats has 
just been completed. A small proportion of the work was car- 
ried out before December 31st last, and the cost charged to 
revenue. Having regard to recent contracts entered into by the 
Tynemouth Corporation for the supply of current to other lesser 
consumers on more favourable terms and to other considerations, 
the company have made representations to the Corporation with 
a view to a reduction in the price charged to the company. The 
company has joined the British Electrical Federation. The fol- 
lowing statistics are given :—Miles open: route miles 4°21, single 
line 0°59, double line 3:62; number of passengers carried, 
2,060.808; average traffic receipts per passenger, 1`454.; average 
expenditure per passenger, O86d.; proportion of expenses to 
receipts, 58 per cent.; number of cars in stock, including water 
car. 22. The meeting is to-morrow. 

WOLVERHAMPTON & DISTRICT ELECTRIC TRAM- 
WAYS.—At the annual general meeting on Thursday the report 
and accounts given in our last issue were adopted. Mr. S. В. 
Blundstone, who presided, said that the reason for the profit 
available being apparently £1,000 less than for the previous 
year, was that the Directors had allocated the sum of £1,000 
for renewals before arriving at the profit. He thought it was 
satisfactory that the number of passengers had increased by 
2B.000. in view of the fact that trade was very bad in the 
district. 

THE BRITISH WESTINGHOUSE ELECTRIC & MANU- 
FACTURING CO.—The annual report for the vear ending 
December 31st, 1907, is given on page 664. 


PARLIAMENTARY INTELLIGENCE 


PROGRESS OF ELECTRICAL BILLS.—In the House of 
Commons on Monday the Motherwell Burgh Extension and 
Wishaw Borough Electricity Bills were read a third time. 


APPOINTMENTS AND PERSONAL NOTES 


_ The Glasgow Tramways Committee recommend the following 
Increases in salaries in the Tramways Department :—-Mr. James 
Dalrymple, General Manager, from £1,000 to £1,100 per annum; 
Mr. L. Mackinnon, tratlic superintendent, from £575 to £600 per 
annum; Mr. J. Ferguson, chief engineer, £575 to £600 per 
annum: Mr. J. М. Wilson, from £325 to £350 per annum; Mr. 
E. Т. Goslen, electrical engineer, from £475 to £550 per annum. 

Mr. Patrick Hamilton, formerly Manager of the Electrical 
Department of Messrs. Kelvin and James White, has joined 
the board of directors of Messrs. Everett Edgcumbe & Co., 
Ltd. Mr. Hamilton, who will take an active part in the впрег- 
vision and design of Messrs. Everett, Edgecumbe & Co.’s various 
po and in the management of the business generally, will 
e located chiefly at the company's Westminster offices, 87 
Victoria Street, London, S.W. 


MISCELLANEOUS -CITY NOTES 


LONDON ELECTROBUS.—We give in this issue the pro- 
spectus of the London Electrobus Co., from an advance copy of 
which we gave some extracts last week. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF 
LONDON.—The proposed scheme for dealing with the profit- 
sharing notes which fall due in June, published in our issue 
for April 16th, is now being offered to the holders of the 
notes in question. The Times correspondent in New York, 
telegraphing last week, states that the scheme has been well 
received by American holders, and it is believed that the plan 
wil go through promptly. - 

KAMINISTIQUIA PÓWER CO. (MONTREAL).—Subscrip- 
tions have been invited during the week at 97 for $1,325,000 
first mortgage 30 year 5 per cent. gold bonds. The bonds are 
secured by trust mortgages in favour of the Royal Trust Co. 
The share price is equivalent to £99 13s. 3d. per bond of $500 
or £102 14s. 10d. 

NORTH-WEST LONDON RAILWAY CO.—It is stated that 
an issue of ordinary stock will be made in about three weeks' 
time, and that shareholders will be entitled to free season 
tickets in proportion to the amount of stock allotted to them. 
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100 H.P. SINGLE-PHASE LOCOMOTIVE FOR 
THE SEEBACH-WETTINGEN RAILWAY 


HIS railway, which was electrically equipped by the Oerli- 

kon Co., in the year 1905, has a total length of track of 
about 15 miles, and deals chiefly with goods traffic. The first 
locomotive in use on the railway was of the Ward-Leonard type, 
and contained, besides the transformer and driving motors, an 
asynchronous motor generator set. The second locomotive was 
equipped with two 200-h.p. Oerlikon single-phase series-commu- 
tator motors, each geared to two of the four axles. 

The third locomotive, which was described recently in Elek- 
trische Araftbetriche und Bahnen, and which commenced opera- 
tion in October of last year, was built by the Siemens-Schuckert- 
werke. This lo:oniotive is constructed with two three-axle 
bogies, and is equipped with four 175 h.p. 15-cycle single-phase 
series-commutator motors of the type described in ELECTRICAL 
ENGINEERING, Vol. 11., page 367. The motors are geared to the 
axles with a gear ratio of 3°72, corresponding to a speed of 
46 miles per hour at rated load. Artificial ventilation is pro- 
vided for the motors, which, it is stated, have a capacity of 
175 h.p. when not artificially ventilated, and 225 h.p. when 
ventilated. These motors are totally enclosed, but gauze- 
covered openings are provided for the entrance and exit of the 
cooling air. Тһе excitation and compensating windings are 
wound in semi-closed slots in the stator core, the compensating 
winding producing the necessary commutating field. The rotor 
winding consists of former wound coils in open slots. The 
locomotive is provided with two bow collectors and two finger 
collectors of th» Oerlikon type. The two transformers, each of 
which has a capacity of 500 kw., transform down from the 
contact-line pressure of 15,000 volts to the motor pressure of 
from 150 to 380 volts. The transformers are oil cooled, and are 
situated in a special compartment in the locomotive. "There are 
nine running positions of the controller. The current for operat- 
ing the contactors is obtained frcm a low-voltage tapping on the 
secondary winding of the main transformer. The total weight 
of the locomotive equipped with four of the 175-h.p. motors is 
68 tons. There is room for two more motors on the remaining 
two axles. and with such a six-motor equipment the total weight 
would be 75 tons. | 


CATALOGUES AND PAMPHLETS RECEIVED 


IGNITION ACCUMULATORS.—A new price list of ignition 
accumulator has been issued by Accumulator Industries, Ltd., 
of 4 White-street, Moorfields, and Maybury, Woking. These 
cells are fitted with positive plates of an improved Planté type, 
and the negative plates consist of a special form of porous lead, 
contained in an under-cut grid. A special feature is the dis- 
charge indicator, which сап be fitted to any of the cells, con- 
sisting of a tube visible from the front of the cell containing 
four coloured glass beads, to which the acid has free access. 
These beads are calculated to float only at a certain specific 
gravitv, which corresponds to the condition of the cell. 

POWER SUPPLY.—The Loughborough Corporation Elec- 
tricity Department have prepared a p A which they are 
just issuing, calling attention to the advantages of electrical 
driving, and giving a number of examples of costs of running to 
show the saving that may be obtained as compared with other 
forms of power, and containing a list of the principal power 
consumers on the Corporation mains. It is intended to send 
out two follow-up letters after intervals in connection with the 
pamphlet. 

TIME SWITCHES.—A leaflet from Messrs. Venner & Co., of 
6 Old Queen Street, S.W., illustrates a special form of the 
“Venner " time switch for incandescent street lighting, arranged 
in a compact iron case. The working of this switch was 
described in ELECTRICAL ENGINEERING, Vol. I., page 730. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of elec- 
trolytic wire bars, net c.i.f. port of arrival, quoted on Tuesday 
night was £59 to £59 10s. per ton (last week, £59 10s. to £60 

er ton). 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
Creditors of the Monobloc Accumulator Syndicate, Ltd., are re- 
quested to send in particulars of their claims to the liquidator, 
Mr. Н. Newton-Smith, 37 Walbrook, London, E.C., by May 
30th. 

The Kevan Electric Co., Ltd., is to be wound up voluntarily. 
Creditors are requested to send particulars of their claims to 
the liquidator, Mr. Edmund Heisch, 120 Fenchurch Street, Lon- 
don, E.C.. by June 3rd. 

Kevan Signs, Ltd., is to be wound up voluntarily. Mr. Ed- 
mund Heisch, 120 Fenchurch Street. London, E.C., is liquidator. 
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NEW COMPANIES 


ELECTRIC BATTERIES AND CARBONS.—This company 
was registered on April 24th, with a capital of £20,000 in £1 
shares, to acquire and turn to account any patents, brevets 
d'invention, concessions, and the like, conferring an exclusive 
right to use any invention by F. J. Gerard and L. Fiedler, and 
to carry on the business of engineers, electricians, manufacturers 
` of electric accumulators, electric or other motors, motor-cars, 
omnibuses, vans, carriages, vehicles, locomotives, dynamos and 
apparatus, &c. The subscribers are :—H. G. Orr, Е. Е. Stranack, 
L. Fiedler, F. R. Graves, L. V. Oswald, L. H. Raw, V. C. G. 
Marden. Minimum cash subscription, £100. The number of 
directors is not to be less than two nor more than five; the 
first аге R. С. Orr, E. Е. Stranack, and L. Fiedler. Qualifica- 
tion, £100. Remuneration, 2 guineas each per board meeting 
attended (chairman, 5 guineas), and 5 per cent. of the net profits 
after 10 per cent. is paid on the ordinary shares. Registered 
othce, 709 Salisbury House,E.C. 

HAVANA TELEPHONE SECURITIES CO.—This company 
was registered on April 24th, with a capital of £1,000 in £1 
shares, to acquire any bonds, debentures, securities, obligations, 
coupons, notes, scrip, shares, stock, or capital of the Havana 
Telephone Co. (incorporated in New Jersey, U.S.A.). The sub- 
scribers are :—W. Hicks, Е. Birch, E. A. Lewis, Е. J. White, 
G. L. Devisse, W. С. Dunstall, Е. H. Nicholson. No initial 
public issue. The number of directors is not to be less than 
three nor more than nine; the subscribers are to appoint the 
first. Qualification, 5400 debentures or £10 shares. Remunera- 
tion as fixed by the company. 

F. HILLIER & CO.—This company was registered on April 
16th, with a capital of £1.000 in £1 shares, to carry on the 
business of exhibition stand fitters, electric light installers, furni- 
ture and brass and copper letter dealers, decorators, builders, 
manufacturers of electrical plant, &c., and to adopt an agree- 
ment with F. Hillier. The subscribers are :—J. Robertson, Н. 
Child, E. E. Ban, A. North, F. Hillier, L. Fayolle, F. A. Black. 
No initial public issue. Registered without articles of associa- 
tion. Registered office, 25 Brewer Street, Regent Street, W. 

IMESON, FINCH & CO.—This company wag registered on 
April 15th, with a capital of £10,000 in £1 shares, to acquire 
the business carried on at Stockton-on-Tees as ‘‘ Imeson Brothers, 
Finch & Co.,” to adopt an agreement with A. Imeson and A. H. 
Finch, and to carry on the business of electric, mechanical, and 
general engineers, machinists, smiths, founders, fitters, metal 
workers, manufacturers of roller controller fingers, roller con- 
tacts, automatic ears, trolley heads, lamps, samnite bronze, 
overhead electrica] equipment and insulators, gear-wheels, and 
pinions for tramways and railways, &c. The subscribers are :— 
G. P. Lewis, J. H. Phillips. A. Imeson, A. H. Finch, Major H. 
Hart, N. White, C. H. Norris. Minimum cash subscription, 
£750. The number of directors is not to be less than two nor 
more than five; the first are б. P. Lewis, J. Н. Phillips, А. 
Imeson, А. Н. Finch, and Major Н. Hart. A. Imeson and 
A. H. Finch are joint managers, with not less than £250 each 
per annum. Remuneration of directors, £50 each per annum, and 
5 per cent. of the net profits available for distribution in any 


APRIL 80, 1908. 


ear when 10 per cent. is paid оп the ordinary shares, 
Table “А” mainly applies. Directors borrowing powers re- 
stricted to the amount of the nominal capital. Registered ottice, 
5.6 Great Winchester Street, E.C. 

PRIVATE TELEPHONE CO.—This company has been regis- 
tered with a capital of £1,000 in £1 shares to adopt an agree- 
ment between M. Atkinson, M. C. Greenhill, and L. M. 
Porter to carry on business of electricians and manufacturers 
of and dealers in electrical apparatus, mechanical and electrical 
engineers. No initial public issue. | | 

SAFETY LIGHT.—This company was registered on April 
92nd, with a capital of £150,000 in £1 shares, to adopt a 
certain agreement (the parties to which are not named), to acquire 
and turn to account inventions, processes, patents, brevets din- 
vention, licenses, concessions, rights and privileges, and to carry 
on the business of electrical engineers, producers of electric 
light or power, gas makers, vendors, and suppliers, water supply 
engineers, founders, toolmakers, &c. The subscribers are :— 
A. Shanks, D. N. Ritchie, J. A. Tinling, Н. M. Carter, A. C. M. 
Anderson, Н. E. Smith, L. B. de Laitte, E. Walden-Vincent. 
No initial public issue. The number of directors is not to be 
less than five nor more than nine; the first are A. Shanks, D. N. 
Ritchie, J. A. Tinling, L. B. de Laitte, E. Walden-Vincent. 
and one other to be nominated by the de Laitte Gas Machine Co., 
Ltd. As soon as the Elwell-Smith Petrol Safety Gas Co., Ltd.. 
shall have subscribed for £22 500 of an issue of £40,000 first 
mortgage debentures, the said D. N. Ritchie, E. Walden- Vincent. 
and J. A. Tinling shall have the right to nominate one other 
director. Qualification (except first directors), £250 shares. 
Remuneration (except managing director), £150 each per annum 
(chairman. £200), and 5 per cent. of the distributed net profits 
when 10 per cent. dividend is paid, to be increased to 10 per 
cent. when more than 10 per cent. dividend is paid. 

SYLVERLYTE ELECTRIC LAMP CO.—This company was 
registered on April 24th, with a capital of £2,750 in £1 shares 
(1.500 preferred ordinary and 1,250 deferred ordinary), to ac- 
quire and turn to account any invention relating to the тапи. 
facture of electric and other lamps, and any lenses, retlectors, 
or other accessories used in connection therewith; in particular, 
to acquire the benefit of an invention referred to in an agree- 
ment with J. S. Burns, and to carry on the business of manu- 
facturers of electric lamps, reflectors, lenses. and other articles, 
opticians, glass-blowers, &c. The subscribers are :—A. Hill, 
J. S. Burns, S. F. Rumball, A. H. Skan, F. E. Hodges. N. 
Richardson, H. A. Wilding. No initial public issue. Тһе 
number of directors is not to be less than three nor more than 
seven; the subscribers are to appoint the first. Qualification, 
50 shares. Remuneration according to profits. 

WARNER ENGINEERING CO.—This company has been 
registered with a capital of £2,000 in 20 founders' shares of 
£5 each, and 1.900 ordinary shares of £1 each, to acquire 
patent No. 15,059 of 1905 granted to J. S. Warner for im- 
provements in railway and tramway trucks, together with 
the American, German, French, and other patents with regard 
to these trucks, and to acquire the business carried on by 
J. S. Warner as the Warner Engineering Co. No initial public 
issue. Registered address, 11 Dartmouth Street, Queen Annes 
Gate, London, S.W. 
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NORTHAMPTON POLYTECHNIC INSTITUTE. 
St. John Street, London, Е.С. 


WIRELESS TELEGRAPHY AND TELEPHONY. 


SPECIAL ADVANCED COURSE OF SIX LEC- 


TURES, followed by practical demonstrations, on Wireless 
Telegraphy and Telephony will be given on Monday  Erenings, 
at 7 p.m. 


Commencing MONDAY, 4th WAY, 1908. 


Lecturer : 
DR. J. ERSKINE MURRAY, M.I.E. Е. 


For further particulars of these classes, and details of all the 
work of the ** Northampton," application should be made at the 
office, or in writing to 


К. MULLINEUX WALMSLEY, D.Sc., 
Principal, 


GREAT WESTERN RAILWAY. 


Industrial Sites. 


ITES suitable for the establishment of Factories and 
Works are available adjoining the Great Westem 
Railway within easy access of the Principal Ports, Coal 
and Iron Fields, and Industrial Centres. Particulars of such 
sites and of the Company's arrangments for Siding Facilities, 


Conveyance Rate, etc., etc., may be obtained from the Chief 
Goods Manager, Mr. T. H. RENDELL, Paddington Station, W. 
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SUMMARY 


THe new 6,000 kw. turbo-alternator which was put 
to work on Tuesday at the Stuart Street Lighting 
Station of the Manchester Corporation Electricity De- 
partment forms the largest generating set in this 
country. (Page 685.) 


THe London Electrie Supply Companies are making 
another effort to arrange for a co-operative electrical 
exhibit at the Franco-British Exhibition. With this 
end in view, the companies on their own initiative have 
taken space in the machinery gallery, upon which it 
is proposed to erect a pavilion. This will be divided 
into a number of sections showing various applications 
of electricity, including a furnished house, the fitting 
of which has been arranged by Messrs. Waring. Ап 
appeal is being made to the electrical industry to sub- 
scribe towards the expenses of wiring, the supply of 
eurrent, &¢., to the exhibit, the companies themselves 
providing sufficient funds to meet the expense of space 
and the pavilion which it is proposed to erect. (Page 
685.) 


LETTERS are published from several correspondents 
relating to the adoption of the term '' wire lamp ”' in- 
stead of the more cumbrous definition '' metallic fila- 
ment lamp.'' It is pointed out by some that with one 
exeeption the filaments are not wire drawn, and the 


term ‘‘ metal lamp ” is put forward as a substitute. 
(Page 686.) 
ARRANGEMENTS have been made for an electrical 


supply for the power and lighting needs of the Franco- 
British. Exhibition aggregating about 6,000 kw. About 
half of this supply is taken in bulk from the special 
feeders of the Hammersmith Borough Council and the 
Notting Hill and Kensington Company, and the re- 
mainder is generated within the Exhibition. Three in- 
dependent distributing services are laid down on the 
single-phase three-wire at 2 х 220 volts, three-phase 
four-wire at 220 volts and continuous-current three- 
wire at 2x250 volts. The whole electrical installa- 
tion is of a substantial nature, and is said to have cost 
£30,000. (Page 687.) 


Professor Sitpvanus P. Тномрхох gave the first 
‘Kelvin ” lecture before a crowded meeting at the In- 
stitution of Electrical Engineers last Thursday. The 
lecture was devoted to an account of the life and work 
of Lord Kelvin. (Page 691.) 


AT the Institution of Electrical Engineers on Thurs- 
day. Mr. Н. F. PARSHALL presented a bronze bust of 
Benjamin Franklin on behalf of the American Institute 
of Electrical Engineers. He stated that it had been 
the original intention to present the bust on the occa- 
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sion when Lord Kelvin took the chair as President of 
the Institution of Electrical Engineers, but, alas, that 
was not to be. (Page 694.) 


Tne Marseilles Electrical Exhibition was opened on 
April 14th. (Page 694.) 


Tue Edison nickel-iron cell is used in the Bergmann 
electrically-propelled vehicles With the exception 
of the heaviest type of delivery waggon all the cars 
are provided with only one motor geared to the 
back axle through toothed gearing in the case of the 
lighter vehicles, and through chain gearing in the case 
of the heavy waggons. The control is effected by split- 
ting the battery into two halves, and putting these 
halves in parallel or series. The series fields of the 
two-pole machine are also either in parallel or series. 
Some particulars of the cells, which are of particularly 
robust construetion, are given. (Page 695.) 


We publish a detailed description of two unusually 
Jarge eables—a telephone cable containing 800 pairs of 
wires, and a composite telegraph and telephone cable 
containing 64 sereened telegraph wires and 49 pairs of 
telephone wires. | Both are employed by the British 
Post Office. (Page 697.) 


A NEW type of small transformer for use with low- 
voltage metallic filament lamps has been put on the 
market. A novel feature is the turn-down device 
which may be obtained embodied in the transformer 
case, which is very compact and can be suspended from 
the flexible between the switch and the lamp. (Page 
698.) 


A NEW method of controlling tramway points elec- 
trically without the necessity for an attendant has been 
introduced. (Page 699.) 


A sPECIAL form of overhead contact rail and panto- 
graph collector is used in the East River Tunnel, New 
York. (Page 700.) 


ALTHOUGH the electric lighting arrangements at the 
Edinburgh Exhibition, opened on Friday, represent а 
capacity of some 575 kw., there is a large amount of 
gas lighting. Ап article gives а detailed account of 
the electrical circuits, and also some particulars of 
the gas lighting. (Page 701.) 


THe Paper by Dr. №. E. Sumpner and Mr. J. W. 
RECORD upon new alternating current instruments, read 
recently before the Institution of Electrical Engineers 
in London, has been further discussed in Birmingham, 
when several engineers expressed favourable opinions 
on the new instruments described. (Page 702.) 


Mn. T. P. Witmsuvurst, Borough Electrical En- 
gineer, Derby, has sent us some extremely interesting 
observations of the life of 100-volt Osram lamps used 
for street lighting. The best lamp had a life of 4,114 
hours, and the average life of the 23 lamps, on which 
there is complete information, comes out at 1,570 
hours. Some details of comparative costs, showing 
a great saving as compared with incandescent gas 
lighting, have been received from Mr. G. WILKINSON, 
Chief Electrical Engineer, Harrogate Corporation. 
(Page 703.) 


UNDER ELECTROCHEMISTRY AND ELECTROMETALLURGY 
an article by A. Ahlin upon ‘ Electrolytic Bleach 
Liquor,” in which it is shown that particular precau- 
tions are necessary in order to ensure high yields and 
yields of constant composition. Some authorities prefer 
the presence of magnesium salts, because it is con- 
sidered that they prevent reduction at the cathode bv 
producing protective coatings of oxyehloride; and when 
magnesium salts are not present in the raw product 
it is customary to add them. But Ahlin considers their 
presence to be a disadvantage. Tin can be smelted 
in the electric furnace apparently satisfactorily, although 
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we do not know that it has been tried on an industrial 
scale. (Page 704.) 


Uxprg ELECTRICAL SCIENCE, in the British and 
American section, are an account of Lord RAYLEIGH’S 
installation as Chancellor of the University of Саш- 
bridge, a summary of Prot. Lanwon's Royal Institu- 
tion lecture on Lord Kelvin, and a note on an iniproved 
form of high resistance; in the Papers abstracted in tlie 
Continental section, F. Ni@re deals with a resistance 
of porcelain insulators at high voltages; В. GLATZEL 
describes a new method of producing slightly damped 
oscillations; and Рас AsrEROTH investigates the 
hysteresis of magnetic alloys. (Page 704.) 


AMONG the specifications published by the Patent 
Office last Thursday was one by E. RUHMER, relating 
to a system of wireless telephony, in which a series of 
groups of undamped waves are sent out by the trans- 
nitter instead of, as in the previous system, a continu- 
ous train of waves of varying amplitude and frequency. 
A specification by the British Тномхох- Носѕтох Co. 
describes an improved method of welding metallic lamp 
filaments to leading-in wires; and another by the 
SIEMENS & HALSKE AkT.-GEs. relates to the manultae- 
ture of tungsten filaments. An improved method of 
artificial cooling for railway motors is patented by C. О. 
MaiLLOUX, and a commutator motor of the inverted 
repulsion type is described in. a specification by the 
FELTEN & GUILLEAUME-LAHMEYERWERKE AKT.-GES. 
(Page 705.) 


Tue Belfast Corporation recommend that a through 
service of cars be maintained over the lines of the 
Cavehill and Whitewell Tramway Co., the company to 
receive the receipts at their end of the route and the 
Corporation the receipts at their end.—A list of certi- 
ficated electric wiremen is being drawn up by the Bir- 
mingham Electricity Department.—Dealing with the 
question of renewal of tramway track, Mr. F. AYTON, 
the Electrical Engineer and Tramway Manager at Ips- 
wich, estimates that the whole of the rails will require 
relaying in 1919, and that the cost will be £42,500. 
Ву 1919 опу £10,408 of the original loan for track 
will have been paid off, thus leaving a sum of £32,092. 
Mr. Ayton’s suggestion of levving a rate to meet this, 
owing to the improbability of the receipts being sufh- 
cient to cover the balance. has been vetoed by the 
Finance Committee.—In consequence of owners of pro- 
perty compelling the Middlesex County Council to ac- 
quire the whole when only а portion would be 
required for the purposes of the tramway undertaking, 
it has been found necessary to apply for additional 
borrowing powers to the extent of £100,000. (Pages 
707-709.) 


Locat Government Board inquiries have been held 
during the week in connection with electrie lighting 
loans at Brighouse (£3.624). Burnley (£26,400). 
Colne (£4,170), and Taunton (£2.000), A Lancashire 
boiler and superheater are required by the Darlington 
Corporation; stores by the Metropolitan. Asvlums 
Board: cooling towers, tanks, &c., by the Salford Cor- 
poration; and switchgear, &e., by the Bristol Corpora- 
tion. A scheme of extensions at the Dickinson Street 
and Stuart Street generating stations of the Manches- 
ter Corporation has been drawn up. involving an ex- 
penditure of £135,000. Messrs. Marple. Leach & Co. 
have secured the contract for the complete electrical 
equipment of the Tyne Ring Spinning Co., near Man- 
chester. Messrs. Ferranti. Ltd., are supplying 55 trans- 
formers to the St. Petersburg Corporation, and a 
1,000 kw. Siemens alternator, with a turbine by 
Messrs. Howden & Co., is being supplied to the 
Wimbledon Urban District Council (Pages 700-710. 


THE accounts of the Great Northern Telegraph Co. 
shz a decrease of about £13.200 for 1907 over those 
of 1906. A 20 per cent. dividend is declared, how- 
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ever. Commodore Suenson, the Chairman and Man- 
aging Director. has resigned on account. of ill health, 
and the company has decided to substitute for the 
managing director. a Board of Managing. A balance of 
£18.116 is shown in the accounts of the National Elec- 
trie Construction Со. for 1907. and after meeting 
various charges the sum of £0,047 is carried forward. 
The report of the South Metropolitan Electric Tram- 
ways & Lighting Co. for 1907 shows a surplus of 
£8.177, and atter deducting depreciation, preference 
share dividend. &e., a balance of £437 is carried for- 
ward. The annual general meeting of the British 
Westinghouse Co. was held on Monday, when the 
chairman stated that the affaiis of the company were 
now in a very much more satisfactory position. A 
feature of the year’s operations were the economies 
which had been effected in the management, for with 
a pay roll of 2 per cent. less, an output having an 
additional value of 10 per eent. had been produced. 
(Pages 711-712.) 

AT Bournemouth on Friday evening last, a tramear 
belonging to the Corporation left the rails at a curve 
atter descending a steep hill at a high speed. 
Board of Trade inquiry, opened by Major Pringle on 
Monday. and continued on Tuesday, evidence was given 
which showed that. although one magnetic brake shoe 
was broken before the accident, the other three were 
in good condition. The rear controller was found in 
the reverse position atter the accident, and in this 
position it would have been impossible for the magnetic 
brakes to have acted. There is some doubt as to 
whether the wheels skidded or not. The inquiry is 
adjourned in order that the driver, who is slightly in- 
jured, may attend. (Page 713.) 

THE annual general meeting of the Marconi Wireless 
Telegraph Co. was held on Thursday. Sir CHARLES 
EvaN-SwuirTH, the chairman of the company, who pre- 
sided. said that the company had now accepted. under 
certain provisos. the principle of intercommunication, 
while the Post Office. on their side, aequieseed in and 
promised their favourable consideration and support 
to several very important matters. The company be- 
lieved they would now receive the support of the Post 
Office, Colonial Office; the Admiralty, and the Foreign 
Office. With regard to the progress of their under- 
taking. they were now securing a profitable business 
all over the world, America, Canada, South America, 
France. Italy, Russia. Belgium, and China all having 
come to the company for apparatus and installations. 
Mr. Marcont, who seconded the report, said that he 
had recently carried out some tests with short distance 
stations with the result that duplex working had been 
rendered possible. If this were applied to transatlantic 
stations it should double the rate of telegraphing. He 
was confident that with slight modifications of the 
apparatus, a speed of at least 30 words a minute could 
be obtained in ordinary working. (Page 715.) 

At the Municipal Exhibition, which was opened on 
Friday last at the Royal Agricultural Hall, Islington. 
there are very few exhibits of an electrical nature. 
At the Conference in connection with the Exhibition 
two papers will be read on Illumination. (Page 716.) 


WE are very. pleased to be able to announce in this 
issue that the scheme for a Co-operative Electrical 
exhibit at the Franco-British Exhibition. which a few 
weeks ago appeared to have fallen through. has been re- 
vived in а somewhat different form, and through the 
energies of a combination of the London Electric Sup- 
ply Companies. the British electrieal industry will be 
represented in one of the buildings of the exhibition. 
It would indeed have been a pity, considering how 
much has been talked of the wondrous display to be 


Af the. 


given by those interested in the use of gas and the 
excellent examples of French electrical engineering 
that will be seen, if the matter had been allowed to 
lapse. Some details of what is now proposed will be 
found in a circular from Mr. Е. J. WALKER, Hon. Secre- 
tary of the Conference of Chief Officials of the London 
Eleetrie Supply Companies, which was convened 
to take up the question. There will be a good deal of 
electrieal interest in the power and lighting arrange- 
ments of the exhibition, and modern developments in 
generating sets will be well represehted by a large 
steam turbo-generator, numerous gas-driven sets, and 
a Diesel engine, all of which will be actually in use. 
At this season there is а good deal of activity in the 
direction of exhibitions, and in this issue we are able 
to give a certain amount of information regarding the 
electrical particulars of the Scottish National Exhibi- 
tion at Edinburgh, and the Marseilles Electrical Exhibi- 
tion, as Well as a long special article on the electrical 
arrangements at Shepherd’s Bush, The much more ex- 
tensive employment of gas than electric light at the 
Edinburgh Exhibition should not fail to be observed 
by the electrical engineer, and should be contrasted 


with the completeness of the electric lighting at the 


Franco-British Exhibition. It is true that great use 
is made at Edinburgh of electric lighting, but gas 
lighting is very prominent in the grounds and build- 
ings, in spite of the obviously greater convenience and 
safety of electric lighting. It is unsafe to hazard an 
explanation for this, for the rules governing the allot- 
ment of exhibition contracts differ considerably froin 
those followed in ordinary commercial cases, but 
the fact cannot be passed by without notice. 
Even more surprising is the neglect'of the claims 
of the metallic filament lamp by both exhi- 
bition authorities. From our accounts of both 
exhibitions it will be noticed that at the Franco- 
British and the Edinburgh Exhibitions carbon fila- 
inent lamps are to be employed principally for 
decorative lighting, although alternating current is 
avallable and pressures of 25 volts might easily 
have been provided by the use of transformers locally. 
The extra eost of installing these transformers would, 
we should think, have been amply covered by the sav- 
ing in electrical energy, but the cost of the lamps would 
have been several times as much, and probably difti- 
culty would have been experienced in obtaining de- 
livery of the very large numbers required. It is stili 
possible that when the fitting-up of the lamps for 
decorative purposes in Edinburgh is carried out, low- 
pressure metallic filament lamps will be employed; for 
the outlining of the buildings at Shepherd's Bush, how- 
ever, the carbon lamp has been chosen. It is prob- 
able, however, that when the lighting of the stands is 
more complete we shall find that a large proportion of 
those exhibitors who are paying for their supply bx 
meter will take full advantage of the great economy 
of the new lamps, although such incentive will be 
wanting in the ease of the smaller stand-holders whose 
charges are based on a fixed amount per 16 or 8 c.p. 
famp, as the lower initial cost of the lamp itself will 


be the predominating consideration. 
——— —ü —————— 


ATTENTION must be directed to the excellent results 
of the life records of 100-volt Osram lamps which have 
been obtained in street lighting at Derby and else- 
where. It is truly remarkable that such results should 
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be obtained in these early days of the metallic filament 
lamp industry, and it speaks well for the future that 
lamps containing four separate filaments, each nearly 
as long as the singl? filament of a 100-volt carbon lamp 
and of about one twenty-fifth of the seetion should 
show such consistent and reliable results. "The posi- 
tion of the 200-volt metallic filament lamp is made 
promising by these tests, for the average life of about 
1,570 hours leaves а margin for considerable diminu- 
tion. At Harrogate, too, excellent results have been 
obtained, and an even higher average life is indicated ; 
and Mr. G. WirkiNsoN calls attention to a curious 
fact, that the life of the lamps seems longer 
when not enclosed in globes, owing, possibly, to some 
temperature effect. His figures of costs effectually 
prove that strect lighting by Osram lamps is consider- 
ably cheaper than gas. 
M c Mer 

As we stated in our last issue, we trust that the term 
'" wire lamp” will soon replace ‘‘ metallic filament 
lamp '' in general use. Some correspondents raise 
technical objections in letters printed in another column, 
but we think that it should be generally agreed that 
it is quite accurate enough for practical purposes to call 
the ‘‘ filament '' a wire, even when it is not wire-drawn. 
Before adopting the name definitely in our columns, 
however, we await some further expressions of opinion 
on the matter, for its use by а minority only would lead 
to occasional confusion. Тһе term '' metal lamp,” 
which has been suggested as a substitute, seems to 
have some advantages. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, MAY ттн. 
Royal Society. 


4 p.m. Meeting at Burlington House. Among the Papers 
down for reading are the following :—(1) “ Helium’ and 
Radioactivity in Rare and Common Materials," by the 
Hon. R. J. Strutt, F.R.S. (2) "A Tantalum Wave 
Detector and its Application in Wireless ‘Telegraphy 
and Telephony," by L. H. Walter, communicated by 
Prof. J. A. Ewing, F.R.S. 


Institution of Electrical Engineers. 


8 p.m. Ordinary General Meeting at the Society of Arts, 
John Street, Adelphi. Paper to be read :— The Manu- 
facture of Electrical Condensers," by G. F. Mansbridge. 


Röntgen Society. 


8.15 p.m. Meeting at 20 Hanover Square, London, W. 
Agenda :—Paper by Dr. Horace Manders on ''Continuous 
Oscillations of Electricity and Their Application." Mr. 
В. S. Wright will show and explain the new “Уна” 
interrupter for obtaining an increased output from an 
induction co'l without a corresponding increase of 
primary current. i 


FRIDAY, MAY 87a. 
Physical Society. 


8 p.m. Meeting at the Royal College of Science, South 
Kensington. Mr. C. G. Whitehead will read a Paper on 
em Examination of the Formule for the Grading of 
Cables.” 


Association of Engineers-in-Charge. 


8 p.m. Annual Meeting at the St. Bride’s Foundation In- 
stitute, Bride Lane, Fleet Street, E.C. 


TUESDAY, MAY 12тн. 
Faraday Society. 

8 p.m. Meeting at the Institution of Electrical Engineers, 
92 Victoria Street, Westminster. Agenda :—(1) 
'"'The Industrial Uses of Ozone in Connection 
with Water Purification," by Dr. F. M. Perkin. 
(2) "Determination of Boiling Points of Very Small 
Quantities of Liquids," by L. O'Dowd and Dr. F. M. 
Perkin. (3) Dr. Velev, F.R.S., wil exhibit an ap- 
paratus for measuring dielectric constants of non- 
conducting liquids. 


Institution of Electrical Engineers : Glasqow Local Section, 

8 p.m. Annual General Meeting. Messrs. Handcock and 
Dykes Paper on “Electric Supply Prospects and 
Charges as Affected by Metallic Filament Lamps and 
Electric Heating ” will also be discussed. 

Incorporated Institution of Automobile Engineers, 

8 p.m. Meeting at the Institution of Mechanical Engineers, 
Storey's Gate, St. James's Park, London, when the 
following Papers will be read :—(1) "The Effet of 
Moters on Roads," bv D. Mackenzie (from the Motor 
Engineer’s point of view) and W. J. Taylor (from the 
Road Engineer's point of view). (2) “Notes on Wheel 
Diameters,” by Col. К. E. B. Crompton, С.В. 


THURSDAY, MAY 14тн. 


Iron and Steel Institute. 

10.30 a.m. Annual Meeting at the Institution of (nil 
Engineers, 25 Great George Street, Westminster, 
London. 

7 p.m. Annual Dinner in the Grand Hall of the Hotel 
Cecil. 

Institution of Electrical. Engineers. 

8 p.m. Ordinary General Meeting at the Society of Arts, 
John Street, Adelphi, London. Paper to be read :-- 
“Switchgear Control Apparatus and Relays for Aiter- 
nating-Current Circuits," by Dr. C. C. Garrard. 


FRIDAY, MAY 15тн. 
Iron and Steel Institute. 

10.50 a.m. Annual General Meeting at the Institution of 
Civil Engineers, 25 Great George Street, Westminster, 
London. 

SATURDAY, MAY 1бтн. 
Birmingham and District Electric Club. 


7 p.m. Meeting at the Colonnade Hotel, New Street. Bir- 
mingham. Paper to be read :—'' Electrical Porcelain," 
by Н. W. Brady. 


Kent Collieries Electrical Plant.—In the Official Referee’s Court 
on Wednesday, Mr. Muir Mackenzie had again before him the 
action brought by Messrs. Ernest Scott & Mountain, Ltd., 
agalnst the Kent Collieries, to recover the balance of the con- 
tract price for electrical plant supplied, and further sums ior 
wages paid and for repairs. Defendants pleaded that the plant 
was not in accordance with the contract, and counterclaimed ior 
damages to the amount of £48,000. At the last hearing evidene 
was given for the plaintiffs by Mr. Hodgkin, assistant managing 
director of the company, and Mr. Mountain, director (see 
ELECTRICAL ENGINEERING, April 16th, page 601). Mr. J. J. 
Prest, a@ Durham colliery manager and mining engineer, who 
gave evidence on behalf of the plaintiffs, said that the machines 
supplied were quite in accordance with the specifications. Mr. 
Morley, who was left in charge of the work, remarked on the 
ditticulty of working the pumps in the shaft, owing to the 
amount of suspended matter in the water. Several times the 
pump was choked up altogether, and in December, when he ex- 
amined the pump, he found the spindle was reduced in diameter 
from 54 inches to 28 inches, due to the action of the suspended 
matter. Other evidence was given to show that the generators 
:upplied were of the required output, and that steam plant had 
not been properly looked after. Mr. Morley thought that the 
cause of the breakdown of the pump motor was the condensation 
of moisture after the machine was stopped. It had been running 
for some time, and was hot. After 54 hours it was started up 
again, without any preliminary drying out of the coils. With 
regard to the delay, witness said that he was obliged to write 
to his own company for materials which he had expected tc 
be supplied with. Mr. Bousfield opened the defence by saying 
that from the defendants’ point of view the counterclaim was 
the most serious part of the case. The Kent Colliery Co. had 
raised some £100,000 in cash in order to take over the Dover 
Colliery, and continue the work. As a result of the failure 
of the motors and pumps, a large amount of the capital had 
been sacrificed. They had used the plant, though it was not 
capable of doing the work, without overheating, in order to 
save time. Counsel thought that the plaintiffs should have 
reckoned on the serious result of condensation in such enclosed 
motors. Тһе motors, he said, had never had anvthing like 
their full load without overheating and breaking down. The 
plaintiffs had guaranteed a steam consumption of 28 lbs. рег 
kilowatt hour, but the actual consumption had been 47 Ibs. 
Plaintiffs, however, contended that they guaranteed the con- 
sumption to be 28 lbs. of steam per kilovolt-ampere, not per 
kilowatt. Mr. Bousfield, continuing, said that the first pump 
was not delivered until two months after the date fixed by 
contract, and he held that the defendants were entitled to com- 
pensation for this delay. The work of pump should have occu- 
pied only a fortnight, whereas it actually took five months. 
The defendants claimed damages for this delav also, which, thev 
held, was entirely due to the incapacity of the plant supplied. 
The hearing was adjourned. 
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NEW 6,000 KW. TURBO-ALTERNATOR AT THE MANCHESTER 
CORPORATION ELECTRICITY WORKS 


Inaugural Ceremony 


N Tuesday the Lord Mayor of Manchester (Mr. 

Edward Holt) performed the ceremony of starting 
up a new 6,000 kw. turbo-alternator at the Stuart 
Street works. We are obliged to postpone our detailed 
description of the set until our next issue, but it is 
interesting to note that it is not only the largest genera- 
tor running in this country (or one of the largest, since 
the latest ones at Carville, Newcastle, have about equal 
output), but it is also, we believe, the first large turbo- 
alternator that Messrs. Siemens Bros.’ Dynamo Works 
have supplied in England, and the largest steam tur- 
bine that Messrs. Willans & Robinson have vet built 
for апу electricity works. The machine will supply 
three-phase current at 6,500 volts, between phases and 
.90 eveles frequency, and runs at a speed of 1,000 revs. 
per minute. 

Although not precisely of the Continental '' chim- 
ney '° type, the alternator is cooled by forced ventila- 
tion, supplied by a Sirroeco fan in a small building 
outside the generating station. This air circulates 
through the machine, and then passes out again by a 
‘separate air duct from the base of the station. 
Beneath the turbine is a Richardson-Westgarth 
contraflo '" surface condenser with electrically- 
driven pumps. At present the existing boiler plant 
and the existing cooling towers are employed, but ex- 
tensions will shortly be made. 


( 


€ 
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The Lord Mayor of Manchester presided at a dinner held in 
‘honour of the occasion in the evening. In responding to the 
toast of the Lord Mayor and Corporation, proposed by Mr. 
Alexander Siemens, he said that he considered that trading 
-committees of municipalities should make at least 5 per cent. 


THE FRANCO-BRITISH EXHIBITION 


prefit 1n aid of rates, after proper amounts had been set aside 
tor depreciation and reserve fund, in addition to the sinking 
tund. Councillor Royse proposed “The Trade and Commeree 
of Manchester," and Mr. Francis Ashworth, President of the 
Manchester Chamber of Commerce, replied. 

Dr. E. Hopkinson, in giving the toast of the Electricity De- 
partment, called attention to the progress that had been made 
since the first station was built in Dickinson Street fifteen years 
ago, under the advice of his brother, the late Dr. John Hop- 
kinsou. The output was half a million units per annum then; 
for the year 190/-8, it was 63 million units from the present 
Manchester electricity works. He called attention to the fact 
that the five-wire distributing system originally laid in the 
centre of the city is still in use. Councillor Howarth, Chairman 
of the Electricity Committee, in his reply, dealt first with the 
Lord Mayors remarks as to profits. He said that a duty as 
important as relieting rates was the supply of power at low but 
remunerative rates to encourage the Manchester industries, and 
also to lessen the smoke emitted by the manufacturing works. 
There were, he pointed out, 1.000-h.p. plants near at hand giv- 
ing out as much smoke as the Stuart Street station with its 
50,000 h.p. ‘The output of 63 million units for the year closed 
on March 31st last, was an increase of 16 million units over the 
previous year, and, in spite of reduction in price charged to 
consumers and to the tramway department and an increase in 
the price of coal, there had been a large surplus over the esti- 
mates. 

Councillor Kay, Deputy Chairman of the Electricity Com- 
mittee, proposed ''The Visitors," and Mr. Bythell, Managing 
Director of the Manchester Ship Canal, responded. The last 
toast was that of ‘‘ The Contractors," given by Alderman Jenni- 
son, Chairman of the Stuart Street Sub-Committee, who ex- 
pressed his confidence in the firms employed to carry out the 
contracts, and referred to the fact that the accepted tender had 
not been the lowest. [The lowest tender was by the Westing- 
house Co., and was not accepted, but we believe the difference 
in price was not great.] Mr. Peache, of Messrs. Willans & 
Robinson, in his reply, referred to the assistance that had been 
given him by Mr. Pearce, the City Electrical Engineer, in carry- 
ing out the work. 


Co-operative Electrical Exhibit 


N connection with the announcement made in our 

issue for April 16th, page 579, that the endeavour 
made by Dr. R. T. Glazebrook and Mr. C. S. North- 
cote to secure support for a co-operative electrical ex- 
hibit at the Franco-British Exhibition had failed, we 
are pleased to see that the idea is not to be entirely. 
abandoned. The London electric supply companies 
from the commencement have strongly urged the need 
for such an exhibit, and the following letter, which we 
have received from Mr. F. J. Walker, secretary of the 
St. James’s and Pall Mall Electric Light Co., and hon. 
secretary of the Conference of Chief Officials of the 
London Electric Supply Companies, indicates that they 
are not disposed to abandon the project. The history 
-of the previous effort was given in our issues for April 
2nd and 16th. Mr. Walker’s letter, which is being 
sent around to the trade, is as follows :— 


You are doubtless aware that the steps which were taken to 
-organise a collective electrical display at this Exhibition were 
recently abandoned through lack of sufficient support. The 
Electric Supply Companies of London are strongly of opinion 
that, having regard to the magnitude of the Exhibition, the 
importance of which has not as yet been sufficiently realised, it 
would be detrimental to the interests of the industry if further 
. efforts are not made to remove the necessity for this decision, 
and they have therefore resolved to make this appeal to the 
trade to secure their co-operation in promoting a collective 
-exhibit worthy of the occasion. 

With this end in view, and because of the shortness of time 
:at their disposal, my Conference have taken upon themselves the 


responsibility of securing a suitable space in the Machinery 
Gallery, and have arranged with Messrs. Waring for the erec- 
tion thereon of a handsome pavilion. Sutticient funds have 
been guaranteed by the Supply Companies to cover the cost of 
the space and pavilion, and the general superintendence of the 
exhibit will be undertaken free of charge bv my Conference; 
but there remains the expense of wiring, current, and attend- 
ance still to be provided for, which may be estimated not to 
exceed £600. If, as is hoped, not less than thirty firms respond 
to this invitation, the average inclusive contribution рег 
exhibitor would not be more than £20, and as there is no 
obligation on exhibitors to provide attendance (though thev are, 
of course, at liberty to do so if they think proper), it will be 
scen that the cost of participation is extremely moderate. It is 
proposed that half this contribution should be paid before the 
opening of the exhibit, and the balance, or such amount of it as 
may be required, at a later date. 

The pavilion will be divided up into six sections as follows :— 
(1) A suite of furnished rooms, comprising hall, dining-room, 
drawing-room, bedroom, nursery, and kitchen designed for the 
display of domestic lighting, heating, cooking, and ventilation. 
(2) Small machinery worked by motors. (3) Medical apparatus, 
including baths, high-frequency and X-ray appliances. (4) and 
(5) General exhibits. (6) Reception room апа information 
bureau, which will be available for a tew selected exhibits. 

I am directed by the Conference of Officials to appeal to you 
to contribute to the success of this exhibit by signifying your 
intention of participating, and informing me what class of goods 
you propose to show and the approximate amount of space 
required. I shall be also greatly obliged if you will attend a 
meeting at this office on Wednesday next, the 6th inst., at 
4 p.m., when the subject can be more fully discussed. I would 
draw your attention to one of the regulations of the exhibition 
that all goods exhibited must be of British production or 
manufacture. 
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CORRESPONDENCE 
“ WIRE LAMPS." 
To the Editor of ELECTRICAL ENGINEERING. 


SiR, Оп page 647 of your issue of the 30th ult., I 
ncte in your letter on “ Metallic Filament Lamps "' a 
reference to Mr. Mordev’s suggestion that incandescent 
lamps with filaments composed of metal or metal alloy 
should be called '' Wire Lamps." It seems to me 
that, although this name is more convenient than the 
usually accepted '* Metallic Filament," it is somewhat 
of a misnomer. When one talks of a “© wire ° one has 
in mind a metal rod which has been drawn through a 
die. Now, most of the metallie filament lamps have 
filaments composed of more than one metal, and in 
some cases are certainly not entirely metallic; for in- 
stance, the ‘‘ Osram " lamps at the present date con- 
tain a certain proportion cf carbon in their filaments, 
though I am aware that this 1s an ineident in manu- 
facture and is not really intended. However, the case 
is as I state; in fact, it seems to me that the опу 
lamp which ean be called а '' Wire" lamp without 
terminological inexactitude is the '* Tantalum " lamp. 

Yours faithfully, 
E... 

[In connection with this question, we have en- 
deavoured to ascertain the views of some of the lead- 
ing makers of these lamps, and give some of the most 
interesting of the letters which we have received so 


far below.—Ep. E.E.] 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—We are in receipt of your letter of the 
2nd inst., re suggestion to use the name ‘* wire lamp’ 
instead of “© metallic filament lamp '' as applied to this 
class of lighting. The term is certainly convenient, but 
we cannot say that it is appropriate. We would sug- 
gest as a simplified term the name ‘‘ metal lamp,” 
-which we think would meet the views of everyone con- 
cerned. 

Yours faithfully, 
M. GRAINGER. 
(Sunbeam Lamp Co., Ltd.) 
Gateshead, May 4th, 1908. | 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—lI am in receipt of your favour of the 2nd 
inst.. and in reply beg to say that, to my mind. Mr. 
Mordey's suggestion that the term “ wire lamp ”’ be 
used in place of '' metallic filament lamp " deserves 
commendation for the sake of simplicity. I fear, how- 
ever, that to the’‘‘ man-in-the-street ’’ it would convey 
& wrong impression, for he would argue somewhat on 
these lines: —Why should I рау such a high price for 
these lamps when the filament is only m: ade of wire? 
Even in the early days of electric incandescent lamps 
the lavman’s expression for the carbon filament was 
‘the black wire." Viewed from a purely commercial 
aspeet—which. after all, is a point of view not to be 
lost sight of by any manufaeturer—I have great doubts 
whether merely the description ‘‘ wire lamp " would 
be éonducive in making the new current-saving device 
niore popular. The tendency of the manufacturer is to 
coin a trade name for his product. and he tries to make 
it known by such. The more retentive that name is, 
the more frequent will be the inquiries for the article 
to which it applies. The old saving. ‘‘ Give a dog a 
bad name," &с.. may Бе paraphrase, “Give а new 
article a good name, and it will require no pushing.” 

Faithfully yours, 
Н. OPPENHEIMER. 
(International Electric Co.) 
05 Redeross Street, B.C.. May Sth. 


To the Editor of ELECTRICAL ENGINEERING. 

SiR,—Hheplying to your esteemed letter of the 
Ist inst, addressed to Messrs. Philips & Co., we would 
вау we do not fall in with Mr. Mordey's suggestion 
to use the term “ wire lamp ” instead of ‘‘ metallic 
filament lamp," seeing this is not a clear definition of 
tlie lamp in question. 

Yours respectfully, 


Рнпльх' METALLIC-GLOWLAMPWORKS, LoD. 
Eindhoven (Holland), May 4th. 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—We are in receipt of your letter of the 1st inst., 
and note that Mr. Mordey suggested the use of the 
term, ''wire lamp” instead of ‘‘ metallic filament 
lamp." We quite agree with you that the latter name 
is too long; at the same time, we do not consider '* wire 
lamp * a proper term either. We think ‘‘ metal lamp " 
would be much more appropriate, for the simple reason 
that, firstly, it is just as short as ‘‘ wire lamp,” aud. 
secondly, as a number of metallic filament lamps are 
not made of wire. We have used the term ‘‘ metallic 
filament lamp '' for a considerable time, and our cus- 
tomers are quite used to it. 

Yours faithfully, 
J. STOTTNER. 
(The Electrical Co., Ltd.) 
Charing Cross Road, Мау 5th, 1908. 


To the Editor of ELECTRICAL ENGINEERING. 


Str,—We are in receipt of your letter of May 2ud. 
with regard to the suggested use of the term "' wire 
lamp "" for metallic filament lamps. Ав far as we are 
concerned, the matter does not appear to us to be ot 
very great importance, but at present we are not in- 
clined to agree to the term of '' wire lamp, "' as most 
of the metallic filament lamps on the market are not 
made of wire. Perhaps some of your correspondents. 
will be able to suggest another term, which would be 
more in keeping with the actual material used in the 
filament. 

Yours faithfully, 
C. WILSON. 
(Robertson Eleetrie Lamps. Ltd.) 
Hammersmith, May 5th, 1908. 


To the Editor of ELECTRICAL ENGINEERING. 


SIR, —Replying to your letter, I think that the term 
“© wire lamp "' is certainly terse, but it does not describe 
it sufficiently well. The word “© wire ” certainly sug- 
gests something far thicker than the filament of ап 
' Osram " or “tantalum "' lamp. The publie has 
already begun to learn'the name of metallie filament 
lamp in conjunction with the names “ Osram " and 
‘tantalum’; why complicate matters further bx 
changing the name again? 

Yours faithfully, 
А. С. Beaver, Manager. 


(Sun Electrical Co., Ltd.) 
‘Charing Cross Road. Мау 5th, 1908. 
International Conference on Electrical Units and 


Standards.—The President of the Board of Trade has 


appointed a committee. consisting of Mr. G. R. 
Askwith. K.C.. Sir John Gavey, K.C.B., Dr. В. T. 
Glazebrook. F.R.S.. Major P. A. MacMahon, F.R.S.. 


Major W. A. J. O'Meara, R.E., C.M.G., and Mr. A. P. 
Trotter. to prepare a programme for the consideration 
of the Delegates to the International Conference on 
Electrieal Units and Standards, to be held in Lordon 
in the ensuing autumn. and to make arrangements for 
the reception "and assembly of the ? jelegates attending 
the Conference. Mr. M. J. Collings, of the Board о! 
Trade, will act as secretary to the conn log 
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THE ELECTRICAL ARRANGEMENTS AT THE FRANCO-BRITISH 
| EXHIBITION 


HE increasing part which electricity has played 
in various ways in large exhibitions during the 
last few years is very noticeable, and it is not to be 
wondered at that at so large a display as the Franco- 
British Exhibition, which opens next week in London, 
the arrangements for the supply of electricity for 
power and lighting form an undertaking of very con- 
siderable magnitude. In considering the special 
facilities for access to the site near Shepherd's Bush, 
one cannot help also noticing the prominent part played 
by electric traction. Special stations have been con- 
structed on two electric railways, and electrie tram- 
ways, forming part of two different systems, pass the 
doors. The extension of the Central London Rail- 
way, which will be dealt with more fully next week, 
includes а new station close to the Wood Lane 
entrance of the exhibition. Close to this, on the other 
side of the road and practically within the exhibition 
area, is the new station on the electrified Hammer- 
smith and City Railway, which forms an intermediate 
station on that line between Shepherd's Bush and 
Latimer Road. The line is here carried on a viaduct 
of brick arches, and the station has been made by 
the addition of more or less temporary wooden plat- 
forms with the necessary stairs, &c., on each side of 
the viaduct. The London United Tramway terminus 
is opposite the so-called main entrance to the exhibi- 
tion in Uxbridge Road, which is connected to the ex- 
hibition proper by a spacious overhead covered way 
some 70 ft. wide and 900 yards in length. This pas- 
sage, which is not shown in the plan, is carried partly 
over the Central London Railway extension and ter- 
minates in a bridge over Wood Lane at the Wood Lane 
entrance. The other electric tramway connection is 
that of the new Hammersmith-Harlesden London 
County Council line, which crosses Uxbridge Road 
and passes up Wood Lane. This line is now in an 
advanced stage of construction, and is interesting as 
being the first L.C.C. line on the overhead trolley 
system. Electrical interest will, of course, centre 
around a certain proportion of the exhibits, particu- 
larly in the French section, and there is every reason 
to hope that the British electrical industry will be 
represented to some extent, owing to the revival of the 
scheme for a co-operative electrical exhibit, to which 
we have referred on several occasions. А considera- 
tion of the exhibits must be deferred until after the 
opening of the exhibition, but it is the purpose of this 
article to deal more particularly with the arrangements 
for the supply of electricity for lighting and power 
which, at the time of writing, are in a more advanced 
state than much of the work of other departments. 
Some idea of the magnitude of the undertaking may 
be gathered from the facts that the area of the ex- 
hibition site is 140 acres, not including the passage- 
way to Uxbridge Road, which accounts for another 
4 acres; over 2,000 arc lamps are used in what may 
be called the public lighting as distinct from the light- 
ing of the stands, and the whole electrical installation 
is said to have cost about £30,000, of which the cables 
alone account for about £20,000. The maximum load 
taken from the bulk supply from external sources, to 
which reference is made below, is 3,000 kw., and 
generating plant, aggregating about the same capacity, 
is provided within the exhibition. It should be em- 
phasised that the electrie supply arrangements in no 
way partake of the nature of a temporary installation, 
but the whole of the work is of as substantial and per- 
manent a character as the publie supply of a town. 
Although we are told that gas is to make a wonderful 


show of its capabilities in the hands of a group of ex- 
hibitors, it is electric light and electric light alone that 
the authorities have relied on for the general and deco- 
rative lighting of the exhibition itself. 

The bulk supply already referred to is taken under 
a contract with the Hammersmith Borough Council, 
in whose area of supply the whole of the exhibition 


les. Only about one-half of the supply, however, 


comes from the Council's station in Fulham Palace 
Road. The remainder is provided by the Notting Hill 
and Kensington Eleetrie Supply Co. from their station 
on the opposite side of Wood Lane, this company act- 
ing, so to speak, as sub-contractors to the Hammer- 
smith Dorcugh Council. The terms of the agreement 


REFERENCE TABLE. 

. Daily Mail Building. 

2. Power Gas Co.'s Plant. 

. Babeock & Wilcox Boiler 
House. 

4. Kortings Condenser 
House. 

5. Wood Lane Entrance. 


Scale of Feet 


HAMME 
0 200 400 600 800 1000 1290 


PLAN or FRanco-BritisH EXHIBITION. 


with the exhibition authorities provide for a charge of 
14. per unit from sunrise to sunset, and 2d. per unit 
from sunset to sunrise, with a minimum payment for 
the period from May Ist to October 31st of £10,000. 
The Hammersmith Council guarantee a consumption 
from the Notting Hill and Kensington Co.’s station of 
one million units, and will pay for this bulk supply at 
the rate of O°8d. per unit, reduced to O°75d. per unit 
for quantities over a million units. 

The supply from the Hammersmith station is single- 
phase at 2,200 volts 50 cycles, and that from Wood 
Lane is three-phase at 5,000 volts 45 cycles. Special 
feeders have been laid in triplicate from each of the 
two stations, and these enter the exhibition grounds 
at the sub-stations, shown on the plan, under the 
railway arches close to the Wood Lane entrance. The 
single-phase and three-phase sub-stations are quite dis- 
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tinet, although of similar design and situated side by 
side. | | 


The single-phase sub-station contains three 200-kw.. 


single-phase Berry type air-cooled transformers, sup- 
plied by the British Electric Transformer Co., of 
Hayes, which step down to 2 x 220 volts, with tappings 
for a neutral wire for the three-wire single-phase dis- 


tribution system, with the necessary switch-gear. These 


transformers and the switch-gear on the high-tension 
side are the property of the Hammersmith Borough 
Council, but the low-tension boards and wiring belong, 
of course, to the exhibition. The H.T. board has in- 
coming feeder and transformer panels, and is equipped 
with Messrs. Cowan’s oil circuit breakers, fitted with 
Mr. L. Andrews’ patent discriminating release de- 
vices. All the H.T. apparatus is in substantial brick 
chambers, closed by gates of wire-netting, and the 'bus 
bars run horizontally along the top between slate par- 
titions. The low-tension board is of simple, straight- 
forward arrangement. The 'bus-bars are carried in 
front of the board and are sectionalised into three 
divisions, whieh can be isolated as desired by with- 
drawing the horizontally placed switch-fuses with 
which they are normally connected. Above the bars 
are the feeder switches and fuses, and at the bottom 
of the panels are the meters. Owing to the method of 
charging, & special double tariff meter, supplied by 
Messrs. Siemens Brothers’ Dynamo Works, Ltd., is 
used in each cireuit in conjunction with automatic 
time switches. The low-tension switehboards were 
supplied by the Universal Electrical Manufacturing 
Co., of Queen Street, Battersea. The neutral point of 
the three-wire svstem from this board is earthed in the 
sub-station. The three-phase sub-station equipment 
is precisely similar, except that the transformers, 
which are also of the Berry type, are three phase. The 
secondaries are star connected, and the distribution is 
four-wire with the neutral earthed in the sub-station. 
The number and capacity of the transformers are the 
same, and a similar subdivision of the ‘bus-bars is 
employed. At the time of our visit an extra trans- 
former was in use, connected temporarily to a main 
leading to another sub-station, to which reference will 
b» made hereafter. 

From these sub-stations a series of low-tension 220- 
volt exhibition feeders are run, from which distributors 
are teed off to points in the various buildings. Among 
these feeders, serving in the various buildings in the 
part of the exhibition south of the central gardens, are 
one which runs in a straight line along the east side 
of the Indian Court and on through the next court 
beyond and another further west. The whole of these 
feeders consist of lead-covered cable—three-core in the 
ease of the single-phase three-wire feeders and four- 
core in the case of the three-phase feeders—laid under- 
ground in Sykes' patent conduit and provided with 
a complete system of drawing-in boxes. Brick pits 
are used at every joint-box and disconnecting-box. A 
special feature of the lay-out of these feeders is the 
arrangement of these disconnecting boxes, which are 
provided wherever a connection is taken into a build- 
ing, so that bv the removal of links any distributing 
section can be isolated. All the cables were supplied by 
the Western Electric Co., and were laid by the Reeds 
Electrical Co., of Southwark. The feeders from the 
single-phase sub-station range from 0°15 to 0°35 sq. in., 
and the three-phase feeders vary in size from 0'1 to 
0°23 sq. in. 


The single- and three-phase feeders, although quite | 


independent. are run in all cases in the same group of 
ducts, and follow the same route, connections being 
taken off at the same places, so that at all points 
served by these sub-stations a duplicate supply is 
available. At the feeding points, therefore, large 
double briek chambers аге provided, containing the 
single- and three-phase disconnecting boxes side by 


the arc lamps. 


side. From these boxes leads are taken in porcelain 


conduit underground to the actual distributing points 


within the buildings. The three-phase and single. 
phase distributing points are, however, kept separate. 
At each of these points the switch-gear provided is 
usuallv as follows, with certain modifications in special 
instances. The cables first are branched into two, and 
two separate main switches are provided, one for the 
arc lighting circuits and one for the exhibitor's circuit. 


These switches are of a substantial, enclosed design of 


Messrs. Berry, Skinner & Co., combined with enclosed 
fuses. Above these switches are one row of switches 
for the separate are light circuits. These are of the 
Cantie quick make and break type, each enclosed in a 
separate cast-iron case. Each switch has its double- 
pole fuse in an independent cast-iron case with glass 
front immediately above it. These fuses are of Messrs. 
Moy's tubular ‘‘no-ark’’ pattern. At the top of the 
board, as а general rule, are the line resistances for 
The exhibition circuits running around 
the part of the building in question are taken direct 
from the other main switch already mentioned with- 
out further sub-division, and the circuit for each stand 
is teed off from these mains. From these circuits all 
the lighting of the stands is supplied, and small altera- 
nating motors, either single- or three-phase, up to 
2 h.p. 

The wiring in the buildings is all contained in screwed 
iron gas barrel, with the exception of those parts of 
the are circuits up in the roofs, where open wiring of 
covered wire on bobbin insulators is employed, but 
no bare wire is used in any part of the exhibition. 

The are lamps are run four in series, and the cir- 
cuits are arranged so that alternate lamps are on the 
single- and three-phase services, so that a failure cf 
supply from either source will only extinguish half the 
lights. Three makes of arc lamp are employed in the 
exhibition. The ‘‘ Sunshine ” flame lamp by the Elec- 
trical Co., alternating flame lamp supplied by the 
Santoni Arc Lamp & Engineering Co., and the Maxim 
Electrical Co.’s enclosed lamp. There are also a few 
continuous-current Santoni lamps. 

In addition to the arc and stand lighting, the alter- 
nating-current mains will supply from separate dis- 
tributing points most of the decorative lighting in the 
part of the exhibition which they serve. This decora- 
tive lighting will form an important feature of the ex- 
hibition. Practically everyone of the elaborate white 
buildings is outlined externally by rows of incandescent 
lemps, varying in number from 2,000 in the smaller 
buildings to as many as 10,000 in the case of the 
largest structures. The lamps used are carbon fila- 
ment 5 c.p. with Edison screw terminals, and the 
holders are wired in parallel оп what is known as 
'* Fairyland " strip. Тһе lighting of the open-air 
spaces round each building is supplied in an exactly 
similar way, and many of the distributing boards, as 
described already, are fixed outside the buildings. In 
the case of the smaller kiosks, &е., a short length of 
inch gas barrel is usually run underground from the 
nearest feeding-point. 

Thus far we have only considered the supply to the 
alternating-current circuits in the southern part of the 
exhibition, although what has been said regarding the 
low-tension wiring applies to & great extent elsewhere. 
The greater part of the rest of the supply, including 
the whole of the continuous-current light and power 
circuits, is fed from another sub-station adjoining the 
Machinery Hall, and the steam- and gas-driven 
generating sets in the hall itself. For the supply to 
this sub-station, & set of both single- and three-phase 
high-tension feeders, at 2,200 and 5,000 volts respec- 
tively, are run from the main intake point at the Wood 
I;ane sub-station, following the route marked on the 
plan, and laid in the same manner as the L.T. feeders. 
The sub-station itself is divided into two rooms; one of 
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these contains a 150-kw. motor generator, manufac- 
tured by the General Electric Co., consisting of a stan- 
dard induction motor of the ordinary slip-ring type, 
driving an  interpole  continuous-current 500-volt 
generator. The induction motor is run direct off the 
0,000-volt three-phase circuit without the intervention 
of transformers. The starter is of the liquid type, and 
is placed close to the motor. Нісһ-епѕіоп switch- 
gear of a similar nature to that in the Wood Lane sub- 
stations is provided. The continuous-current circuit is 
intended partly for power at 500 volts and: partly for 
lighting at 250 volts, and is, therefore, arranged as a 
three-wire system. For this purpose а small balancer 
set, placed in the same room as the G.E.C. motor 


generator, will be used. The adjoining room in the sub-- 


Station contains two Bruce Peebles-La Cour cascade 
-motor converters, each of 400 kw. capacity, also con- 
verting to 500 volts continuous current. It is unneces- 
вагу to describe in detail the switch-gear by which any 
-or all of the three converting set can be connected up 
to the 500- and 250-volt three-wire 'bus-bars from 
‘which the continuous-current distributing feeders are 
taken. The arrangement follows the same general 
lines as adopted in the alternating-current sub-station. 
The same sub-station will also give a single-phase 
alternating 220-volt supply to the neighbouring part 
of the exhibition from a group of 200-kw. Berry trans- 
formers, arranged in a similar way to those in the 
Wood Lane sub-station. At the time of our visit, 
however, the arrangements for this were not quite 
completed, and a 220-volt alternating supply was 
teing taken temporarily over the high-tension mains 
from the extra transformer, already alluded to, in the 
Wood Lane sub-station. 

The generating plant in the Machinery Hall, to 
"which reference has already been made, will be con- 
chected up to the low-tension continuous-current 
-switch-gear in the sub-station, and will form an alter- 
native and additional supply to that given through 
‘the converting plant. Current will thus be supplied 
Чог the general purposes of the exhibition from two 
generating sets actually forming part of the exhibits 
in the Machinery Hall. One of these is a 1,000 h.p. 
Westinghouse gas engine of the three-crank vertical 
tandem pattern, direct coupled to a 750-kw. 500-volt 
-continuous-current generator, and supplied with gas 
from a Mond gas plant exhibited by the Power Gas 
"Corporation, and situated in & separate house close to 
‘the end of the Machinery Hall. The other set is a 
Parsons' turbo-generator set, rated at 1,800 kw. at 
500 volts continuous-current, but capable, we under- 
stand. of 25 per cent. overload for а considerable 
period. This set is supplied with steam from a boiler- 
hcuse near by containing three Babcock & Wilcox 
xlouble-drum water-tube boilers, each of 10,000-lb. 
-evaporation capacity per hour, and fitted with internal 
Superheaters and automatic chain grates of the firm's 
latest type. The turbine will exhaust into a Korting 
-ejector condenser, also in a separate building, adjoin- 
ing the Machinery Hall. These two sets when ready 

vill be connected up to a special switchboard, supplied 

by Messrs. Crompton & Co., interconnected to the 
sub-station switchboard in such a way that either the 
converter or generating plant, or both, can be used on 
the continuous-current power and lighting load. 1% is 
the general intention to take the supply during the day 
load from the sub-station, and run up the generating 
plant in the evening. 

A number of feeders radiate from the continuous- 
current boards in the sub-station, some 500-volt only 
for power purposes and some three-wire feeders from 
which lighting at 250 volts can be supplied. Amongst 
these is a special feeder taken right across to the 
Stadium which is lighted by about 900 flame are 
lamps. Another important feeder serving a large part 
«f the northern section of the exhibition is carried 


round the outer of the two semi-circular avenues known 
as the Grand Avenue of the Colonies. А special power 
feeder is run to the ““ Flip-flap,’’ a remarkable piece 
of ‘‘ amusement engineering,” near the centre of the 
exhibition. This machine is driven by a 125-h.p. con- 
tinuous-current motor. А 250-volt feeder is also run 


. in a northerly direction to the bridge over the lake in 


the Indian Court, where a charging board is to be pro- 
vided for the electric launches that will ply on this 
Jake and round the Venetian Canal. Another similar 
charging station will be established under the Imperial 
Pavilion. Among other applications of electric power 
fed from the continuous-current system will be two 
40 h.p. motors driving centrifugal pumps for the water 
supplying the lake in the Indian Court. Most of the 
amusement devices, including the Canadian Scenic 
Railway, will also be electrically driven. It should 
also be said here that the whole of the illuminations 
in the Court of Honour are to be supplied by con- 
tinuous current. 

In addition to the arrangements made above by the 
exhibition for power and lighting, a certain number of 
exhibitors will have their own generating plants. The 
largest case of an independent plant is that of the 
buildings devoted to the exhibits of Canada and Aus- 
tralia, which will be supplied from a generating plant 
consisting of two 100-kw. 230-volt continuous-current 
dynamos, driven by three-cylinder vertical Westing- 
house gas engines. The power and lighting for the 
Daily Mail kiosk, where an edition of that paper will 
be printed daily, will be derived from a set consisting 
of a Diesel engine driving a dynamo, manufactured by 
the Electric Construction Co., capable of an output of 
225 amperes at 410 volts, and running at 194 revolu- 
tions per minute. 

The following are extracts from the regulations for 
electric power and lighting of the stands, which will 
be of interest, as showing the conditions under which 
the supply is given to exhibitors and the care which 
is being taken to ensure sound work. 


The wiring of the exhibitor's space must be carried out by 
the exhibitor at his own expense, and subject to the rules of 
the London County Council, London Fire Brigade, local and 
other authorities, as well as of the Engineer to the Exhibition. 
The current available will be for motive power in the Machinery 
Hall 500 volts continuous current; for lighting 220 volts single- 
phase and three-phase alternating current, 50 periods per second, 
except in buildings numbered above 50, aad those situated in 
the northern portion of the Exhibition grounds, in which 250 
volts continuous current only will be available. Each exhibitor 
shall supply and erect securely on his stand a hardwood board, 
having mounted thereon two main single-pole fuses in iron boxes, 
and a linked double-pole main switch enclosed in a hard wood 
or metal case; and in addition to this, where the number of 
incandescent lamps on the stand exceeds 15 lamps (5, 8, or 
16 c.p.), a distribution board with a double-pole main fuse way 
for each circuit of 15 lamps. If the total number of lamps on 
a stand does not exceed 15, two single-pole encasing type 
porcelain cut-outs may be used, but the double-pole main switch 
shall be as specified above. Where conductors enter the back 
of distribution fuse or switchboards, which are mounted on 
woodwork, a sheet of asbestos, uralite, or other similar fire-proof 
material shall be placed behind the conductors. Cut-outs shall 
be of the high-pressure cylinder type, with tin fuse wire, having 
a margin of not more than 50 per cent. capacity. All switches 
must be of quick action, ample dimensions and break, and 
without intermediate position between “оп” and ''off." They 
must be placed out of reach of the public, and must not be 
beneath counter or in show-cases, but preferably be mounted 
and protected as distribution boards. Branch switches shall be 
of the tumbler type high-pressure pattern adapted to carry five 
amperes. 

No bare conductors will be allowed. All conductors shall be 
of tinned copper. and shall be so proportioned to the work that 
the current density shall not exceed a ratio of 1,000 amperes to 
the square inch. All conductors, except flexible cords, shall be 
insulated with pure and vulcanised rubber, taped, braided, and 
compounded, and have an insulation resistance of not less than 
1.000 megohms per mile. Flexible cord shall be insulated with 
pure or vulcanised rubber, and covered with stout silk, cotton, 
or other approved braiding. Its use must be restricted to 
pendants and portable appliances approved by the Engineer. 
Wires and cables shall be adequately and firmly fixed, and in 
all cases where wires are within reach of the public they must 
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be enclosed in wood casing or other approved covering. All 
joints must be soldered, and covered with pure rubber and 
preof tape. Оп circuits to carry more than 5 amperes clamped 
Joints must be used. Unencased conductors must be out of 
reach of the public, securely supported on insulators, and 
tappings te lamp holders must be made by insulated conductors 
other than: flexible cord, with properly taped joints. Unencased 
conductors must not be in contact with bunting, gauze, cloth, or 
other covering material. 

Fairyland strips are allowed, but unless the holders are fitted 
with metal backs must be securely mounted on uralite or similar 
board or insulators out of reach of the public. No "E.L.B." 
flexible strip or boards will be allowed, unless in iron cases 
with glass fronts. Wiring at the back of wood sign boards 
must be encased. Wood casings with batten holders will be 
allowed. No imitation candles, shades, or other accessories 
made in celluloid will be allowed on fittings connected to the 
circuit, to accumulator batteries, or other source of supply. 

If metal tubing be used, both lead and return wires must be 
in the same tube, and the tubes must be earthed unless exemp- 
tion be granted by the Exhibition Executive. No socket-con- 
nected tubes will be allowed : all tubes must be screw connected, 
and electrically and mechanically continuous, and must not 
contain an open веат. 

Where externaliy lighted tigns are above 10 ft. from the floor 
or in positions inaccessible to the public, they may be wired in 
circuits of not more than 30 lamos of 5 or 8 c.p. Signs lower 
than 10 ít. will be treated as part ot a stand, and must not 
have more than 15 lan ps (5. 8, 16 c.p.) on a circuit. No sign 
must be fixed direct оп wocdwork, or within 12 in. horizontally 
or vertically of wood or cleth work, unless effectively protected 
bv asbestos, uralite, or similar material. Internally lighted 
signs must be of fireproof construction, and each contain not 
more than 5 or 8 c.p. lamps; they must be open at the top, and 
have a number of l-in. holes in the bottom or sides to permit of 
thorough ventilation. These lights must not be lighted from 
the inside without the special written consent of the above- 
mentioned authorities. No arc lamps will be allowed unless the 
written consent of the Exhibition Executive has previously been 
obtained, ; 

Motors exceeding 4 h.p. must be of the enclosed or enclosed 
ventilated type, and must be mounted on sheet-iron trays to 
catch oil. Ventilated openings in motors must be covered with 
metallic gauze if required by the Exhibition Executive. Such 
motors must be controlled through d.p. cut-outs, linked switches 
and fire-proof starting resistance, with ''no-current " automatic 
release. Regulating switches must have the resistance enclosed 
in fire-proof cases. All switches with projecting handles must 
be placed in protecting cases, so that the levers cannot be 
accidentally moved from the "starting" to the “running” 
position when the circuit is dead. Machinery shall not be 
driven by electric motors unless the arrangement be approved 
by the Executive of the Exhibition, and shall conform to the 
London County Council requirements. If the “starting” 
current of any motor be excessive in the opinion of the Execu- 
tive of the Exhibition, it may be necessary to arrange certain 
times for starting up; and the motor may have to be kept 
running between certain times, or be run only during certain 
times as тау be arranged. 

Neither live transformers nor charged accumulators will be 
allowed nnless special permission be granted by the Exhibition 
Executive. Where stands are covered in with boarding, the 
roofing must be of solid construction, and the material be fire- 
resisting; where fibrous material is used for this purpose. it 
must be ''treated " so as to be fire-resisting in accordance with 
the rules of the County Council. 

The Exhibition Executive reserve the right of supplving and 
fixing at the expense of the exhibitor a meter for the purpose 
of registering current which may be consumed by the exhibitor. 
Nhould the Exhibition Executive decide in the case of апу 
exhibitor to require him (the exhibitor) to supply and fix the 
meter, the exhibitor shall do so at his own cost, and the meter 
shall be of such make as mav be approved of by the Engineer 
of the Exhibition. The reading of the meter so fixed on the 
exhibitor's stand shall be deemed to show the amount of current 
consumed, and payment shall be made by the exhibitor to the 
Exhibition Executive іп accordance therewith. | Should апу 
meter cease to register, or register inaccurately, the Engineer of 
the Exhibition shall decide the amount which is payable by the 
exhibitor. 

The Exhibition. Executive will also connect the exhibitor's 
stand with the main circuits in each building, the expenres in 
connection with which will be charged to the exhibitor, and will 
be based upon the time occupied and the material used in 
making the connection; the certificate of the Engineer of the 
Exhibition shall be accepted by the exhibitor as final evidence 
of such expenditure. : 

Tarif of Charges.—For power purposes, 21d. per В.Т. unit. 
For lighting, 5d. per В.Т. unit. Current during the period of 
the Exhibition, from dusk until close, for a 16 c.p. lamp a 
payment of 20s. per lamp. For a 8 c.p. lamp. 15s. per lamp. 


In eonelusion, it may be said that even if elec- 
trien] engineering be not as well represented among the 
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exhibits as some other branches of industry, the сош- 
plete way in which the electrical arrangements of the 
exhibition have been carried out forms ап object-lesson 
in itself. We wish to express our thanks for informa- 
tion given and facilities afforded to our representative 
by Mr. H. J. Mills, under whose immediate direction 
the whole electrical installation has been carried out, 
and to Mr. W. P. Newling, also of the electrical statt 
of the exhibition. The exhibition is to be opened on 
Thursday next, May 14th. by the Prince of Wales, and 
itis hoped .that the King and the President of the 
French Republie will pay State visits. 


Telephony in Canada.—A Reuter's telegram states that in the 
Saskatchewan Legislative Assembly, the Provincia] Government 
has announced that the Bell Telephone Co. is willing to sell 
its system in (he province to the Government. 


The Institution of Civil Engineers.— At the annual general 
meeting of the Institution of Civil Engineers, held on Tuesday 
evening, April 28th, the result of the ballot for the election 
of othcers was declared as follows :— President: Mr. James 
Charles Inglis. Vice-Presidents: Mr. W. R. Galbraith, Mr. 
G. H. Hill, Mr. A. Siemens, and Mr. W. C. Unwin. Other 
Members of Council: Mr. J. A. Е. Aspinall (Liverpool), Mr 
В.Н Plytb (Edinburgh), Mr. C. A. Brereton, Mr. W. В. Bryan, 
Mr Ё. Elliott-Cooper, Colonel R. E. B. Crompton, C.B., Dr. 
б. Е. Deacon, Dr. Е. Elgar, Mr. M. Fitzmaurice, C. M.G., Mr. 
A. T. Grant-Dalton (South Africa), Мг. К. A. Hadfield (Shef- 
field), Dr. C. A. Harrison (Newcastle-on-Tyne), Mr. J. Hobson 
(Canada), Mr. W. Hunter, Mr. G. R. Jebb (Birmingham), Sir 
Wm. Thomas Lewis, Bart. (Aberdare), Sir George 1. Livesey, 
Mr. A. G. Lyster (Liverpool), Mr. Thos. Matthews, Mr. A. В. 
Moncrieff (Australasia), Mr. A. Ross, Mr. J. H. Ryan (Dublin, 
Mr. J. Strain (Glasgow), Sir Frederick R. Upcott, K.C.V.O. 
(India), Mr. W. B. Worthington (Derby), and Mr. A. F. Yar- 
row. This Council will take office on the first Tuesday in 
November, 1908. The Council have made the following awards 
fcr Papers read and discussed before the Institution during 
the past session :—A Telford Gold Medal to Mr. W. Barclay 
Parsons (New York), for his Paper on the New York Rapid 
Transit Subway (see ELECTRICAL ENGINEERING, March 12th, 
page 394); a Watt Gold Medal to Sir Whately Eliot; George 
Stephenson Gold Medals to Sir Jchn Ottley, K.C.1.E., Dr. A. W. 
Brightmore, and Messrs. J. S. Wilson and W. Gere; Telford 
Premiums to Messrs. Е. W. Davis (Darlington), С. R. S. Kirk- 
patrick. (Newcastle-on-Tvne), Hugh T. Ker (Glasgcw), G. Н. 
Scott, R. R. Gales, F.C.N. (India), and S. Н. Ellis. 


Electric Driving in Cotton Mills.—Messrs. Marples, Leach & 
Co., Ltd., announce that they have secured the contract for 
the complete equipment of the new mill being erected by the 
Tyne Ring Spinning Co.. Ltd., at Littleborcugh, near Manches- 
ter. This equipment consists of a сотріее generating plant. 
including a 1.200 kw. three-phase steam turbo-generator at 50 
cycles, 400 volts, a pilot lighting set, condensing plant with 
electrically-driven pumps, two 400 h.p. three-phase induction 
motors at 485 r.p.m., two 100 h.p. motors at 360 revs. per minute. 
one 50 h.p. motor at 560 revs. per minute. and a number of 
smaller motors. The larger motors will be direct coupled to the 
driving shafts on the different floors, while the smaller ones 
will be connected by ropes or belts to the machines which they 
have to drive. An elaborate engine-room switchboard is being 
provided for controlling the whole of the power and lighting 
circuits in the mill. the main lighting circuits being divided 
irto three sets, equally balanced over the three phases, 
and will be at 230 volts. The contract includes the supply. de- 
livery, and erection of the whole plant, including the wiring 
throughout. This section of the work, however, Messrs. Marples, 
Leach & &o., Ltd., will sub-let to local contractors. 


Electrical Lectures at the Manchester Municipal School of 
Technology.— The syllabus of summer evening courses at the 
Manchester Municipal School of Technology contains particulars 
of a special course of six lectures on short circuits, which will 
be given by Dr. E. Rosenberg, and a course of six lectures by 
Dr. С. С. Garrard on the principles of electrical control. An 
investigation on the behaviour of insulators, switchgear, &c., on 
pressures up to 100,000 volts, is in hand under the direction of 
Prof. A. Schwartz and Mr. J. Lustgarten, in which a limited 
number of students will be allowed to take part. Other lecture 
courses ccmprise ** Alternating-current Transmission Problems." 
by Mr. С. Е. Smith; ‘ Electrical Testing.’ bv Mr. А. E. 
Moore: ''Magnetic Measurements," by Mr. W. Н. N. James: 
" Detail Tests on Electric Supply. Meters.” by Mr. W. Grant: 
'* Photometric Measurements," by Mr. F. Shaw: and ‘ Diseases 
of Dynamos and Motors,” by Mr. J. Davies. The Physical and 
Electrochemical Laboratories are under the charge of Prof. 
W. W. Н. Gee, Mr. Adamsen, Mr. Butterworth, Mr. J. Bleak- 
lev. and Mr. Е. Bretherton. 
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THE LIFE AND WORK OF LORD KELVIN 


The First 


T the meeting of the Institution of Electrical 

Engineers last Thursday, Professor Silvanus P. 
Thompson, F.R.S., delivered the first ‘‘ Kelvin ” lec- 
ture. It may be recalled that these lectures, which 
will be given annually, form part of the memorial to 
Lord kelvin, which was recommended by a committee 
of the Institution in February. The other recom- 
mendation was the erection of the statue in a prominent 
position in London. 

Prior to the lecture by Prof. Thompson, Mr. H. F. 
Parshall presented the Institution with a bronze bust 
of Benjamin Franklin on behalf of the American Insti- 
tute of Electrical Engineers. We report the presenta- 
tion elsewhere. 


On December 17th, 1907, aged 83 years, died William 
Thomson, Baron Kelvin of Largs, when President for the third 
time of the Institution of Electrical Engineers. 

Adequately to set forth the life and work of a man who so 
early won, and who for so long maintained, the foremost place 
in the ranks of science, were a task that is frankly impossible; 
but if we may not attempt the impossible, we may. at least, 
essay the task of setting down in simple fashion some account 
of those things which he achieved in the profession represented 
by this Institution of Electrical Engineers. Let me first set 
down in briefest outline a sketch of his early life. William 
Thomson was born on June 26th, 1824, in Belfast, being the 
second son of James and Margaret Thomson. James Thomson, 
who was at that time professor of mathematics in the Roval 
Academic Institute of Belfast, was the son of a small farmer 
at Ballynahinch, in Co. Down, where his ancestors had settled 
about the year 1640, when they migrated from the Lowlands 
of Scotland. 

In 1850, when William was six years old, his mother died. 
His father would never send his boys to school, but taught 
them himself. In 1832, when William was eight years old, 
Prof. James Thomson was offered the Chair of Mathematics 
at Glasgow, and he, and his family of six children, accordingly 
removed from Belfast. After his removal to Glasgow һе still 
kept the education of his sons in his own hands; and so it 
happened that in 1834 William Thomson matriculated when in 
his eleventh year, as a student in the University, without ever 
having been at school. He early made his mark by his progress 
in mathematics and physical science, and in 1840 produced an 
essay, ‘Оп the Figure of the Earth,’ . which. won him the 
University medal. His fifth year as student at Glasgow 
(1839-40) was notable for the impulse towards physics which 
he received from the lectures of Prof. J. P. Nichol, and from 
those of David Thomson, a relation of Faraday, who tem- 
porarily took the classes in natural philosophy during the illness 
of Prof. Meikleham. In this year William Thomson had 
systematically studied the ‘ ‘Mécanique Analytique ” of Lagrange 
and the “Mécanique Celeste " of Laplace, both mathematical 
works of a high order, and he made the acquaintance—a notable 
event in his career—of that remarkable book, Fourier's 
*''Theorie de la Chaleur." He borrowed it from the College 
library, and in a fortnight he had read it completely through. 
The effect of reading Fourier dominated his whole career 
thenceforward. He took the book with him for further study 
‘during a two months’ visit to Germany. During his last year 
(1840-41) at Glasgow he communicated to the Cambridge and 
- Dublin Mathematical Journal, under the signature of “Р. Q. R.," 
‘an original paper on ‘‘Fourier’s Expansion of Functions іп Trigo- 
nometrical Series," which was a defence of Fourier's deductions 
against some strictures of Prof. Kelland. 

He left Glasgow University after six years of study without 
-*ven taking his degree; and on April 6th, 1841, entered as a 
student at St. Peter's College, Cambridge. Here he speedily 
made his mark, and continued to contribute, at first anony- 
mously, to the Dublin and Cambridge Mathematical Journal, 
papers inspired by. his study of the higher mathematics and 
by his love for physics. The analogy of the movement of heat 
in conductors along lines of flow, and across surfaces of equal 
temperature, with the distribution of electricity of conductors 
in such а way that the lines of electric force were crossed 
orthogonally by surfaces of equi- potential, led to his paper 
entitled “The Uniform Motion of Heat in Homogeneous Solid 
Bodies and its Connection with the Mathematical - Theory of 
Electricity." He also formed a close friendship with Stokes, 


' Kelvin " 


Lecture before the Institution of Electrical Engineers 


then a young tütor, with whom, until his death in 1902, he 
maintained а continual interchange of ideas and suggestions 
in mathematical physies. 

Of Thomson's Cambridge career so much has been written of 
late that it will be very brietly treated here; how he went up 
for his Tripos in 1845; how he came out Second Wrangler only, 
being beaten by the rapid Parkinson, and how he beat Parkin- 
son in the Smith's prize competition. 

On leaving Cambridge with a college fellowship of £2C0 a 
year to maintain him, Thomson went to Paris and worked 
in the Laboratory of Regnault at the College de France. He 
was here four months, and made the acquaintance of Biot and 
of Sturm and Foucault, of whom he spoke in terms of admira- 
tion. Thomson was about 21 years old, and had already 
established for himself a growing reputation for his mastery 
of mathematical physics. He had pyblished about a dozen 
original papers, and had experieuce in three Universities. In 
1846, the Chair of Natural Philosophy at Glasgow became 
vacant by the death of Prof. Meikleham, and Thomson, at the 
age of 22, was chosen to fill it. This professorship he con- 
tinued to hold until he resigned it in 1899, after continuance 
for 55 years. The old College buildings where he lectured 
and worked for 24 years were ill-adapted for any laboratory 
facilities, yet he contrived to organise a physics laboratory, the 
first of its kind ‘n Great Britain, in some disused rooms in 
a dark corner of one of the quadrangles. In the lecture 
theatre his intense enthusiasms won for him the love and 
respect of all students, even those who were hopelessly unable 
to follow his frequent flights into the more abstruse realms 
of mathematical physics. 

The next few years were years of strenuous work, fruitful in 
results. By the end of 1850, when he was 26 years of age, 
he had published no iewer than fifty original papers, mostly 
highly mathematical in character, and some of them written 
in French. Amongst these researches there is a remarkable 
group which originated in his attendance in 1847 at the meeting 
of the British Association. He had prepared a paper on the 
exceedingly excellent method, discovered by himself, of treating 
certain problems of electrostatics by the method of electric 
images. A more important event was the commencement of his 
friendship with Joule, whom he met here for the first time. In 
1840 Joule had already communicated to the Roval Society a 
paper on the production of heat by voltaic electricity. He also 
read papers at the British Association meetings on the ‘‘ Electric 
Origin of Chemical Heat” at Manchester in 1842; “Оп the 
Calorific Effects of Magneto Electricity,” and ‘Оп the Mechani- 
cal Value of Heat” at Cork іп 1843; “On Specific Heat” at 
Harrogate in 1844; and on the ''Mechanical Equivalent of 
Heat” at Cambridge in 1845. At that time, when there was 
as yet no doctrine of the conservation of energy, Joule's work 
was listened to with impatience, and his teachings fell on deaf 
ears. But Thomson threw himself heart and soul into the new 
and strange doctrines that heat and work were mutually con- 
vertible, though at first he found difficulty in grasping its 
significance, and for the next six or eight vears, partly in 
co-operation and partly independently, he set his unique powers 
of mind to unravel those mutual relations. Thomson's mind 
was essentially metrical; he was never satisfied. with any 
phenomenon until it should have been brought into the stage 
where numerical accuracy could be determined. ‘‘I often say," 
he once remarked, ''that when you can measure what you are 
speaking about and express it in numbers, you know something 
about it." It was in this spirit that he approached the subject 
of the transformation of heat. Temperatures had hitherto been 
measuréd by arbitrary scales based on the expansion of quick- 
silver or of air or other gas, апа the quicksilver thermometer 
scale did not agree precisely with that of the air thermometer. 
In January, 1848, he communicated to the Cambridge Philo- 
sophical Society a paper on “An Absolute Thermometric Scale 
founded on Carnots Theory and the Motive Power of: Heat 
Calculated from Regnault's Observations." In this paper he 
set himself to answer the question, ‘‘ls there any principle on. 
which an absolute thermometric scale can. be founded?" and 
arrived at the answer that such а scale is obtained in terms 
of Carnot's theory, each degree being determined by the per- 
formance of equal quantities of work in allowing one unit: of 
heat to be transformed in being let down through that difference 
of temperature. This indicates as the abaolute zero a tempera- 
ture the point of which would be marked as — 2739? оп the 
air thermometer scale. Thomson continued to work at the 
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subject. He experimented on the heat developed by compres- 
sion of air, and he verified the singular prediction of his 
brother, Prof. James Thomson, of the lowering by pressure of 
the melting point of ice. He gave a thermodynamic explana- 
tion of the non-scalding property of steam issuing from a high 
pressure boiler, and he formulated in the years 1851-54 with 
scientific precision in a long communication to the Royal Society 


of Edinburgh. the two great laws of thermo-dvnamics. In. 


collaboration with Joule, he worked on the thermal effects of 
fluids under motion, the results appearing between the vears 
1852-62 in a series of four papers in the Philosophical Trans- 
actions, and four others in the Proceedings of the Royal Society. 
Thus were the foundations of thermodynamics laid. 

In 1852, at the age of 28, William Thomson married Margaret 
Crum, and resigned his Cambridge fellowship. The happiness 
of his life was, however, shadowed by his wife's precarious 
health necessitating residence abroad at various times, and it 
was at Kreutznach that he made the acquaintance of Professor 
Helmholtz. A year later Helmholtz again met the Thomsons 
at Schwalbach. Writing to his father, he described Thonlson 
as certainly one of the finest mathematical physicists of the 
day, with powers of rapid invention such as I have seen in no 
other man. 

Hitherto, Thomson's work had been mainly in pure science, 
but towards the end of the fitties, while still in the midst of 
his thermodynamic studies, events were progressing, which 
drew him with irresistible force towards the practical applica- 
tions that made him famous. Indeed, it could hardly be other- 
wise, seeing that he was a master of whatever he touched. 
Early in 1853 he had communicated to the Glasgow Philoso- 
phical Society a Paper on “Transient Electric Currents,” in 
which he investigated mathematically the discharge of a Leyden 
jar through circuits possessing self-induction as well as resist- 
ance. Faraday and Riess had observed that in certain cases 


the gases produced by the discharge of sparks through water | 


consisted of mixed oxygen and hydrogen, and Helmholtz had 
conjectured that in such cases the spark was oscillatory. 
Thomson determined to test mathematically what was the motion 
of electricity at any instant after making contact in circuit 
under given conditions. The result was very remarkable. He 
discovered that a critical relation occurred when the capacity 
in the circuit was equal to four times the co-efficient of self 
induction divided by the square of the resistance. If the 
capacity was less than this, the discharge was oscillatorv, 
passing through a series of alternate maxima and minima before 
dying out. If the capacity was greater than this, the discharge 
was non-oscilatory, the charge dying out without reversing. 
This beautiful bit of mathematical analysis, which passed 
almost unnoticed at the time, laid the foundation of the theory 
of electric oscillations subsequently studied by Overbeck, 
Schiller, Hertz, and Lodge, and forms the basis of wireless 
telegraphy. 

At the Edinburgh meeting of the British Association in 1854, 
Thomson read a Paper on ‘‘Mechanical Antecedents of Motion 
of Heat and Light," in which he touched upon the source of 
the sun’s heat and the energy of the solar system, and reverted 
to his favourite argument from Fourier, according to which, 
if traced backwards, there must have been a beginning to 
which there was no antecedent. This was a non-mathematical 
exposition of work which, as his note-books show, had been 
going on from 1850 in a very stiff mathematical form, in which 
Fourier's equations for the flow of heat and solids were applied 
to a number of outlying problems, including the diffusion of 
fluids and the diffusion or transmission of electric signals 
through long cables. He communicated with the Roval Society 
in 1854 a general investigation of cables under the title, “Оп 
the Theory of the Electric Telegraph." 

Faraday had predicted that there would be retardation of 
signals, owing to the coating of gutta-percha acting like the 
glass of a Leyden iar. Constructing the appropriate differential 
equation, and using Fourier’s integration of it, Thomson drew 
the conclusion that the time required for the current at the 
distant end to reach a stated fraction of its steady value would 
be proportional both to the resistance and the capacity; and 
as both of these are proportional to the length of the cable, 
the retardation would be proportional to the square of the 
length. This is the famous “law of squares” about which 
so much dispute arose. This Paper was followed by a further 
research on peristaltic induction of electric currents, communi- 
cated to the British Association in 1855, and afterwards in a 
more mathematical form to the Royal Society. Submarine tele- 
graphy was ''in the air.” 

John and Jacob Brett had pioneered the project for a Dover- 
Calais cable, and in 1851 Crampton successfully ioined England 
and France. In 1853 Holyhead and Howth were connected by 
Mr. (later Sir) Charles Bright, and these were followed by the 


Dover-Ostend and longer cables. Cyrus Field, in 1856, nego. 
tiated a cable across the Gulf of St. Lawrence, thus connecting 
Newfoundland to the American continent. The Atlantic Tele- 
graph Co. was formed to promote a great enterprise to join 
Ireland and Newfoundland. Field, Brett, Bright, Statham, 
and Wildman Whitehouse were the chief promoters. Bright 
was engineer, and Whitehouse, a retired Brighton doctor, waa 
the electrician. In a pamphlet issued by the company in 1857, 
the statement is made that the scientific world is particularly 
indebted to Prof. Willian Thomson for the attention he has. 
given to the theoretical investigation of the conditions under 
which electric currents move in long insulated cables, and Mr. 
Whitehouse has had the advantage of this gentleman's presence 
at his experiments and his counsel upon several occasions. This- 
is one side of the matter. The other side is that Mr. White- 
house had at the British Association. meeting of 1856 read a 
Paper challenging the law of squares, and declaring that if it 
were true, Atlantic telegraphy was hopeless. The true signifi- 
cance of this was disposed of by Thomson in two letters to- 
the Atheneum.. He pointed out that success lay, in the first 
place, in an adequate section of conductor, and hinted at a 
remedy deduced from Fourier's equations, which he later em- 
bodied in the curb signal transmitter. In December, 1856, 
he described at the Royal Society his plan for receiving messages, 
viz.. а sort of Helmholtz tangent galvanometer with copper 
damper to the suspended needle, the deflections being observed 
by watching through a reading telescope the readings on & 
scale reflected from the polished side of the magnet, or from 
a small mirror carried by it. As we all know, he abandoned 
this subiective method for the obiective plan in which a spot 
of light on the lamp is reflected by the mirror upon a scale. 
The story of the Atlantic cable, of the failure of 1857, and of 
the brief success of 1858 has so often been, told that it need' 
not be repeated here. Thomson, after the failure of the first. 
attempt, was called upon to take a more active part, and was 
put in charge of the test-room on board the Agamemnon in 
1858. Whitehouse was unable to join this expedition, and 
Thomson, at the request of the directors, undertook the post 
of electrician-in-charge, without any recompense. After various 
disheartening mishaps success crowned their efforts. Through- 
out the vovage, the Thomson mirror galvanometer had been used 
for the continuity tests, and for signalling to shore with a 
battery of 75 Daniell cells. The continuity was reported perfect, 
and the insulation had improved on submersion. On August. 
5th the cable was handed over to Mr. Whitehouse, and re- 
ported to be in perfect condition. Whitehouse at once aban- 
doned the Thomson mirror instrument, and began practising 
with his own special patented apparatus, using heavy currents 
and a special transmitter with induction coils. After about a 
week the reflecting galvanometer and Daniell cells were re- 
sumed, and international congratulations were exchanged. But. 
the insulation was found to be giving way, and on October 20th, 
after 752 messages had been conveyed, the cable spoke no more. 
It had been destroyed by Whitehouse's use of induction coils, 
6 ft. in length, working at some 2.000 volts. 

Of the part played by Thomson during the next eight years 
there is little to speak. Suffice it to say that when the new 


` cable was laid, and the last one recovered and completed, 


Thomson was the ruling spirit, whose advice was cordially- 
sought and followed. Оп his return he was knighted for the 
part he had played so well. He had in the meantime made 
further improvements in coniunction with Cromwell Varley. 
In 1867 he patented the siphon recorder, and in conjunction. 
with Fleeming Jenkin, the curb transmitter. Besides all this 
telegraphic work, he was incessant in research. Не had under- 
taken a series of investigations on the conductivity of copper, 
he was urging the application of improved systems of metric 
measurements and the adoption of rational units, and on his 
initiative was formed the famous Committee on Electrical’ 
Standards of the British Association, which, year by year. has 
done so much to carry to perfection the standards and methods 
of electric measurement. So early as 1851 he had begun to use 
the absolute system. 

Amongst the activities of these fruitful years was a long 
research. on the electro-dynamic qualities of metals—thermo- 
electric, thermo-elastic, and thermo-magnetic. 'This formed the- 
subject of his Bakerian lecture of 1856. He also worked hard 
at the mathematical] theory of magnetism. Faraday's work оп 
diamagnetism had appeared whilst Thomson was a student at 
Cambridge. It established the fact that magnetic forces were 
not mere connections at a distance between supposed poles, but 
connections dependent on the surrounding medium, and Thomson 
set himself to investigate the matter mathematically. To- 
Thomson we owe the terms “permeability” and “ suscepti- 
bility " so familiar in the consideration of the magnetic pro-- 
perties of iron and steel. 
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In 1859-60 Thomson was studying atmospheric electricity, and 
for this study he invented the water-dropping collector, and 
vastly improved the electrometer, which developed into the 
elaborate forms of quadrant instruments and other types de- 
scribed in the British Association report of 1867. During this 
work he discovered the fact that the sudden charge or dis- 
charge of a condenser is accompanied by a sound; he also 
measured electrostatically the electromotive forces of a Daniell 
cell, and investigated the potential required to give a spark 
of different lengths in air. In these years Thomson was also 
writing on the secular cooling of the earth and investigating 
the changes of form during rotation of elastic spherical shells, 
and if this were not enough to have in hand, he embarked, 
with his friend, Prof. Tait, on the preparation of a text-book 
on natural philosophy. In 1867 he communicated to the Roval 
Society of Edinburgh his famous Paper on “Vortex Atoms.” 
Though he seemed at the end of his life to doubt whether the 
vortex atom hypothesis was adequate to explain all the pro- 
perties of matter, the conception remains for all time a witness 
to his extraordinary powers of mind. 

In the winter of 1861 William Thomson met with a severe 
accident. He fell on the ice when engaged in the pastime of 
curling. and broke the neck of his thigh. For several months 
he had to lie on his back, and it was at this time that he 
adopted the famous green note books which for ever afterwards 
were the companions of his days. In 1870 Lady Thomson died. 
In the same year the University of Glasgow was removed to the 
new buildings on Gilmore Hill. Sir William Thomson had a 
house here adioining his laboratory and lecture room. 

From his youth he had been fond of the sea, and had early 
owned boats of his own on the Clyde. For many years his 
sailing vacht, the Lalla Rookh, was conspicuous, and he was 
an accomplished navigator. His experiences in cable laying 
had taught him much, and in return he was now to teach 
science in navigation. First he reformed the mariners’ compass; 
and, dissatisfied with the clumsy appliances used in sounding, 
he devised the well-known apparatus for taking tiying soundings 
by using a line of steel piano wire. He was vastly interested in 
the question of the tides, not merely as a sailor, but because 
of the interest attending the mathematical treatment in con- 
nection with problems of the rotation of spheroids. He invented 
a tide predicting machine, and adopting the beautiful 
mechanical integrator, the device of his brother, Prof. James 
Thomson, he invented a harmonic analyser. 

In 1874 Sir William Thomson married Miss Frances Anne 
Blandy, of Madeira, whom he met on one of his cable.laying 
expeditions. Lady Kelvin, who survives him, became the 
centre of his home in Glasgow, and the inseparable companion 
of all his later travels. He built at Netherhall, Largs, a 
mansion in the Scottish baronial style; and though latterly he 
had a London house in Eaton Place, Netherhall was the home 
to which he retired when he withdrew from active work in 
the University of Glasgow. 

Throughout the seventies and eighties Sir William Thomson's 
scientific activities were continued with untiring zeal. In 1874 
he was elected President of the Society of Telegraph Engineers 
and Electricians, of which, in 1871, he had been a foundation 
member and vice-president. In 1876 he visited America, bring- 
ing back with him a pair of Graham Bell's earliest experimental 
telephones. He was President of the Mathematical and 
Physical Section of the British Association that year at 
Glasgow. 

With the advent of electric lighting at the end of the 
seventies, Thomson's attention was naturally attracted to this 
branch of the practical applications of science. He never had 
any prejudice against the utilisation of science for practical 
ends, and so he scorned not to devise instruments and applica- 
tions for commercial use. His electrometers, his galvanometers, 
his siphon recorders, and his compasses, had been made by 
James White, of Glasgow. In this firm he became a partner, 
taking the keenest commercial interest in its operations. He 
gave evidence before a Parliamentary Committee on electric 
lighting, and discussed the theory of the electric transmission of 
power, pointing out the advantages of high voltages. In his 
Presidential Address to the Mathematical and Physical Section 
of the British Association at York, he spoke of this 
and of the possibility of utilising the powers of Niagara. He 
also read two papers, in one of which he showed mathematically 
that in a shunt dynamo the best economy of working was 
attained when the resistance of the outer circuit was a 
geometric mean between the resistance of the armature and of 
the shunt. In the other he laid down the famous law of 
economy of copper losses for the transmission of power. 

Lord Kelvin’s patented inventions were very numerous. 
Without counting all those since 1900, taken mostly in the name 
of Kelvin and James White, they numbered 56. Of these, 11 
relate to telegraphy, 11 relate to compasses and navigational 


apparatus, 6 to dynamo machines or electric lamps, 25 to electric 
measuring instruments, 1 to the electrolytic production of alkali, 
and 2 to valves for fluids. He was an independent inventor 
of the zigzag method of winding alternators, which was pub- 
lished under the name of Ferranti’s machine, which was manu- 
factured under rovalties payable to him. 

In 1884 he was revolving over the speculations which later 
in the same year he was to pour out in such marvellous 
abundance in his famous twenty lectures at Baltimore on 
“ Molecular Dynamics and the Wave Theory of Light." All 
his life he had been endeavouring to discover a mechanical ex- 
planation for the most recondite phenomena. While Thomson 
had been seeking to explain electricity, magnetism, and light 
dynamically, Maxwell had boldly propounded the electro- 
magnetic theory of light. Thomson had never accepted Max- 
wells theory. It is true that in 1888 he gave a nominal adhesion,. 


but later he withdrew this, preferring to think of things in 


his own way. Once Lord Kelvin astonished an audience at the. 
Royal Institution by a discourse on *' Isoperimetrical Problems,” 
intended to give a popular account of tne mathematical process. 
for determining maxima and minima. On another occasion he 
entertained the Royal Society with a discourse on the homo- 
geneous partition ot space in which the fundamental packing of 
atoms was geometricallv treated. | 

To the last Lord Kelvin tcok an intense interest in the most. 
recent discoveries. Electrons, or ''electrions," as he called 
them, were continually under discussicn. He prided himself 
that he had read Rutherford's book on radioactivity again and 
again, but objected, however, in toto, to the notion that the. 
atom was capable of division or disintegration. After taking. 
part in the British Association mecting of 1907, at Leicester, 
where he entered with surprising keenness into the discussions. 
on radioactivity and kindred questions, he went to Aix-les-Bains. 
for change. He had barely reached his home at Netherhall 
in September when Lady Kelvin was struck down with a para- 
lytic seizure. Shortly afterwards a chill seized him, and after 
about a fortnight of prostration he sank slowly and quietly away. 
He was buried in Westminster Abbey with national honours on 
December 23rd, 1907. Our sympathies go out to the gracious 
lady who survives him, and who with such assiduous devotion 
tended him in his declining years. 

Honours fell thickly on Lord Kelvin in his later life. He was 
President of the Royal Society from 1890 to 1894; he was raised 
to the peerage in 1892; he was one of the original members 
of the Order of Merit founded in 1902; was a Grand Officer of 
the Legion of Honour; and held the Prussian Order Pour le 
Мете. In 1904 he was elected Chancellor of the University 
where he had held the Chair of Natural Philosophy for fifty- 
three years. He had celebrated his jubilee with unusual marks 
of world-wide esteem in 1896, and finally retired in 1899. 

Kindly hearted, lovable, modest to a degree almost unbeliev- 
able, he carried through life the most intense love of truth 
and an insatiable desire for the advancement of natural know- 
ledge. We of this Institution may well be proud of him; proud 
that he was one of our first members, that he was thrice our 
President, and that as our President he died. We shall not 
look upon his like again. 

Sır МиллАМ Preece, K.C.B., F.R.S., in proposing a vote of 
thanks to Prof. Thompson, said he would be voicing the feelings 
of everyone present when he said they had enjoyed a delight- 
ful hour and a half in listening to the reading of one of the 
best digested memorials that he had ever listened to, couched 
in the simplest and most beautiful language, of which Prof. 
Thompson was a master, touched up with brilliant flashes of 
scientific truths, and giving an idea of the work of that great 
man, which otherwise they would have great difficulty in con- 
densing within their own minds. Dr. Thompson had also made 
the lecture agreeable because he had given delightful little 
touches of humour which did away with any conception of the 
lecture being a kind of doleful memorial, and which had left 
the impression of being a witty and sensible expression of his 
admiration of the great life which had gone. He himself stood 
there as one who for over half a century claimed an intimate 
knowledge and acquaintance with their great chief, but he would 
not take advantage of the opportunity to say a word of his 
own feelings in this matter, but would simply say that as a 
man while Lord Kelvin lived he loved him, and now that he was 
dead he revered him. It was his duty to propose '' That a vote 
of thanks be accorded to Prof. Silvanus Thompson for the 
address we have listened to, and to ask his permission for the 
lecture to be given in the 3ournal of our Proceedings." 

Prof. Е. Carex Foster said he ѓе! it a great honour to second 
the vote of thanks. То speak at all adequately on the subject 
in the short time allowed was no easy task, and he thought 
they must all reccgnise that. Prof. Thompson had most worthily 
fulfilled that difficult task. He could not quite equal Sir Wil- 
liam Preece in claiming half a century's friendship with Lord 
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Kelvin, but he could go near to it. He first had the honour 
of making his acquaintance in 1862, and he would never forget 
the kindness and generosity which he always showed to younger 
men. One of the things which he remembered most was his 
generous appreciation of work which he considered was genuine 
and true of its kind. Another small point that he might per- 
haps refer to, in confirmation of Prof. Thompson's lecture, was 
in regard to mathematical discussions of physics. Lord Kelvin 
was never satisfied with any mathematical expressions which 
could not be reduced to arithmetical calculations; a problem, to 
him, was not solved until it could be reduced to arithmetic. 
They had heard of his enormous activity ; work which any other 
man would have broken down under; but he was never too full 
of his own business to be unable to give attention to any claim 
upon him from others. This was another example of his enor- 
mous generosity and kindness. His own thoughts went back 
to him even more as а man than as an illustrious leader of 
science, but in both aspects it was a memory that not only they, 
but the whole nation, might be proud of. They had to thank 
Prof. Thompson for the most excellent account of this great 
man whose loss they all feelingly deplored. 


PRESENTATION FROM THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS 


T the Institution of Electrical Engineers on Thursday, Mr. 

Н. F. Parshall presented, on behalf of the American In- 
stitute of Electrical Engineers, a bronze bust of Benjamin 
Franklin. Mr. Parshall, who is local honorary secretary of the 
American Institute, said it was his duty and pleasure to make 
the presentation of this souvenir of the happy remembrances of 
a trip to England about a year and a half ago. As it would be 
recalled by those knowing more particularly the circumstances, 
it was intended to present this on what, perhaps, would have 
been the most auspicious occasion that could have been in an 
electrical engineer's life, viz., when Lord Kelvin honoured them 
bv consenting to sit in the chair during the present session. 
That, alas, was not to be. Both Lord and Lady Kelvin had 
seen the bust, however, and he had received a note from Lord 
Kelvin expressing his appreciation and also his admiration of 
it. When he received a letter from the American Institute of 
Electrical Engineers, asking him to make this presentation, it 
stated that the subject was Franklin, and he took the greatest 
pleasure in making the presentation, since it seemed to him 
that no more appropriate subject could be found. Franklin, as 
was admitted both in this country and his own, was the 
greatest natural philosopher that had been produced on the 
other side of the Atlantic; Kelvin, they were all glad to 
admit, was the greatest on either side of the Atlantic; greater 
than Franklin so far as natural endowments were concerned ; 
greater as a scientist; but still, each the greatest produced in 
their own continent. So far as Franklin was concerned, it was 
reasonably stated that he was a British subject; he was, to 
all intents and purposes. So far as name went, and so far as 
the name of all principal American scientists went, he was 
British, but that, they thought, in America in no way de- 
tracted. They were only proud that they were British, proud 
that there was that common ground between them. He there- 
fore requested the Institution of Electrical Engineers to accept 
the bust as а sincere token of the friendship and esteem of 
their American brothers, the American Institute of Electrical 
Engineers. 

Cor. Crompton (President) said the Institution of Electrical 
Engineers felt very deeply, indeed, this token of respect on the 
part of American engineers for our great man, Lord Kelvin. 
They had to thank Mr. Parshall for the very appropriate and 
kindly way in which he had spoken, and, although they felt 
that no man could approach our great Kelvin, they felt that if 
there was another, it was Franklin. He begged that Mr. 
Parshall would bear to their brothers in America a message of 
the warm feeling which was felt for them by the members 
of the Institution. They would never forget their kindly re- 
ception at the hands of the American Institute at the time of 
the St. Louis Exhibition, and it was a poor return they were 
able to give when the American Institute visited England a 
vear and a half ago. He only hoped there would be anotner 
of these meetings, and that the warm feeling that exists, making 
the two Institutions practically one, would be continued by 
more and more frequent meetings, and that they might, in 
the future as in the past, consider themselves almost one 
bodv, the presentation that evening being an additional link 
tving them together. 

Wireless Telegraphy.—It is stated that the Admiralty propose 
to erect a wireless telegraph station at Stoney wood, Aberdeen. 


THE MARSEILLES ELECTRICAL EXHIBITION 


N accordance with our previous announcement, an Inter- 

national Exhibition of the Industrial Applications of Elec- 
tricity was opened;at Marseilles on April 19th by M. Chanot, 
the Mayor of Marseilles, M. Mastier, Prefect of the Department 
of Bouches-du-Rhône, and other ofticials. Although the whole 
of the exhibitors stands were not yet quite completed, it was 
evident that this would soon be remedied, for everything was 
in an advanced state, and great activity was apparent. 
L'Electricien publishes a plan of the Exhibition, which is being 
held in the Parc du Rond-Point du Prado. The principal 
building near the centre of the grounds, the Grand Palais, is 
devoted to industrial and domestic applications of electricity, 
and the exhibits are divided into the following sections :— 
Public and private lighting; electrical heating and ventilation 
for industrial purposes; electrochemistry, electrometallurgy, and 
allied industries; telegraphy, telephony, bells, апа electric 
clocks; medical electricity ; measuring and controlling apparatus; 
materials and products utilised in the electrical industry; the 
teaching of electricity. Another large building, named the 
Palais de l'Energie, is devoted to transport and distribution of 
electrical energy, and the exhibits are classified as follows :— 
Applications of electric motive power to industry in general; 
apparatus for hoisting, loading, and unloading; and applications 
tə military and marine engineering and public works. Їп a 
separate building are shown exhibits relating to applications. of 
electricity to mines and quarries, and a large section. dealing 
with electric traction. The applications of electricity to agri- 
culture are also represented in another part of the Exhibition, 
where experimental installations have been put down. A feature 
of the Exhibition is a collection of historical electrical exhibits, 
showing the rapidity with which the electrica! industry has 
advanced, and а very complete library and reading-room is pro- 
vided, where visitors can consult a large collection of electrical 
works and current electrical literature. 

As already announced, a Congress on the Applications of 
Electricity will be held at Marseilles in September next, and a 
considerable number of persons have already signified their 
intention of taking part. 


Animated Photography in Natural Colours. —At Urbanora 
House, Wardour House, on Friday last, Mr. G. Albert Smith 
gave a demonstration of his system of animated photography in 
colour. Briefly, the process is as follows :— The photographs 
are taken with an ordinary bioscope camera on a film which 1a 
sensitive to red and yellow as well as blue light. Alternate 
photographs are taken through yellowish red and yellowish green 
screens respectively. The film is developed in the absence of all 
light, and a positive printed. This positive film is projected on 
the screen, and the photographs which were taken through the 
vellowish red screen are projected through a yellowish red 
screen. The intermediate photographs are projected through a 
yellowish green screen. Owing to the phenomenon of persistence 
of vision, the two coloured pictures are superimposed on the 
retina, and the observer apparently sees a completely coloured 
picture. The speed of projection is about 32 pictures рег 
second. ‘Three consecutive photographs through red, yellow, 
and green screens respectively would be preferable, but the hich 
speed to secure all three pictures simultaneously on the retina 
would be impracticable. With two colours, however, an excel- 
lent result is obtained. The building is ventilated throughout 
by means of electric fans ores extraction and pedestal 
types), and the offices are heated by electric radiators. АП 
machines are driven by enclosed electric motors with enclosed 
regulators and switches. The printing and drying machines, and 
also those for perforating the films, are all driven electrically 
and the neat and cleanly appearance of the various rooms in the 
establishment speaks well for this system of driving. Owing to 
the inflammable nature of the material dealt with, апу form 
of lighting other than electric would have been distinctly 
dangerous. The studio is equipped with 14 photographic lamps 
of 25 amps. each, to burn singly on 214 volts, which are separ- 
ately controlled and regulated from a special D.P. switch fuse 
board in the room. The theatre and шоп rooms are each 
supplied with two 65-amp. projectors, in addition to the usual 
apparatus used in theatres. The lighting is extensive and wart- 
ous, consisting as it does of about 200 ruby lamps of 5 c.p.. 220 
carbon filament lamps of 50 to 8 c.p. and 200 tantalum 80 to 
30 c.p. patent tubular lamps. АП the wires, cables, &c.. are 
contained in heavy gauge Simplex screwed conduit, and no 
peint in any wire has been permitted throughout the work. А 
switchboard mounted on white marble with tandem lente 
switches and tubular fuses, in an oak cabinet frame (which swings 
ona trolley, so as to enable the connections, &c.. at back to bs 
conveniently reached) controls the whole. The entire work and 
installation has been carried out to the specification, and under 
the supervision of, Mr. E. H. Johnson, and the material, in- 
cluding switchboards, motors, &c., has been supplied by the 
E.M.F. Manufacturing Co., 10 Ironmonger Lane. ` 
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THE EDISON BATTERY FOR AUTOMOBILES 


HE more robust mechanical construction of the 

Edison alkaline cell is claimed to render it more 
suitable for use on electric road-vehicles than the 
ordinary lead accumulator, and although the increased 
output for a given weight over that of the lead cell is 
not so great as was at one time expected, yet the out- 
put is certainly higher, and there are other advantages 
which indicate its superiority for automobile work. 
The Bergmann Elektricititswerke Akt.-Ges. 


of Berlin 


Fic. 1.—CHASSIS FOR LANDAULETTE, 


have developed a series of types of electrically-propelled 
vehicles in which Edison cells are used, and through the 
courtesy of Messrs. Marples, Leach & Co., of London, 
who are the sole agents for this country, we are able to 
give a description of the electrical equipment of some 
of these cars. 

The standard chassis for landaulettes or similar cars 
for private or public town use is illustrated in Fig. 1. 
A single motor drives the back axle through single- 
reduction spur gearing and a differential, the ratio of 
the gear being 5: 1. ‘The axles and gear-wheels are of 
nickel- steel, and roller bearings are provided. The 
motor has a continuous rating of 5 h.p., but has a one- 
hour rating of 15 h.p. It is an 80-volt two-pole series 
motor without interpoles, and runs normally at a speed 
of 1,500 r.p.m. This chassis can also be obtained with 
hub-motors in the back wheels, and it is thought by 
the agents that, in spite of their lower efficiency and 
the inereased weight, these low-speed hub-motors will 
supersede the single high-speed geared motor for town 
use. 

The crates containing the cells are arranged under 
the seats, as сап be seen from Fig. 1. The number 
of cells is 64. Each cell has a capacity of 175 ampere- 
hours, and an average pressure of 1:23 volts. The 
total capacity of the battery is thus 14 kilowatt hours 
or 11 watt hours per lb., which is somewhat higher 
than the capacity of а lead battery of equal weight. 
The construction of the cell is shown in Figs. 2, 3, and 
4. The nickel-steel plates in which are inserted the 
perforated steel pockets containing the iron or nickel 
oxide are assembled and bolted together with a sur- 
rounding ebonite frame, as shown in the figures. These 
cells are manufactured by the German Edison Accumu- 
lator Co., and the mechanical design and the composi- 
tion of the active material are almost exac tly the same 
as of those exhibited at the St. Louis Exhibition in 
1904. At any rate, cobalt is not used in the composi- 
tion for these cells. The electrolyte is a caustic potash 
solution, and under normal conditions of working the 
cells should be filled up with distilled water every 


three weeks. The normal charging current is about 65 
amperes, and the charging takes about 32 hours. 
Messrs. Marples, Leach & Co. supply a special filling 
apparatus. The nozzle of a flexible tube is inserted in 
the opening provided at the top of the cell, and as 
soon as the water reaches the tip of this nozzle, an 
electric circuit is completed and a bell rings. Each cell 
weighs complete between 18 and 19 lb., and as the 
cells are arranged in sets of 8 in wooden trays, each 


WITH CELLS ARRANGED UNDER THE SEATS. 


tray weighing 160 lb., the battery can be readily re- 
moved if necessary. The cells, however, do not require 
washing out, as it is impossible for any sediment to 
form at the bottom of the cases. One advantage of 
the Edison cell is that no objectionable gases are given 
off during either charging or discharging. The car 
equipped with the abcve 64-cell battery can make a 


Fic, 2.—ASSEMBLED PrarEs or Еріѕох CELL. 


run of 56 miles on a level road with a single charge. 
The maximum speed on the level is about 16 miles per 
hour. 

The method of control is very simple, and is as fol- 
lows :—The battery is divided into two halves, and the 
series field-winding is also in two halves. On the first 
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step of the controller at starting the two halves of the 
battery are in parallel and the two fields in series; a 
starting resistance is also in circuit. On the second 
step the starting resistance is short-circuited, On the 
third step the two series fields are put in parallel. The 
two halves of the battery are put in series on the next 
step with the fields in series, and on the fifth and last 
step, corresponding to the highest speed, the two halves 
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Fic. 3.— ARRANGEMENT OF PLATES AND TERMINALS. 


of the battery are in series and the two series fields 
are in parallel. The two halves of the battery are in 
parallel for both backward running steps; the fields 
are, however, in series and parallel respectively.” А 
series coil for the magnetie blow-out is provided. А 
new control system has already been designed, in 
which the regenerative principle will be employed. 
With regenerative control it is expected that the mile- 
age of the ear will be inereased to the amount of 15 to 
30 per cent. of its present value, 

Besides the light cars of the above type, the com- 


ENGINEERING 


May 7, 1908. 


with a single charge of 64 cells can cover a distance of 
40 miles. The one-ton waggon attains a speed of 12 
miles per hour, and covers a distance of 56 miles on 
one charge. The five-ton waggon is equipped with 
two motors. The company actually recommends the 
use of iron tyres for their heavy vehicles, which speaks 
well for the mechanical construction of the cells. 
Experience has shown that the maintenance and 
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Fic. 4.—OvrER CASE or CELL. 


repair expenses are remarkably low for these electric- 
ally-driven waggons, and the following figures for the 
cost of running are of interest :— The landaulette car 
consumes about 120 watt-hours per ton mile, fully 
loaded and on level roads. If the price of electrical 
energy is 2d. per unit, this is equivalent to a 4d. for the 
eost of energy consumed per ton mile, assuming a bat- 
tery efficieney of 80 per cent. The weight of the chassis 
illustrated in Fig. 1, with motor but without battery, 
is 14 ewt. With battery the weight is 25 cwt. The 
weight of the complete car with motor, battery, body, 


Fic. 5.—CHASSIS FOR rwo-TON DELIVERY WAGON, SHOWING BATTERY AND CHAIN DRIVE. 


pany also supplies several types of heavy vehicles. The 
chassis for a two-ton delivery waggon is illustrated in 


Fig. 5. It will be noticed that here again only one 
motor is employed. The motor is geared to an 


auxiliary axle through differential gearing, and this axle 
is connected to the back wheels through a chain drive. 
The battery is suspended from the chassis in a large 
box, as illustrated in Fig. 5. This two-ton waggon 
attains a speed of 74 miles per hour on the level, and 


and all necessary gear is 30 cwt. The ear is provided 
with three brakes, two on the back wheels and ‘one 
on the motor shaft. No means of braking electrically 
are provided at present, but, of course, the new re- 
generative control arrangement provides for this. 
Messrs. Marples, Leach & Co. are at present moving 
out of their premises in Victoria Avenue to a larger 
building in Artillery Lane, E.C., where increased 
garage accommodation will be available. 
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SOME LARGE TELEPHONE CABLES 


E illustrate below two large telephone cables 

made by the British Insulated & Helsby Cables, 
Ltd. Fig. 1 shows, full size, an 800-pair (1,600 wire) 
cable made of such a size that it can be drawn into a 
standard 3-in. pipe. Several miles of this cable are in 
use by the National Telephone Co. and various Colonial 
and toreign administrations. The conductors weigh 
12 lb. per mile, i.e., they are between 22 and 23 
S.W.G. Each conductor is insulated by a single layer 
of manilla paper, applied spirally; the longitudinal 
methed of wrapping with a whipping of thread is only 
employed for wires of 40 lb, per mile and upwards. 

In the earlier telephone cables two layers of paper 
were almost invariably employed, but it is now found 
that the single layer is sufficiently strong mechanically, 
and that, owing to the tighter laying up of the wires 
that is necessary if the thickness is increased by the 
second layer of paper, and the fact that the specific in- 
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Fic. 1.—800-PAIR LEAD-cOvERED TELEPHONE Fic. 


CaBLE. FuLL SIZE. 


ductive capacity of paper is higher than that of air, the 
«able with the single layer of paper on each wire has a 
lower capacity and is therefore better for telephonie 
purposes, in addition to being cheaper. The paper- 
insulated wires are laid up into рай and then stranded, 
the centre core having five pairs and each successive 
layer six more pairs than the previous one. 
sheath is 125 mils. in thickness, bringing the outside 
diameter and the whole cable to 2:625 ins. The lead 
contains 3 per cent. of tin, which has the effect of 
hardening it slightly; this is generally considered advis- 
able in large paper-insulated telephone cables on 
account of the relatively small internal support afforded 
by the air-space eable. An average wire-to-wire capacity 
of 0:07 m.f. per mile is obtained and a maximum of 
008 m.f. per mile. This is extremely low when it is 
«considered how close the wires must be packed to 
enable 1,600 of them to be contained in a 2$-in. lead 
tube. 

The cable is usually supplied in lengths of 150 to 200 
yards; its weight is about 20 tons per mile. 


The lead. 


Fig. 2 is a full-sized section of a composite telegraph 
and telephone cable of a type referred to by Mr. F. 
Tremain in his recent instructive Paper read before the 
Newcastle Local Secticn of the Institution of Electrical 
Engineers (sce ELECTRICAL ENGINEERING of April 2nd, 
1908, p. 519). Considerable quantities of this cable 
are in use by the Post Office оп their. underground 
routes, and on one occasion, we are informed, a length 
of 13 miles, for the section between Bath and Bristol 
or the Post Office western underground route, was de- 
livered within seven weeks of the receipt cf the order. 
This cable was laid and jointed by the Post Office 
engineers without a single fault deve loping throughout 
its length, 

The cable illustrated contains fifteen pairs cf 150 Ib. 
twin conductors, seven quadruple pairs or ** quads ° cf 
eight conductors each weighing 100 Ib. per mile, six 
pairs of 100 lb. ecndueters; twenty-two single 
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2.—A COMPOSITE TELEGRAPH AND TELEPHONE CABLE USED 
BY THE British Post OFFICE. FuLL SIZE. 
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screened `` conductors weighing 200 lb. per mile, for 
telegraph purposes, and forty-two single-screened 70 Ib. 
conductors—162 wires in all. 

The telephone wires in the pairs and '' quads "" are 
insulated with manilla paper, applied longitudinally, 
and secured by a whipping of string. A similar longi- 
tudinal paper forms the first wrapping of the screened 
telegraph conductors, but in this case it is covered 
with three more paper wrappings laid spirally. Тһе 
first two of the spiral wrappings are laid on so as to 
leave a helical air space, and the third forms a closed 
helix. Over this a wrapping of copper tape 3 mils. 
thick and 3-in. wide, with a 30 per cent. overlap. The 
copper sereening is, of course, to prevent inductive 
action between neighbouring wires. 

The centre core consist of one '' quad ’’—four pairs 
of 100-Ib. conductors laid round a jute core, Surround- 
ing this are six more quadruple pairs of the same size. 
The interstices left between these six quads are filled 
up by the six ordinary pairs of 100- lb. conductors as a 
worming,” making this layer circular. Over this 
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comes a laver of twenty-two | 200-lb. single-sereened 
conductors (each 350 mils. diameter overall), and the 
outside layer is made up of the forty-two 70-Ib. single- 
screened conductors (each 225 mils. diameter overall). 
The sereened conductors have a capacity of about 
(125 m.f. per mile; the capacities of the 70-Ib. and 
9000-16. conductors are practically the same, as the 
larger diameter of the latter is compensated by the 
greater distance between the wire and the screening. 
The 100-Ib. telephone conductors have an average wire- 
to-wire capacity of 0:08 m.f. per mile, and the 150-lb. 
pairs 006 m.f. per mile. 

It should be mentioned that the ‘* wire-to-wire '' 
capacities quoted in this article represent the capacity 
between the two wires cf a pair, assuming both to be 
insulated. The capacity of each wire if its fellow is 
connected to the remaining wires and earthed, to form 
the second plate of the condenser, is, roughly, 40 per 
cent. higher. 

As an additional precaution to prevent inductive 
effects between adjacent pairs of telephone wires, each 
ot the feur pairs of each quad are given a different 
“lay,” varving from 7 in. to 12 in., and in laying up 
the pairs into the quadruple core a different lay varying 
fom 12 in. to 18 in. is taken in making each ‘* quad." 
The lead sheathing is 160 mils. thick, and the outside 
diameter over lead 3$ in., so that the cable can be 
drawn into a 4-in. pipe. The cable weighs about 34 
tons per mile, and is made in lengths of about 150 
уагав. 


SMALL TRANSFORMERS FOR METALLIC 
FILAMENT LAMPS 


ONSUMERS of electrical energy for illuminating purposes 

are naturally anxious to avail themselves of the opportunity 
afforded, by the use of the new high-efficiency metallic filament 
lamps, of reducing their consumption. For the ordinary supply 
voltages of from 100 to 250 volts, small light units cannot be 
obtained, and it is necessary either to use a few large units, 
which gives a bad distribution of light, or in cases of alternating 
current circuits, to transform down from the supply voltage 
to 25 or 50 volts and run all lamps on this low-pressure circuit. 
A description of various types of transformers for this purpose 
was given in ELECTRICAL ENGINEERING, March 5th, page 551. 
The high initial cost of changing over a whole installation 
by making use of a central transformer and replacing all lamps 
may deter many consumers from considering the use of the 
new lamps at all, and in many cases it would be advisable to 
use metallic filament lamps in some places and the cheaper 
carbon filament lamps in others. Thus, in a basement room 
or a dark oftice where a lamp is burning all day long, the 
initial cost of a small transformer for the single lamp would 
soon be repaid by the saving in current consumption. 

One of the latest types of small transformers for use with 
single lamps is that manufactured by the London Electric 
Transformer Co., cf 10 City Road, E.C. This transformer is 
known as the ''Adapter Transformer," апа is of particularly 
light and compact construction. The standard type is illustrated 
in Fig. 2, in which the transformer is suspended from the 
flexible between the lamp and the switch. It can be placed 
in any other position, however, the chief advantage of the 
arrangement shown being that no alteration of the wiring of 
the room is needed. The transformer is placed in the lamp 
socket like any ordinary lamp, and the low-pressure lamp is 
placed in a socket provided at the lower end of the transformer. 
The diameter outside the cylindrical case is lj in., and the 
total length, including a ‘‘turn down" switch, described later, 
is 5j in. The weight is about 14 lb. The small transformers 
described in the article already referred to were all auto- 
transformers, with a single winding. The ''Adapter Trans- 
former ° is, however, a pure transformer with separate primary 
and secondary windings. Ап advantage of this arrangement is 
that the secondary winding is not at the same potential as the 
primary winding, as is the case in an auto-transformer. As the 
transformer is placed on the lamp side of the switch, the no- 
load losses need not be considered. 

The construction of the transformer is shown in Fig. 1. A 
single core of high-grade iron strip is insulated, and first the 
primary and then the secondary winding is put on. The ends 
of the strips are then Lent round at both ends and both sides 
to form a closed magnetic circuit. On account of the modern 


methods of insulation employed in the manufacture of the 
* Adapter Transformers," a very high space factor is attained, 
The finished transformer is enclosed in a bright polished brass 
sleeve, and spun brass caps are fitted to each end of the 
sleeve. The continuous capacity of the standard type illustrated 
in Fig. 2 is somewhat over 20 watts, and the usual arrangement 
is to use one of these in conjunction with one 16 c.p. 25 v. 
lamp, or two 10 c.p. 25 v. lamps. The transformers can be 
obtained for primary voltages of from 100 to 250 volts, and for 
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Fic. 2.—ExrERNAL Fic. 5.—11АСВАМ 
VIEW. OF CONNECTIONS. 


ADAPTER TRANSFORMER WITH “ TURN-DOWN” Device. 


Fic. 1.—SEcrTIOoN. 


a secondary voltage of 25 or 50 volts, and for any required 
frequency. 

An ordinary carbon filament lamp consumes 3°75 watts per 
candle. Most metallic filament lamps consume about 1'2 watts 
per candle. The efficiency of the ''Adapter Transformer” is 
85 per cent., consequently the combined transformer and lamp 
will consume less than 1'5 watts per candle. Thus, in spite 
of the unavoidable loss in the iron and copper of the transformer 
(about 3:5 watts in all), a saving of over 60 per cent. is 
obtained. | 

At a slight extra cost a turn-down device can be fitted to 
the transformer ; the lamp shown in Fig. 2 is provided with this, 


Fic. 4.—SMALL SINGLE-PHASE TRANSFORMERS FOR Horse 
LIGHTING. 


but it is not visible. By twisting the lamp socket, the lamp 
terminals are brought in. contact with stationary contacts con- 
nected to different joints on the secondary winding, as shown 
in Fig. 3. There are, as shown, three positions: (1) 25 volts 
(full voltage), corresponding to the full candle-power, say 
16 c.p.; (2) 20 volts, corresponding to about 10 c.p.; and 6! 
5 volts, which gives a mere glow suitable for a night-light ın 
the nursery or sick room. In many cases, where the lamps аге 
within reach, this means of varying the candle-power of the 
lamp will be found very convenient. For bedside or table use. 
the company supplies lamp stands in which the transformer 
forms the supporting pillar. 

An interesting point in the design of the transformers is thtt, 
as the transformer is to work only at full load, the value of 
the no-load pressure is of no account, and any drop can le 
allowed, so long as the full-load terminal voltage is the proper 
voltage for the lamp to be used. "This permits of a much more 
economical design, as the only factor to be considered is the 
heating of the iron and copper and the losses. The latter must. 
of course, be kept low in order that the watts per candle таў, 
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in spite of these losses, be still very much less than the value 
of 375, as obtained with a carbon lamp. Ав before stated, the 
losses total to less than 4 watts on full load. 

The company also manufacture a line of single-phase trans- 
formers for dealing with part or whole of a house system. 
Four of these are illustrated in Fig. 4. The outputs range 
from 80 to 5,000 watts; the 80 watt size has a full load 
efficiency of 88 per cent., and a half-load efficiency of 89 per 
cent. The larger sizes have, of course, higher efficiencies. 
These transformers are designed for low no-load losses, as they 


ENGINEERING 


699 


эш шше E E EE EE 


are supposed to be always in circuit. "Thus the iron loss for 
the 80 watt size is only 5 watts, for the 1,000 watt size 14 watts, 
and so on. The 160 watt size, which would deal with an 
installation of 10 16-c.p. lamps, measures only 6 in. by 5 in. by 
21 in. In cases where it has been decided to replace all the 
carbon filament lamps Ьу metallic filament lamps, it would, of 
course, be more economical to install a single transformer than 
to provide each lamp with a separate transformer, and in 
general it is found that the house wiring is of sufficient size 
to withstand the slightly increased current density. 


. THE CONTROL OF TRAMWAY POINTS BY ELECTRICITY 


HE development of tramway systems involves 

in the majority of large towns а considerable 
amount of branching out from cne route into another, 
and where the service is heavy or rapid the usual 
method of allowing the driver of the car to carry а rod 
or lever with which to work the points is hardly prac- 
ticable from the point cf view of loss of time in the 
operation. When, therefore, the service of cars be- 
comes rapid past any particular point, it has been the 
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Tierney & Malone, and we are indebted for particulars 
of this apparatus to Messrs. Brecknell, Munro & Rogers, 
Ltd., of London, E.C., who are the manufacturers of 
the gear. The illustration shows diagrammatically the 
arrangement of the control, the direction of the car 
being indicated by the arrow pointing right to left. 
The switching lever, which is contained in a street box 
adjacent to the point, is operated by means of series 


and shunt magnets, M, and M, respectively. Тһе 
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ELECTRIC CONTROL APPARATUS FOR TRAMWAY POINTS.^ .. Pe ои 


custom in the past to station a boy, whose function is 
to watch for the approach of any car, to determine 
along which route it must travel, and to arrange the 
points accordingly in advance of the car. The cost of 
this arrangement is somewhat in excess of its practical 
utility where the system is at all complex. The wages 
of such a lad may range from 8s. to 12s. а week, and 
а change of individuals is necessary for at least two 
eight-hour shifts out of the three. In addition to this 
a uniform has generally to be provided, so that switch- 
ing arrangements by manual labour on an ordinary 
tramway system is an expense which may conveniently 
be cut down. 

There has recently been introduced an electrical sys- 
tem of point control operation, the patent of Messrs. 


series magnet is connected. through. switch S, and S, 
to the trolley wire T, and an insulated strip C, respec- 
tively. On the arrival of the trolley wire at the strip 
C, current passes from the live wire through switch 
S, to the series magnet back through 5, to the insulated 
strip, and thence through the car controller and, motors 
to rail, provided that the controller,is at the time in ап 
'" on'' position. Should, however, the controller be 
switched off at the moment, no current will pass. The 
operation of the series magnet is. to pull the point over 
towards the box, allowing the tram.to proceed in а 
certain direction at. the junction. Immediately the 
trolley has passed forward to the second contact past 
C, the shunt magnet comes into operation by means of 
current passing from C, through switch S; to the shunt 
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magnet M,, and so to earth. Should the point have 
been displaced by the action of the series magnet it 
will, on the arrival of the trolley, which makes contact 
between point C, and the main trolley wire in passing, 
switch the point back to its first position. 

We have then a device which puts the point in one 
or other position, according as to whether the motor 
man has his controller in an on or off position at the 
moment of passing the first contact. In this way the 
driver can himself determine in which direction he is 
going to travel, without appreciably checking the speed 
of the car. The control box, which is located on the 
nearest tramway pole, contains, in addition to- the 
switches and fuses, a lamp resistance which forms the 
discharge to earth for protecting the shunt coil. It 
will be seen that the return of the tongue is automatic- 
ally performed by the passage of the car, and is quite 
independent of any act of the motorman. The price 
` of each of these equipments would be about £70, ex- 
clusive of erection and connection, and this small capi- 
tal charge would speedily be repaid by the saving of 
time effected in the service, and the abolition of the 
manual operation with its attendant revenue charges. 
This system of electric point control is in active opera- 
tion in Newcastle-upon-Tyne, which town possesses one 


of the most efficient and rapid services of cars in the . 


United Kingdom. In that system, in order to allow 
the motor man to see that his point is in order as he 
approaches, signal lamps are arranged in connection 
with the control box, operated by the position of the 
point, a green lamp being placed at the centre and two 
red ones at either side, one of these being lit, the other 
extinguished in either position of the tongue. By the 
relative position of the red and green light, therefore, 
the motor man can determine how his points stand, 
even on dark nights. 


THE EAST RIVER TUNNELS OF THE NEW YORK 
AND LONG ISLAND RAILROAD CO. 


PAPER was read by Mr. L. B. Stillwell recently 
before the New York Railroad Club, in which an 
account was given of the electrical features of the New 
York and Long Island Railroad Company’s tunnels be- 
tween New York and Long Island City. An abstract 
of the Paper is given in the Street Railway Journal. 
These tunnels have been ready for some time, but 
operation is being deferred until certain franchise diffi- 
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Ба. 1.—Current COLLECTOR FOR CARS RUNNING IN East RIVER 
| TUNNELS, NEw YORK. 


culties are adjusted with New York City. The cars 
are of steel construction but of surface type, as many 
of them will continue as through cars over different 
routes of the allied New York and Queens County Rail- 
road Company. 

When operated over the 600-volt city lines these cars 
wilt collect current through the company’s standard 
trolley wheel and pole. The restricted space in the 
tunnel section made it necessary to add to the cars & 
more compact and reliable form of current collector. 
This collector is shown in Fig. 1, and consists of a 


pantograph similar to that applied on the New York 
Central electric locomotives, but of smaller dimensions. 
In its lowest position this contact shoe is only 8 in. 
above the roof of the саг, 11$ in. in its normal running 
position and 1 ft. 4 in. in its highest position. 
Current is taken from a contact rail placed in line 


Fic. 2. —ARRANGEMENT OF OVERHEAD CONTACT RAIL IN CONCRETE 
SECTION. 


with the centre of the tunnel. This rail is of standard 
T section weighing 20 lb. per yard, and supported at 
intervals of 9 ft. The rail is carried head down, and 
is secured to the insulator and bolted to brackets ad- 
justable in four directions. Two forms of suspension 
are shown in Figs. 2 and 3. 

The principal tunnel dimensions are as follows :— 
Height from top of ties to roof of tunnel at centre, 


=. 


—————————— 


Fic. 3.—ADJUSTABLE BRACKET FOR OVERHEAD CowTACT RAIL IN 
CAST-IRON SECTION. 


14 ft. 2 in.; height from top of rail to normal position 
of shoe, 12 ft. 48 in.; height from top of ties to roof 
of car, 11 ft. 11 in.; distance between tunnel lights, 
10 ft. 8 in.; height from top of shoe to root of tunnel, 
15$ in.; height from top of shoe to top of insulator, 
64 in. 


Royal Institution.—The annual meeting of the members of the 
Royal Institution was held last Friday, Sir James Crichton- 
Browne, treasurer and vice-president, in the chair. The annual 
report was read, and the following gentlemen were unanimously 
elected as officers for the ensuing year :—President, the Duke of 
Northumberland; Treasurer, Sir James Crichton-Browne; Sec- 
retary, Sir William Crookes; Managers, Sir Thomas Barlow, 
Bart., Sir George Darwin, the Rt. Hon. the Earl of Halsbury, 
W. A. B. Burdett-Coutts, Esq., Charles Hawskley, Esq., Dr. 
Donald William Charles Hood, Dr. Rudolph Messel, Henry 
Francis Makins, Esq., George Matthey, Esq., Dr. Ludwig Mond, 
the Rt. Hon. Sir John Fletcher Moulton, Alexander Siemens, 
Esq., the Rt. Hon. Sir James Stirling, the Rt. Hon. the Ear! 
of Rosse, and Sir William H. White; Visitors, Arthur N. Butt, 
Esq., Dugald Clerk, Esq., Charles A. Ballance, Esq., John B. 
Broun-Morison, Esq., Edward Dent, Esq., John Cameron 
Graham, Esq., Dr. James Dundas Grant, Charles Eidward 
Groves, Esq., Sir Henry Harben, Maior E. H. Hills, John List, 
Esq., Robert Mond, Esq., Francis Lys Smith, Esq., James 
Swinburne, Esq., and Lieut.-Colonel Sir Frederick Nathan. 
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NOTES ON THE LIGHTING OF THE SCOTTISH NATIONAL 
EXHIBITION 


HIS exhibition was opened at Edinburgh on 

Friday by H.R.H. Prince Arthur of Connaught, 
and although there is a considerable amount of electric 
lighting, we cannot but think that the most interest- 
ing feature of the exhibition to electrical engineers 
will be the large employment of gas lighting in the 
grounds. Electrical engineers should keep themselves 
fully acquainted with what their competitors are doing, 
and we therefore need make no apology for giving an 
acccunt of the gas lighting arrangements before deal- 
ing with the electrical distribution. . 


The site of the Exhibition is the Saughton Hall estate, which 
is situated at the old cable-car terminus at Gorgie. The main 
entrance jis here, and is lighted with '' Vesta Graetzin " inverted 
self-intensifving gas lamps, each of 400 c.p. The main avenue 
from this entrance is lighted with Messrs. Keith & Dlackman's 
high-pressure gas lamps, each stated to be ot 1,500 c.p. These 
lamps are carried on standards of graceful design, and are 
about 15 vards apart, alternatelv on either side of the avenue. 
The central square, around which the main buildings are 
grouped, is also lighted with similar lamps, each standard 
carrying three lamps here. The cluster of three lamps is stated 
to give 4,500 с.р. There are 127 of these lamps altogether. 

Immediately inside the main entrance is the gas-compressor 
plant, driven by а small gas engine; this raises the pressure up 
to from 34 to 62 in. maximum, and is in duplicate. The 
lamps give a brilliant, hard white light, with an absonce of 
ыз: although the enclosing globes are of clear glass. The 
effect may be described as more decorative than ‘illuminative.”’ 
lt is probably unfair to criticise these lamps 80 early, but some 
trouble appeared to be experienced on the first two nights, prob- 
ably owing to mantles breaking: we are informed that 62 in. is 
a higher pressure than has before been attempted. It also 
appeared to us that the lamps gave by no means equal candle- 
powers, some being much more brilliant than others. Doubtless 
this will be rectified. 

There are 36 low-pressure gas lamps in the gardens, these 

being Messrs. Anderson & Co.'s “Pharos” lamps, giving each 
650 c.p. These, being intended to light narrow walks only, are 
mounted on low posts, hence their illuminating effect compared 
with arc lamps cannot very well be judged. The bandstand is 
lighted. from the ceiling with 12 ''Nero Graetzin"" gas lamps, 
giving each 220 c.p. They are enclosed in obscured glass 
"lobes. 
в Тһе агі gallerv is lighted with Messrs. J. & W. В. Smith’s 
* Empire "" gas lamps ot 550 c.p. each. We understand that gas 
was preferred here to electric light on account of the colour of 
the light. To light art galleries by gas instead of electric light 
is certainly a retrograde step, and with the present choice of 
electric lamps the colour difficulty is certainly non-existent. It 
is stated that 1,400 candle-power is obtained for one pennyworth 
of gas consumed! (We suppose 1,400 c.p.-hours are meant.) 

The Prince's Restaurant is also lighted with incandescent gas. 
For the lighting of this building and others, competitive tenders 
were invited; this building was secured by the Edinburgh and 
Leith Corporation Gas Commissioners. There are some 700 other 
gas-lights of various kinds in different buildings. 


The supply of electric light and power is obtained 
from the Edinburgh Corporation, Dewar Place station. 
There are two main supplies. one low-tension direct- 
current three-wire supply, with 460 volts across the 
outers, and the other an alternating high-tension 
supply at 2,000 volts, feeding static transformers, part 
of which give a supply at 230 volts and part at 115 
volts. 

The low-tension supply is run direct from the 
station, and is carried into a main distributing rocm in 
the Industrial Hall. The three cables are here 
carried round the walls of the room, and tappings are 
taken off through fuses and meters to the distributors. 
The feeder cables are lead covered, paper insulated and 
braided. | Where they pass through the exhibition 
grounds they are drawn into cheap earthenware ducts, 
which may be abandoned when the cables are with- 
drawn; a pilot cable has also been run. The capacity 
of these cables is about 300 kw. 

From this central distributing point three-wire cir- 
cuits have been carried to the various buildings. This 
part of the work has been carried out by the British 


" hibition grounds they 


Insulated & Helsby Cable Co. Each circuit consists. 
of а two-pole concentrie cable and a single cable, the 
latter being the neutral wire. The cables are plain 
lead-covered and paper insulated, and аге buried in 
impregnated wooden troughing with a wood cover, but’ 
no filling is used. These cables will all be dug up 
again on the close of the exhibition. 

The cables finish in their respective buildings in 
sealing and dividing boxes, and tailings are taken from 
these boxes to distributing boards. From the boards 
two-wire cireuits are run at 230 volts for incandescent 
lighting and small. motors, these circuits being 
balanced against each other. For are light cireuits 
and larger motors 460-volt mains are run. The wiring. 
consists of rubber cables, mounted on porcelain insu- 
lators; the greater part has been done by Messrs. 
Lowdon Bros., Edinburgh. Each stall is supplied 
through a Ferranti meter. The high-tension supply is 
conveyed by two concentric cables, each of 0'1 sq. in. 
section, run in parallel. These cables are brought in 
һу a different route to the low-tension cables, and, like 
the L.T. feeders, are mainly drawn into existing ducts 
belonging to the Corporation; when they enter the ex- 
are pulled into earthenware 
pipes. A brick building with a galvanised iron roof 
has been erected for a sub-station. The transformers 
are arranged in five distinct groups to feed five dif- 
ferent circuits, three of which will be at 115 volts pre- 
sure and two at 230 volts. Five concentric distribu- 
tors have been brought to this point by the B.I. & Н. 
Co., laid in wood troughing underground. Both 
secondary conductors are insulated from earth. The 
lead of these cables is earthed to a water-pipe, both at 
the transformer house and at the distributing points. 
The high-tension cables are run down the centre of the 
room and a connection is taken through an oil switch 
and fuse to each transformer. The seccndaries of the 
transformers are led through a switch and fuses to. 
one of five pairs of insulated 'bus bars. A connection 
is made from each ‘bus bar through a meter to the dis- 
tributor. Any transformer may thus be isolated both 
on the primary and secondary sides. The total capa- 
city is about 275 kw. | 

The alternating supply will be chiefly used for out- 
side decorative incandescent lighting, and will prob- 
ably be entirely switched off during the day-time. : 
There will be some 8,000 lights used for this purpcse, 
but this work has not vet been done, as, owing to the 
long evenings of the early summer in Scotland, the 
effect of the illuminations would be largely wasted. 
until August, since the exhibition closes at 10 p.m. 
each night. | 

The direct-current lighting is by means of 250 arc- 
lamps and some 5,000 incandescent lamps. The in» 
candescent lamps installed by the exhibition authori-. 
ties are all of carbon filaments, but many of the stalls. 
are lighted by various kinds of metallic filament lamps. 
The arc lamps are Messrs. Crompton's ‘‘ Crompton- - 
Blondel " flame type and Davy's ‘‘ Sunre’’ flame- 
lamp. The ‘‘Crompton-Blondel '" lamps аге run eight 
in series off 460 volts, and take 7 amps.; they use 15" 
single carbons. The Concert Hall is very effectively 
lit with eight of these lamps suspended from the ceil- 
ing. They give а very pleasing white light, which. 
seems to give true colour values. These lamps are- 
also used for lighting the Industrial Hall. The Davy 
lamps are used in the Machinery Hall, the Winter- 
Gardens, and for outside lighting; they are also very . 
effective. They are connected eight in series and take- 
10 amperes. | 

Owing to the recent heavy snow, the outside are: 


lighting was not completed on the occasion of our 
visit. It is mainly confined to the outer walks. Тһе 
whole of the lighting arrangements, together with all 
the other engineering work in connection with the ex- 
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hibition, has been carried out under the supervision of 
Mr. A. C. Freeman, engineer to the exhibition authori- 
ties, to whom we are indebted for most of the above 
particulars. 


NEW ALTERNATING CURRENT INSTRUMENTS 


Birmingham Discussion 


HE Paper on the above subject by Dr. W. E. 

Sumpner and Mr. J. W. Record, which was read 
and discussed at the London meeting of the Institution 
of Electrical Engineers in London on March 19th, was 
further discussed in Birmingham on April 8th. The 
Paper itself was given at some length, together with 
a report of the discussion in London, in ELECTRICAL 
ENGINEERING, March 26th, page 481. 


Dr. Sumpner, in introducing the Paper by Mr. Record and 
himself to the meeting in Birmingham, said that the type of 
instrument to which their Paper referred was one in which the 
magnetic field was strong and quite independent of the varying 
properties of iron, so that it was possible to get at the same time 
both accuracy and sensitiveness. The magnetism was controlled 
by the voltage, and the complicated relation between magnetism 
and magnetising current did not at all affect the accuracy of 
the instrument. To secure this result it was necessary simply 
to make the resistance of the magnetising or volt coil small 
compared with its impedance. The winding was of stout copper, 
and the reluctance of the gap was reduced in every way possible. 
Only one air gap was used, and the area of the opposed pole- 
faces was exceptionally large. In this way it was possible in 
their instruments to secure a magnetic field which was exactly 
proportional to the voltage. Although this field was in quadra- 
ture with the voltage, it was possible to get over quite readily 
any difficulties which arose through this circumstance and to 
utilise the instrument as wattmeter, voltmeter, capacity meter, 
&c., &c. The current for the moving coil of these instruments 
required to be supplied from some type of quadrature trans- 
former. This apparatus was analogous to a shunt in an ordinary 
moving coil ammeter, and its purpose was to provide from the 
main current a small voltage suitable for the moving coil cir- 
cuit and in quadrature with the main current. А small ring- 
form transformer was also shown, suitable for threading on to 
the main conductor or 'bus-.bar. The phase meter was an 
instrument having a polyphase winding, producing a strong 
rotating magnetic field in an air gap in which a moving coil 
having inappreciable control was allowed to swing. The theory 
of such phase meters could be given simply in terms of the 
double wattmeter method of measuring three-phase power. If 
the two wattmeters in such a measurement were imagined to be 
mounted on a common spindle, then the needle attached to this 
spindle would take up a position in which the forces on the two 
moving coils were equal and opposite, and it was easy to see 
that this position of balance could only depend on the phase 
difference to be measured. 

Mr. A. M. Taytor (Birmingham Corporation Electricity 
Works) referred to the fact that at the previous meeting, when 
these instruments were first shown by Dr. Sumpner, various 
forms of electro-magnet had been used, including some placed 
in series with the main circuit. He would like to know whether 
the authors still recommended this tvpe, or whether possibly 
they wished to forget' having spoken of it on a former 
Occasion. | : 

Mr. J. P. Kemp (Birmingham Corporation Electricity Works), 
speaking as a Central Station Engineer, sajd that they owed a 
great deal to the authors for the science and ingenuity which 
they had displaved in the construction of these instruments. 
He was especially interested in the wattmeter, and particularly 
wished to know whether they had given any attention to watt- 
meters of the integrating type. Also, could they use existing 
current transformers when applving these instruments, or was 
it essential that they should use the particular type which Dr. 
Sumpner had shown them. In view of the very small amount 
of room available for instruments on modern switchboards, he 
would also like to know whether these instruments could be 
made up in the edge-wise pattern, as this was practically the 
onlv possible tvpe of instrument where space was a matter of 
consideration. 

Mr. J. D. Coates (Birmingham University) asked Dr. Sump- 
ner if he would give some idea as to how much current could 
be taken from the secondary of a quadrature transformer with- 
out appreciably reducing the phase difference between the 
primary and secondary currents below 90°. He said that he 


had tried the experiment of connecting the main coil of an 
ammeter transformer in series with the current coil of a watt. 
meter, and the secondary winding to the pressure coil of the 
wattmeter. On sending current through the transformer the 
wattmeter gave a considerable reading, thus showing that the 
primary and secondary currents were in this case not in quadra- 
ture. The secondary winding of the transformer had several 
hundred turns; and the wattmeter pressure coil a reristane 
of several thousand ohms. 

Dr. D. К. Morris (Messrs. Morris & Lister. Coventry) re- 
ferred to an explanation given previously by Dr. Sumpner of 
the action of his phase meter, which appeared to be more 
simple than the theory now given. It was clear that a coil 
carrying alternating current and placed in a revolving field, 
but otherwise not subject to control, could only take up a posi 
tion such that at the moment of maximum current flowing in 
the coil the field where the coil found itself was zero. If the 
coil were in any other position, then it would naturally tend to 
be deflected into that position. This theory seemed quite simple. 
but as Dr. Sumpner did not give it he would like to know ii 
he regarded it as unsound. He would like further to know ií 
the indications of these phase indicators or power-factor meters 
depended upon the wave form, so that their calibration would be 
erratic at certain particular phase indications. 

Mr. J. W. Record spoke of the instrument when used as а 
capacity meter, and said that it had this great advantage over 
other methods of measuring capacity, that the leakage current. 
if any, through the condenser had no effect whatever on the 
indication of the instrument. In cases where the capacity was 
small, it was desirable to use a dividing method by which high 
tension was used on the capacity to secure sufficient capacity 
current and low tension on the instrument. 

Mr. WirLLiíM Brew (Dublin Corporation Electricity Depart- 
ment), in a written communication, dealt generally with the re 
quirements of instruments in generating stations, emphasisinz 
the importance of accuracy in voltmeters and wattmeters. upon 
which depended the regulation of pressure and the determination 
of units generated. He also made some remarks on the com- 
plications that sometimes are necessitated by the non-interchange- 
ability of instrument transformers of different makers. The 
instruments described by the authors of the present Paper, by 
eliminating errors due to hysteresis, wave form, periodicity, &c. 
undoubtedly marked considerable progress towards the simplif- 
с. Поп of alternate-current working, which had been in the past 


‘not altogether free from uncertainties. 


Dr. SUMPNER. in reply to the discussion, said that with refer- 
ence to Dr. Morris's remarks, he had ultimately given up the 
simple theory of the phase meter dependent on the assumption 
of a true rotating field, because it was not found accurate enough. 
With regard to the behaviour with irregular wave form, all 
phase meters for three-phase circuits were quite correct on all 
wave forms if they were properly calibrated and if the three- 
line currents are equal. They were also right on all frequencies. 
With regard to Mr. Coales's remarks, it was unfortunate that 
wattmeters generally got the blame for the considerable errors 
which really arose through the current transformers. In practice 
it was often the case that it did not much matter whether а 
good or bad wattmeter was used, since the current transformer 
would introduce errors entirely throwing into the shade an 
trifling error which might be due to the wattmeter itselt. 
Replying to Mr. Kemp, they had not yet got edge-wise instru- 
ments or an integrating wattmeter on the market. Ordinary 
current transformers could be used with the new instrument: 
to supply current to the quadrature transformer, which latter 
must be regarded as the current coil of the wattmeter. Reter- 
ring to Mr. Taylor, the result of four years’ experience was 
such that they could not recommend the use of series eletro 
magnets for wattmeters. He claimed for their instruments that 
they were more robust than any alternating instruments havin: 
the same accuracy. He thoroughly agreed with, and appreciated. 
Mr. Brew's communication. The remarks about the commerciis 
importance of accurate measurements on alternate-current cit 
cuits were very much to the point, and particularly those in 
reference to the numerous installations in which the curren 
transformers and wattmeters are supplied by different e£ 
tractors. 


May 7, 1908. 


ELECTRICAL ENG!NEERING 


708 


OSRAM LAMPS FOR STREET LIGHTING... - 


Life Tests and Cost compared with Gas ^ ciam ak 


HE following observations of the life of a num- 

ber of 100-volt Osram lamps used in pairs for 
street lighting on а 200-volt 40-period circuit have 
deen sent us by Mr. T. P. Wilmshurst, Borough Elec- 
trical Engineer, Derby. In addition to the long aver- 
age life (1,570 hours) which exceeds the figure usually 
quoted, a feature noticed was the small diminution of 
light.up to the end of the life in each case. In calcu- 
lating the above average, no account has been taken of 
the lamps still burning, so that it is not improbable that 
a longer.test will make the average even higher. 


OSRAM LAMPS IN BURTON ROAD, DERBY. 
200 volts, 40- period A.C. 


Ref. Мо Date installed. Date of failure. Hours. 
1 Jan. 9, 1908 Still burning 1365 
2 5 РА "EDEN T Pd 1365 
3 Jah.17, 1908 ... ... АТ 1183 
4 у a eee T m 1183 
5 ” » see tee » c 1183 
6 i О ын ie s, 1183 
T Feb. 11,1907 ... ... Jan. 8, 1908 3232 
8 95 $6. — dE. ied Mar. 12, 1908 4114 
9 Jan. 8, 1908 ... .. - js 821 

10 Sept. 10, 1907 ... ... Nov. 16, 1907 757 
11 9 77 Eog eee 99 ” i 757 
12 M y мир сы Nov. 19, 1907 797 
13 K ЕУ Feb. 26, 1908 2209 
14 е Т Јап. 11, 1903 1633 
15 "n Jan. 19, 1908 1746 
16 " 5 0e c. Jan. 21, 1908 1778 
17 "T "Ep Feb. 23, 1908 | 252 
18 js f «sin эе Jan. 23, 1908 1800 
19 А кк. Gees ш, Jan. 19, 1908 1746 
20 РА КА Nov. 28, 1908 923 
21 - "E Mar. 1, 1908 2243 


Date of failuve., Hours. , 


Ref. No. Date installed. 

22 Sept. 10, 1907 ... Feb. 1; 1908 1-1: 1883 . 
23 E sub. Cu Sept: 11; 1907 мз ene Fa 
24 к „м... Feb. 8, 1908" ' *^ 1993 
25 ji » qe o5 Feb, 20, 1908 , "^ 2135 
26 к ME ie Feb. 26,1908 .; 2208 
27 Те — 07 Still burning on. 1859 
28 Nov. 16, 1907 `... "ЖШС „о, 
29 " ss s. Jan 10,1908 500 7716. 
30 Jan. 12,1908... ... Still burning ..1059 — 
31 Nov. 16, 1907 ... ... P "CH 2087 . 
39 Feb. 26, 1908 .. ... Маг. 6, 1908 110 
33 Маг. 18, 1908 ... April 25, 1908 406 


With regard to the comparative costs of gas and Osram 
lamps for street lighting, we have received some very interest- 
ing figures from Mr. George Wilkinson, Chief Electrical En- 
gineer to the Corporation of Harrogate, who has proved con- 
clusively that street lighting by Osram lamps is much cheaper 
than by incandescent gas mantles. 

The comparative figures are given below. 


s. d. 
One 3 ft. gas mantle costs per annum for gas 15 0 
Mantles, say... E b ae PA ae 1 6 
Total for 2,100 hours’ burning 16 6 ` 
| s.d. 
Electricity at 14d. per unit, for 35-watt Osram 
lamp, which gives equally as good light, and 
often better than a gas mantle ... ы sc 95 
Renewals ет t aa fs Б .. 3& 0 
Total for 2,100 hours' burning 12 3 


With regard to the life of the lamp, which appears to have 
been very satisfactory, Mr. Wilkinson writes :— 

"With regard to the life of Osram lamps, this appears to be 
very satisfactory. They appear to last much longer when used 
without globes or lanterns, probably due to the cool atmosphere 
around them; we have numbers of them in the town burning 
well on to 35,000 hours, and the average is prcbably over 2,000 
hours, excepting in cases of accidental breakage.” 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


N the Papier Zeitung, 33, 834, A. Ahlin contributes a Paper 

upon “Electrolytic Bleach Liquor." As а rule, rock salt is 
employed to prepare the liquors which upon electrolysis produce 
the bleaching solution. But as the sodium chloride contains con- 
siderable impurities, the results obtained with different samples 
of rock salt are often very various. The secondary reactions 
may cause oxidation, that is, chlorate formation, or, on the 
other hand, reduction of the hypochlorate to chloride. The 
chlorate formation may be direct according to the following 


equation :— 
50H+Cl=C10,+2H,0. 

Or it may be indirect owing to inefficient circulation of the elec- 
trolvte. The author has thoroughly studied the formation of 
the direct oxidation in Schuckert’s apparatus. Reduction is 
caused by re-conversion of the hypochlorite into chloride, and 
takes place when the previously produced hypochlorite comes 
into contact with the hydrogen at the cathode, which at the 
moment of losing its electrical charge is in a very active condi- 
tion. Опе method of preventing the reduction is the addition 
to the electrolyte of salts which, when their cations are yielded 
up at the cathode, form insoluble hydroxides, which act as 
protective diaphragms. As a matter of fact, it is not always 
necessary to add these salts, as they frequently occur as im- 
purities in the salt employed to make up the electrolyte. The 
author recommends that the efficiency of each electrolvser should 
be checked by drawing а curve with chlorine strengths plotted 
as ordinates and times of electrolysis as abscisse. By means of 
such curves it can be shown when any of the electrolysers are 
not giving normal results. It is also important to give con- 
stant attention to the temperature and the alkalinity of the 
liquor. It is necessary to keep the temperature low, and the 
alkalinity should also be very slight, such that 1 litre of the 
eclution when coloured with phenolphthalein shall have its 
colour discharged when two drops of normal acid are added. 
In any case, before employing the liquors for bleaching, the 
alkalinity should be neutralised. 

"ome authorities prefer to have magnesium chlcride present, 


but the author considers its presence obiectionable, as it pro- 
duces heavy deposits upon the cathode, which set up a resist- 
ance and impede circulation of the solution. Не considers that 
the anodes, at any rate, should be of platinum, which, if the 
metal is polished, is very little acted. upon even when em- 
ployed for a long time. 

According to F. Mattonet, Metallurgie, 1908, 186, tin can be 
satisfactorily obtained from its ores by smelting in the electric 
furnace. Experiments were carried out with various ores in a 
furnace which was heated electrically. Ores which contain 
sulphur must first bé roasted, and then the cre is mixed with a 
mixture ot three parts of sodium carbonate and four parts of 
lime, the quantity of this mixture used being sufficient to pro- 
duce a slightly basic slag. By proceeding in this manner from 
an ore containing 50°5 per cent. of tin, 76 per cent. of iron, 
Г9 per cent. of lead, 0°5 per cent. of copper, 3°3 per cent. of 
zinc, 67 per cent. of sulphur, and 11:4 per cent. of silica, a pro- 
duct was obtained which consisted of 970 per cent. of tin, 1:8 of 
lead, 0'2 per cent. of copper, 1'2 per cent. of iron, and was 86 
рес cent, of the total tin. About 13 per cent. of the tin was 
lost as dust and by volatilisation ; the author considers that this 
loss could be considerably reduced on a large scale. It was not 
found possible to obtain a metal free from lead, but by again 
melting and cautiously cooling. and treating in a manner similar 
to that emploved in the Pattinson desilverising of lead process, 
pure tin can be obtained in crystals. 

In Spain there are not verv manv electrochemical works, 
although, as there is a considerable amount of cheap water-power, 
doubtless in the near future this branch cf industry will be 
increased. We notice that the Compania Electroquimicale of Fix, 
near Caspe, produced last year 3,000 tons of caustic soda. Sol- 
уау & Cie. possess a large salt-prcducing property at Cabezon 
del Sat, in the neighbourhood of Torrelavega, where thev are 
putting up a new factory. The firm are stated to be spending 
£1.000.000 in building and equipping the works. It is hoped 
that they will shortly commence the manufacture of caustic 
soda, 
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ELECTRICAL SCIENCE 


British and American 


Inauguration of Lord Rayleigh аз Chancellor of the University 
of Cambridge.—The formal ceremony of the inauguration of 
Lord Rayleigh as Chancellor ot the University of Cambridge 
took place on Friday last, when, in accordance with custom, 
the University waited on him. ‘lhe place chosen for the cere- 
mony was the residence of his brother-in-law, Mr. Baltour, at 
4 Carlton-gardens, Pall Mall. Some of the principal heads of 
cclleges and University Professors were present. The vice- 
Chancellor (Mr. E. S. Roberts) presided, and the Proctors, the 
Public Orator, the Registrary, and the Esquire Pedelis attended 
in their ofticial capacities. `Гһе vice-Chancellor, in his opening 
speech, referred to the University career of Lord Rayleigh, and 
spoke of the desirability of the combination of scientific and 
literary culture. He looked to the new Chancellor to guide 
their efforts for compassing the re-endowment of the University. 
The actual ceremony of admission. was then performed, and 
the customary laudatory address in Latin was delivered by 
Dr. Sandys, the Public Orator. Lord Rayleigh, in his reply, 
alluded modestly to the part he had played in the past in the 
affairs of his alma mater. 

Royal Institution.—On Friday evening last the weekly dis- 
course was delivered by Prof. Larmor; the subject was the life 
and work of Lord Kelvin. At the outset, Prof. Larmor pointed 
out how hopeless it was to attempt in one hour to give even 
an outline account of the numerous discoveries that Lord Kelvin 
had made in almost every branch of natural philosophy, and 
most of the hour was devoted to the work done on thermo- 
dynamics between 1846—when, at the age of 22, Kelvin was 
appointed professor of natural philosophy at Glasgow University 
—and the vear 1855. To students of thermodynamics it ìs 
rather interesting to note that at first Kelvin denied Jouie's 
contention that heat disappears when work is done by an 
engine, and adhered for three years to Carnot's conception as 
given by that writer in the now well-known essay, ''Retlexiona 
sur la puissance motrice de feu," in 1824. Kelvin communicated 
an account of this work of Carnot’s to the Royal Society of 
Edinburgh in 1849, and it was in consequence ot his belief in 
Carnots theory that he was anticipated by Clausius in the 
publication of the second law of thermodynamics. His early 
study of Carnot's essay led him to the conclusion that tem- 
perature was dynamical, and thus to the conception of an 
absolute thermometric scale, independent of the properties от 
any particular substance. The important principle concerning 
the availability of energy and the fundamental equation of 
what is now known as Gibb's theory, which has been applied 
so largely in recent vears to problems in physical chemistry, 
were given by Kelvin in а Paper in 1855. 

In electricity he formed a connecting link between Faraday 
and Maxwell. His earliest work arose in connection with the 
laving of the Atlantic cable, and led 'to his theory of the 
electric telegraph, to the development of the mirror galvano- 
meter, and to the invention of the siphon recorder. In the 
siphon recorder we have the principle of the d'Arsonval moving- 
coil galvanometer, the effect of a weak current being empha- 
sised by using a strong magnetic field. The lecturer expressed 
some regret that Kelvin devoted so much time as he did to 
the development of practical matters such as these; the same 
labour and genius would have proved ultimately more profitable 
to the world if it had been expended on the advancement of 
abstract theory. | 

In these early years of Kelvin’s scientific activity he devoted 
much thought to the constitution of the ether, led chietly by 
his belief that all energy was mechanical in character. These 
efforts to construct models of the ether led him in turn to the 
discovery and explanation of many curious properties of rotating 
bodies. Applications of these discoveries are being made at the 
present time, for example, in the steadying of ships by the use 
of gyroscopes. 

The lecture was illustrated by a number of experiments on 
the lowering of the freezing-point by pressure, on the porous 
plug phenomenon with hydrogen, air, and carbon dioxide, and 
on the stabilitv of rotating bodies. 

A New High Resistance.—One of the most satisfactory forms 
of high resistance is that made by depositing various forms of 
carbon on glass. One of the best forms hitherto described is 
mace by depositing a smoke-film on glass, hardening it b 
exposure to alcohol vapour, and then covering it with shellac 
varnish, rubber varnish, or parafħn wax. But even these re- 
Ristances increase with the lapse of time. In the April Physical 
Reriew, G. W. Stewart proposes a new form of carbon resist- 
ance. which is, the author declares, very satisfactory. He 
mixes ordinary lampblack with a commercial transparent lacquer 
called **Zapon L.” The lacquer consists of soluble cotton dis- 
solved in certain mixed solvents, the chief of which is amyl 
acetate. When the lacquer dries it leaves a film of pyroxyline, 
which is elastic, does not evaporate, does not crack, 1з a good 
insulator. and 1s unaffected by ordinary changes of temperature. 
In making high resistances, the mixture of lampblack and 
lacquer is spread upon an insulating surface by means of a 
brush. Ву trial the resistance may be regulated from 5.000 


ohm to 3,000,000 ohms for a film 3 mm. long and 2 mm. wide, 
merely by altering the proportion of lampblack. The author 
uses hard rubber as the insulating base, and makes the ter- 
minals of the resistance of copper plugs screwed into the 
base. The resistance of the films diminishes at first with time, 
but later becomes very steady. The variation of resistance 
with voltage was found by the author to be less than one-half 
per cent. with 1,000 per cent. variation of voltage. Tempera- 
ture variations have a negative coefficient ot from U'1 to 015 per 
cent. per degree Centigrade. : 


Continental 


Stightly Damped Oscillations,—1n No. 3 of the Verhandlungen 
of the German Physical Society, B. Glatzel describes а new 
method of obtaining slightly damped electric oscillations. ‘Ihe 
idea is to excite an osciliation in the primary circuit which does 
not run off into a damped oscillation, but stops after the first 
quarter period. The secondary circuit, closely coupled with 
the primary, then receives a single strong impulse, which pro- 
duces oscillations of the proper period ot the secondary circuit. 
If the secondary contains no spark-gap, the damping тау be 
very slight, so that here we have a way of producing very teebly 
damped oscillations. The coupling may be close enough to 
utilise the whole force of the impulse. There will be no recoil 
into the primary, since the latter is open. Now, as regards the 
primary impulse, that may be obtained by an adaptation of the 
Cooper-Hewitt mercury arc. This has the peculiarity that 
as soon as the current falls below a certain value, there 1s 
not sutlicient heat to evaporate the mercury, and the current is 
broken. This is secured by designing the apparatus in such a 
manner that the greatest possible amount of energy is absorbed 
during the first impulse. The oscillations cannot be more rapid 
than about 50 per second, as otherwise the current remains 
uninterrupted. 

Resistance of Insulators.--The results of some tests of insu- 
lators are communicated to the Comptes Rendus of April 21st, bv 
Е. Nègre.’ One of the poles of a Wimshurst machine was 
connected with the neck of a bell insulator, and the other 
through a galvanometer with the attachment. The tension was 
measured with an electrometer. A simple bell insulator, 8 cm. 
in diameter, and a triple bell 11 cm. in diameter, were tested at 
5,500 volts. In another series the voltage was carried up to 
90,000. In some cases the bells were moistened with vapour or 
blackened with lamp black. Each insulator has а *'criticai 
tension "' up to which the insulating resistance is constant. 
This critical tension varies with the diameter and other dimen- 
sions, and with the state of moisture and cleanliness. It was 
found to be 11,000 volts for a simple bell, 16,000 for a triple 
bell, and 32,C00 for an American type designed for 50,000 volts. 
After the critical tension is surpassed, the resistance rapidis 
declines, especially if the insulator is damp or dirty, or has a 
small diameter. Fine drops distributed over the surface coalesce 
into larger drops; these congregate on the rim and become 
pointed. In the dark, brush discharges are seen to start from 
the points of the drops. These are specially marked when the 
potential is positive. When it is negative a faint glow takes the 
place of the brush discharge. 

Magnetic Alloys.—The influence of thermal and mechanical 
history on the hysteresis and other magnetic properties of 
Heusler’s allovs is discussed by Paul Asteroth in No. 2 of the 
Verhandlungen of the German Physical Society. It appears 
that quenching of the alloys eliminates the hysteresis entirely. 
the loop being converted into a single straight line. On heatinz 
the alloys above the temperature of transformation, cooling 
them for three hours, and ageing them at a temperature of 140°. 
the hysteresis loop reappears. The coercive force becomes 18 in 
а casting, and the remanent magnetism 820. For a wrought 
piece the figures are 3'5 and 600 c.g.s. respectively. The author 
points out that the magnetic properties are thus largely within 
our control. The hysteresis has many analogies with elasticity 
and crystallisation. It appears that quenching prevents the 
magnetic molecules from settling into .positions in which thev 
can obey magnetising forces. ‘The formation of larger aggre- 
gates encourages such mobility, but also increases the «viscosity 
which resists the orientation. The magnetic orientation mav 
alsc depend upon the rotation of electrons attached to the atoms. 
If this is facilitated by larger crystalline aggregations, the 
influence of quenching is quite clear. The elimination oí 
hysteresis is of great theoretical interest. 


Street Lighting in the City of London.—At the last meetinz 
of the Court of Common Council, it was decided that the ex. 
perimental street lighting in Cannon Street, Farringdon Street. 
and Holborn should be extended for a period of three months. 
It wil be remembered that the original period was from 
October, 1907, to April, 1908, and we gave full particulars oí 
the lighting in Cannon Street, which is by means of arc lamps 
on wires attached to the buildings on either side of the raai. 
way, in ELECTRICAL ENGINEERING, Vol. JI., p. 693. Some photo- 
metric tests of the other experimental lamps were given on 
page 919 of the same volume. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 1з compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published April 30th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important ifications. 

Names in brackets i 
abroad. 


indicate communicators of inventions from 


1907 Patents 


3,215, E. Rummer. The nature of the arc discharge between 


electrodes in an atmosphere of hydrogen, as used by Poulsen . 


and others, can be varied by altering the electrical conditions 
of the circuit. The arc may be stable and steady, or oscillatory. 
Under given conditions there is a critical value of the current, 
and if the current be increased above this value the hitherto 
active arc becomes inactive, and oscillations no longer take place. 
The present invention relates to a method of wireless telephony 
in which the arc discharge is kept at this critical value, and, by 
the action of a superimposed microphone current, is caused to 
become alternately active and inactive. Trains of undamped 
electric waves are thus sent out corresponding with the undula- 
tions of the microphone current. The frequency of the electrical 
oscillations must be higher than the highest sound tone or 
harmonic to be transmitted. The microphone current can act 
either directly or inductively on the arc current, or may be 
utilised to vary a magnetic field acting on the arc. Four claims, 
five figures. 

8,641, Ввітіѕн Тномѕох-Носѕтох Co. (General Electric Co.). 
An improved method of welding the ends of the leading-in wires 
to lamp filaments of tungsten or other refractory metals. The 
leading-in wire of copper or other suitable metal is tlattened at 
its end, and the flat portion is formed into a tube. "This tube 
is bent downwards at right angles to the wire, and forms a 
socket for the end of the filament. The welding arc is produced 
between the lower end of the socket and a carbon electrode. 
The lower end of the tube is fused up into a globule, making 
good contact with the filament, and, owing to the distance 
between the arc and the filament, the deteriorating effect of the 
arc on the latter is avoided. The welding is performed in an 
atmosphere of hydrogen or other non-oxidising gas. Three 
claims. three figures. 

16,489. Stemens & Hatske Axt.-Ges. А process of manufac- 
turing from tungsten compounds a plastic mass, which can be 
drawn into threads for manufacturing filaments, or which may 
be used as a binding agent for a paste made of tungsten oxides. 
Dry acid ammonium tungstate is heated in a flask at a tempera- 
ture of about 270° C. until no ammonia is evolved. The heating 
is preferably done in a vacuum. The product, mixed with a 
little hot water, gives a soft, sticky paste. One claim, no 
figures. 

16,513, W. L. Wise (С. О. Mailloux). In order to increase 
the output of electric railway motors without increasing the 
dimensions, artificial cooling by means of a draught of air blown 
through the motors by a fan is sometimes provided. The low 
pressure and the large volume of air employed makes it neces- 
sary to use large pipes. In cases where the space available for 
these pipes is limited, it has been proposed to use air at a high 
pressure. The expansion of the air, however, when it reaches 
the motor, causes it to cool and to produce condensation of 
moisture which is harmful to the motor. To avoid this, and 
also the large pipes, the present invention provides for the 
injection into the motor casing of a small quantity of air under 
high pressure, which air draws in with it a large quantity of 
air from the surrounding atmosphere. The injection тау be 
intermittent or continuous, according to the load on the motors. 
Condensation is avoided, and the amount of air pumped is very 
amall. The intermittent injection may be automatic, the valve 
opening when the pressure in a reservoir reaches a certain value, 
and closing again for the pressure to accumulate after each 
injection. Ten claims, seven figures. 

17,655, W. G. Heys (Scott Electrical Co.). An alternating- 
current flame arc lamp, in which regulation is obtained without 
any mechanical device. Two or more pairs of downwardly con- 
vergent impregnated carbon electrodes are so arranged that the 
magnetic effects of the separate arcs are added, and become 
sufficiently intense to lengthen the arcs upon an increase of 
current. All the carbons are suspended from a carrier free to 
move downwards by gravity. but held up by a stop on which 
rests one of the electrodes. А simple striking mechanism, which 
operates all the carbons simultaneously, is provided. The pairs 
can be arranged in series or parallel. The magnetic field is 
further strengthened by the presence of iron links, which are 
between the carbons just above the arcs, and which are part of 
the striking gear. Three claims, ten figures. 

18.045, Fevtes & GriLLEAUME-LAHMEYERWERKE Акт.-Сеѕ. Im- 
provements in alternating-current commutator motors of the 
inverted repulsion type, in which the current is supplied to the 
rotor. The main and auxiliary stator windings are usually in 

series and short-circuited. According to the present invention 


the stator windings are supplied with an E.M.F. in phase with 
the main E.M.F., from a transformer in parallel with the 
mains. On account of the leading E.M.F. induced bv the 
rotation of the armature in the field produced by the auxiliary 
winding. the power-factor is пру A third stator winding 
arranged in the commutation zone is also supplied from a trans- 
former in parallel with the mains. At starting the main and 
auxiliary windings are short-circuited, and then, as the motor 
speeds up, the applied voltage from the transformer is gradually 
increased. Опе claim, two figures. 


Specifications Published To-day 


The following. Patent желе шн will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 SORA AR 
Buildings, London, E.C., at the price of 8d. each, post free. T 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in ous 


next issue. 
1907 Patents 


5.764, Mackenzie (Ludwig Bolle d: Co. Ges.). Process for elec- 

| trically fusing and moulding quartz. 

6.034. Cramp. Single-phase motors. 

8,376, VANDERVELL. Electric switches. 

8.471, KESSLER & JELICH. 

8.504, Brook & Hirst. Multiple switch. 

8,6254, Stone & М1сотт:. Electrically-driven trains. 

8,841, ALLGEMEINE ELEKTRICITÄTS Ges. Incandescence bodies 
for electric lighting and heating purposes. 

9.157, BaLtacHowsky & Carre. Electrical controlling devices. 

9,684, British Тномѕох-Носхтох Co. (General. Electric Co.). 
Machines for insulating conductors. 

11.044, Tanner & CLAREMONT. Electric cables. 

12,489, Cramp & Saxon ENGINEERING Co. Armature winding. 

12,871, GonNarL & Union Russer & CHEMICAL Co. Electrically 
heated vulcaniser. 

13,582, Jones. Electrical resistances. 

15.169, Dickson. Combined telegraph and telephone. 

15,522. MasKkEeLYNE. Electric light switches. 

16,530, British Тномѕох-Носѕтох Co. (General Electric Со.). 
Refractory metallic conductors for use in incandescent 
electric lamps. 

16,736, BASTIAN, CALVERT & SANDERS. 
ductors. 

16.956, Ахсоір & Maxim ELrcetTrRICaL Co. Arc lamps. 

17,012, Bevis & Knavsr. Wall plugs and sockets. 

18,515, British THomson-Hovuston Co. (General Electric Co.). 
Protective devices for electric transmission systems. 

21,476, Broxam (Siemens d Halske Akt.-Gea.). Manufacture of 
electric lamps having metal filaments. 

21,811, BENRATHER MASCHINENFABRIK AKT.-GES. 
tric motors. ` 

22,467, Pinot. Rotary transformers. 

22,609, CRA1G. Trolley mechanism for electric cars. 

24,670, ELEKTRICITATS AKT.-GEs. VORM. SCHUCKERT & Co. Ar- 
rangements on meters for determining the maximum con- 

sumption. : 

24.807, Virt. Electric furnace. 

25,391, KaAnNs. Rail bond for rail joint circuits. 

25.919, FERGUSON. Electric generators. 

26,834, Happan (Synchronoua Static Co.). 
frequency discharges. 

27,401, RAwLiNGS & SmitH. Electric fuses. 

27,447, Stemens Bros. Dynamo Works, Lrp., & Crirr. Safety 
devices for electric winding plants. 

28,690, КітѕкЕ. Cable telegraphy. 


1908 Patents 


401, Episox. Electrolytes for alkaline storage batteries. 
3,465, ANDERSSON. Clutch for electric arc lamps. 


Complete Specifications open to Public Inspection 
before Acceptance. 
1907 Patents 
19,562, DrevTscHE GascrLtüHLICHT AkT.-GEs. (AUER GEs.). 
tric incandescent lamps having suspended filaments. 


1908 Patents 


4.847. WarLpE. Composition suitable for insulating flooring. 
6.955, LyvNcsTRÓM. Electrical machines. 
8.097, Автом. Wireless telegraphy. 


Expiring Patent 
The following patent' expires during the current week after a 
life of fourteen years :— 
9.285 of Мау 10th, 1894. Cart KELLNER. Compound elec- 
trodes of platinum or carbon for electro-chemical or metallurgical 
apparatus. 


Electric alarm bells. 


Fusing glass around con- 


Control of elec- 


Production of high- 


Elec- 
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LOCAL NOTES 


ABERDEEN: Supply to Tramway Company.—Atter consider- 
ing the question of the renewal of the agreement of the 
Aberdeen & Suburban Tramway Co. for a supply of electrical 
energy, the Electricity Committee has decided to recommend 
that the question be referred to an arbitrator appointed by the 
Board ot Trade. It will be remembered that at the company’s 
annual meeting a complaint was made that it was largely due 
to the high price of current that the company was not in a 
better financial position. ‘The intention was then announced that 
if the price were not reduced, the company would seriously 
consider the question of erecting its own generating station. 

ACCRINGTON: Z'ramcar Current Consumption.—An experi- 
ment is being tried by the Accrington Electricity Committee in 
connection with the current used on the tramcars. It has been 
decided to fix а meter on a car to test the quantitv of current 
used, and that the drivers be put upon this car in turn and 
their results noted. 

ASTON: Llectricity Accounts.—The accounts of the elec- 
tricity undertaking for the vear ended March lst, 1908, show 
a gross profit ої £9,786, against 26.616 for the vear ending 
March olst, 1907. After deducting interest and sinking fund 
charges, amounting to £6,659, there is a net surplus of £3,127, 
against £676 of the previous year. The connections are equiva- 
lent to 118,823 8-c.p. lamps, which includes 2,000 h.p. of motors. 
The total number of units sold was 2.942.384, made up as fol- 
lows :—Lighting, 052.250: power, 1.113.754; апі tramways, 
1,196.580. The total tor 1907 was 1,996.364 units. 

BELFAST: Carehill and WAitewell. Tramwaye.—A Deputa- 
tion from the Trades Council waited upon the Corporation on 
Monday with regard to the proposed arrangement with the Cave- 
hill and Whitewell Tramways Co. This Deputation maintained 
that the price proposed to be paid is exorbitant, and urged the 
Corporation to proceed no further with negotiations at present, 
but should wait a few vears ionger, when they would probably 
5e able to acquire the company’s undertaking on much more 
reasonable terms. The Trades Council, the spokesman stated, 
was in favour of municipalisation of tramways, and they were 
not opposed to the municipalisation of the Cavehill and White- 
well lines, but their objection was to the Corporation having 
to pay too high a price for the undertaking. The Lord Mayor 
stated thet the Council were pleased to have the views of the 
Deputation, which, he assured them, would be considered at the 
proper time. 


At the weekly meeting of the Tramway and Elec- 
trical Committee on Monday, а lengthy communication 
was read from the Cavehill and Whitewell Tramway 


Co., on the proposed arrangements for running over the 
lines of the Corporation, so as to give a through service from 
Whitewell to the centre of the city. The company asked the 
Corporation to rent the system for four vears, рау 34 per cent. 
on the purchase price of £60.000. arranged for last vear, but 
which fell through in Parliament, and some other details. 
(ELECTRICAL ENGINEERING, April 2ord. p. 639.) It was finally 
resolved to recommend that a through service be established, 
the company to receive the receipts on their end of the route, 
and the Corporation the receipts on their end, on the basis of a 
threepeony fare, provided that the Corporation be at liberty to 
purchase the uhdertaking at £60,000 within the next five years. 

BIRMINGHAM: Certificated Wuiremen.—The Corporation 
Electricity Supply Department, having decided to draw up a 
list of wiring contractors who are authorised to carry out work 
in the city area, has given notice that after June 30th, 1908, 
installations intended to be connected to the Corporation’s mains 
should be carried ont by authorised contractors. Applications 
from contractors wishing to be put on this list are now being 
considered. 

BOLTON: Tramway Profits.—The Finance Committee last 
Friday approved of the resolution of the Tramways Committee 
allocating the sum of £9,745 out of the profits for the past year 
in relief of rates. as against £9.078 the previous vear. 

BRISTOL: Electrical Showrooms.—The Corporation has 
opened showrooms for the purpose of demonstrating the various 
uses of electricity. 

CARDIFF: (ras v. Electrice Lighting.—A sub-committee which 
was appointed to go into the question of lighting the Cardiff 
and Ely Workhouses, has reported that. after giving full con- 
sideration to the estimate of Mr. Arthur Ellis, the Borough 
Electrica] Engineer. for an electrical installation, and also to 
that of the Cardiff Gas Co.. they were confirmed in their 
oninion that it was not advisable to change from gas to electric 
lighting. 

DARWEN: Elertrictty Profits.—The annual report of the 
Electricity Department shows a profit of £109 for the year 
ended March 31st, 1908. compared with £65 for 1907. The loss 
on the electric tramways will be greater than a vear ago. 

DUMBARTON: Vramways.—The Board of Trade inspection 
of the tramways from Dumbarton to Alexandria takes place 
to-dav. 

EXETER: Electricity Accounts.—The accounts of the Electric 


Lighting Undertaking to March 31st, 1908, show a profit of. 


52.200, after paying interest and sinking fund to the extent of 
about £9,L00. ln considering the question of how to deal with 
this balance, the committee have taken into consideration the 
Varlous suggestions tor the reduction in price, both to private 
consumers and to the tramways department, and, after considera- 
tion of these, recommend a reduction of jd. per unit to 
private consumers, bringing the charge down to 43d. per unit. 
the committee did not favourably consider the question of 
reducing the price to the Tramways Committee, and challenges 
the Chairman of that committee that, if he had to lav down a 
new plant to-morrow, and supplied the tramways from a new 
generating station, he could not produce at prices which he was: 
пом being charged by the electric lighting undertaking. The 
average priee charged to tramways in similar towns throughout 
the country was 190d. per unit, whereas in Exeter it was 1754. 
With regard to the power users, instead of the present sliding 
scale of 254. to 2d. per unit, it was recommended that the charge 
should be 25d. for smaller users and 13d. for larger users, the 
scale ranging between these two amounts according to the 
amount consumed. The report of the committee was adopted at 
the meeting on Wednesday last week. 

HANDSWORTH: Tramway  Purchase.—An agreement has 
been come to between the Aston Manor and the Handsworth 
Urban District Councils, and the British Electric Traction Co., 
in regard to the purchase by the Councils of the company's 
tramways in Handsworth. The terms ot the agreement set out 
that the Handsworth Council is to pay to the company £2 15s. 
per yard run of single track; the purchase money to be paid 
within one month of the date of the agreement; the tramway 
company to waive their option to a lease of the tramwavs so 
purchased; Handsworth to at once reconstruct and electrically 
equip the lines; the contract for the reconstruction to be placed 
within one month from the date of the agreement. The Aston 
Council is brought into the matter in connection with a proposal 
for through services over the lines in Aston Manor, provided 
the Handsworth Council offer similar facilities over certain lines. 
in their district. The agreement, theretore, provides for these 
through services, which are to be controlled and arranged from 
time to time by the company's manager. the manager of the City 
of Birmingham tramways, and the engineer for the time being 
of Handsworth. In order to encourage trattic, a 24d. through 
single fure is to be introduced, of which the British Electric 
Traction Co. will receive 3d., the Handsworth Council 3d., and 
the city of Birmingham the balance. 

IPSWICH: Vramways Henewal.—Some months ago Мг. Е. 
Ayton, the Electrical Engineer and Manager, was requested to 
report upon what provision, if any, should be made for the 
upkeep and renewals of the plant and machinery of the electric 
supply and tramways undertaking, in addition to the annual 
sums for the redemption of capital. Mr. Ayton, in his report. 
stated that the only portion of the plant in respect of which 
he considers it 18 necessary to form a special renewal fund is 
the tramway track. It appears probable, he says, that judging 
from the experience of other towns, the whole of the rails will 
require renewing in 1919, and the estimated cost of carrying out 
this work is put at £42.500. The Local Government Board has. 
indicated its willingness to favourably consider an applicatiorr 
in 1919 for leave to re-borrow the amount of capital that has 
been repaid, provided the Corporation in the meantime takes 
steps, by the formation of a renewal fund or otherwise, to raise 
the balance of the cost of the work. It may be mentioned that 
in 1919 the Corporation will have repaid in respect of the 
original loan for the track the sum of £10.408, and there will 
thus remain the sum of £32.092 to be provided by the Corpora- 
tion during the next eleven years. As there appears to be 
little or no probability of the tramways receipts being suflicient 
to enable this amount to be accumulated out of revenue. Mr. 
Ayton reports that the ошу alternative appears to be to levy 
a rate in aid of such an amount as will have accumulated, at 
ó per cent., to produce the required sum in April, 1919. In 
reporting upon this matter, the Finance Committee 1ecommend 
that the renewals fund in question should be postponed in view 
of the fact that without providing anything for this in the 
current vear, the rates of the borough will have to be increased 
25d. compared with last vear, due to various other causes. At 
the last Council meeting the Finance Committee's recommenda- 
tion was adopted. 

KINGSTON-ON-THAMES: Jneorporated Municipal Electrical 
Assoctation.—The Electrical Engineer has been authorised. to 
attend the annual convention of the Incorporated) Municipal 
Electrical. Association at Nottingham, and has been granted 
£6 6s. for expenses. 

LONDON: City of London: '* Electrical" Fires.—According 
to the annual report of the City Coroner (Dr. F. J. Waldo) 145 
fires occurred in the City area during 1907. Eleven fires were re- 
ported as electrical in origin, and these were inquired into by 
Mr. A. A. Vovsey, the City Electrical Engineer, whose expert 
investigation reduced the number to be attributed to defective 
electrical arrangements to five. Nine fires were associated with 
the use of gas. In thirty cases the cause is unknown. 
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Hackney: Tramways and Street Widening.—The Finance 
‘Committee has decided that the Borough Council contribute 
£15.197. being a contribution of one-third of a total estimated 
expenditure of £45,590, in connection with the widening of cer- 
tain parts of Mare Street, and Upper Clapton Road, consequent 
upon the construction for electrical traction of the L.C.C. tram- 
WENS. 

Lambeth: Underground Telegraph Wires.—Applications on 
behalf of the Postmaster-General for consent to the placing of 
underground telegraphic wires in a number of thoroughfares, 
the total approximate length of the wires being 1.127 yards, 
have been approved by the Borough Council, subject to pro- 
tative conditions. 

Lewisham: Breaking Up of Streets.—The Borough Council 
have made claims, amountinz; in the azgregate to £745 10s. 4d., 
against companies and authorities possessing statutory powers, 
“їп respect of the breaking up of roads and footpaths during 
the quarter ended March 31st. Included in the claims are the 
following :--South Metropolitan Electric Light end: Power Co., 
Ltd., £96 Ts. 114.; National Telephone Co., Ltd., 19s. ; Greig & 
Mathews (contractors to the General Post Ottice), £200 9s. 3d. : 
Westminster Construction Co. (contractors to the General Post 
thee), £94 17s. 3d.; London County Council, £1 115. 6d.; 
General Post Otice, £5 3s, 7d. 

LEEDS: Large Power Users.— As a result of the reduction 
in the price for power, which took place from the beginning of 
April, it is stated that negotiations have been opened by several 
large firms with the Corporation Electric Lighting Department, 
with a view to a change over to electric driving. 

LEYTON: Electricity Accounts. — АЁ the last meeting of the 
Council the Electric. Lighting Committee submitted а report 
from the Engineer. from which it appeared that during the 
year ending March 31st, 1908, the total number of units gene- 
rated was 5,604,515, as against 2.566.907 the previous year. The 
units sold were: private, 880.592 (last year, 871.971); public. 
718.158 (last year, 685.519); tramways, 1,705.081 (last vear, 
497.255). making a total of 5,305,651, as against 2.052.545 in 
1907. "The total number of consumers connected on March 3lst. 
1908, was 1,900, as against 1.778 on March $list. 1907. The 
maximum lighting load was 944 kilowatts, as against 948 kilo- 
watts in 1907, equivalent to 31.466 and 31,60) 8-c.p. lamps 
respectively, being 46:2 and 49 per cent. of total connected. 

Tramway ('ontract.—' The. Tramways Committee report that 
they have had under consideration a claim exceeding £2,000 
made by Mr. Manders for work and extras in regard to the 
permanent way in connection with the tramways undertaking, 
bevond the contract sum. After full consideration of the matter 
they recommended that the claim be settled by payment of 
£1.150, and this has been agreed to. The payment of this 
£1.150 will bring the amount received by Mr. Manders to a 
total of £128,631 13s. 10d. 

LLANELLY: Provisional Order Transfer.—The Urban Dis- 
trict Council propose to transfer its electric lighting Provisional 
‘Order of 1891 to the Llanelly District Electric Lighting & 
Traction Co. The Council may re-purchase the undertaking at 
the end of 30 vears or апу subsequent period of seven years. 
‘The pecuniary consideration for the transfer is the payment to 
the Council by the company of the amount expended in obtain- 
ing the order, and the further payment of the costs of the 
transfer and applications to the Board of Trade in connection 
therewith. 

MANCHESTER: Tramways Comimittee.—The Tramways 
‘Committee has decided to increase their annual grant to the 
Roval Infirmary, Manchester, from £50 to £100. It has also 
been decided to allow £25 per annum to the Ancoats Hospitai. 
These grants are in recognition of the good work done by both 
institutions in connection with tramway accidents. 

Electricity Accounts.—After meeting interest and sinking 
fund charges. and providing 40.000 for renewals of plant, the 
accounts of the electricity undertaking for the vear ended 
March 3lst show a profit of £18,177. Of this £10.000 were 
allocated to the relief of rates, and the balance transferred to 
the reserve fund. The increased price of coal involved an extra 
expenditure of about £9,000. The estimates for the ensuing 
year enabled the committee to promise another grant of £10,000 
in aid of rates. 

MIDDLESEX: Tramways and Private Property.—In_ conse- 
-quence of the Council being compelled by the owners in many 
cases to purchase the whole of properties when a portion only 
is required for the purposes of the light railways, the Light 
Railways and Tramways Committee report that it may be found 
necessary to apply for an extension of the Council's borrowing 
powers, under the Light Railways Orders of 1903 and 1907, 
limited at present to £1,080,000. The Council would, it was 
pointed out, have to sell the lands and premises which they 
had been compelled to nurchase, and which were not required. 
and under the 1903 Order it would appear that the Council 
must apply the sale monies in repayment of borrowed monies. 
The Clerk had been directed to ask the Local Government Board 
whether they would favourably consider an application for 
authority to use monies received from the sale of surplus pro- 
perty in payment of the cost of completing the construction of 
light railways authorised. If the Board would give its sanction 
to this course being taken, it might save the Council the expense 
‘of borrowing considerable sums for the completion of the lines. 


The Council decided that application be made to the Board of 
Trade to extend the borrowing powers under the Orders men- 
tioned by £100,000. 

NELSON: street Box Erplosion.—As the result of a street 
box explosion on Sunday, the supply of electricity to the whcle 
town was cut off for a time. 

Electricity and Tramway Accounts.—The annual report of 
Mr. Helm, Electrical Engineer to the Council, states that the 
result of the years working is a profit of £591, instead ої 
£408 1s. 2d. estimated, upon the electricity undertaking. It 
has been decided to allocate £250 to the relief of rates, and 
5541 to capital charges. Instead of an estimated loss on the 
years working of £159 upon the tramway undertaking, there 
15 а favourable balance of £22. 

NOTTINGHAM: Electric Supply Charges.--A further meet- 
ing of the ‘Traders’ Associations of Nottingham has been held, 
protesting against the present system of charging for electricity 
for lighting purposes. The general feeling is that a Wat rate, 
not exceeding 3d. per unit, should be charged to all consumers. 
After some discussion this feeling was put into a form of a 
resolution, with an expression of opinion that discounts should 
be allowed on quarterly accounts, when they are paid within 21 
days. varying from 25 per cent. on bills up to £30 per annum, 
and 75 per cent. up to £150 per annum; above this sum it is 
suggested that special terms should be arranged. 

SALFORD: Zrumway Accounts. The total income of the 
Salford tramway undertaking for the year ended March 31st, 
1998. amounted to £244,048. Deducting working expenses, viz., 
£147,286, there is a gross profit of £96.762. Payments to local 
authorities for rent of lines, &c.. absorb £25.985. and interest 
and sinking fund charges, £41,971, the net profit thus being 
£28.806. The Tramways Committee recommend that the Borough 
Treasurer be instructed to transfer £15,C00 to relief of rates. 
and also a further £3,000 in accordance with a previous promise. 
and that the balance be placed to the credit of depreciation 
and renewals fund. The reserve fund stands at £60.000. 

STALYBRIDGE, HYDE, &c.: Joint Tramways Commtttee.— 
At the meeting of the Stalybridge, Hyde, Dukinfield, and 
Moseley Joint Tramways and Electricity Department on Mon- 
day, it was stated that the loss for the past year amounts to 
£10,000. For the two previous wears the losses have been 
£16,000 and £14,000 respectively. 

SUNDERLAND: Telephone Charqes.—A conference was held 
а Sunderland last week, at the instance of the Sunderland 
Chamber of Commerce, with regard to the new telephone charzes 
of the National Telephone Co. Mr. S. J. Goddard. the general 
superintendent of the company, attended. It appears that the 
Sunderland Corporation, in return for allowing the company to 
lay underground wires, were to have certain concessions, but new 
subscribers are to be placed under the new rates, and this, it 
was argued, would mean an increase in cost to ап ordinary 
business firm of from £25 to £50 a vear. Mr. Goddard, in 
presenting. the case for the measured rate svstem, said it ap- 
peared to the company to be a gross inequality that a larze 
number of calls should be made at the same cost as a small 
number. The new arrangement was based upon the cost to 
which the company was put in installing the service, and it was 
a remarkable thing that subscribers who had previously been 
upon the unlimited rate, and who had changed over, imme- 
diately decreased their calls by quite 25 per cent. From this 
it was clear that a large number of the calls made by some 
of the subscribers upon the unlimited rate were unimportant 
calls. The Town Clerk stated that the main Question to be 
considered was that the company. having secured permission to 
lay underground wires, and having. in fact, laid these wires. 
desired to depart from the agreement. The proposal that all 
new subscribers should be placed upon the new rates was abso- 
lutely against the spirit of the agreement. 

TORQUAY: Tramways.—The Torbay tramway route was 
opened to the public on Thursday, the official inspection by 
Major Pringle, on behalf of the Board of Trade, having taken 
place on the same day. In the evening Mr. O'Hara, the resi- 
dent engineer of the National Electric Construction Co.. was 
presented with a gold signet ring and an illuminated address 
from the staff as a token of esteem. 


Telegraph Traffic.—An uneventful week has again passed as 
far ав interruptions and restorations of communica- 
tion are concerned. «Опе cable only has given out. 
that between Alexandria and Larnaca. on the 29th 
ult., and а quick repair has been effected. The Via Hane- 
kin and Via Fao routes have again been in trouble, but the 
interruptions were of short duration only. Direct telegraphic 
communication has now been opened with Bor. Meshra. Gonde- 
koro, Monzralla, Rumbek, Mvolo, Won, and Toni іп Bahr-ei- 
Ghazal. Restrictions are still in force on telegrams to Borneo 
(British), Argentine. Costa Rica, Nicaragua, Honduras, Vene- 
zuela, and Hayti, and messages for Cartagena, United States of 
Colombia. аге still subject to delay. President Castro has 
instructed the Venezuelan Consul at Trinidad not to clear anv 
more British vessels for Venezuelan ports, and, in consequence. 
senders of telegrams are deprived of the facilities of sending 
telegrams with instructions to post them zt Trinidad. | 


May 7, 1908. 


ELECTRICAL ENGINEERING 709 


TENDERS INVITED AND 


AUSTRALIA.—The Board of Trade correspondent at Mel- 
bourne (Mr. M. Hirsch) has forwarded particulars of a call for 
tenders tor the supply to the Deputy Postmaster-General at Mel- 
bourne of 2,800 jacks in strips of 20; 1 mile of 64-wire switch- 
beard cable; 50 three-conductor cords, 7 ft. long; 96 three-part 
plugs; and 66 listening and ringing keys. Tenders will be re- 
ceived by the Deputy Postmaster-General, Melbourne, up to 
.5 p.m. on June 9th. 

The Board of Trade are notified by the London representative 
-of the Australian Commonwealth (Capt. R. Muirhead Collins, 
C.M.G.) that tenders will be received at the office of the 
Deputy Postmaster-General, Perth, until noon on Monday, Sep- 
teniber 7th, for the supply of the following telephone material, 
viz. : 650 wall sets, 150 table sets, 800 protectors, 90 extension 
switch and bell sets, complete, 50 switchboards for four lines, 
20 switchboards for six lines, 5 switchboards for twelve lines, 
.5 switchboards for twenty-four lines, 20 wall sets for party 
lines, and 10 table sets for party lines. Tenderers must state 
the country in which the articles tendered tor have been made 
or produced, and, in the case of manufactured articles, where 
the material has been made or produced. Tenders must include 
customs duty, if any. A deposit, equal to 5 per cent. of the 
amount of the offer, will be required to qualify any tender. 
Specifications, conditions, and forms of tenders may be obtained 
at the Commonwealth of Australia Offices in London, 72 Victoria 
Street, S.W. D 

Tenders for the following are invited by the Deputy-Post- 
master-General, Sydney :—Supply and delivery of eight tons of 
hard-drawn copper wire (400 lb. per mile), 14 cwt. of copper 
tape binding (200 lb. per mile), 1,300 best white large porcelain 
insulators, and 2,000 tallow-wood crossarms, 5 ft. 2 in., by June 
lOth, and the supply, delivery, and erection of a branching 
metallic multiple magneto switchboard by August 12th. Speci- 
fications, conditions, and forms of tender may be obtained at 
the Commonwealth Offices in London, 72 Victoria Street, S.W., 
where also preliminary deposits on tenders may be paid. 

The Commonwealth Government has called for tenders, re- 
turnable to the Postmaster-Generals Department, 51 Spring- 
street, Melbourne, on August 26th, for the supply and erection 
of installations for wireless telegraphy at the following places :— 
(1) Cape York, (2) Thursday Island, (3) Goode Island, (4) Port 
Moresby, (5) Fremantle. Tender forms, specifications, and 
general conditions may be obtained at {һе offices of the Deputy 
Postmasters-General of the several States or of the Common- 
wealth Representative, 72 Victoria Street, Westminster, Lon- 
don. The Australian Mining Standard states that tenders must 
"be accompanied by a deposit or receipt for deposit of £100. 
Deposits on tenders may be lodged with the Deputy Postmaster- 
General at any of the offices named, or at the оћсе of the Com- 
monwealth Representative in London, but a receipt for such 
deposit must be obtained and forwarded with the tender. The 
-deposit need not be made in cash, but a banker's certificate 
should be forwarded by the tenderer to the Secretary, Post- 
master-General's Department, to the effect that the amount of 
the deposit is held at the call of the Secretary to the Post- 
master-General’s Department. Tenderers must state the name 
of the country or State in which the apparatus, &c., will be 
manufactured. The Postmaster-General does not bind himself 
to accept the lowest or anv tender. 

BASLOW.—tThe possibility of introducing electric lighting 
into this district is being considered by the Urban District 
‘Council. 

BEDFORD.—Tenders are invited for the supply of about 
6.500 tons of Derbyshire and Nottinghamshire coal for the 
electricity works. Particulars from the Town Clerk, to whom 
‘tenders by May 15th. 

BELFAST.—Five iron lattice electric light masts, 70 ft. high 
from ground line, are required by the Belfast Harbour Com- 
missioners. Particulars from the Secretary, Harbour Offices, 
Belfast. and tenders by May 15th. 

BRIDLINGTON.—With a view to installing a Tirrill regu- 
lator, the Electricity Sub-Committee and the Borough Electrical 
Engineer has been authorised to inspect these pieces of apparatus 
in use at Grimsby and Lincoln. 

BRIGHOUSE.—A Local Government Board inquiry was held 
‘Jast week into the application by the Corporation for sanction to 
borrow 65.624 for the extension of the electricity undertaking. 
This expenditure is to be incurred in dealing with the distribution 
of electrical energy, which is to be supplied in bulk by the 
Yorkshire Electric Power Co. 'There was no opposition, and 
the inauirv was terminated. 

BRISTOL.—Tenders are invited for (a) direct-current works 
switchboards at the Avonbank electricity works; (b) E.H.T. and 
L.T. sub-station swit-hgear for Shirehamnton; (c) D.C. power 
switchgear for supply to Avonmouth Docks; (d) extension of 
galleries at the Avonbank electricity works. Full particulars 

from Mr. H. Faradav Proctor, City Electrical Engineer (fee, 
£2 2s., for each section, returnable), and tenders to the Town 


PROSPECTIVE BUSINESS 


Clerk by May 11th, for sections A and C, and May 18th for 
sections B and D. (See an advertisement this week.) 

BURNLEY.—On May 1st Mr. W. O. E. Meade-King inquired, on 
behalf of the Local Government Board, into an application by 
the Burnley Corporation to borrow money for various under- 
takings, incleaing £26,460 for the purpose of the electricity 
department. £9,960 of this sum is for extension to mains, and 
for house service connections, and £7,100 for a generating set 
and pump. ‘The extensions ara expected to cover ten years’ 
progress. 

COLNE.—There was no opposition at the inquiry on April 
50+, at the Colne Town Hall, conducted by Mr. Meade-King, 
on behalf of the Local Government Board, into the application 
of the Corporation for sanction to borrow £4.170 for electrical 
purposes. ‘The loan is required chietly for the purchase of а 
motor generator, &c., for motors for hire. A sum of £1,500 
had already been sanctioned for motors, this amount having 
been overspent by £207 16s. 

DARLINGTON.—Tenders are invited for a Lancashire boiler 
and superheater. Particulars from the Borough Electrical En- 
gineer (fee £1 1s., returnable), and tenders to the Town Clerk 
by May 11th. 

DARTFORD,—The Engineer has been instructed to obtain 
teiders for new condensing plant. ° 

DOVER.—The Corporation invite tenders for the supply of 
large and small Welsh .coal, and 3,000 tons of North Country 
and Midland or small coal, for the electricity works. Particu- 
lars from the Borough Electrical Engineer, and tenders to the 
Town Clerk by May 18th. 

EDINBURGH.—Tenders are invited for an electrical installa- 
tion for lighting, heating, and power, at the College of Art, 
Edinburgh. Full particulars may be obtained from Mr. F. A. 
Newington, the Borough Electrical Engineer, and tenders to the 
Town Clerk by May 14th. 

The West Calder Co-operative Society has decided to erect a 
new bakery with power station and electric lighting plant. 

HEANOR.—The District Council has appointed a special 
committee to go into the question of electric lighting. 

HULL.—A new sub-station is to be erected at an estimated 
cost of £10,000. 

LIVERPOOL.—The National Telephone Co. contemplates 
erecting a new exchange in South John Street. It is stated 
that the proposed exchange will be the finest and most spacious 
in the North of England, and will form the headquarters of 
the company in Liverpool. 

LONDON: London County Council.—Tenders are invited for 
the wiring and fitting for electric lighting of a tramway car shed 
at Mare Street, Hackney. Particulars from the Clerk, fee 
£2 2s.. returnable, and tenders by May 12th. 


. Tenders are also invited for the supply and de- 
livery of about 2,000 tons of steel girder tramway 
track rails and ‘fastenings required for the electrifica- 


tion of further portions of the Council’s tramways. The Council 
also invite alternative tenders for the supply and delivery of 
about 5.000 tons of track rails and fastenings. Full particulars 
from the Engineer to the Council (fee, £2, returnable), and 
tenders to the Town Clerk by May 19th. 

Tenders are invited for the supply and delivery of (a) 175 
double-deck, roof-covered, electric car-bodie$; (b) 175 pairs of 
maximum traction swing bolster trucks; (c) 175 complete elec- 
trical equipments for operation upon the overhead trolley, sur- 
face contact, and underground conduit systems of electric trac- 
tion. Full particulars from the Clerk to the Council (fee 
£2 2s. returnable), and tenders by May 9th. 

The Council invite tenders for two electrically-driven centri- 
fugal pumps, to be erected at the Greenwich generating station. 


NOTICE. 


Notice under Section 33 of the Patents and 
Designs Act, 1907. 


NOTICE is hereby given that the following invention 
is protected by Patent No. 24,923 of 1906 (J. S. Raworth). 


In traction systems in which regenerative motors are used, it is 
possible that the voltage of the system may rise considerably above 
the normal voltage. To protect the machinery and instruments, 
connected to the traction mains, from such excessive voltage or 
reverse current, a diverting circuit, including a resistance and a 
relay operated switch, is arranged between the positive and negative 
conductors. The switch is automatically closed by a rise in voltage 
or a reverse current, and is also automatically opened on the 
restoration of normal conditions. Jonn E. Rawortu, Chartered 
Patent Agent, Queen Anne’s Chambers, Westminster, S. W. 
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Full particulars from the Clerk to the Council, to whom tenders 
by May 26th. 

Bermondsey.—In regard to the extension of the plant at the 
electricity works a specification has been approved dor a steam 
dynamo, marine boiler and condenser, and tenders are to be 
invited for the supply and erection of the same. Alterations 
are to be made in the electric lighting at the Central Library, at 
an estimated cost of £19 10s. 

Tenders are invited for a boiler, steam dynamo, condenser. 
and cooling tower. Particulars from the Borough Electrical 
Engineer (fee, £2 2s., returnable), and tenders to the Town 
Clerk by May 18th. 

Hackney.—-Vhe Electric Lighting Committee has decided that 
a concentrie feeder cable, 0°4 square inch section, be laid, at an 
estimated cost of £1,515. 

Ntepney.—Mains, necessitated by applications for supplies ot 
electricity, are to be laid in four streets. 

MANCHESTER.--In a report by Mr. S. L. Pearce, the Chiet 
Electrical. Engineer to the Corporation, a scheme of extensions 
at the Dickinson Street and Stuart Street generating station is 
outlined, at an estimated cost of £135,000, for which sum the 
Electricity, Committee recommend an application to the Local 
Government Board. Part of the proposed expenditure will be in 
connection with sinking artesian wells at the Stuart Street 
station. Another item in the proposed loan is for wiring ot 
consumers! premises upon the hire-purchase system. Under the 
proposed system the consumers will provide the necessary lamps 
and fittings, and the Corporation will do the wiring. the cest of 
which will be gefunded. by instalments. 


METROPOLITAN ASYLUMS BOARD.—Tenders are invited 
for a number of stores, including electrical accessories. Full 
particulars from the Clerk to the Board, Embankment, London, 
E.C., and tenders by May 13th. 

SALFORD.—The Electricity Committee invite tenders for the 
supply, delivery, and erection at the Frederick Road generating 
station of cooling towers, tanks, pumps, and pipe-work. Кий 
particulars from Mr. V. A. Н. McCowen, Borough Electrical 
Engineer (fee, £2 2s., returnable), and tenders to the Town 
Clerk by May 25th (See an advertisement this week.) 

SPAIN.—A public competition will be held at the Junta de 
Obras (Board .ої Works) of the port of Tarragona, at 5 p.m. 
on Мау 3lst, for the purpose of adjudicating the contrat for 
an electric installation for lighting and motive power at that 
port. "lenders will be received up to the time of the adjudica- 
tion. Local representation is necessary. 

STOCKPORT.—A Local Government Board inquiry will 
shortly be held into the application by the Corporation to 
sanction to borrow £10,500 in connection with the electricity 
undertaking. | 

TAUNTON.—A Local Government Board inquiry was held on 
Tuesday into the application by the Corporation for sanction 
to borrow £2,000 for electric lighting purposes. 

UXBRIDGE.—-Tenders are invited for wiring, fitting. &c.. 
for new building now being erected by the Uxbridge Joint 
Hospital Board. Particulars from the Architect, Mr. W. C 
Eves, 54 High Street, Uxbridge, to whom tenders by Mav 
14th. 


TENDERS RECEIVED AND ACCEPTED 


ABERDEEN.—The tender of the British Insulated & Helsby 
Cables, Ltd.. for the supply of cables in connection with the 
Cults generating station, at £3,575 15s., 1s recommended for 
acceptance. 

ACCRINGTON.—The Electricity Committee have this week 
decided that a water-cooling tower to deal with 150.000 gallons 
үт hour be provided with the necessary foundations and еп- 
arged dam. Applications to be made to the Local Government 
Board for sanction to borrow £1,400 to detray the cost. It was 
agreed to negotiate with Messrs. Balcke & Co., and Messrs. 
Worthington, who had submitted the most favourable tenders 
tor the tower. 

A quotation has been received from the Brush Electrical 
Engineering Co., for the supply of two single-decker cars, at 
£695 each. The electricity sub-committee has been given autho- 
rity to complete the purchase. 

CONDENSING PLANTS.—The Mirrlees Watson Co. Ltd., 
Glasgow, have recently received orders for a number of con- 
densing plants. among which are the following :—Hendon Paper 
Works. Sunderland (surface condenser), Messrs. Н. Bollinckx, 
Prussel$ (surface condensing plant), James Howden & Co.. 
Glasyow (surface condensing plant), the British Thomson-Hous- 
ton Co., Ltd.. for Teesbridge Iron Works (surface condensing 
plant). W. & R. Jacob & Co., Ltd., Dublin (elevated jet con- 
densing plant). 

HULL.—The tender of Messrs. Siemens Bros. & Co., for 
mains at £592 5s., has been accepted. 

LONDON: Bermondsey.—The Council has accented the 
tender of Меке. E. Green & Son, at £276 10s.. 
for repairs and providing accessories to the fuel 
economiser at the electricity works. The following ten- 
ders have been received for the supply of insulating 
box compound :—Rumney & Rumney. £2 115. 6d. per ewt.: 
Johnson & Phillips. £5 12s.; W. T. Glover & Co., £2 10s.; 
W. T. Henley & Co.. £2; Siemens Bros.. £5 6s.; Geipel & 
Lange. £i 17s. 4d.: Union Cable Co., £1 8s.; Callenders Cable 
Co., £2 6s. 8d.; Western Electric Co.. £2 16s.; British Insu- 
lated Cable Co.. £4 4s.; Cables Accessories Co., £2 10s.: 
Knapton & Co.. £2 10s.; Neville, Williams & Co. £3: 
Tuners & Manville, £3 14s. 8d.: British Electrical Trade 
Supply & Bitumen Co. (provisionally accepted). £1 10s. 6d.: 
Craig. Sharp. Ltd.. £l. 

Fulham.—TYhe Electricity and Lighting Committee has ac- 
cepted the tender of Siemens Bros. for the supply of 100 electric 
meters, t.e.. 50 each of three and five ampere size, at 29s. each. 
The committee has also decided that an order be placed with 
Е. Pratt & Co.. Ltd. (Halifax). for the supply of machines and 
tools for the workshop at the electricity works, at £140 5s. 

Hackney. ‘The Electric Lighting Committee has accepted the 
tender of J. Hudscn & Co. for the supply to the electricity 
werks of 2.00) tons of Broomhill coal. at 12s. 3d. per ton. 

Kensington.—-The Borough Council Works Committee has 
decided to accent the tender of Messrs. Crompton & Co., Ltd.. 
to supply and fix lowering contact gear to 23 are lamps in main 
roads, at £4 7s. 6d. ner lamp. 

Paddington..—The Borough Council has accepted the offer of 
the Metropolitan Electric Supply Co.. Ltd.. to fix the necessarv 
shaftinz. poles. electric motors, &c., for driving the chaffi- 


cutter, grindstone, &c., at the wharf, at an initial cost of 
£26 4s. (d., and thereafter to supply current at the rate ot 24. 
per unit or upon the sliding scale, which commences at 3d. and 
is reduced according to the time the machines are working to a 
minimum rate of 34. per unit. ‘he charge will be based on 
e'ther scale at the option of the Council. 

MANCHESTER.—Messrs. Marples, Leach & Co. have seured 
the contract for the complete electrical equipment of the new 
null which is being erected by the Tyne Ring Spinning Co.. 
Ltd., at Littleborough, near Manchester. 

RAWTENSTALL.—The following tenders have been a- 
cepted :—Messrs. Chamberlain and Hookham,  direct-current 
meters; General Electric Co., alternating-current meters; Yates 
& Thom, Green's economiser. 

ST. PETERSBURG.—Among recent contracts obtained by 
Messrs. Ferranti, Ltd., Hollinwood, is that for the supply ot 
99 transformers for the St. Petersburg Corporation. Russia. 
The company inform us that owing to the very high Russian 
import duty, which is assessed upon the weight of the articles. 
light but bad efticiency transformers are at an advantage as 
regards initial cost, and they state that such transformers have 
hitherto been exported into Russia. Some time ago Messrs. 
Ferranti secured permission to submit several special hizb 
efficiency type “Е X” transformers as samples to St. Petersburz. 
The tests on these were so satisfactory, and the saving shown 
to be possible over a number of years was so large, that the 
result has been that the above contract has been placed. 

STOKE-ON-TRENT.—The tenders of Messrs. Willans & 
Robinson, at £2.265. for a steam generator and condenser: 
Messrs. Babcock & Wilcox, for a water tube boiler at £1.410: 
Reason Manufacturing Co.. for meters, and of the British Insu- 
lated and Helsby Cables, Ltd., for street box fittings and house 
service cut-outs, have been accepted. 

STOWMARKET.-—The following tenders have been received 
for publie lighting :—Suffolk Electricity Supply Co. (the Coun- 
cil to provide necessary lanterns, wires, and fittings at an esti 
mated cost of £632), £160; the Stowmarket Gas Co.. £247 14s. 
for one year, and £227 14s. for five vears. On the recommenda 
tion of the Lighting Committee the latter tender, on the bas: 
of a five vears’ contract, has been accepted. 

WIMBLEDON.—The Electric Lighting Committee has ac- 
cepted, subject to the usual sanction, the tender of James 
Howden & Co.. Ltd., Glasgow. to supply a turbine. фіто" 
eccupled to a Siemens single-phase 1,000-kw. alternator ari 
switchgear, with a Worthington condensing plant, and the 
necessary pipework and valves, for £7.275. A sub-committee 
inspected the “Curtis” and ''Zoellv " horizontal turbines, ani 
gave the preference to the latter. The Electrical Engineer has 
been authorised to obtain a supply of alkali froni Biunner. 
Mond & Co., Ltd., at £5 per ton. 


Birmingham Tramway Accident.—The trolley of an open t 
car left the overhead wire when the car was proceeding alo 
Coventry Road. Before the conductor. who was on the top «! 
the car. could replace the trollev-pole. the latter caught the 
span wire. The cast-iron standard supporting the trollev-pur 
fell on the conductor and two passengers. injuring the latter. 
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COMPANIES’ MEETINGS AND REPORTS 


BARNSLEY & DISTRICT ELECTRIC TRACTION.—At the 
annual general meeting on Wednesday last week, presided over 
by Mr. E. Garcke, the report and accounts were adopted. The 
revenue for 1907 amounted to £9,065, and the expenditure, 1n- 
cluding £408 placed to renewals accounts, to £7,455. To the 
balance is added £452 brought forward, leaving a sum of 
£2,062 available for distribution. Of this £250 have been 
placed to depreciation and reserve, £350 to sinking fund for 
redemption of loans, &c., £1,200 is absorbed by preference 
dividend, and the balance of £262 is carried forward. Provision 
is to be made for renewals account by setting aside out of 
revenue (05 per car mile for this purpose. The total capital 
expenditure at December 3186, 1908, was £647,405. "The trattic 
revenue showed an increase of. £279 over that of 1906, but the 
expenditure was higher, chiefly owing to the necessity for a 
complete overhaul of the cars, and their electrical equipment. 
There was a net ?ncrease in profits of £27 over the previous 
year of 1906. The company has made application to the Cor- 
pcration for a revision in the price charged for electrical 
energv, but up to the present the онко have not acceded 
to this request. and the directors now have under consideration 
th: further steps that can be taken. 

BRISBANE ELECTRIC TRAMWAYS.—The annual general 
mecting was held in London on Wednesday last week, Mr. 
Н. В. Beeton presiding. The accounts for 1907 show total 
receipts amounting to £159,230, compared with £141,752 for the 
pievious year, and an expenditure of £88.116 compared with 
£82,770. ‘There was thus a net improvement over 1906 of 
$2,151. The Brisbane Tramways Co., of which the Brisbane 
Electric Tramways Co. hold all the shares, has raised its 
renewals fund to £59.000 by the addition of a sum of £15,000, 
bringing the total of undivided profits available for renewals, 
&c., to about £58,000, and had paid in dividends a total for the 
year of £57,000. This enables them to satisfy debenture stock 
interest and preference dividends, and to pay a dividend of 
4 per cent. on the ordinary shares, and to carry forward £2,130. 
The chairman, in his speech, stated that the receipts during the 
first quarter of 1908 show an increase for the same number of 
davs of £5,000 compared with 1907, and the receipts per car 
mile amounted to 122d. compared with 10°77d. 

BRITISH WESTINGHOUSE ELECTRIC & MANUFAC. 
TURING.—The annual general meeting was held on Monday at 
Hamilton House, Victoria. Embankment, London, Mr. J. Annan 
Brice, M.P., presiding. The Chairman first dealt with the 
-crisis which occurred in the affairs of the American Co. and the 
bearing which it had upon the British Co. The American Co., 
he said, was forced, owing to the sudden stringency of the 
United States money market, to seek the temporary protection 
-of the Courts, but he was very glad to say that the Westinghouse 
Machine Co. had been relieved from its receivership as from 
March 31st, and, in the case of the Westinghouse Electric Co., 
negotiations were proceeding to the same end. In consequence 
-of this state of affairs the English Co. had to consider how 
thev could provide for the future needs of their business. They 
could not hope to raise further share capital, owing to the 
conditions of the money market, neither could they issue further 


-debenture stock ranking pert passu with that already existing, | 


-except at a prohibitive cost. The only solution, therefore, was 
the creation of Prior Lien Debentures, of which £300,000 had 
been created, and £250.000 had been placed at £98 per cent. 
Prolonged negotiations with the receivers of the American Elec- 
‘tric and, Machine Cos. had resulted in their agreeing to take 
‘Traction & Power Securities Co.'s shares at par for the amount 
shown in the balance-sheet to the credit of this company, 
namely, £186,574. The whole amount had been liquidated by 
the transfer of a corresponding amount of those shares at par. 
This released £186,0C0 of capital hitherto invested in securities. 
Dealing with the balance-sheet, which was given in our last 
issue, he referred to the marked improvement over the last 
:accounts, and to the fact that they had been able to provide 
not only for interest. оп debentures and bank loans, but also 
certain sums for the depreciation. of stock on hand and in 
process of manufacture. During the year 1907 each department 
of the works, so far as the accounts were concerned, had been 
run as a separate business, with the result that economies had 
been effected. which had not been practicable hitherto. The 
cost of manufacture had been reduced to such an extent that 
with a pav roll of 2 per cent. less an output having an addi- 
tional value of 10 per cent. was produced. Economy in main- 
tenance and operation, machinery and tools, had also resulted 
зп a saving of £10,000. Further reductions in the salary list and 
general expenses had resulted in an additional saving of £26.0C0. 
The total output increased. by 17 per cent. over that of the 
previous vear. With a view to imoroved efficiency and economy 
in manufacture many important lines of apparatus have been 
re-designed. Several contracts have been taken on the Con- 
tinent in co-operation with the French Westinghouse Со. In 
conclusion, the Chairman referred to the death of Lord Kelvin, 
who had acted as technical adviser to the company since its 
foundation. The report and accounts were adopted. 
CRAIGPARK ELECTRIC CABLE.—At the annual meeting 


on Monday. the report and eccounts given in our last issue were 


adopted. The Chairman, Mr. J. Т. Tullis, stated that the past 
year had been one of the best years since the formation of the 
company. During the year the company had joined the Cable 
Makers Association, for the reason that many of the specifica- 
tions issued new stipulated that the cable was to be purchased 
trom firms connected with the association. 

DIESEL ENGINE.—The accounts for the year ended March 
5156, 1908, show a credit balance of £20,731, to which has to 
be added £5,488, making a total balance of £24,210. А 10 per 
cent, dividend is recommended, £7,000 is to be placed to re- 
serve account, and £7,209 carried forward. The meeting is on 
May 14th. 

EASTERN EXTENSION, AUSTRALIA & CHINA TELE. 
GRAPH.—The report for the half-year ended December 3ist, 
1907, shows gross receipts amounting to £304,416, compared with 
£290,595 for the corresponding period of 1906. Working ex- 
penses amounted to £154,205, compared with £139,549. From 
the balance of £150,212, income tax, payable in England, interest 
on mortgage debenture stock, and other extraordirary expenses, 
absorb £19,770, leaving a net profit of £130,442, to which has 
to be added £74,947 brought forward. Опе quarterly dividend 
of 14 per cent. has been paid, and the directors now propose to 
distribute similar dividends, which, together with the interim 
dividend paid for the first half-year, make 5 per cent. for the 
year. A bonus of 4s. per share, or 2 per cent., is also recom- 
mended. £50,000 have been transferred to the general reserve 
fund, and £20,389 are carried forward. An expenditure of 
£28,848, which has been incurred in renewals of the company's 
cables, has been charged against general reserve fund. Since the 
close of 1907, the new cable between Java and Cocos Island has 
been laid and opened for traffic. 

EASTERN TELEGRAPH.—The report and accounts for the 
six months ended December 31st, 1907, shows a revenue of 
£595,485, from which are deducted £198,229 for the ordinary 
expenses, and £63,527 for expenditure relating to maintenance 
of cables, or ges of spare cable, sundry differences in 
exchange, and income tax payable abroad, leaving a balance of 
£333,727, to which is added £41,651 brought from the preceding 
account, making a total available balance of £375,378. After 
providing for income tax payable in England, interest on mort- 
gage debenture stock. and dividends on the preference stock, 
which in all absorb £82,583, there remains a balance of £292,795, 
out of which the directors have placed £7,000 to the reserve 
fund for maintenance ships, and £70,000 to the general reserve 
fund, and have paid an interim dividend of 1j per cent. on the 
ordinary stock, amounting to £50,000. The directors now 
recommend the declaration of a final dividend on the ordinary 
stock of 14 per cent. and a bonus of 2 per cent., amounting 
together to £130,000. both payable on the 12th inst., free of 
income tax, and making, with the three previous payments on 
account, a total distribution of 7 per cent. for the vear ended 
December 31st, i907. It is proposed to carry forward the 
balance of £35,794 195. 114. to the next account. The meeting 
is on the 12th inst. 

GREAT NORTHERN TELEGRAPH.—At the annual meet- 
ing held in Copenhagen on April 25th, the report and accounts 
given in our issue for April 9th were adopted. The Chairman 
and Managing Director, Commodore E. Suenson, D.R.N., in 
rendering an account of the working of the company during 
the уеаг 1907, stated that the company's submarine svstem ha 
not been subiect to more frequent interruptions in 1907 than in 
previous years. There had been sixteen interruptions on eight 
cables in. Europe, and ten interruptions on seven cables in the 
Far East. Referring to the remarks made in last year's report 
with regard to the improvement of the Kiachta route, by 
which the telegrams are transmitted between Peking and Eng- 
land with only two re-transmissions (at Irkutsk and St. Peters- 
burg), the working of this important route between Europe and 
the Far East had continued to improve, and the same may also 
be said of the Wladiwostock route. The new cable between 
Russia and Denmark had to be laid under preat ditficulties on 
account of the intricate nature of the Baltic Sea and the laying 
consequently required a great deal of skill. The leneth of the 
eastern section of the cable (St. Petersburg-Libau) is 472 nauti- 
cal miles, and of the western section (Libau-Stevns) 519 nautical 
miles. The telegrams between St. Petersburg on the one side, 
England and France on the other side, can be sent by the new 
cable with only one re-transmission. Their Iceland cable had a 
most propitious inauguration last summer, when the Faroe 
Islands and Iceland were honoured by the visit of Н.М. King 
Fredrik VIIT., accompanied by several members of the Danish 
Parliament. The company had acquired a new building for the 
company's offices and station at Shanghai, the most important 
telegraphical centre of China. Parts of this building had been 
let to the Eastern Extension Telegraph Со. and Commercial 
Pacific Telegraph Co., by which arrangement the exchange 
of the telegrams between the three companies will be facilitated. 
Dealing with the situation in the Far East, the Chairman 
referred to th» dithculties which have arisen in the Far East аз 
a consequence of the great political changes in that part of the 
world after the war, and of the approaching expiration of the 
company's exclusive privileges in Japan. The directors had 
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been engaged all through the vear in complicated negotiations 
regarding this question, which necessitated their Shanghai re- 
presentatives spending nearly the whole of the year at either 
Peking or Токіо. Although the proposals which were submitted 
to the Imperial Administrations of China and Japan were, in 
the opinion of the Board, very liberal, still they had been some- 
what modified during the negotiations in order to meet the 
views of the two countries in question, and appeared now to 
be satisfactory to the former Administration. ]n Japan, on the 
contrary, they have been less fortunate, although the negotia- 
tions were continued right up to the month of February of this 
year, when they were suspended in order to be resumed in 
Europe, during or after the International Telegraph Conference, 
where all the interested parties will be represented. He could 
not pass by in silence the remarkable progress of wireless tele- 
graphy during the last year by the opening of a direct public 
service between Europe and America. It would, no doubt, be 
remembered that in March, 1903, the Marconi Со. announced 
the opening of such a service, which, however, failed a few 
davs later. Since then nothing had been heard of it until 
October, 1907, when the same company advertised the re- 
opening of the service for press telegrams only. Later on, in 
February of this year, they extended the service to comprise 
private telegrams to and from Montreal in Canada. To judge 
from information obtained from independent and neutral 
sources, the re-opening of the service after four or five years’ 
silence was still far from being a complete success. Although 
the rates have been fixed at about one-half of those of the 
Transatlantic cables, the public, and even the press, had hitherto 
made very little use of the new service, which suffered from 
slowness, uncertainty, and want of secrecy. However confident 
they might feel of the absolute and lasting superiority of the 
telegraph by wire for the transmission from one country to 
another of political, commercial, and private communications, 
the new invention had in the course of a few уеагѕ made such 
remarkable progress that it might, nevertheless, in course of time, 
perhaps, become necessary to reckon with it, not only asa supple- 
mentary and auxiliary service, but also as a competitor of the 
telegraph by wire. The ''revenue account" showed that the 
downward tendency of the trattic receipts had not vet ceased, 
as they decreased by about £13.2C0 as compared with 1906. 
As to expenses, ‘‘salaries and wages" had increased by about 
£6.520. and will continue to grow, the more so, as the enhanced 
cost of living appeared to have become chronic in Europe. 
“Expenses of stations, &c.." had increased by about 21.480; 
“ordinary supervision and maintenance, &c.," had decreased by 
about £500. and ''instruments and cells" by £120. The ‘‘main- 
tenance of buildings" had increased by about £1,200. ‘rates and 
taxes" by about £1,700. and ''travelling expenses" by about 
£200. ''Bank commission " had decreased by about £500. and 
“sundries’’ by about £1.700. Altogether the ordinary ex- 
enses" were about £8.500 higher than those of 1906. The 
'alance-sheet showed under ‘‘assets’’ that the investments had 
decreased by about £3.560 on account of drawn bonds. It had 
been impossible to increase this item, because thev had been in 
exactlv the same position in 1907 as in the preceding vear, viz.. 
that all the receipts of the reserve fund. and something more 
besides, had heen absorbed by the expenses towards the St. 
Petersburg-Libau-Denmark cable, &c. The ''advances guaran- 
teed by banks" had been reduced by about £55.555. whilst 
the cash balance had been increased by about £28.000, it heine 
necessarv to have funds available, and, lastly, “sundry debtors "' 
had been increased bv about £9.000. Under ''labilities" the 
"reserve and renewal fund"' had decreased by about £21,500. 
on account of the heavy extraordinary expenses. ‘The ''divi- 
dend equalisation fund " had been increased only bv the ordinary 
interest of its capital, about £14.000. The Board of Directors 
was, however, happy to be in the position to propose the same 
dividend and bonus as in the previous vear, viz., 20 per cent., 
of which 5 per cent. has already been paid as interim dividends. 
The Chairman concladed his speech with exvressicns of regret 
for having been obliged сп account of failing health to ask 
for the consent of his colleagues on the Board to his resigning 
the positicn of managing director in the course of the present 
vear. The business of the company had gradually developed 
so much that in the future it would be imnossible for one 
single person to attend to all the details. The Poard had there- 
fcre decided to substituto for the managing director a Board 
cf Management, composed of several perrons who. in view of 
theiv personal qualifications and meritorious collaboration with 
the Managing Director, offered the greatest guarantee for future 
effective administration cf the company. 

ISLE OF WIGHT LIGHT & POWER.—The accounts for the 
vear 1907, after providing for debenture interest and loans and 
preference dividend, show a net profit of £3,190. £2,500 have 
been transferred to the reserve fund for renewal of plant, £500 
written off wiring stocks, and £190 carried. forward. 

IISBON ELECTRIC TRAMWAYS.— The report for 1907 
states that the result of the operations for the past vear. after 
deducting interest and amortisation due on the debentures ot 
“The Companhia Carris de Ferro de Lisboa,” and after the 
payment. of £25.000 for interest on the debentures of this com- 
pany and the payment of London office expenses and directors’ 
remuneration, shows a net profit of 592.805, which. added to 
£15,711 brought forward. gives a balance of 2108.514. From 


this amount 255.000 has been placed to depreciation, and after 
writing off. £2,07/ for renewal of permanent way, the balance of 
5135.942 is placed to depreciation reserve account. After 
placing £5,000 to the credit of exchange, there is an available 
balance of £68,514, out of which the usual preference dividend 
amounting to £25.555 has been paid, and the directors now 
recommend the payment of a dividend of 5 per cent. for the 
усаг 1907, amounting to £29,709 on the ordinary share capital of 
32594.188, leaving £13.271 to the credit of pront and loss to be 
carried forward. Operating expenditure also shows a consider- 
able increase due to the enhanced price of coal and other sup- 
plies; but, notwithstanding these drawbacks, the operations of 
the company during the past vear have practically maintained 
the satisfactory figures of the previous year. Capital expendi. 
ture has amounted to £72.271, mainly on additional machinery. 
rolling stock, cables, and the electrification of the lift on the 
Elevador Do Carmo. The lease of the Elevador Do Carmo 
entered into in the previous vear has resulted in a fair return 
being earned on the expenditure incurred. ‘The mecting is on 
Мау 13th. Й 

MUSSELBURGH & DISTRICT ELECTRIC LIGHT & 
TRACTION.—The accounts for the vear 1907 show а net re- 
venue, including the balance brought forward, of 3.599. Aiter 
providing for debenture interest and a 2 per cent. dividend upon 
the preference shares. there is a balance of £119 to be carried 
forward. ‘The report makes menticn of the fact that the revenue 
has been affected by the strike in August. At the ineeting on 
Friday the report and accounts were adopted. 

NATIONAL ELECTRIC CONSTRUCTION.— The report for 
the усаг 1907 shows a gross profit of £29,776. and after deduct- 
ing expenditure there is a balance of £18.116. to which is 
added the balance carried forward from previous accounts, mak- 
ing a total of £20.460. The directors recommend the placing 
of £35,000 to reserve, and after meeting expenses of debenture 
issue (52,487), capital charges on town lighting installations 
(£1.200). debenture redemption fund £1.550), doubtful debts 
(£500), and depreciation (£673). there is a sum of £9.047 to be 
carried forward. The report states that the depression that 
had prevailed during the past year appears to be passing away, 
and hints at the possibility of commencing some of the con- 
cessions which the company secured before the depression set 
in. The directors anticipate. from negotiations which are now 
in progress, that at least two concessions will shortlv be put 
into practice. "The debenture issue referred to in last vears 
report was successfully placed. The meeting is on Мау 11th. 

POTTERIES ELECTRIC TRACTION.—The report for 1927 
shows capital expenditure of £3.880, mainly on permanent way. 
The revenue amounted to £111,670. an increase of £2.404 over 
the previous year, and after deducting expenditure, including 
£11,381 for debenture and other interest, there is а surplus of 
£27.874, to which has to be added £616 brought forward. The 
directors recommend the placing to renewal fund of 65.502. and 
to depreciation and reserve accounts of £2.500, in additien 
to a 4 per cent. dividend on the ordinary shares. The amount 
carried forward is £441. The expenditure upon the improve 
ment, renewal, and repair of the permanent way during the 
year amounted to 215.775. of which £6.299 has been charged 
against revenue, and the remainder to the renewals suspension 
account. An application is being made to Parliament for powers 
to double апу of the existing lines from time to time, as шау be 
required. The meeting is on the 12th inst. 

ORIENTAL TELEPHONE & ELECTRIC.—At the annual 
general meeting held on Wednesday last week, the report and 
accounts given in our issue for April 23rd were adopted. Mr. 
D. St. John Ackers, chairman of the company, who presided. 
stated that the financial crisis in Egypt had not affected the 
company appreciably, and that. so far from losing ground from 
that cause, there was very good reason for looking forward tea 
further considerable access of business very shortly. A lenzthy 
reference was made to the death of the company’s chairman, № 
Auckland Colvin, who occupied that position for ten vears. 

RANGOON ELECTRIC TRAMWAY & SUPPLY.— The тето 
and accounts. which have been made up to November Sh. 
1907. in Rangoon, and December 31st. 1907. in  Livern. 
have been duly certified by the auditors. During the year 25.0 
ordinary shares of £1 each, and 10.020 6 per cent. cumulative 
preference shares of £5 each. were issued. making the total 
issued share capital £377.001. The final instalment on thee 
10.000 preference shares became due on March 26th. 1008. The 
25.000 ordinary shares were subscribed for at а premium of £l 
per share, and the premium received, 225.600. has boen set 
against the formation expenses. underwriting and brokerace. 
and costs of share issues, reducing the balance on account o 
these expenses to 52.606 175. 114. Ditticulties have been ex 
perienced with the machinery. especially the two turbires. 
causing a delay of several months. and consequent prejudice t 
the company. It is only recently that these dithculties have 
been finally overcome, and the company placed in а position t 
supply a continuous twenty-four hours’ service. The machinery 
is now working satisfactorily. The electric. tramway is nv 
completed and running; the final portion of the track (Poor on 
deung route, 1794 single miles) was opened on March 12th. 198 
The measurements are: single track mileage, 2461: ronte 
mileage. 15:95. Notwithstanding that tratlio was consideribly 
interfered with during the year. the receipts were very satis: 
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factory, and show steady improvement. Under the agreement 
with the municipality the number of lamps to be installed in the 
streets total: arc, 450; incandescent, 1,050. А portion of the 
lamps were lighted on December loth, 1907. The manager in 
Rangoon reports that the whole of the municipal street lamps 
wili be completed and in operation at the end of April, 1908. 
A partial supply over a hnuted area was commenced im March, 
1907, and a 24 hours’ supply is now being given. The demand 
for energy 15 increasing as rapidly as can be dealt with by the 
company. The laying of the necessary mains is, however, а 
tedious process, as this can only be carried on during the dry 
scason. Including the estimated profits for the month of 
December, 1907, and after deducting the proportions oi the 
expenses in Liverpool and of the debenture interest chargeable 
to revenue, the profits amount to 57.664, to which is added 
51.775 brought forward from last year. Dedu ting preference 
dividend to December 311, 1967, viz., £9.000, there is a balance 
to be carried forward of £440. The ineeting is on the 14th inst. 

SOUTH METROPOLITAN ELECTRIC TRAMWAYS & 
LIGHTING.—The report for 1907 shows a capital expenditure 
during the vear of £40.580, making a total capital expenditure 
to December 31st, 1908, of £486,800. Тһе total revenue for 1907 
amounted to £51.570. and after deducting expenditure, including 
£6,000 interest on debenture stock, and providing for payinents 
to local authorities under agreements amounting to £1,230, there 
is a surplus of £8,477, in addition to £339 brought forward 
from previous accounts. ‘The dividend on the preference shares 
absorbs 528.586, and there is a balance of £430 to be carried 
forward. The trattic reccipts upon the tramways and light rail- 
ways, namely, £41.413, are an increase of £23,688 over those 
of the previous vear. The bad weather experienced during 
1997 has adversely affected the trattic receipts, bie the скара 
receipts upon the through service of cars between Penge and 
Crovdon indicate that the facilities thus provided have been 
appreciated by the public. Likewise, the extension of the Lon- 
don County Council tramway system to the company's terminus 
at Tooting has resulted in increased traffic receipts on 
the Croydon-Tooting section. In Apri] of this year а parcels 
delivery system was inaugurated. The receipts from the elec- 
tricity undertaking during 1907 amounted to £7.571. against 
£5.435 for 1906, and after deducting depreciation in respect of 
a battery sold, to the extent of £469, there is a balance of 
£2.975, compared with £2,671 for the previous year. The con- 
nections at December 3lst last represented the equivalent of 
£45,651 8-с.р. lamps, an increase of 59 per cent. over the pre- 
vious vear. The number of consumers were 603 agaist 472. 
The meeting will be held on the Lith inst. 

WEST COAST OF AMERICA TELEGRAPH.—At the annitl 
general meeting on Thursday, the report and accounts given in 
our last issue were adopted. Nir John Denison-Pender. who 
presided. in explaining the decrease in the gross receipts for the 
vear compared with the previous vear, stated that both the 
local and the international tratlic had fallen off. In addition the 
exchange in 1907 was 113d.. whereas in 1906 it was 143d. 
With regard to the increase in expenditure, the main cause of 
this was due to the earthquakes, which had devastated the 
country and had recessitated much expenditure in repairs, 


Bournemouth Tramway Disaster.—On Friday evening last a 
car. belonging to the Corporation. with about 30 passengers 
aboard. lett the rails on a curve, after descending a steep hill 
at a high speed. The car was fitted with hand and magnetic 
brakes. but apparently all failed to act. The car fell into a 
garden some 20 ft. below the level of the road. Seven pas- 
sengers were killed, апі nine seriously injured. At the top of 
the hill the system is changed from the overhead trolley to the 
underground conduit system. When the car left the rails the 
plough was left sticking in the conduit. The Board of Trade 
Inquiry was opened on Monday by Maior J. W. Pringle. One 
Witness said that he believed that the wheels of the car were 
skidding. The usual speed down the hill was six to seven miles 
per hour. Mr. Cecil Barber, trathic manager. said. at the 
inquiry on Tuesday, that both hand and magnetic brakes were 
fitted, the magnetic brakes; however, depended on the rotation 
of the motors for the operating current. After the accident 
the hand brake was found fixed tightly -on the eight wheels; 
the position of the magnetic brake indicated that it was not 
working at the time of the accident. One ot the four magnetic 
brake shoes was broken before the car went out, but this shoe 
was purposely disconnected so as to allow the other three to 
work. Mr. W. B. Lait, depot superintendent, who examined 
the car shortly after the accident, found the barrel of the rear 
controller in the reverse position, which would prevent. the 
magnetic brakes from working. This controller had been found 
previously to be defective, but had been repaired. "The driver 
who was on the car all the morning of the day of the accident 
stated that he had descended the same hill three times and had 
sed both hand and magnetic brakes. Another driver who was 
in charge of the car in the afternoon, stated that he left it at 
the depot at about three o'clock. as the controller was defective. 
The controller was repaired and the car sent out again. An 
inspector who was on the car at the time of the accident did 
not think the wheels skidded during any part of the journey. 


PARLIAMENTARY INTELLIGENCE 


BLACKBURN CORPORATION BILE.-—-This Dil. which 
has been before the Police and Sanitary Committee of 
the House of Commons this week, proposes under part 3 the 
borrowing of 59.050 for new tramways, repayable in 20 years, 
and seeks powers to purchase the Blackburn, Padiham, and 
Whalley Light Railway, which, when purchased. ts to torm part 
of the Corporation tramways undertaking. Powers are also 
taken to run omnibuses in connection with the tramway service. 

NATIONAL PHYSICAL LABORATORY.—An wcount has 
been ordered of the receipts and expenditure, with balance-sheet, 
of the National Physical Laboratory for 1907. 

PACIFIC CABLE.—1n the House of Commons on Monday 
Mr. Bellairs asked the Under-Secretary of State tor the Colonies 
whether the estimated loss to the British taxpayer of £62,590 
on the Pacific cable for 1908-9 was mainlv due to the faulty 
route selected to the barren rock called Fanning. Island; апа. 
whether it was practicable. and, if so. would the question be 
considered in conjunction with the Colonial Governments, to 
underrun and relay the cables to the shipping port of Hono- 
lulu, where the American cables land. so as to benefit British 
shipping. afford alternative routes by the American cables, and 
gain a fresh route to the Far East. Colonel Seely, in reply, 
stated that the estimated loss on the Pacific cable for the vear 
1908-1909 was 569.000, of which опу five-eighteenths, or under 
£14,000. wil fall on the British taxpayer. "The route via 
Fanning Island was adopted in accordance with the desire of 
the Colonial Governments concerned that the route should touch 
only British territory. In the absence of any suggestion from 
those Governments, His Majesty's Government do not propose 
to consider the question of relaving the line so as to touch at 
Honolulu. 

PROGRESS OF ELECTRICAL BILLS.—In the House of 
Commons last week the London United Tramways Bill was read a 
second time. 

SCOTCH PROVISIONAL ORDERS.— The Tramway Pro- 
visional Order of the Avr Corporation. came before Commis- 
sioners of the Private Legislation Procedure (Scotland) Act last 
week, The chairman was Sir J. Dewar, Bart, M.P. The 
order seeks to extend the Corporation tramway system in a 
number of directions, with the obiect of more completely con- 
necting up the various lines now working. There was some 
opposition by the Glasgow and South-Western Railway Co., 
but after an adiustment of clauses all opposition was with- 
drawn, and the preamble was found proved. 

Another Order dealt with was that of the Lanarkshire Tram- 
ways Co., the purpose of which was to extend the time for 
the completion of certain tramways authorised in 1805. There 
was no opposition to the Order. It had been found impossible. 
however, to finish the work by August 11th, 1908, the time given 
in the Order of 1905. Another purpose of the Order was to run 
omnibuses in connection with the tramways, whilst it was also 
proposed to obtain powers for raising additional capital. and 
also for additional borrowing powers. The original capital of 
the company was £200.000, the whole of which had been issued, 
and of the £50.000 borrowing powers. there have been issued 
£50.400 in debentures. Under the Order of 1905. an additional 
share capital was authorised, amounting to £216.C00. and bor- 
rowing powers to the extent of 272.000. None of the latter 
had been exercised, and there was an unexhausted balance of 
ordinary capital amounting to £108.000. The promoters desire 
to increase the share capital by £155.00, and the borrowing 
powers by £51,000. The reason for this additional cavital, it 
was stated, was that in the Parliamentary estimates of 1905 the 
engineers only dealt with the construction of the track and 
the power-house, but when before Parliament certain other 
matters were thrust upon the company, which caused a great 
deal of money. Тһе preamble was found proved.. 


APPOINTMENTS AND PERSONAL NOTES 


The Accrington Corporation have decided that the salary of 
Mr. А. W. Clegg. Assistant Electrical Engineer, be increased 
from £150 {о £165 per annum, with an additional sum ot £10 
next vear. 

Mr. Donald M'Coll, formerly chief assistant. im the Account- 
ants Department of the Glasgow Corporation, has been ap- 
pointed General Manager of the Shanghai Electric Tramways, 

The salary of the Wimbledon Borough Electrical Engineer, 
Mr. H. Tomlinson Lee. having been increased at the last meeting 
of the Council from £400 to £500 per vear, the Electricity 
Committee has approved the following increases of salary being 
granted to other members of the staff:—Mr. R. N. Torpy, 
deputy electrical engineer, £260 to £225 per annum: and Mr. 
R. W. Klitz. mains superintendent. £175 to £2C0 per усаг. 

The following increases in the salaries of members of the 
staff of the Fulham electricity and dust destructor department 
have been granted :—N. А. Chesterfield, chiet clerk (present 
salary, £180). £10: T. Welch, assistant engineer (£120), 
£o 10s.: Н. Ellis, assistant engineer (£150), £6 105.; E. Hay- 
wood. assistant engineer (£117). £6 10s. ; Е. J. White. assistant 
mains superintendent (£125;, £5. 
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MISCELLANEOUS CITY NOTES 


CALCUTTA ELECTRIC SUPPLY CO.—A final dividend at 
the rate of 95 per cent. per annum for the half-year to December 
3lst, 1907, has been recommended. This makes, with the interim 
dividend already paid, 8 per cent. for the vear. 

CITY OF BUENOS AIRES TRAMWAYS CO. (1904).— The 
directors have declared a dividend of 1s. 3d. per share, less 
tax, for the quarter ended March 31st, 1908. 


COMPAGNIE GENERALE DE TRAMWAYS DE BUENOS 
AYRES.—4A statement has been issued by this company, says 
the Financial News, which was formed by Belgian and German 
capitalists as a tramway trust about a vear ago, that the 
company's capital has been devoted to the acquisition of shares 
in the Anglo-Argentine Tramways Co., the Capital Traction & 
Electric Co., the Buenos Ayres Grand National Tramways Co., 
and the Buenos Ayres Electric Tramways Co. (1901). In addi- 
tion, the company has acquired the rights to the concessions 
- and all the installations of the Belgo-Argentine Tramways de 
Buenos Ayres. together with the undertaking, installations, and 
concession rights of the Buenos Ayres & Belgrano Tramways 
Co. The price in the latter case amounts to £1.348.000, of 
which the sum of £1.148.000 has still to be paid. By virtue of 
the right reserved to it, the Compagnie Générale has decided 
to pay this balance of £1,148,000 at one time in 1908, instead 
of making an annual payment of £60,500 down to 1957, but, 
on the other hand, the company has ceded to the Anglo-Argentine 
Co. the Belgrano undertaking with all its rights and charges. 
By reason of the payment of £1,148,000 the Anglo-Argentine 
Co. will be freed from the date of payment of the annuity of 
460.500 which was incumbent upon it. The effect of this 
cession will be that the Compagnie Générale will become the 
possessor of 316,000 ordinary £5 shares of the Anglo-Argentine 
Tramways Co., and in addition to having “B?” preference 
shares, the ordinary shares will assure the company a majority 
in the Anglo-Argentine Co. ‘The seven tramway undertakings 
which are sought to be brought under a uniform system of 
working in Buenos Ayres have a total length of 310 miles, and 
the duration of the concessions varies from 50 to 91 years. 


COVENTRY ELECTRIC TRAMWAYS CO.—<A dividend of 

} per cent. (7s. per share) for the усаг 1907 is recommended. 
The sum of £3,900 is placed to reserve for depreciation, and 
£114 carried forward. The directors propose to apply £4.000 
in reduction of the company’s indebtedness to the New General 
Traction Co., Ltd. 

EASTERN TELEGRAPH.—-The accounts for 1907 show, after 
making a contribution to the general reserve fund. payment 
of interest on the 4 per cent. mortgage debenture stock, divi- 
dends on the 3, per cent. preference stock. and 3 interim 
dividends of £1 5s. per cent. on the ordinary stock to Sep- 
tember 30th, 1907, that there is a balance available, to which 
the directors recommend payments of a final dividend of £1 5s., 
and a bonus of 2 per cent. (free of tax), making 7 per cent. 
on the ordinary stock for the vear. 


RIO DE JANEIRO TRAMWAY LIGHT & POWER CO.— 
Messrs. Edouard Quellenec and Jean Laval. of Paris, and the 
Verstracten of Brussels have been elected directors of the Rio 
de Janeiro Tramway Light & Power Co., Ltd., to represent 
the French and Belgian bankers, who have recently taken а 
large interest in the securities of this company. 


MISCELLANEOUS BUSINESS NOTES 


EVERSHED & VIGNOLES.—Mr. 8. Thomas Pemberton, of 
Council Chambers, 109 Colmore How, Birmingham, has been 
appointed agent to Messrs. Evershed & Vignoles, Ltd., tor the 
Midland counties. He will have his headquarters in Birming- 
ham, and his district will embrace the counties of Warwick, 
Worcester, Nottingham, Derby, Leicester, “айога, and Shrop- 
shire. Inquiries and orders relating to the firms measuring 
instruments, meggers, bridge-meggers, aud other manutactures 
trom firms in this district, may ve addressed to Mr. Pember- 
ton, and will receive pro:npt attention. 

LIQUIDATIONS, BANKKUPTCIES, WINDINGS UP, &c.— 
The publie examination in the bankruptcy of A. Е. Mander, 
trading as Mander Bros., and Е. M. Mander, Electrical Engineer, 
&c., late of 62 Victoria Road, and 258 Loyell Road, Aston, 
Birmingham, took place at the Court House, Corporation Street, 
Birmingham, last week. The statement of affairs shows a de- 
ficiency of £243. In 1906 debtor started business as electrical 
engineer with a capital of £30. The business was subsequently 
turned into a limited liability company, with a capital of 21,000, 
with the debtor as one of the directors. The examination was 
concluded. 

Ernest Noel Owen, Electrical Engineer, 1 Grove Cottage, 
Hampstead, has been adjudicated bankrupt. The first meeting 
of creditors will be held on May llth at 2.50 p.m. in the 
Bankruptcy Buildings, Carey Street, London, and the pubic 
examination will be held at the same place on June 19th at 
11.30 a.m. 

Singapore Tramways, Ltd., is to be wound up voluntarily, and 
Mr. G. G. Walker, 19 St. Swithin's Lane, London, E.C., has 
been appointed liquidator, Creditors are requested to send in 
claims by June 2Uth. 

MORDEY-FRICKER PREPAYMENT METER.—The Board 
of Trade has approved of the Mordey-Fricker electrolytic 
prepayment meter. 

SIMPLEX CONDUITS, LTD.—New premises at 16 Corpora- 
tion Street, Manchester, and 72a Waterloo Street, Glasgow, 
have been opened by Simplex Conduits, Ltd., where stocks of 
conduits, cables, fittings, lamps, &c., are held. The telephone 
numbers and telegraphic addresses remain as before. 

VICKERS, SONS & MAXIM, LTD.—The employees of the 
Electrical Department of Messrs. Vickers, Sons & Maxim, Ltd., 
held their second dance in. Sheffield on Wednesday last week. 


NEW COMPANY 


PILGRIM HOUSE.—This company was registered on April 
28th, with a capital of £14,000 in £1 shares, to acquire certain 
freehold premises in Pilgrim Street, Newcastle-on-Tyne (part 
known as “Pilgrim House "), to adopt an agreement with the 
Right. Hon. К. б. Watson, W. S. Burton, and P. Corder. and 
to carry on the business of landowners, builders, contractors, 
suppliers of electric energy, electricians, merchants, financiers, 
estate agents, &c. The subscribers are: —W. S. Burton, В. SÙ. 
Watson, P. Corder, W. H. Golding, T. Jameson, J. J. Bram- 
wel. T. R. Hutchinson. No initial public issue. The number 
of directors 1s not to be less than two nor more than five: the 
first are W. S. Burton, R. S. Watson, and P. Corder. Qualifica- 
tion, 100 shares. Remuneration as fixed bv the company. Re- 
gistered oftice, Pilgrim House, Pilgrim Street, Newcastle-on- 
Tyne. 


TENDERS INVITED. 


(Continued from page và.) 


CORPORATION OF BRISTOL.. 


ELECTRICITY DEPARTMENT. 


HE ELECTRICAL COMMITTEE will be glad to 
receive Tenders for the Supply, Delivery and Erection of the 
following :-- 
(«) D.C. Works Power Distribution Boards at the Avonbank 
Electricity Works. 
(^) E.H.T. and L.T. Substation Switchgear for Shirehampton. 
(c) D.C. Power Switchgear for supply to the Avonmouth 
Docks. 
(7) Extension of Galleries at the Avonbank Electricity Works. 
Copies of the Specitications and Forms of Tender, together with 
the necessary drawings, may be obtained from the undersigned on 
payment of а deposit of Two Guineas for each section (which will 
be returned on receipt of a bona de tender), on the following 
dates :— 
(a) and (c) 11th Мау. 
(b) and (d) 18th Mav. 
The Corporation do not bind themselves to accept the lowest 
or any Tender. 
H. FARADAY PROCTOR, 
City Electrical Enginer, 
City Electrical Engineers Otlice, 
Temple Back, Bristol. 


COUNTY BOROUGH OF SALFORD. 


ELECTRICITY DEPARTMENT. 


НЕ ELECTRICITY COMMITTEE OF THE 
SALFORD CORPORATION invite tenders for the supply, 
delivery and erection at the Corporation Electricity Station, 
Frederick Road, Pendleton, of the following Plant :—Npecitication 
Хо. У. 16, Cooling Towers, Tanks, Pumps and Pipe-work. 


Specitication and form of tender may be obtained on application 
at the office of Mr. Victor A. Н. M'Cowen, M.L E. E., the Borough 
Electrical Engineer, Frederick. Road, Pendleton, on payment of a 
deposit of two guineas, which will be returned provided a bona ade 
tender has been sent in and not withdrawn. 


Extra copies may be obtained at 10/- each, which is not returnable. 


Sealed tenders endorsed ©“ Tender for Cooling Towers, &c.." 
addressed to the Chairman of the Electricity Committee, must 
be delivered at the aforesaid oflices of the Borough Electrical 
Engineer at or before noon on Monday, May 25th, 1908. 


The Committee do not bind themselves to accept the lowest or any 
tender. 
L. С, EVANS, 
Town Hall, Toren Clerk, 
Salford. 
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MARCONI’S WIRELESS 


A Т the annual general meeting ot Marconis Wireless Tele- 
graph Co., on Thursday, Sir Charles Euan-Nmith, K.C.B., 
C...4. (chairman of the company), presiding, the report and 
accounts given. оп page 665 of our last issue were adopted. 
The chairman, in expiessing regret at the long delay which had 
occuried since last the shareholders were called together, said 
that up to the middle of last year political considerations 
weighed with them mainly in deterring the publication of any 
details connected with the company’s position. Тһе question as 
to the ratification of the Berlin Convention and the extent to 
which that ratification would be accepted by foreign Govern- 
ments was still unsettled, and the Government finally 
announced their intention of ratifying the Convention. Mr. 
Marconi was on the point of solving the question of Trans- 
atlantic communication. The report and balance-sheet had, 
theretore, been delayed in order that the directors might be 
able to state to the shareholders that the main object of their 
enterprise had been achieved. 
Giving a general review of the progress of the company, 
the chairman referred to the cable companies. It was, he 
said, not til niue to ten years after the first cable was laid 
that even a minimum of success was achieved, and at one time 
it was actually in contemplation to take up and sell at scrap 
value the cable first laid in the bosom of the Atlantic. The 
Board could afford to rejoice in the success of the cables, because 
it was the firm opinion of the directors that there was ample 
room for the profitable operation of both the wireless and cable 
services. But the inemory of the early ditticulties and struggles 
of the first cable company should afford encouragement to them. 
But the past, he continued, with all its ditticulties, its obstacles, 
and its disappointments, might now be regarded as finished and 
done with. The tremendous achievement of regular Transat- 
lantic communication was an accomplished fact. Wireless tele- 
graphic communication with the United states of. America was 
now as easy, and, when the contemplated improvements were 
completed, would, the directors believed, be as rapid and as 
easily available as that carried on by the cable companies, the 
difference being that they hoped to accomplish the service 
which they rendered to the public at a little more than 50 per 
«ent. of the present cost. Henceforward, all the efforts of the 
directors would be concentrated on turning to profitable account 
the enormous advance in all branches, and especially in the 
transoceanic service. The multiplication of facilities was now 
merely a matter of expenditure, which, as compared with the 
results that should be realisable from this multiplication. and 
completion of the system, might be regarded as trivial and 
insignificant. It was, therefore, in a spirit of confidence that 
the directors solicited the further support of the shareholders 
and of the general public for the purposes of exploiting the 
immense resources that had recently been opened up, and of 
securing substantial returns. The company had been subjected 
to some criticism, inasmuch as no profit and loss account was 
issued with the balance-sheet, as had been done on two or 
three former occasions. In this thev acted on advice given, 
after prolonged consideration, by their solicitors and auditors. 
As a matter of fact, they had bv the sale of shares and in other 
ways realised an apparent net profit of over £32.000. which 
has been put back into the capital account, but as the balance- 
sheet and report would be looked upon as forming the basis for 
the issue of fresh capital, it was considered advisable not to 
put anything before the public which could, in any way, be 
regarded as laying claim to making regular profits. The pro- 
gress that had been made in their ship-to-shore business in 
connection with what is now an established ** Marconi Wireless 
Exchange” had been constant. The change in their policy in 
February last had been productive of promising results. They 
had accepted, under certain provisos, the princip!^ of inter- 
communication, and the Post Othce, on their side, had ac- 
quiesced in, and promised their most favourable consideration 
and support to. several very important matters. They believed 
they would also now receive the support of the Post Office, the 
Colonial Office, and the Admiralty. The Foreign Oftice had also 
recently accorded their support in a matter of great importance 
in a foreign country, which had secured for us another most 
promising field of action. The general terms in which he had 
intimated the friendly intentions of the Post Office had been 
embodied in a letter from the Postmaster-General, which laid 
down in so many words his willingness at once to enter upon 
a favourable consideration of many of the points which were 
submitted for his consideration. Ав to their general progress 
throughout the world. thev were now securing profitable business 
all over the face of the globe, America, Canada, South America, 
France, Italy. Russia, Belgium, and China having all come to 
the company for apparatus and installations. Their manufactur- 
ing depot at Dalston was splendidly equipped and designed to 
meet all foreseen demands. and their training school for teach- 
ing wireless telegraphy was accomplishing all that they hoped 


TELEGRAPH COMPANY 


for when it was first installed. In Paris а receiving office had 
been opened at the headquarters of La Compagnie Frangaise 


Maritime et Coloniale de Telegraphic sans Fil, 35 DBoulevaid" 


des Capucines, where messages could be handed in for trans- 
mission by wireless telegraphy to passengers on board such ships 
at sea as may be fitted with their apparatus. As to Lloyd's, their 
relations with this great asscclation had now been placed on 
so satisfactory a footing that they hope to avoid in the future 
the litigation that has been not intrequent in the past. The 
directors believed they had acted on the best advice obtainable 
as to the form which the new increase of capital should take, 
and it was felt that an issue of preference shares to the public 
bearing a satisfactory rate of interest would be the best course 
to pursue. lt was unnecessary to enlarge on the fact that the 
expenditure of this money must place the ordinary shares on 
a far more satisfactory position than they held at present. 
The directors had every reason to believe that the 10 per cent. 
which it was proposed to allot as dividend to them atter the 
payment. of 7 per cent. on the preference shares would be easily 
realised. 

Mr. G. Marconi, in. seconding the adoption of the report, 
stated that the transmission of messages between Ireland and 
America was commenced before the stations at Clitden and 
Glace Bay were completed. ‘The working of the Transatlantic 
service during the seven and a-half months since it was in- 
augurated has in every way confirmed the view which he had 
long held—namely, that wireless telegraphy could furnish, and 
would furnish, à new and economic method of communication 
with America and other far distant countries. The experience 
gained so far had been sutticient to enable him and his assistants 
to indicate exactly what modifications and extensions of the 
present equipment of the stations would be necessary for the 
continuous operation of the stations on a 24-hour day basis at 
a high rate of speed. For some months past the majority of 
messages had been carried out across the Atlantic during the 
daytime, and no interference whatever with the working of 
the ship to shore stations had resulted from the long-distance 
Transatlantic stations. No special attempt had been made, so 
far, to work at high speed, although he had recently been 
informed that a speed of 24 words per minute had been achieved 
in communication from Canada to Ireland. He was confident 
that with slight modifications of the apparatus a speed of at 
least 30 words a minute could be obtained. 

Quite recently he had carried out some tests with short- 
distance stations, with the result that duplex working was 
possible. If this were applied to the Transatlantic stations 
it should double the effective rate of telegraphing. The Italian 
high-power station at Coltano was nearing completion. Some 
delay had been caused by the buildings which the Government 
had undertaken to construct not being ready in time. The 
installation of electrical plant was now being proceeded with, 
and the station would be completer by ‘the end of the year. 
The Italian Government had also entered into a contract for 
the construction of high-power stations in Abyssinia. Eritrea, 
and also on the Somali Coast. It was also hoped by the Italian 
Government that communication might be carried out with 
ordinary Post Office or commercial services between England 
and Italv. and negotiations had been going on between the 
Italian Post Office and the British Post Office in this con- 
nection. 

During the course of a short discussion Mr. J. D. Rees, 
M.P., said the Postmaster-General's attitude towards the com- 
pany was perfectly friendly. Mr. John O'Connor, M.P., ex- 
nressed the opinion that the directors had been well 
advised in accepting the Government's. condition. Financial 


conflicts with Governments were always futile and sometimes 


disastrous. An extra-ordinary meeting was afterwards held. 
when a resolution to increase the capital by the issue of 250.000 
preference shares of £1 each was carried. 


Birmingham Local Section of the Institution of Electrical 
Engineers. —At the annual general meeting held yesterday, the 
report of the committee was presented. Owing to the loss sustained 
bv the Institution in the death of Lord Kelvin, the President, 
the Local Section annual dinner was not held this session. The 
oflicers for the season 1908-9 are as follows :—Chairman, Prof. 
G. Карр. Vice-Chairman, Mr. R. К. Morcom. Ordinary Mem- 
hers of Committee :— Messrs. V. Bornand, A. R. Everest. A. 
Lindsay Forster. С. W. Hill, J. P. Kemp, Henry Lea, J. F. 
Lister, Dr. D. K. Morris; Messrs. A. Pearson, M. Railing, А. M. 
Tavior, J. C. Vaudrey. Hon. Secretary, Mr. H. B. 
Matthews. In accordance with the rules governing Local Sec- 
tions, Messrs. A. H. Bate and W. E. Groves retire from the 
committee, having served in the same capacity for three vears 
conseentivolv. These gentlemen are elighle for re-election in 
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THE MUNICIPAL EXHIBITION 


HERE are very few exhibits of electrical interest at the 

Municipal, Buitding, and Public Health Exhibition, which 
was opened on Friday last at the Royal Agricultural Hall. The 
first exhibit to attract our attention, taking the stands in the 
order in which they are numbered, was that of Messrs. Moun- 
. tain & Gibson, Ltd., of Elton Fold Works, Bury, Lancashire. 
This firm showed several types of traction trucks, and also 
brakes and sand gear for tramcars. The type of truck supplied 
by the firm to the London County Council for their new 
rolling stovk is so designed as to allow a large percentage of 
the weight to the borne by the driving wheels. An entirely 
new system of brake rigying, adapted to the use of the mag- 
netic brake in conjunction with the hand-operated wheel 
brakes, has been provided. When the magnetic brake comes 
into action, the wheel brakes are automatically put into use. 
The sand gear (Whittaker's) exhibited is of very simple con- 
struction, and can be easily fitted to any existing cars. The 
valve can be operated from either end of the car by depressing 
a pedal. 

The next exhibit of electrical interest was that of the Lah- 
meyer Electrical Co.. Ltd., cf 109-111 New Oxford Ntreet, Lon- 
don, W. Apparatus for electrically sterilising water or air 
by means of ozone is on view. The Otto Ozoniser described 
in ELECTRICAL ENGINEERING, March 12th, page 392, has been 
fitted with an improved form of tap in which the contact 
closing the primary circuit of the transformer is made by the 
pressure of the water on a tin diaphragm. This is a distinct 
Improvement on the original tap, in which the contact-pieces 
and wires were exposed. The air ozoniser is constructed on 
exactly the same principle as the water ozoniser. The air is 
diawn between the plates between which the discharge is 
taking place by means of a small fan driven by an electric 
motor, which. in the case of a continuous-current supply cir- 
cuit. also operates as a converter supplying the transformer 
with alternating current, 

Messrs. Boulton & Paul, Ltd., of Rose Lane Works, Norwich. 
exhibited а 18-kw. portable parattin-electric generating set for 
65 volts 52 amps. died current. "This set, which runs at a 
speed of 1.200 r.p.m.. is sufficient to supply one hundred 16-c.p. 
metallic filament lamps. ‘‘Chloride’’ and “Exide” accumu- 
lators, manufactured by the Chloride Electrical Storage Co.. 
Ltd., of Clifton. Junction, Manchester, are exhibited. The 
б Chloride " cells are fitted with the patent thin wood separator. 
' А complete X-ray installation, by Alfred E. Dean, of 82 Hat- 
ton Garden, E.C.. is on view, and demonstrations are given 
daily bv the staff of the London Hespital. — The various 
methods employed for protecting the operator from the harmful 
action of the rays are of particular interest. The ‘ Alpha” 
shield. made of very thick lead glass, effectively cuts off all the 
rays, except in the one direction, and other protective aprons, 
gloves, and large screens are on view. Messrs. Heenan & 
Froude, Ltd.. of 4 Chapel Walks. Manchester, exhibit а model 
of the 100-ton-capacity refuse destructor, as erected tor the Wood 
Green Urban District Council. The principal features of the 
destructors built by this firm are the undulating construction 
of the furnace roofs, and the use of steam-driven fans for 
creating the necessary draught. The air which is taken from 
inside the building is blown by the fans throngh heating pipes. 
and reaches the refuse at a hich temperature, thus helping to 
drv up апу moisture and considerably assisting the combustion. 

The Tramways Department of the London County Council 
exhibits а full-size section of the underground construction 
for their conduit system of tramways. A plough collector 
complete and one in pieces are also shown. A section model 
of the “G.B.” surface-contact system of electric traction, show- 
ing the cable and contact mechanism, is also on view. In con- 
nection with the exhibition a municipal conference is being held. 
А Paper was read vesterday by Mr. Leon Gaster on “Ethcient 
Hlumination and Municipal Requirements," and on Monday 
next Mr. J. S. Dow will read а Paper on ‘The Measurement of 
Light and Illumination." Both Papers will be illustrated by 
demonstrations of various systems of lighting, and several 
manufacturers of electric lamps are lending lamps and cther 
apparatus for these demonstraticns. 


NEW PUBLICATIONS 


“Questions and Answers in Electrical Engineering." 
Mocre and Frank Shaw. 
2s. 6d. 

“Journal of the Institution of Electrical Engineers," April. 
(London: E. & F. N. Spon, Ltd.) 5s. 

“The Calenlus for Engineers and Physicists.” by Robert Н. 
Smith. Second edition. (london, Charles Се & Co.. Ltd. 
Ts. 64. 

"Elementary Manual of Applied Mechanics,” by Andrew 
Jamieson. Eighth edition. (London: Charles Сап & Co.. 
Lid. 5s. 6d. 

UNGenm e Abstracts," April Section A. Physies. Section E. 
е Engineering, (London: E. КОТ”. М. Spon. Ltd.) Price 
1- 64. 


By A; FE. 


(London: Longmans, Green & Co.) 


CATALOGUES AND PAMPHLETS RECEIVED 


METALLIC FILAMENT LAMPS.—We have received from 
Messrs. Neville Williams & Co., 11-апа 13 Southwark Street, а 
leaflet containing a price list of metallic filament lamps of British 
manufacture. These are of the following sizes :—130 volt, 50 с.р. ; 
50 volt, 16 c.p.; 25 volt, 8, 16. or 25 c.p. A special 25-volt, 
15-с.р. lamp is also made for candle fittings. The etticiency i 
given as l'2 watts per c.p., and the firm guarantee to replace 
lamps which break down during the first 100 hours. Another 
list gives particulars of the automatic transformer switch 
described in ELECTRICAL ENGINEERING, March 19th, p. 449. 


ARC LAMP LOWERING GEAR.—A 44-page catalogue from 
the London Electric Firm, of George Street, Croydon, deals 
with the various forms of their well-known ‘опе working part” 
arc lamp lowering gear. Illustrations and particulars are in- 
cluded of contact devices, counter-weight lowering gear, two- 
stage lowering gear, stranded wire lowering gear, centre-pole 
lowering gear, inverted gear, self-sustaining winches, flexible 
wire rope, guide pulleys, arc lamp brackets, &c. Мапу of the 
useful appliances have already been illustrated in ELECTRICAL 
ENGINEERING. 


STORAGE BATTERIES.—A leatlet from the Hart Accumu- 
lator Co., Ltd., at Stratford, calls attention to advantages of 
a new type of separator known as the ‘‘Hexite” patent 
separator, which they are putting on the market. 


THE McGxAW PUBLISHING CO.—We have received an 
interesting. booklet. from the McGraw Publishing Co. in West 
39th Street, New York, describing the large new buildings, 
where our three American contemporaries, the Electrical World, 
the Street Railway Journal, and Engineering Record are pro. 
duced. A complete description of the constructive features of 
the building and the arrangement of the various departments 
is given with excellent views of the offices, printing DRE ќе 
and some historical notes on the development of our great 
American electrical contemporary. 


SINGLE-PHASE MOTORS.—A list is to hand of single- 
phase motors of sizes ranging from 4 to 2G h.p., for various 
voltages and frequencies, which Messrs. Е. Н. Biook, Ltd.. of 
Colne Road, Huddersfield, have in stock for immediate de- 
livery, together with a price list of standard back gear for 
fitting to these motors. | | 


The Journal.—Accompanving the last issue (No. 188. Vol. 46) 
of the Journal of the Institution of Electrica! Enpineers is a 
most excellent reproduction of a portrait of the late Lord 
Kelvin. together with a few notes on the life of the late 
president. The following Papers, with their discussions, both 
in London and the Local Sections are included : tlhe Develop. 
ment of Turbo-generators," by Dr. R. Pohl; “Cost of Electrical 
Power for Industrial Purposes," by Mr. J. Е. C. Snell. Two 
Papers discussed. only in the provinces are also given, viz, 
“Magnetic Oscillations in Alternators,” by Mr. С. W. Werrall, 
and “The Commercial Aspect of Electric. Power Supply.” by 
Mr. W. B. Woodhouse. І 


Claim Against Rand Central Electric Works. —Deífore Mr. 
Justice Swinfen Eady, in the Chancery Division of the Hizh 
Court, on Wednesday, a claim by Mr. Spengel against the Rand 
Central. Electric Works, Ltd., was heard. The question to he 
determined. was the amount for which Mr. Spengel had to 
prove in the winding-up of the company. Не had been ар: 
pointed general manager of the company, and was to be paid 
a salary and a further remuneration by percentage on the 
profits. No question arose now about his fixed salary: the 
whole question was with regard to his further remuneration. 
This was to be on the basis of equivalent five per cent. oi the 
surplus net profits of the company. For a time the company 
carried on business, and in 1907 it was sold to the Victoria 
Falls Power Co., Ltd. The claimant said that on the sale 
of the assets the proceeds were more than sutticient in value 
to repay the capital account, that there was a surplus left. ard 
that he was entitled to a percentage. Plaintiff had an alterni- 
tive claim. He said that the liquidator, in estimating the 
profits for the period from December lst, 1905. to Janua 
olst. 1907, had made a mistake, because he had debited << 
against the profits of the vear. His Lordship said the shot 
answer to the first part of the claim was that the claimant k і 
failed to prove that the proceeds of the sale were such as be 
alleged. As regarded the alternative claim, he was satisfied 
that the claimant's objection was not well. founded. In his 
Lordsh'p's opinion, the claimant was not entitled to take as 
the net profit for the 13 months the gross profit. He was bound 
to allow а proper sum tor depreciation, and the £26.990 s- 
called renewal was, in fact, 15 months’ depreciation, and that 
must be deducted before the net profits. were arrived at. Tie 
claimant was entitled to £64 6s. 114.. the balance. plus £144 12>. 
in respect. of a slip which had occurred. Though in princi? 
the claim failed. the claimant had got something. and his 
Lordship thought the best course would be to all w him © 
M his own costs, and allow the liquidator to take his out. of 
the assets, 
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SUMMARY 


OwiNG to pressure on our space we have been 
obliged to hold over a number of interesting letters re- 
lating to the suggested use of the term '' wire lamp’ 
in place of ‘‘ metallie filament lamp.” 


Lorn CRoMER's Committee of the House of Lords com- 
menced consideration of the first of the three Electric 
Power Bills relating to London which have been de- 
posited in Parliament, namely, the London and District 
Electricity Supply Bill—the Bill known as the Parshall- 
Hammond Bill. The Hon. J. D. FirzGkRALD, K.C., 
in opening the ease for the Bill. said that, now that the 
London County Council had definitely decided not to 
introduce another Electrie Power Bill, the мау was 
clear for private enterprise. The main feature of the 
Bill is the low price at which electrical energy is to be 
sold: £3 per annum per kilowatt of maximum demand, 
plus (25d. per unit for untransformed alternating cur- 
rent: £3 10s. per kilowatt. plus ОЗА. per unit for 
transformed alternating current ; and £4. 10s. per kilo- 
watt, plus 0:33d. per unit for direct current. Tt is pro- 
posed that the company shall be empowered to supply 
direct to all consumers of 250 kw. maximum demand 
or over, and that for all consumers under this quantity 
the authorised distributor must supply at a price 1 per 
cent. above that offered by the power company in re- 
spect of each 10 kw. below 250 kw. The object of this 
clause, Mr. Fitzgerald said, was to do away with the 
necessity for appealing to the Board of Trade in the 
ease of all small consumers, to determine whether 
there should be competition, but the promoters offer 
to agree to the latter alternative, which is the course 
laid down in a number of existing Electrie Power Acts, 
and is known as the ''KrrsoN " Clause. — Another 
clause in the Bill relates to purchase, and is based upon 
à tenure of 42 vears, at the end of which the company 
13 to be repaid the whole amount of capital expendi- 
Lure, plus any sum that may be necessary to bring the 
dividends of the company to the equivalent of 6 per 
eent. if such. an amount has not been paid. Тһе 
clause. however, leaves the question still to be deter- 
mined by Parliament as to whether purchase shall take 
place or not, and by whom. Mr. H. F. PARSHALL on 
Friday dealt with the engineering details of the Bill. 
The proposal is to erect a generating station at Bark- 
ing, having a capacity for dealing With a maximum 
load of 60,000 kw.. and ultimately ‘of 120.000 kw. The 
capital expenditure upon the first stage (60,000 kw.) is 
put at £2,600.000, and for the completed station 
£4,270,.000. The capital powers of the company are 
£4.500,000 in share capital and £1.500,000 borrowing 
powers. The system of generation will be three- -phase 
current at 15,000. volts, and a frequency of 50 eyeles. 
There will Бе 14 control stations throughout the area, 
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to which duplicate mains will be connected, and these 
in turn will be connected to transformer stations from 
which the supply will be given. Tables have been put 
in showing estimated savings to all the existing author- 
ised undertakers if they were to take the whole of their 
day load from the power company and deal with the 
peak loads from their own stations. Mr. Parshall 
added that the estimates of the undertaking have been 
based upon contracts which responsible firms will be 
willing to enter into should the Bill be passed. The 
general feeling on the part of the opposition is that, in 
the event of the Bill being passed, the purchase clause 
should be amended to provide that. the undertaking 
should be liable to purchase in 1931, the date when the 
existing companies” undertakings are purchaseable by 
the local authorities, and that the terms of purchase 
should be upon the basis of the Electric Lighting Acts 
and net upon the basis of the return of capital expen- 
diture. General objection is also taken to the modifi- 
eation of the Kitson elause which is proposed in. the 
Bill. (Page 721.) 


A REPORT on the Halifax tramways system was de- 
livered to the Corporation by Major CagpEW and Mr. 
H. Gikanam Harris) last week. The report 
that on account of the adverse physical eon- 
ditions the system must be. kept at the 
highest possible level of elħcieney in order to 
ensure safe and economical working. and that in the 
past this level has not been maintained. The use cf 
single-deek ears on the steep gradients is advised, and 
it is recommended that the emergeney and the 
ordinary braking should be performed by one piece of 
apparatus. The use of different types of controllers is 
severely condemned. (Page 736.) 

Тик new plant which has been put down in the 
generating station of the Central London Railway con- 
sists of a slow-speed horizontal eross-eompound engine 
directly coupled to a 2.000 kw. three-phase alternator. 
In connection with this set a condenser of the baro- 
nietrie type and a brick cooling-tower of special design 
have been erected. The new plant has been provided 
partly to meet the extra traffic in connection with the 
Franco-British Exhibition, for which an extension to 
the line has been made with a new station opposite 
the Wood Lane entrance to the Exhibition. ( Page 
431.) 


ILLUSTRATIONS and particufars are given of the new 
6.000 kw. Willans-Siemens’ turbo-alternator at the 
Manchester Electricity Works, which generates at 
6.500 volts and runs at 1,000 r.p.m. An interesting 
feature in the design of the alternator is the arrange- 
ment of the forced ventilation, which is supplied from 
a special electrically-driven fan plant. — A full load 
steam consumption of 15°85 lbs. per kw. hour is guar- 
anteed. (Page 735.) 


Ir has been found that filaments of the metal tungs- 
ten. which in ordinary circumstances and at or- 
dinary temperatures are brittle and cannot be easily 
manipulated, become sufficiently ductile to permit of 
their being drawn into finer filaineuts, which in turn 
‘an be bent or coiled to апу shape. if they are heated 
to a temperature just below red heat. It has also been 
discovered. that by the addition of a certain amount 
of the oxides of certain of the rarer metals. the resist- 
ance of tungsten filaments ean Бе considerably in- 
creased without deereasing the life of the filtunents. 
(Page 738.) 


хаух 


WE аге able to publish the experiences of several 
engineers who have adopted metallic filament lamps 
for street lighting. In several cases where the lamps 
are run in series the average life of the lamps has been 
much improved by care in. pairing them suitably. In 
those undertakings where the lamps have been in use 
long enough to enable accurate figures of costs to be 


arrived at, it is evident that this form of lighting is a 
gcod deal cheaper than gas. — Experience seems to 
vary as to the effect on the life of the lamps of en- 
closing them in globes and desirability of allowing a 
certain amount ot play in the holders to allow of move- 
ment in windy weather. In order to avoid the incon- 
venienee of series running, 240 lamps are beginning to 
be adopted. There are a few complaints as to varia- 
tions in different batches of lamps, and some enzineers 
have purposely underrun the lamps somewhat with a 
view to obtaining better life at a slight. sacrifice of 


efficiency. On the whole, however. the life records are 
excellent. (Page 740.) 


IN a Paper read before the Institution of Electrical 
Engineers on Thursday last. Mr. G. E. MANSBRIDGE 
described. the methods. employed in the manufacture 
of electrical condensers. In the author's process, used 
by the Post Office for manufacturing condensers for 
telegraph and telephone work, metallic tin. precipi- 
tated chemically or electrically from a solution of tin 
in nitrohydrochlorie acid, is mixed with an adhesive 
and pasted on the paper: after drying, the mietallised 
surface is burnished. and forms a coherent thin metal- 
he flm. The paper is then subjected to a high voltage, 
Which fuses away the film of metal surrounding the 
weak spots in the dielectric. The drying. imipregnation 
and compression. of the rolled sheets are dealt 
with at length. particular stress being laid on the fact 
that. too much pressure, although it increases. the 
capacity, considerably decreases the insulation. resist- 
ance, and also the resistance to breakdown. The 
author recommended the use of good paraffin. in pre- 
ference to any other wax for condenser work. In the 
Appendix to the Paper are given the Post. Office and 
National Telephone Co.’s specifications for condensers 
for telegraphic and telephonie use. (Page 741.) 

UNDER ELECTROCHEMISTRY апа ELECTROMETALLURGY 
we abstract two Papers read before the Faraday 
Society. The first describes a method for determining 
the boiling point of very small quantities of liquids. 
The second deals with the industrial uses of ozone, par- 
ticularly in connection with the purification of potable 
water. The plant particularly described is that of 
Siemens & Halske, who have installations for puritving 
the water of Paderborn and Wiesbaden. and who have 
worked out a process which is not only economical but 
Is very satisfactory from an engineering and chemical 
point of view. We also describe а new allow for sol- 
dering aluminium and aluminum allovs. (Page 745.) 


UNDER IiLEcTRICAL SCIENCE, Inthe British and Anien- 
can Section, appear notes on the theory of graded cables, 
and on a dew theory of gravitation. A report of a Paper 
on continuous Electrical Oscillations and their applica- 
поп. by Dr. H. MANDERS is also included. In the Papers 
abstracted in the Continental Section, GALLETTI de- 
scribes a method of producing continuous oscillations 
from a direct-current dynamo, DouMER advances some 
novel theorems concerning the electrolysis of hydro- 
ehlorie acid, AvsTIN describes some types of contact 
rectifiers, and BAUMGARDT gives a method of obtain: 
E.M.F.'s of any desired wave form. (Page TAT.) 


AMONG the Patent Specifications published on Thurs- 
dav last is one by the Bnuirisn Тпомхох- Носхтох Ce. 
relating to the manufacture of tungsten filaments. 
Another by the same company describes an improve- 
ment in eleetrolvtie lighting arresters whereby the te 
deney for single eclls to increase in voltage and to 
over-heat is prevented. A speelfication by. €. 0 
DasTIAN and others relates to the substitution. et 
copper or other cheap metal for platinum for the lead: 
ing-in wires of incandescent lamps. The Srewesxs 4 
HALSKE AkT.-Gks. have one concerning the use 
twisted filaments in lamp manufacture, and one bs 
J. J. Rawas and R. T. Siti relates to the 
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strengthening of fuse-wire at the contact ends. Aecord- 
ing to a specification by Thomas A. Eprsonx. the 
cuapacitv and life of the nickel element ef the Edison 
alkaline cell ean be considerably improved by the addi- 
tion to the electrolyte of a eertain amount of lithium 
hydroxide. (Page 740.) 

THE hire purchase wiring scheme whieh the Man- 
chester Corporation Electricity, Committee put before 
the Council last week has been abandoned, but the 
scheme for an artesian well for Stuart Street station 
and other extensions has been approved.—In connec- 
tion with the dispute between the East Ham and Шога 
Couneils, Mr. J. B. Hamilton, the tramway manager 
to the Leeds Corporation has been asked to act as arbi- 
trator to settle the through-running basis. —No fewer 
than 210 appheations were received for the post of elec- 
trical engineer to the Watford Council.—3X new instal- 
lation of electro-pneumatic signalling at the Glasgow 
Central Railway Station was inaugurated last week. 
The mam frame contains 340 levers.—A new arrange- 
ment is proposed. between the Bath Corporation and 
the syndicate which was to acquire. the eleetricity 
undertaking. by which the payment of the -purchase- 
money is to be spread over a number of vears. (Pages 
421-1253.) 


Tur Bast Haan Corporation proposes. to expend 
£4.600 on mains, cooling. plant. Xe.— The. Пак- 


lingden Guardians propose to adopt electricity for 


lighting, &e.. at the new  infirmary.—A con- 
densing plant is required by the Walsall Cor- 


poration. —Extensions of tramways at Southend are 
contemplated at а cast of £14.000.—The Dart- 
ford Corporation will shortly invite tenders for con- 
densing plant.—The Local Government Board. has 
sanctioned the borrowing of £64.317 for new works in 
connection with the West Ham electricity undertaking. 
-— Messrs. Willans & Robinson have secured orders for 
а large number of condensing plants, including 
Johannesburg, Durban, Sydney, and Southampton. 
(Page 753.) 

Ar a meeting of the Underground Eleetrie 
Railways Co. of London, on Monday, the scheme for 
dealing with the profit-sharing notes, which fall due in 
June, was sanetioned.—Meetinzs of the Buenos Aires 
New Tramways Co. and of the Buenos Aires. Grand 
National Tramways Co. are to be held to-morrow to 
consider resolutions for raising new capital.—At the 
meeting of the National Electric Construction Co. on 
Monday it was stated that the receipts from the Dolter 
Surface Contact Tramways at Torquay average 
12184. per car mile. The Dolter system at Mex- 
borough and Swinton is to be replaced by the over- 
head trolley system. (Page 756.) 


Тнк 6.000 kw. (or to be more accurate, 7.050 k.v.a.) 
turbo-generator which has just been taken into use in 
Manchester, is the largest generator. in the United 
Kingdom. From the description which we publish on 
р 735 of this issue, it will be seen that а notable 
feature is the provision for cooling by means of a motor- 
driven fan external to the set. 
through a duct leading to the alternator, to which the 
air is admitted through an opening in the bottom. The 
air is subsequently led away from the alternator 
through outlets communicating with another duct 
which conveys the air outside the station. To those 
who have not elosely followed the more recent develop- 
ments in the design of turbo-alternators, the desirability 
of the arrangement might at first glance not be appa- 
rent; vet the appropriateness or. one might зау, the 
necessity of such an arrangement. if the design of an 
alternator of this size and speed is to conform to gener- 


This fan drives air 


ally accepted modern standards as regards heating and 
voltage regulation, is now quite universally reeognised 
by the leading firms engaged in the manufacture of 
this type of apparatus. Although the efficiency of the 
паспе is about 95 per cent.. this means that the heat 
developed at full load is in the order of 300 kw. 
As a rough means of comparison, the number of watts 
per ton weight of the machine that can be dissipated 
in heat may be compared. In. slow-speed alternators 
] kw. per ton is rarely exceeded, and the high speed of 
turbo-driven alternators does not, in itself, permit. of 
working the material at higher watts per ton; for in 
consequence of the constrained dimensions, it requires 
the utmost Ingenuity to provide any liberal amount of 
air passages through the interior of the machine, 
whereas in slow-speed alternators the large diameter 
and small length conspire in providing ample surfaces 
which are in constant contact with the surrounding air. 
The weight of the alternator at Manchester is less than 
100 tons, so that the rate of 1 kw. per ton is more 
than trebled in this case, and some artificial means 
of cooling become absolutely essential. But quite aside 
from the loeal heating of the alternator, there is the 
closely related problem of maintaining the engine-room 
at a suitably low temperature. In. Manchester, it is 
true, the engine-room is large, but in a works originally 
designed tor turbine plant, an engime-room containing, 
sav, half-a-dozen 6.000 kw. turbo-alternators would be 
of by no extensive dimensions, and, 
the heat developed in them to be permitted to remain 
in the room, and in addition to the heat losses in the 
turbines and other plant; the temperature would be- 


means Were 


come oppressively high. One can thus realise the great 
advantage of conducting the heated air outside the 


9? station. through a duct. so that it shall not come in 


ecntaet with the ап in the engine-room, and it is 
evident that the artificially-cooled turbo-generator must 
be regarded as more than a passing fashion in dynamo 
design. 
I СЗ 

THe London electric power problem is once again 
being investigated by Parliament; a Committee of the 
House of Lords. of which Lord CROMER 18 chairman, 
commenced on Thursday last consideration of the three 
Bills which have-been deposited this Session. To a 
large extent, the position is identical with that of the 
vear 1905, when the Administrative County of London 
and District Electrie Power Bill was first promoted, 
but in some respects the issue is less involved by the 
withdrawal of the London County Council. from the 
It is, however, even now not a straight fight 
between two commercial bodies, for the chief oppo- 
nents to the Bill may be divided into three factions— 
two groups of existing supply companies, and the 
Borough Councils with electricity supply stations. The 
Bill of the London & District Electricity Supply Со. is 
in substance similar to that of the Administrative 
Company, with one or two differences in. iniportant 
Jit proposes to give a supply of electrical 
energy over an area embracingtthe whole of the County 
ot London, and a large area in the adjoining counties, 
to authorised clistributors, railways, tramways, canals, 
&e., and to individual consumers taking 250 kw. and 
over. The second Bill is promoted by eight of the 
London electric lighting companies, and this has for 
its object the linking up of the various generating 


contest. 


clauses, 4.6. 


ы 
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stations and the creation of a Joint Committee to 
manage the various undertakings as one, while the 
Bill also schedules a certain area within which practi- 
cally all the powers sought in the London and Dis- 
trict Bill are taken. The Bill also contains clauses 
enabling other companies, or even local authorities, to 
come into the Joint Committee if they so desire. The 
third Bill is promoted by a few of the West-End elec- 
tric lighting companies, and is a less ambitious 
'' linking-up '' scheme, with the object of mutual as- 
sistance. The London and District Electricity Supply 
Bill, the engineers for which are Mr. Н. Е. PARSHALL 
and Mr. НовкЕкт НАммохр, is being considered first 
by the Committee, and inasmuch as it proposes to 
create an entirely new condition of affairs, it may be 
regarded as the most important. In any Bill of this 
character the main obstacle to be overcome is how to 
deal with the large number of existing electric supply 
authorities in that part of the area which is re- 
carded as the most suitable for power supply. 
Mr. Merz took the bold course of dividing the ground 
into an ‘‘ industrial ' and a ‘‘ non-industrial ’’ district, 
and declaring competition practically for all power pur- 
poses in the former. The first London County Council 
Bill was much less heroic, and was confined to supply- 
ing the authorised distributors if they required it, and 
to railways, and so on. This Bill was met with the 
response from a House of Commons Committee that 
if was not sufliciently comprehensive, and conse- 
quently, in the next vear, 1907, a Bill more on the 
lines of the Adimunistrative Bill of 1905 was introduced, 
but owing to a change in the balance of politieal power 
upon the Council after the Bill had been drafted, it 
was amended at the last moment to provide for the, 
lease of the Council's powers to a company. 

The promoters of the present Dill, therefore, profiting 
by the experience that has gone before, now propose to 
supply to all consumers taking 250 kw. or over, and 
that for all consumers below that amount, the author- 
ised distributor must supply at a price greater by only 
one per cent. for every ten kilowatts below 250 kw. 
than the price which the power company could supply 
the authorised undertaker. In other words, if the 
authorised distributor refuses to, or cannot, supply at 
this price from his own generating station, and also 
refuses to take a supply in bulk to enable him to do 
so, then the power company may compete. This is 
an important modification of the '' Kitson ’’ clause, 
which in à number of other power Acts has relegated 
to the Board of Trade the task of deciding by arbitra- 
tion when competition should take place between the 
power company and an authorised distributor in re- 
spect of any consumer. Coming to the purchase 
clause. here again a new proposal is made for the first 
time. The Bill will leave open for Parliament to decide 
hereafter whether, and by whom, purchase shall take 
place at a date not less than 42 years after the passing 
of the Bill; when this is settled the purchase price is to 
be upon the basis of the capital expenditure, plus an 
amount sufficient to give a return upon the capital of 
six per eent., should this not have been earned by the 
company. To this many objections have been taken. 
First. it is contended that the purchase should be upon 
the terms of the Electric Lighting Acts, as in the 
case of the London electric lighting companies. The 
promoters retort that they have a clause limiting the 


dividends which may be paid upon the ordinary eapital 
to 8 per cent., whereas many of the existing companies 
have paid much higher dividends, and are allowed to 
do so under the Electric Lighting Acts. Again, it has 
been suggested that in the event of the existing com- 
panies being purchased in 1931, the undertaking of the 
power company should be also purehased then. This 
point of view was put forward by the London County 
Council, and to judge by Mr. FREEMAN’s questions, the 
inference is that the County Council is not without 
hopes that it will be selected as the purchasing au- 
thority of all the electric supply companies’ under- 
takings in London when the time arrives. The main 
opposition is, cf course, on the broad principles as to 
the need for a bulk supply undertaking. and of the 
equity of allowing the existing authorities, who are 
admittedly working under legislative restrictions, to be 
interfered with. With practically the same facts to 
put before the Committee, the promoters of the Bill 
have a valuable precedent in the passing of the Ad. 
ministrative County of London and District Eleetric 
Power Bill, although it is a feature of Parliamentary 
procedure that the decision of one Committee in no 
way binds another Committee. On the other hand, 
the position of the opposition is considerably stronger 
than it was in 1905, when most of the supply authori- 
ties were somewhat taken by surprise by the boldness 
of Mr. Merz's methods and doctrines. The position 
of the Bill. again, is improved by the fact that the 
London County Council is not now a militant opponent 
as was the case in connection with the Bill of 1905. 
Comparatively little progress, however, has as yet been 
made, and it is understood to be the intention of the 
Committee to endeavour to evolve a scheme for the 
solution of the problem from the evidence and facts 
put before it during the consideration. of the three 
Bills referred to it. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MAY 14тн. 
Iron and Steel Institute. 

10.30 a.m. Annual Meeting at the Institution of Civil 
Engineers, 25 Great George Street, Westminster, 
London. 

7 pm. Annual Dinner in the Grand Hall of the Hotel 
'ecil. 

Institution of Electrical Engineers. 

8 p.m. Ordinary General Meeting at the Royal Society of 
Arts, John Street, Adelphi, London. Paper to be 
read :—'"'Switchgear Control Apparatus and Relays for 
Alternating-Current Circuits," by Dr. C. С. Garraid. 

FRIDAY, MAY 151н. 
Tron and Steel Institute. 

10.50 a.m. Annual General Meeting at the Institution ctf 
Civil Engineers, 25 Great George Street, Westininster. 
London. 

SATURDAY, MAY 16ra. 
Birmingham and District. Electric Club, 

7 p.m. Meeting at the Colonnade Hotel, New Street. Bir- 
mingham. Paper to be read :——'' Electrical Porcelain " 
hy. Н. W. Brady. 

THURSDAY, MAY 215т. 
Institution of Electrical Engineers, 

8 p.m. Meeting at the Royal Society of Arts. John Street. 
Adelphi, W.C. Paper to be read :— Recent. Prozress 
in Tungsten Metallic Filament Lamps," by Н. Hirst. 

FRIDAY, MAY 22xp. 
Physical Society. 

9 p.m. Meeting in the Physics Laboratory, Royal Colleze 
of Science, Sonth Kensington. Among the papers to be 
read is the following :—‘On the Production of Small 
Alternating Currents of variable frequency suitable tor 
Telephonie and other Measurements." by В. S. Cohen. 

SATURDAY, MAY 23np. 
Junior Institution of Engineers. 

Visit to the Avonmouth Docks Works апа Electricity 
Works, Bristol. | i 
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LONDON ELECTRIC POWER BILLS 


HOUSE OF LORDS Committee, presided over 
by Lord Cromer, commenced consideration on 
Thursday of the three Bills relating to the supply of 
electric power in London, which have been deposited 
in Parliament this year. The committee is as fol- 
lows: Lord Cromer (Chairman), Lord Welby, Lord 
Lytton, Lord Lamington, and Lord Saunderson. Lord 
Saunderson takes the place of Lord Cobham, who was 
originally selected. The Bills in question are the 
London and District Electricity Supply, London Elec- 
trie Supply, and London (Westininster and Kensington) 
Electrie Supply. | 
At the commencement, the chairman mentioned the 
fact that Lord Welby was also a member of the Metro- 
politan Water Board, which was petitioning against 
same of the Bills. The committee, said the chairman, 
did not think, however, that this should deprive them 
ot Lord Welby' s assistance on the committee. None 
ofthe counsel representing the three Bills raised any 
objection to Lord Welby remaining on the committee. 
The Hon. J. D. Fitzgerald, K.C., is leading for the 
London and District Electricity Supply Bill, Mr. 
Balfour Browne, K.C., for the London Electrie Supply 
Bill, and Mr. Seymour Bushe, K.C., for the London 
(Westminster and Kensington) есіме Supply Bill. 
It was decided to consider the London and District 
Blectricity Supply Bill first, but it is at present not 
settled whether a decision shall be given on this at 
the close of the opposition, or whether the decision 
will be postponed until the evidence for and against 
all three Bills has been heard. 


London and District Electricity Bill 


The Hon. J. D. Firzckratp, K.C., who appears with Mr. 
Talbot, K.C., Mr. Clode, and Mr. Thomas, said this Bill pro- 
posed the incorporation ot a company, and to authorise it to 
construct a large generating station at Barking, in the County 
of Essex, on the banks of the Thames, and from that to supply 
electricity їп a large area. comprising the whole of the 
County of London and considerable adjacent districts in Essex, 
Middlesex, Kent, and Surrey. The supply intended to be given 
from the proposed station at Barking was, firstly, to authorised 
undertakers, and, secondly, for power purposes. The Bill was 
simular in provisions to Power Bilis of previous years, but no 
such scheme had vet been passed for London, although the 
question of the best method of dealing with the supply ot power 
in London had been before Parliament for four or five years. 
The present scheme was an attempt to settle the question on 
workable and business lines, and profiting by the experience of 
previous years. Of the urgency of the question there could be 
no doubt. Before dealing with the precise proposals of the 
Bill counsel briefly sketched the history of electrical legisla- 
tion, commencing with the Electric Lighting Acts, under which, 
he argued, all owners of provisional orders were granted them, 
not as a monopoly, but subject to competition and upon the 
terms of purchase so far as companies were concerned set 
forth in the Electric Lighting Act of 1888. In this way, he 
said, London was now parcelled out between thirteen com- 
panies and sixteen local authorities. Having dealt with the 
general features of the Power Bills in the provinces, the history 
of the efforts, so far as London 18 concerned, was reviewed, 
beginning with the Administrative County of London and Dis- 
trict Electric Power Bill of 1905. which was ''simply lost by 
time." In 1906 followed the London County Council Bill, and 
also the Administrative County of London Bill, but only the 
former was read a second time and came before а comniittee of 
the House of Commons. It was, however, rejected, the com- 
mittee making a special report, in which they referred to the 
importance of the subject, and urging that it should not be 
allowed to drop. In 1907 another Bill was presented by the 
London County Council, in which it was recommended that the 
undertaking should be leased to a company. This, however, 
was not approved by Parliament, and as the London County 
Council had not provided another Bill, the way was clear for 
private enterprise to put a scheme before Parliament. Accord- 
ingly, the promoters of this Bill presented their scheme as one 
which would, if sanctioned, give a cheap supply of electricity 
for all purposes throughout the whole of the area shown on the 
map. In this area at the present time there were, he said, 

‘66 generating stations, 29 different systems of generation in 
these stations, and 18 different systems of supply. None of 
these stations were capable of giving the sort of supply pro- 
posed under the Bill; many were badly situated with regard 
to the supply of coal and water, and in many the plant was 


obsolete. At the time of the Administrative County of Lon- 
don and District Electric Power Bill the existing companies 
took up the position that no such scheme was needed, and 
that they themselves were doing all that was necessary. For 
all that, however, whilst the Bill was in progress, six of the 
companies caine to terms with the power company, and clauses 
were inserted by which they agreed to take all additional 
supply from the power company. The capital expenditure 
upon the present companies' stations was £475 per kw.. and 
of the local authorities £542 per kw., or an average of £40°85 
per kw. In the station proposed by the present Bill, the 
expenditure would be from £10 to £12 per kw., and this illus- 
trated the immense saving there was їп capital expenditure when 
generation on a large scale was carried on. "The first object of 
the Dill was to supply electricity to authorised undertakers, but 
it was quite optional for this supply to be taken. The draw- 
back ot there having been no such option in the past was 
demonstrated by the number of electric power houses which 
had been erected by railway companies in London, and he would 
call witnesses from other railway companies who would say 
that the large capital expenditure involved in having to erect 
a power station of their own was delaying the working of 
their lines by electric traction. Ot the railway companies which 
had adopted electricity, the only one that had not erected a 
power station of their own was the London, Brighton & South 
Coast Railway, this company having entered into a contract 
with the London Electric Supply Corporation for a term of 
years. The other main object of the Bill was to supply fac- 
tories, and in this connection the proincters were ot the opinion 
that there was an enormous field to be served. 

With regard to the price, the second schedule to the Bill, he 
was informed, prescribed the lowest prices that had ever been 
put before Parlament in a Dil dealing with the supply of 
electricity. The second schedule reads as follows :—- 

SCHEDULE OF CHARGES. 

“The charge to be made by the company to any authorised 
undertaker or to the proprietors or trustees of any railway, 
trainway, tramroad, canal, or navigation, or to any power user 
whose maximum demand exceeds two hundred and айу kilo- 
watts, shall not exceed the following at each point of supply. 
namely :—(a) For a supply of alternating current untransformed 
at the rate of a fixed sum of three pounds per annui per kilo- 
watt of maximum power required to li supplied, and in addition 
а sum of 0°254. per unit for all units supplied to such con- 
sumer. (b) For a supply of transformed alternating current 
at the rate of a fixed sum of three pounds ten shillings per 
annum per kilowatt of maximum power required to be supplied, 
and in addition a sum of 0534. per unit for all units supplied to 
such consumers (c) For a supply of direct current at the rate 
of a fixed sum of four pounds ten shillings per annum per 
kilowatt of maxunum power required to be supplied, and in 
addition a sum of 0`354. per unit for all units supplied to such 
consumer,” 

The average prices now charged by the London Companies, 
continued Mr. Fitzgerald, varied from 2:474. per unit to 1d. per 
unit. It was not unworthy of notice that the St. James. Pall 
Mall, and Westminster Companies were supplying at the lowest 
rates in districts which were not industrial at all, where the 
demand was mainly for lighting purposes, and where the bulk 
of the income, certainly in the case of the St. James’ Company, 
was earned from electricity for lighting in a purely residentia] 
area. Consequently they supplied power at a rate which would 


not be remunerative if power purposes constituted their main 


business. Last year the St. James’ Co. supplied about 671,000 
units at 1d. per power, and over seven million units for lighting 
at 346d. per unit. Consequently it was possible for them, in 
supplying power in small quantities, to charge at a rate which 
was not remunerative in itself, but, if the figures of output were 
reversed, they could not supply the power at this price at all 
without suffering a loss. As a matter of fact, the chairman of 
the St. James’ Company had admitted this at the annual 
meeting, when he stated that as long as the supply for power 
was only 12 per cent. of the whole, and was taken mainly 
during hours of daylight, it could be regarded in a nature of a 
by-product, and consequently 14. per unit was sufficient to cover 
the extra cost of coal and water for keeping the boilers running, 
there being no addition to the capital charges. With regard to 
local authorities, the average price varied from 2:554. per unit 
in Stoke Newington, to 0'95d. in West Ham. In only two cases 
throughout the area did an undertaking have a considerable 
power load. 

Dealing with the most important clauses in the Bill, Mr. 
Fitzgerald first referred to Clause 52, which reads as follows :— 


CLAUSE 52.—CONDITIONS AFFECTING SUPPLY. 


“The powers of the company for the supply of electrical 
energy under this Act shall be subject to the following pro- 
visions :— 

“(1) Subject as hereinafter in this Act provided electrical 
energy shall be supplied under this Act only— 

(a) To authorised undertakers : and 
(^) To persons requiring a supply for power. 
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*(2) The electrical energy supplied to any authorised under- 
taker may be used for any public or private purpose for which 
such undertaker is authorised to use the same, and the electrical 
energy supplied to any person for power may be used by such 
person for lighting any premises on any part of which the power 
is utilised, Provided that where electrical energy 1s supplied to 
any person for power within an area in which any authorised 
distributor is authorised by Act of Parliament or Provisional 
Order confirmed by Parliament to give a general supply of 
electrical energy, the energy used by such persons for such 
lighting purposes shall not in any year, except with the consent 
in writing of such authorised distributor, exceed twenty рег 
eentum ot the total amount of energy supplied to such person, 
and save as aforesaid and as hereinatter provided the company 
shail not supply electrical energy tor lighting purposes. 

(3) Electrical energy shall not, save as hereinatter provided, 
be supplied under this Act by the company (except to authorised 
undertakers or to the proprietors or trustees of any railway, 
tramway, tramroad, canal, or navigation lawfully entitled to 
use electrical egergv. or to any power users whose maximum 
demand exceeds two hundred and fifty kilowatts), in any area 
being at the passing of this Act the area of supply of any 
authorised distributors, except with the consent of those dis- 
tributors, Provided always that the company may supply elec- 
trical energy to any person using or desiring to use the same 
for power at any premises within the company's area of supply 
under this Act, if such person is unable to obtain at such 
premises from the authorised distributors within whose area of 
supply the said premises are situate, a sufficient supply of 
electrical energy at a price which does not exceed the price at 
which the company are supplying. or are willing to supply, 
electrical energy to such. authorised distributors by more than 
one per centum in respect of each ten kilowatts or part of ten 
kilowatts by which the maximum demand of such person falls 
below two hundred and fifty kilowatts. 

*(4) Any electrical inspector appointed under this Act may 
from time to time, and on the application of any authorised 
distributor, shall enter upon and inspect any premises within 
the area of such authorised distributor in which energy supplied 
by the company is used, in order to ascertain whether the 
provisions of this section are duly observed : 

‘Provided always that nothing in this section contained shall 
operate to restrict the exercise by the company of any powers 
which may be transferred to or become vested in them under 
the provisions of the section of this Act, of which the marginal 
note is ‘Transfer of undertakings of local authorities and others 
to company.’ or of any powers which may be hereafter conferred 
upon them by any Act of Parliament or Provisional Order con- 
firmed by Parliament.” 

In sub-section 3 of this clause, Counsel pointed out a variation 
of the standard Kitson clause, by which the Board of Trade 
would not be brought into the question of deciding when an 
authorised distributor is supplying at a reasonable price. This 
sub-section provided that an authorised distributor must supply 
a consumer at a certain percentage above the price which he 
paid the power company, and which would vary according to 
th» amount of the consumption. In this way they thought they 
had got over the difficulty, which, it had been represented to 
them, distributors felt themselves to be in, under the standard 
clause in which the Board of Trade was appealed to to deter- 
mine each case on its merits. Supposing, for instance, the price 
at which an authorised distributor was supplied by the power 
company was 054. per unit, then if the demand of the power 
consumer was, say, 200 kw., the authorised distributor would 
be entitled to add 5 per cent., i.e., 1 per cent. for each 10 kw. 
below 250 kw. If the demand of the power consumer was 
100 kw., they would be entitled to add 15 per cent. to the price 
paid to the Power Company, and if the demand was only for 
50 kw. they would be entitled to add 20 per cent. The result 
was that no question of arbitration could arise; the whole 
matter was fixed by the Bili. But the promoters were not 
wedded to this solution of the matter, and if the committee 
came to the decision that it would be more desirable to insert 
the ordinary Kitson clause, they would be quite willing to 
accept it. The figure of 250 kw. had been fixed as representing 
a very considerable consumer: in many districts in the area 
scheduled there would be only two or three such consumers, and 
in some of the districts no such consumer at all. 
© Clause 61 limits the dividends of the company to 8 per cent., 
unless a larger dividend be paid at апу time necessary to make 
good the deficiency of any previous dividends. 

Clauses 62 and 63 provide for the investment of any surplus 
dividends in insurance funds, or reserve funds. 

Sub.section 3 of Clause 64 prescribes what, in the event of 
the undertaking being purchased, in fixing the purchase money 
there shall be deducted a sum equal to the aggregate amount of 
the value of the investments and monevs representing at the 
date of the purchase the sinking insurance and reserve funds, 
and these funds shall remain the property of the company. 

Clause 65 is the purchase clause, and we give it in full 
below :-— 

Crause 65. Prrenase CLAUSE. 

The undertaking of the comnany shall be liable to purchase by 
any county council or joint committee of countv councils, body 
of trustees, or other public authority or body who may be 


authorised by Parliament to purchase the undertaking (herein- 
after called “the purchasing Боду”) on and subject to the 
following terms add conditions (that is to say) :— 

(1) The purchasing body may, on giving not less than twelve 
months’ previous notice in writing to the company of their 
intention to acquire the undertaking, purchase the same at the 
expiration of forty-two years from the thirty-first day of 
December, one thousand nine hundred and eight, upon the terins 
of the purchasing body paying to the company a sum equal to 
the amount properly expended by the company upon the under- 
taking, and chargeable to capital account at the date of the 
purchase as certified from time to time by an auditor’ appointed 
as hereinafter provided, together with such a sum (if any) as 
would be required to make up the aggregate amount of the 
dividends paid by the company up to the date of purchase to 
six per cent. per annum, upon the capital from time to time 
paid up after deducting from the aggregate of those sums the 
aggregate amount of the value of the investments and moneys 
representing the sinking fund and the insurance and reserve 
funds provided for by this Act. 


(2) The purchasing body may also, on giving not less tnan 
twelve months' previous notice in writing to the company of 
their intention to acquire the undertaking, purchase the same 
at the expiration of any period of ten years, subsequent to the 
expiration of the said period of forty-two years upon the terms 
of the purchasing body, paying to the company a sum equal to 
the amount properly expended by the company upon the under- 
taking, and chargeable to capital account at the date of the 
purchase ав certified from time to time by an auditor appointed 
as hereinafter provided, after deducting therefrom the aggregate 
amount of the value of the investments and moneys representing 
the sinking fund, and the insurance and reserve funds provided 
for by this Act. 


(3) No allowance shall be made to the company for compulsory 
purchase or for goodwill, or for the prospective or future value 
of the undertaking. 

(4) For the purposes of this section the accounts of the 
company for each year prior to the date of purchase, including 
the year in which the purchase occurs, or any part thereof. shall 
be audited by an auditor appointed as hereinafter provided, and 
а copy. of the accounts as audfted shall be filed with the 
Board of Trade. 

(5) The Board of Trade shall. and are hereby empowered to 
appoint, such person as the Board shall think fit to be an 
auditor for the purposes of this section, and the remuneration 
of any such auditor shall be fixed by the Board, and shall be 
borne and paid by the company in such manner as the Board 
shall direct. 

(6) The purchasing body shall also pay to the company for 
the materials and stores on hand at the date of purchase a 
price to be agreed on, or, in case of difference. to be deter- 
mined by an arbitrator to be appointed by the Board of "Trade. 
and in addition the value of the debts due to the company. the 
amount of the cash in hand or at the bankers. and securities for 
money other than those representing the sinking. insurance, and 
reserve fund provided for by this Act, and the company shall 
discharge all debts due by the company at the date of purchase 
and all liabilities with respect to any debenture stock or mort- 
gage debt of the company. 

(7) The expression "undertaking'' shall, for the purpose of 
this section, include all rights of generating, purchasing, using. 
transmitting, transforming, distributing, supplying. and utilising 
energy, and all other rights, powers, authorities, and privileges 
of the company, and all such property, real and personal. and 
all other interests and rights in, to, and out of the property 
real and personal, and obligations and things in action, as may 
be in the possession of the company, or belong to them immedi- 
ately before the date of purchase, and all books, accounts, and 
documents relating thereto, but subject to all liabilities and 
obligations of the company other than the debts due Ъу the 
company, and the liabilities with respect to the debenture stock 
and mortgage debt of the company. 

(8) As from the date of purchase, the undertaking shall be 
transferred to, and vested in, the purchasing body, and such 
body shall have, and may exercise. all the rights. powers. 
authorities, and privileges of the company, and shall, to the 
exclusion of the company, be subject to all the duties, obliza- 
tions, agreements, and liabilities of the company in like manner 
as if they were the company’s, except the debts due by the 
company at the date of purchase, and the liabilities with respet 
to the debenture stock and mortgage debt of the company. 

Hitherto, continued Mr. Fitzgerald, there had never been a 
purchase clause in à power Bill, but with regard to London there 
had been a strong feeling that some provision as to purchase 
at the expiration of forty-two years, or a longer period. ought 
to be inserted, and Clause 65 has been inserted in the Rill to 
meet this view. The clause, however, left the question as to 
whether purchase should take place, to the decision of Parlia- 
ment hereafter. 

Clause 66 allows the Board of Trade to revise the maximum 
prices charged by the company at the end of five years. and 
recurring periods of five years. 

The capital of the company 15 to be £4,500.000, with borrow- 
ing powers of one-third, making a total capital of £6,000,090. 
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The promoters believed they would have no ditliculty in raising 
this amount if the Bill passed in substantially the same form as 
it was now presented. . 

Dealing with the petitions, Mr. Fitzgerald said that originally 
10 petitions had been dapes against the Bill, but only 
fourteen were appearing by counsel, and the opposition so far as 
the existing companies and local authorities ownirig electricity 
works were concerned was on the grounds of competition. He 
would, therefore, ask the committee to consider what the com- 
petition was going to be. It could not be denied that lighting 
was the main business of the existing authorities, and so far 
as this was concerned, the power company would not compete 
for this to any appreciable extent, or, indeed, at all. With 
regard to railways which the power company hoped to supply, 


was brought forward to solve. The main proposal of the 
London (Westminster & Kensington) Electricity Supply Bill was 
simply to enable each of the companies mentioned in it to 
supply each other. The other Bill promoted by eight London 
companies proposed the establishment of a joint committee to 
manage their undertakings or any others that might come into 
the scheme, and in.fact it only propesed to do, on a larger 
scale, what the previous Bill эы to do. No powers were 
taken for the acquisition of land or the erection of new generat- 
ing stations, nor to give a large supply in bulk. That it was 
not the intention under this Bill to deal with the problem in 
the same way as was proposed by his own promoters, was proved 
by the statement of the chairman of the Charing Cross Company 
to his shareholders this year. In this it was stated that there 
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there was no serious competition, because none of them supplied 
railways for power purposes. With regard to tramways, prac- 
tically all of them were the property of, and were supplied by, 
the existing undertakers, so that there could be no competition 

here. "Therefore, it seemed to him the only competition would 
be for the large consumers for 250 kw. With regard to the 
smaller power users, they could only supply them if the author- 
ised undertaking was not willing to Чо so at the increased 
percentage of charge, mentioned in the Bill, above the rate 
which they could get the energy from the company. Against 
this limited competition was to be set the enormous advantage 
which the authorised undertakings would have of having a 
large company in their midst, and from which they could get a 

supply whenever the ‘y required ап peepee a op supply, and in 
consequence of which they could save much additional бр 
expenditure, and at the same time would get the energy at : 

lower rate than if they generated it themselves. With Pet: 
to the petition of the promoters of the other two Bills, he said 
that he did not regard these Bills as competing with his at all, or 
as offering any solution of the question which his own Bill 


was no intention of raising the £1,000,000 for which powers 
were taken in the Bill, or anything like £1,000,0CO at once. А 
few thousand pounds, the chairman of the Charing Cross Com- 
pany stated, would, in his view, be sufficient. He thought there 
was no doubt that sufiicient electricity was елга at the 
present time to supply all needs. If the business was to grow 
and grow to any great extent, then more capital would be 
wanted, but at the start, the statement continued, it was 
believed that it would only be necessary to spend а few 
thousand pounds, which would be required mostly for mains. 
This, said Mr. Fitzgerald, absolutely demonstrated that this 
Bill was not attempting a solution of the question at all. 


It may be pointed out that although the North Metropolitan 
Electric Power Supply Со. and the North Metropolitan Electric 
Power Distribution Co. are not opposing the Bill in the House 
of Lords, they reserve their right of doing so in the event of 
the Bill coming before the House of Commons. The opponents 
to the Bill appearing by counsel are the following :—The London 
County Council; Islington Borough Council; City Corporation : 
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Croydon Corporation; West Ham Corporation; City of West- 
minster; Shoreditch Borough Council; St. Pancras Borough 
Council; Hampstead Borough Council; Stepney Borough 
Counei!; Lendon, ‘Tilbury, & Southend Railway; and the pro- 
moters of the other two Bills which are before the Committee. 


FRIDAY, MAY 81H. 


Mr. Н. Е. PARSHALL, examined by Mr. Talbot, K.C., first 
of all gave particulars of the number of generating stations in 
the area, together with the different. frequencies and prs- 
sures, capital cost per kilowatt and cost of generation. He then 
went on to make a comparison between the proposal of link- 
ing up the existing stations and the erection of a new generat- 
ing station on modern lines. 1f all the existing stations had to 
be interconnected the only proper way to do it would be to 
put in a system of interconnecting mains between the different 
points and a system of motor generators. ‘This would involve a 
new system of transtorming plant and à new system of mains. 
The cost of carrying out this interconnection, apart from the 
obvious engineering difficulties involved, would be, on a rough 
estimate, about the same as that required for the undertaking 
proposed in his Bill; thus there would be no saving of capital 
at all, whilst the result of linking up the stations would be 
that the scheme thus evolved would not be a comprehensive, 
one. Linking up did not provide for efficient. steam generation, 
for it only made use of the existing steam units, and, as a 
matter of fact, a great many of these steam units were obso- 
lete, and a number of the stations were burning twice as much 
coal per unit generated as a modern plant would. The cost of 
generation would be considerably greater, for it would involve 
generation at a considerable number of points instead of in one 
centralised power house. He, theretore, disagreed with the 
idea that the Bill of the Electric Supply Companies of London 
was a bulk supply Bill, first, from the engineering standpoint, 
and, secondly, from the amount of capital which the Bill pro- 
posed, namely, £1,000.000. He considered a proper system for 
London would require the whole of the £4,500.000 proposed by 
his own Bill, and if the areas of the two Bills were to be 
ecmpared exactly, he estimated that it would require £3,500,000 
to deal with the electric supply companies’ proposed area ade- 
quately. The intention of the promoters of this Bill was not 
that ail existing stations should be at once scrapped, but that 
they should be regarded as geak-load stations, with the works 
of the power company to fall back on for their normal supply. 
As an example of the feasibility of this, he mentioned that 
the Niagara Power Plant supplied a great many horse-power 
hours throughout the year to a number of steam generating 
plants. He had satisfied himself that there was a much larger 
demand to be met in London than the electric lighting. com- 
panies seemed to think. Offcial returns showed that at the 
present time there was from 500,000 to 400,000 h.p. of plant 
not provided for to-day by electricity, and the owners of many 
of these plants had told him that thev did not use electricity 
because they could not obtain it cheaply enough. 2xisting 
companies were handicapped by the purchase clause, and as 
thev approached the year 1931, when they were all liable to 
purchase, they would not be in a position to put down new 
plant as freely as they would otherwise. | Хо much did the 
companies feel this position in 1905 that no less than six of 
the leading companies made agreements with the Administra- 
tive Company to take апу extra supply from the power com- 
pany when they had reached the limit of their existing plant. 
The terms of these agreements were similar to those proposed 
in the present Bill, and he saw no reason why the companies 
should not enter into similar arrangements with his company. 

The promoters of the present scheme had arranged it in 
accordance with the report of the Committee of the House of 
Commons, which dealt with the London County Council Power 
Bill of 1906, and stated that a scheme of this nature should 
be provided either by the London County Council or by some 
competitive body of promoters. As an instance of the remark- 
able disparity between the cost of the existing undertakings and 
the cost of a new undertaking built on modern lines, he men- 
tioned that the land and buildings, exclusive of plant, of the 
stations now existing in London, had cost £3.900.000, whereas 
the erection of a station capable of giving a supply equal to 
that now given could be erected in one spot upon land which 
could cost less than £500,000. The position of Chicago some 
vears ago was verv similar to that now existing in London. 
There were a number of small stations supplying оп low-pres- 
sure systems, but the Chicago Edison Co. erected a large central 
station such as was now proposed, and the result of the smaller 
undertakings supplying only their peak loads from their own 
stations was that in ten vears the selling price of electricity 
to individual consumers was reduced 40 per cent. The 
Chicago company's bulk supply station had approximately the 
same capacity as the one now proposed, and it had been com- 
pleted for a sum within his estimates, so that he knew from 
actual experience what he was proposing to do. The general 
rice іп Chicago was £3 per kilowatt and 0:254. рег unit. 
Some of the petitions against this Bill had raised the ques- 
tion that it was unwise to rely upon one station for the whole 
supply of а district, but in reply to this he could only point 
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to the large number of stations which he had designed in 
similar circumstances, and in connection with which no hitch 
whatever had occurred. For instance, the whole working of 
the Central London. Railway, Glasgow Corporation ‘Tramways, 
Dublin United Tramways, and the London United Tramways 
depended upon individual stations for their electrical energy, 
and no mishap ot any kind had ever occurred. Whilst on this 
point, he mentioned that the plant for the proposed station at 
Barking had been arranged on what he called the ©“ Bulkhead 
:yetem, the staiion being split up into sections, as shown in the 
plan on p. 725, the working of each of which was quite inde- 
pendent of the other. The area proposed in the Bill was the 
same as that settled. by the London County Council last year, 
and comprised 451 :quare miles, 117 of which were in the county 
and 334 without. A map is given opposite. | | 

The tables on pp. 726 and 727 show the main estimates for 
the undercaking. | | | 

[n a comparion. cf present costs of generation of authorised 
distributors, with the prices contemplated under the Bill, Mr. 
Parshall showed that the total actual cost of generation incurred 
by authorised distributors during twelve months ending variously 
on March 315%, 1907, and December õlist, 1906, was £515,000 
for the local authorities and £872,384 for the companies, making 
a total cost per annum of £1,387,989. The total cost at which a 
similar quantity of energy could have’ been supplied to the 
authorised distributors by a bulk supply undertaking at the 
prices set out in the Bill was £747,917, showing an actual sav- 
ing of £640.072, which Mr. Parshall emphasised was a genera- 
tion loss, and censequently would all have been to the advan- 
tage of the consumer. With а capital, however, of £9,500.000 
already sunk in generating works, he contended it would be un- 
scund to perpetuate this uneconomical state of things by adding 
to the generating plant in the various existing generating 
stations. and all future supplies. he contended, could be more 
eccnomically drawn from a central generating works. Detailed 
tables were handed in, showing the savings which would accrue 
to specific authorised distributors from carrying out this plan. 
In these tables a comparison was made between the extension of 
the existing works to deal with increasing load and the taking 
of the supply from the bulk company instead. The price for 
the bulk supply, which it is estimated would be obtained, are 
£3 105. per kw. and 02d. per unit for transformed alternating 
current. anl £4 10s. per kw. and 022d. per unit for direct cur- 
rent, On a total of 43 undertakings these tables showed that 
а saving of £224.596 would be made by taking the bulk supply, 
in comparison with the cost of extending the works, to meet a 
demand based on the zrowth of the previous vear. Other tables 
showed a saving to 26 selected local authorities of £56,385 in 
the present generating costs over the costs they would be put 
to if thev closed their works and took the whole of their supply 
from the power company, and in the case of thirteen. com- 
panies the saving on a similar basis would be £96,547. 

Other tables worked out the price to authorised distributors, 
or railways, tramways, canals. &c., upon the maximum prices 
scheduled. in the Bill, from which it was shown that upon a 
10 per cent. load factor the total price for untransformed alter- 
nating current would work out at 1074., and for transformed 
alternating current 1:254. per unit, and for direct current 
1:564. per unit; on a 20 per cent. load factor the prices would 
be 066d., O'77d., and 0'94d. per unit respectively; on a 50 per 
cent. load factor 052d.. O'6ld., and 0*74d. ; on a 40 per cent. load 
factor 045d.. 0°534.. and 0:64. ; and upon 100 per cent. load factor 
033d.. 0°39d., and 0°45d. For bulk supply and large power 
users the prices are worked out as follows :—-10 per cent. load 
factor, untransformed A.C., 14. per unit; transformed A.C., 
li5d. per unit; direct current, 145d. per unit; 20 per cent. 
load factor. 0°59d., 0°674., and 0'85d.; 30 per cent. load factor, 
045d., 038d., and 0°654.; 40 per cent. load factor, 0°38d., 
(F43d., and 052d. ; 100 per cent. load factor, 0°26d., 0:29d.. and 
('o4d. In another table Mr. Parshall compared the maximum 
prices scheduled in his Bill, namely, £3 per kilowatt and 0`254. 
with £5 per kilowatt, plus 0:554. per unit in the case of the 
London Electric Supply Bill, both prices being for untrans- 
formed extra high pressure. This comparison showed that upon 
a 10 per cent. load factor the price in the London Electric 
Supply Bill would work out at 604 per cent. higher than those 
of the other Pill, and varying from this down to 466 per cent. 
in excess іп the case of a 100 per cent. load factor. 

The generation at Barking will be upon the three-phase alter- 
nating-current system at 15.000 volts and 50 cycles. Referring 
tu the frequency of 50 compared with 25 in the Administrative 
Company's Bill; Mr. Parshall pointed out that this permitted ol 
better generation with turbine drive, and that, 10 his opinion, 
had the Administrative Company been promoting а Dill now 
thev would have adopted a frequency of 50, as this was much 
nore in favour than was the case three years ago. The coaling 
at Barking would be carried on direct from the ocean-going 
steamers. There would be 14 controlled stations, to which 
duplicate mains would be connected, but the actual supply to 
the consumer would be given from transformer stations connected 
to the control stations. His intention was to lav plenty of ducts 
when the roads were first opened, so that fresh mains could be 
drawn in as the bnsiness increased without interfering with 
the roads again. All the estimates, Mr. Parshall stated, had 


E 2 


3 


726 .. ELECTRICAL ENGINEERING May 14, 1908. 


been based upon offers trom firms who had expressed their will- 
ingness to carry out the work upon certain рг es shouid the 
Bil be passed. 


MONDAY, MAY 11Їтп. 


Lord CRowrn, the Chairman, at the commencement of pro- 
ceedings said he wished to raise a qun of some importance 
to the promoters, to which he did not press for an answer 


which wouid cut off the suppiy of anything to a town, but he 
wou.d like to hear the opinion of counsel upon these points. 
Mr. FirzceraLtp, K.C., for the promoters, said he thousit he 
could answer the question at onve. Тһе Barking station was 
arranged in separate units, and the breakdown of one did not 
interfere with the working of the others. This was the method 
by which any ordinary contingency would be met. If the com. 
inittee went further, however, and included the case of warships 


Table I. 
DEIAILS OF 1HE OUTPUT OF THE Prorosep BARKING STATION. 
Upon these figures are based the Estimates of Capital Expenditure, Revenue, and Working Expenses shown in Tables lI., 
III. and IV. 
Stage A. Stage B. 

Total Plant Capacity installed (normal rating) ... 72,000, kilowatts. 144,000 kilowatts. 

T 7А 5 (overload rating) 90,000 " 180,000 f 
Maximum Load on Generating Works 60,000 M 120,000 еа 
Power required for loss in Transmission апа Transformation at maximum Load 6,000 2 12,000 2 
Maximum Load delivered to Consumers ... $4,000 ИЯ 108,000 9 
Extent to which the sum of the maximum demands reached by individual 

Consumers at any one time in the year is estimated to exceed the maximum 

simultaneous load 1-5. 1:66. 
Total of the Maximum Loads reached у! individual Consumers at some time 

during the year ; jis is e 81,000 kilowatts. 180,000 kilowatts. 
Engroy Вор :— 

Authorised. Distributors — Kilowatts, и as Units. Kilowatts. ao АМА Units 
Direct Current 27,000 25 59,130,000 55,000 30 144,540,000 
Transformed Alternating 24,000 25 52,560,000 50,000 30 131,400,000 

Power Users |... 15,000 25 32,850,000 35,000 2h 76,650,000 

Railways war 15,000 35 45,990,000 40,000 10 110,160,000 

Totals 81,000 190,530,000 180,000 ? 492, 750,000 
ae L [o MÀ p ea 
Unita Generated (including full load and leet load losses in transmission and | 
transformation —i.7., 12 per cent.) . uy T í — 216,500,000 units. 560,000,000 units. 
Resultant Works Load Factor 41:2. 53-3. 


а ee ee eee sss -—-———- 


Table II. 


ESTIMATED CAPITAL EXPENDITURE FOR WHOLE UNDERTAKING. 


Land, Generating Station, Buildings, River Work and Coal Stores 
Plant at Generating Station ... 
Transmission and Distribution System 


Sub stations, Buildings, Switchgear and Transforming Plant 


Engineering, Supervision and Contingencies, 10 per cent. ... 


Preliminary Expenses, Interest during Construction and Working Capital 


Тотліз 


immediately. The committee wished to know what would 
happen in the event of anything occurring which completely 
cut off the supply from the Barking station. How would 
London and the whole area get on with regard to electric 
supplv, assuming that the present authorised distributors took 
advantage of the facilities offered? Supposing we were engaged 
in a war with a foreign Power, and the mouth of the Thames 

was left temporarily unguarded; what was going to happen in 
the event of a foreign warship being able to steam up the river 
as far as Barking and shell the station’ also іс the event of 
anarchists attacking the nremises with bombs, or in the event 
of a strike’ He believed that it was a penal offence under the 
Criminal Law Amendment Act to create a trade combination 


Stage A. Stage B. 


Maximum Load on Works Maximum Load on Works 
60,000 kilowatts. 120,000 kilowutta, 


£ £ 
263,000 439,000 
469,910 933,370 
987,502 1,927,137 
451,660 


£2,172,072 £3,607,970 
217,207 360,797 
210,721 301,233 
£2,600,000 £4,270,000 


landing a force and taking possession of the station at Barking, 
ha was afraid the supply would be stopped. Generating stations 
were substantially required to be in a place where there was a 
plentiful supply of coal and water. If there were to be more 
than one station, and the hypothetical ship of war could destro: 
one, it could destroy the others equally wel! Therefore the 
construction of two stations, one at Greenwich and another at 
West Ham, as was proposed in the Bill of the Administrative 
County of London and District Company's Bill. would not ater 
this condition of things. And the same applied to anarchists. 
With regard to a strike, this again would equally affect several 
stations as one, for it would be a strike among the emplovees of 
the company. 
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Mr. BarrovrR Browne, for the Electric Lighting Companies, 
said that neither New York, Paris, and Berlin relied on one 
station. With regard to strikes, although the Criminal Law 
Amendment Act applied to gas and water companies, it did not 
apply to electricity. 

Mr. PansHaLL stated that Mr. Balfour Browne was wrong 
with regard to New York. The Riverside station of New York 
supplied the whole of that district. 


Mr. PARSHALL’S cross-examination was then opened by 

Sir КАгрРн Lirturr, K.C., on behalf of the City Corporation, 
who first intimated that his main point of objection to all the 
Bills was that the City Corporation wished to be excluded. 
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forward without the City, said that there were a large number 
of factories whom it would be desirable to supply. Не. denied 
that the effect of the Bill would be to postpone the purchase 
powers of the City Corporation for 42 years. 


Mr. Barrovn Browne, for the promoters of the London 
Electric Supply Bill, first put questions to show that the difti- 
culty of supplying the existing authorities with their varying 
voltages and frequencies would be as great with the new power 
scheme as if the existing companies were to link up, but with 
this Mr. Parshall disagreed. On the question of the cost of 
linking up, Mr. Parshall estimated that the cost of linking up 
would be about £40 per kw., including extra generating plant, 


Table III. 
ESTIMATED REVENUE ACCOUNT. 
Stage A. Maximum Load on Generating Works, 60,000 kilowatts. 


EXPENDITURE. 


To operating costs :— £ 
Coar, 2:5 165. per Unit generated, at 12s. per ton 144,978 
WATER, Оп, WASTE AWD SUNDRIES s T bes a 5,000 
GENERATING Works— Wages 10,280 
Repaiks AND RENEWALS І 10,000 
Waces AND Repairs ON Transmission System ... see Poe 20,000 
МАМАСЕМЕХТ, Insurance, Rests, Rates AND Taxes ' 65,000 
E £255,258 
To Provision for Renewals on basis of — Sat 
Buildings... E pus ad а RN .. 60 
Plant wid > к» m jus sre l am 25 
Cables ies a э es "T T .. 30 
Meters £s ''ux E. cum md. ubl fuse 240 37,170 
Total Working Expenses £292,428 
Net Profit T ns ERE ps his ads eee 196,151 
£488,519 
——— 
Table IV. 


ESTIMATED REVENUE 
Maximum Load on Generating Works, 120,C00 kilowatts. 


Stage В. 


EXxfeNbDITURE. 


To operating costs :— 


Coat— 2:3 lbs. per Unit gonerated, at 12s. per ton 


WATER, OIL, Waste AND Sunprixs es 
GexERATING Works— Wages sva 45% жа eas sisi 15,234 
Repairs AND RENEWALS  ... T Yos ids 20,000 


Wacxs AND Repairs ox Transwission BYSTEN 27,000 


МАЧАСЕМЕЧТ, Insurance, Rents, Rates AND Taxes 165,350 


To Provision for Renewals on basis of— Tm. 
Buildings ... .. у 2 ш. sS 60 
Plant M T LT was — ез or 25 
Cables satis ee oy еЗ eae us Use 30 
Meters SE a T бе: ада эў ox 10 


Total of Working Expenses ... 


Net Profit 489,788 


Consequently he would not himself ask questions on engineering 
matters at this stage. Some questions were therefore put bearing 
upon the need for including the City, and the congestion of the 
streets in relation to the laying of mains, Sir. Ralph Littler 

inted out that, in consequence of this, the City Corporation 
had been granted special powers of control and regulation in 
the laying of mains. 

Mr. PARSHALL, whilst admitting that the scheme could go 


Power Usrrs— 


Rattways— 


£1,141,217 


REVENUE. 


Pence 


By energy sold toa-— pec nn £ 
à sold. 
AUTHORISED DISTRIBUTORS — 
Direct Current at £4 10a, and 22d., 25 per cent. load 
factor, 09,130,000 units  ... pue mm - m 5132 175,702 
Transformed Alternating Current at £3 10s. and 2d, 
25 per cent. load factor, 52,560,000 units xn Н 9836 127,800 
Power Users— 
Transformed Alternating Current, average maximum load, 
say, 70 kilowatts at £3 10s. and :2d., plus 18 per cent. 
25 per cent. load factor, 32,350,000 units i Im 638 94,252 
RaiLwaYs— 
Transformed Alternating Current at £3 108. and -2d, 
Зо per cent. load factor, 45,990,000 units M T 474. 90,825 
Total Units sold, 190,530,000 "S yes iet Dis '616 | £488,579 


ACCOUNT. 


REVENUE. 


Pence 


. єс per Unit 
By energy sold to: sold. £ 
AUTHORISED Distrinutors— 
Direct Current at £4 10s. and :22d.,, 30 per cent. load 
factor, 144,540,000 units ... jos Sy ET s 319,995 
Transformed Alternating Current at £3 10s. and '2d, 
30 per cent. load factor, 131,400,000 unita 1 284,500 


Transformed Alternating Current, average maximum load 
70 kilowatts at £3 10s. and -2d., plus 18 рет cent. 
26 per cent. load factor, 76,650,000 units : 


Transformed Alternating Current at £3 10s. and -2d. load 
factor 40 per cent , 140,160,000 units : iss 


Total Units sold 492,750,000 


£1,141,217 


which it would be necessary to install if the problem was to be 
dealt with in an efficient manner. Exact figures were not 
obtainable, because he did not know in what manner the matter 
would be dealt with. 

Mr. Barrevn Browne pointed out that this figure must be 
erroneous, because all the companies had land and buildings 
avallable for extensions. He failed to see, he said, how the 
promcters were going to give à supply at a cheaper rate by 
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incurring a capital expenditure of £6,009,0C0 on top of the 
£20,00Q,000 already spent by the companies and local authorities, 
the interest upon which had to be paid in any event. 

In the course of a long series of questions relating to Mr. 
Parshall's estimate of the amount of other forms of power in 
factories in the area, viz., 500,020 to 400,000 kw., Mr. Parshall 
stated that he was unable to give the sources of his informa- 
tion, as much of it was piven confidentially. He had also to 
some extent relied upon information given him in connection 
with the London County Council Bill last усаг, and upon a 
return of the factories in Greater London issued by the Home 
Осе. He had personally visited many factories to satisfy 
himself of the accuracy of some of the figures given him, and а 
number of the owners of such factories. were going to give 
evidence as to their willingness to take a supply if the Bill 
were passed. For instance, Messrs. Bryant & May's had 200 h.p. 
supplied. from producer gas, with which they were by no means 
satisfied, and although Messrs. Maple's cabinet. factory had 
their own electrical plant, they would come and express their 
willingness to take a supply from the power company. n 
arriving at the total horse-power not dealt with electrically in 
factories, the following allowance in h.p. per head had been 


the basis according to. the different. businesses :-—Chemical 
works, 0775 h.p.; breweries, 14 h.p.; general engineering, 


05 h.p.: printing, 075 h.p.; builders’ materials, 2 h.p.: textile 
works, 1 h.p. The average power in London was about 50 h.p. 
per factory. 

Mr. BaLrovr Browne pointed out that Mr. Merz put it at 
50 h.p. in 1905, and if the estimate was coming down he did 
not see the need of a new power company. ; 

Asked as to the origination of the idea of promoting this 
scheme, Mr. Parshall said it came about in a general way after 
the London County Council Bill was rejected last year, and it 
was decided that the London County Council did not intend to 
promote another Dill. The promoters are Nir Hugh Bell, Mr. 
HR. W. Blackwell, Mr. Guinness, M.P., Sir Robert Miller, Mr. 
G. D. Rowe. and Mr. О, Н. Smith. As some of these gentle- 
men are to be called Jater, Mr. Balfour Browne, who questioned 
the stability of the promoters, refrained from pursuing the 
point. 

Mr. PansHarL was then questioned as to Chicago. He said a 
number of companies combined and built one large bulk 
generating station, a point which Mr. Balfour Browne suggested 
was in favour of the Electric Supply Companies Bill. With 
regard to New York, Mr. Parshall said that the Riverside 
station dealt with all lighting and power; the Ninety-sixth 
Street station with the tramways; the “ Interbcrough " station 
with the underground railway system in its entirety; the 
Seventieth Street station with the overhead railway system, and 
another station supplied the New York Central Railroad. In 
Paris there had been an amalgamation of the electric supply 
companies. In Berlin there were two stations, and if there 
were a strike at one of them it would be impossible for the 
other to maintain the whole of the load, as neither was large 
enough. | 

The effect of metallic filament lamps upon the output of 
stations in the future was next touched upon by Mr. Balfour 
Browne in an endeavour to show that this would alter the 
whole effect of the tables of increase in the future, but Mr. 
Parshall was of the opinion that the tables could very well 
stand. In reply to another question he stated that all these 
tables had been prepared from balance sheets. Mr. Balfour 
Browne upon this pointed out that whereas the tables gave the 
working costs of the Metropolitan. Electric Supply Co. at 
£50.001 for the year 1906. they were, in fact, only £44.418. To 
this Mr. Parshall replied that he had been unable to obtain 
апу exact figures from the company, and that he had been 
obliged to calculate as nearly as possible from the accounts. 

Mr. Barrovn Brow Ne: If all your other figures are calculated 
the кате way, I do not quite see their value?-- With the excep- 
tion of a few cases which are indicated in the tables, all the 
figures are correct. 

Dealing with the Board of Trade return of the electricity 
supplied. in. London. (ELECTRICAL ENGINEERING, February 15, 
1928. p. 227), Mr. Balfour Browne pointed out that the average 
cost for all purposes was 2:839d. per unit, and that, assuming 
all the savings suggested by the promoters could be effected, 
the cost would only be reduced to 254. per unit. Mr. Parshall 
replied that this would be 10 per cent., or £225.000, a quite 
satisfactory result to himself. 

Arked as to whether he had had any experience of a scheme 
similar to this, Mr. Parshall replied that no one had, but that 
he had had experience as near to it as possible. 

With regard to the cost of the mains system, it was pointed 
out that the cost of the trunk mains was estimated at 2650.000, 
whilst £937,020 had been allowed for distributors. Mr. Balfour 
Browne pressed) Mr. Parshall for the complete details of this 
latter, and efter some hesitation it was agreed that they should 
be banded in. Similarly. ac the request of the Chairman, Mr. 
Parshall will prepare a statement ceiving as much information 
as he feels he can of the material used in arriving at the 
quantity of power in London not dealt with electrically. 

With regard to prospective. consumers, Mr. Parshall said 
that none of the authorised. distributors had been negotiated 
with. bnt in view of what happened in connection with the 


Administrative Company's Bill of 1905, he saw no reason why, 
in the event of the Fill passing the House of Lords, similar 
agreements should not be entered into with his company on 
similar terms. With regard to railway companies, the Central 
London Railway Co., although it had its own power station, 
would save £20.000 a year by taking current from the power 
company, and witnesses would be called to say that the company 
would be prepared to do this. 

Mr. Balfour Browne here stated that the witness had 
expressed the opinion that the majority of large consumers were 
inside the County of London, and that people employing several 
hundred men would come and state their present position with 
yas engines and other forms of power, and say that it they 
could get a cheap supply of electricity they were prepared to 
take it. He wished to make an application to the Comnuttee 
that the promoters should furnish him with the names of these 
people in order that his clients might see whether they had 
not absolutely refused to take a supply on any terms. ‘The 
whole of the districts of the companies which he represented 
had been canvassed, and the Committee would hear that many 
of the power users had refused to take electricity even when 
offered very low terms 

Mr. FITZGERALD, for the promoters, objected to doing this, 
and said that the proper course was for him to call his witnesses 
and for the opposition to cross-examine. If it was necessary for 
any witness to be recalled. he would have no objection. 

Mr. Banrovn. Browne said that not one of the thirty power 
compenies, working independently of a distribution. company, 
had paid a dividend except the North Metropolitan. Power Co. 
The South Wales Power Co., which was one of the most 
promising of all had been disintegrated and broken up. 

Mr. Ракхнаг, in reply to this, said that he had frequently 
advised people to keep their money out of electrice power 
schemes, and, as a matter of fact. he did this when he was 
called in to advise in connedion with the South Wales scheme. 
He admitted he had never found it easy to persuade people to 
find money for these schemes, nor, he added, for any other 
purpose. 

Mr. Seymour Busue, for the Kensington and Knightsbridge, 
and Westminster Electricity Supply Companies, first put ques 
tions to show that as the Barking power station of the promoters 
was eight miles away from his area, it would not pay the 
company to lay mains into Westminster for the exceedincly 
small power load which existed. He said that out of 194 persons 
using power in his area, no less than 145 took electricity from 
the two companies which he represented. and, as a matter of 
fact, according to Mr. Parshall's tables, the small power users 
would have to pay 171594. per unit, against 1d. which they were 
now being supplied at. 

Mr. PARSHALL pointed out that the prices in question were 
the maximum under the Bill, whereas the maximum which the 
electiic lighting companies could charge was 8d. per unit. 

Further questions were directed to showing that the clauses 
with regard to supply in the Bill were so framed ав to force 
existing undertakers to take a supply in bulk from the company 
on the threat of competition if they did not. To this Mr. 
Parshall replied that the clauses had been drafted to ensure the 
small power user getting a supply of electricity at a cheap rate. 
Не admitted that the Bill proposed to deal direct with railways. 
and with individuals, and that he did not know of any other 
power Bill which did this. 

With regard to supply to authorised undertakers. Mr. Bushe 
pointed out that in Westminster the local authority happened 
to be an authorised undertaker, and that the companies carried 
out the street lighting under contract. In these special circum 
stances, Mr. Parshall admitted that the power company could 
compete with the electric lighting companies for lighting. Mr. 
Bushe also put the possibility before Mr. Parshall of his power 
company purchasing, say. the London Electric Supply Corpora: 
tion (at present in competition with the Westminster Company’. 
and so to compete more effectually with the Westminster 
Company himself, to which Mr. Parshall replied that the consent 
of the Board of Trade would have to be obtained to any such 
proceedings. 

Mr. Buse: In all these circumstances you are not. surprised 
that we look upon your coming with considerable apprehension! 
--1 should have thought you would have looked upon us with 
considerable pleasure, considering the advantages we can ofíer 
vou. 
` Mr. Ersktve Povrock, K.C., cross-examined briefly on behalf 
of the Middlesex County Council, urging that as the County 
was already served by two power companies, namely. the North 
Metropolitan Electric Power Supply Co., and the Metropolitan 
Electric Supply Co., it should be excluded from this Pil. Mr. 
Parshall refused to strike out Middlesex. 

Mr. Freewan, K.C.. on behalf of the London County Сопло. 
indicated that his opposition to the Bill was with regard t^ 
certain clauses, and that if these were not amended to meet 
his wishes he should ask for the Bill to be thrown out. He 
asked Mr. Parshall if it wonld not have been possible to have 
provided a schedule of prices for small users, with а condition 
making it compulsory upon the company to supply them 0n 
their agreeing to take a supply for a certain. definite. period. 

"Mr. PansHar,L thought this was by no means an impossible 
question, and promised to consider it. 
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Mr. FREEMAN next intimated that the London County Council 
was in favour of the Kitson clause in its original form in 
preference to the modified one in the Bill. 

Mr. PansHALL said that personally he had no very great 
objection to the Kitson clause, but he had come into contact 
with hardlv anybody who was in favour of it. 

In answer to other questions, Mr. Parshall said that there was 
no intention of desiring to pay 8 per cent. interest on capital 
during construction, and that if the drafting of the Bill per- 
mitted of this it would be altered. 

Mr. Freeman next dealt with the purchase clause. The 
purchase clause in the Bill of the Administrative Company was, 
he said, on the terms of the electric lighting Acts, namely, 
the payment of the then value of the plant, &c., without any 
allowance for goodwill. 'The promoters in this case stipulated 
for the return of their capital expenditure and a sutlicient sum 
to bring their dividends up to 6 per cent., if such an amount 
had not been paid. Why, he asked, should not the established 
law be followed in this case? 

Mr. PaRsHALL said he did not know that there was any 
established law on this point, as no power company was liable 
іо purchase. 

Lord WErBYv said that the difference between the two clauses 


was that the administrative company's clause prevented purchase , 


of obsolete plant, whereas this clause did not. 

Mr. FREEMAN said there was no obligation in this care to keep 
the plant in proper condition, 

Mr. PansHALL said the clause would not be fair if the plant 
was not maintained in proper working order. 

Mr. FREEMAN, in referring to the fact that the existing electric 
lighting companies were purchasable by the local authorities in 
1951, asked Mr. Parshall if, assuming a purchasing authority 
was created to acquire all the existing companies апа wished 
to acquire the undertaking of the power company at the same 
date, did he think he ought to have such an amount for good- 
will as would represent the period between 1931 and the expiry 
of the forty-two vears, 1п the proposed purchase clause. 

Mr. PARSHALL said that the ditliculty was the great uncertainty 
as to what the “еп value” meant. ‘This made all the trouble 
in financing undertakings. The promoters thought the ''then 
value" should mean the money properly spent on the plant 
providing it had always been maintained in good working order. 

Lord We.sy suggested that there should be a definition of 
“properly expended’ in the purchase clause, based upon what 
any first class firm of accountants would allow as having been 
properly spent on the undertaking. 

Mr. FitzceraLtp said he read this as “properly expendec 
on capital account, and it was not an auditor’s duty to go into 
this at all. 

Mr. FREEMAN said he wanted to make quite sure that when 
the time for purchase arrived, the purchasing authority would 
not be required to pay for machinery which, although perfectly 
properly bought at the time it was purchased, would then be 
obsolete, and ought to have been renewed some years ago. 

Mr. FITZGERALD said that in no previous power Bill had a 
purchase clause been inserted. If the promoters had followed 
the precedent they would have promoted their Bill without any 
purchase clause, but in regard to London there seemed to be a 
strong opinion that there ought to be a purchase clause. If 
thev proceeded on the basis of the water and gas companies. 
they would get profits, whilst there would at the same time 
be taken into account the question of obsolescence. With regard 
to electric lighting, the existing companies which were риг- 
chasable at the "then value" of their undertakings had been 
paying 10 per cent., 12 per cent., and 14 per cent., quite 
properly, but against this the promoters were asking only for 
limited. dividends. The promoters regarded this clause as a 
much better one for all concerned than the terms of the electric 
lighting Acts. For instance, assuming that at the time of 
purchase there were £5.000.000 of capital paying 10 per cent.. 
the purchasing authority would make an admirable purchase. 
The promoters were not departing from any ordinary practice 
in this matter. but were making a concession that had not been 
asked of апу promoters of any power Bill that had been Pu 
With regard to the Administrative Company's Bill of 1905, 
this was brought in on the footing of an ordinary power Bill. 
and it passed Lord Camperdown’s Committee of the House of 

Lords without any purchase clause in it. On second reading 
in the House of Commons it was opposed, and during the 
second reading debate а Member of the House, who was 
authorised to speak for the promoters, agreed to assent to a 
purchase clause being inserted. Consequently, the Bill passed 
the House of Commons Committee with a clause which was not, 
as had been stated, similar to the terms of the Electric Lighting 
Acts, nor was ït the same purchase clause as it was now proposed 

to insert. ` 

Mr. FREEMAN asked that the clause contained in the Rill ọf 
the Administrative Company of 1905 should be inserted in this 
instance. . 
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Mr. FrrzGERALD, referring to the question of strikes, mentioned 
by the Chairman yesterday, stated that, although there would 


4 


be no objection on the part of the promoters to the insertion of 
à clause making 1t a criminal offence on the part of an employee 
to stike and cause a cessation of supply, he thought this must 
be brought about by a public Act of rarliament and not in a 
private Bill, With regard to the estimate of horse-power in 
10ndon, about which there was so much discussion yesterday, he 
meationed that this was based primarily upon the return of the 
Home Uthce to the London 1rattie Commission, and also upon 
information acquired by the London County Council as the 
authority under the Factories Act with regard to means of escape 
from fire. lt was this latter information to which there was an 
objection to publication. The object of the estimate was to show 
that there was a large demand in the area not already catered 
for. 

Mr. WEbbERBURN, K.C., on behalf of the Croydon Corpora- 
tion, put several questions to show that the promoters were 
asking tor powers which the existing distributors did not possess, 
and which would enable the promoters to compete unfairly with 
the existing distributors. А 

Mr. FirzGERALD, for the promoters, said that all the provisions 
of the Bill were substantially the same as in all power Acts, and 
that the provisions ot Electric Lighting Provisional Orders were 
always different. All the standard clauses of Power Bills were 
settled years ago by Sir James Kitson's Committee. 

Іп answer to another question, Mr. Parshall thought the finan- 
cial prcemoters of the Bill would have no objection to the inser- 
tion of a clause stipulating that a certain proportion of the 
capital must be raised in cash within a certain period of the 
passing of the Bill. 

Mr. BLeENNERHASSEIT, K.C., for the Westminster City Coun- 
cil, in the course cf his cross-examination, indicated that the 
Council had the right to purchase not only the seven companies 
supplying electricity in their area under the Electric Lighting 
Acts, and also upon similar terms, but also the bulk supply 
station of the Central rlectric Supply Co. Consequently, W est- 
minster, being in this exceptional position, the Council should 
be cut out of the area in so таг as the power company should not 
give any supply there except to the Council, should they desire 
it. Mr. Parshail, asked if he would agree not to attempt to pur- 
chase any of the undertakings serving Westminster without the 
Councils consent, and so not to prejudice the Council's right of 
purchase, said he would preter to leave this in the hands ot the 
Board of Trade. 

Mr. Morten, for the West Ham Corporation, directed his 
questions to the large number of docks, railway stations, and 
power users in that district, all of which the power company 
could compete for. He also pointed out that in certain cases, 
unless the Corporation supplied at exactly the present works 
cost, they would be compelled to take trom the power company. 
Mr. Parshall said if they obtained a supply cheaper than they 
could generate it for themselves, it would фе a good thing for 
the consumer. Оп the question of breaking up tramways, it was. 
pointed out that the Bill exempted the general law with regard 
to breaking up streets. Mr. Parshall said it was not intended 
to break up streets for laying mains without the consent of the 
Corporation. 

Mr. FirzcerRaLp offered to give a protecting clause for the 
tramways. 

Mr. A. В. СА:ХЕ, for the Marylebone Borough Council, went 
through the history of the purchase, by the Council, for the por- 
tion of the Metropolitan Electric Supply Co.’s business, for 
£1,125,000, on arbitration terms, of which, he said, the useful 
plant only represented £2C0,000, leaving about £1,000,000 for 
goodwill, Was it fair, under the circumstances, that this power 
company should come in and compete? In common with all 
other cross-examining counsel, Mr. Caine disputed the accuracy 
of the figures in the tables in so far as they related to his 
district, and endeavoured to show by his questions that the 
savings to the various authorised distributors, indicated in the 
tables of the promoters, did not, in fact, exist. On the other 
hand, Mr. Parshall maintained that the figures, which were 
based on the latest published returns, were correct. Mr. Caine 
also raised the question as to whether the “standby " clause in 
the Bill was applicable to an authorised distributor. and that it 
might possibly happen that the power company would, seeing 
that all authorised distributors could be held to have a separate 
supply, refuse to supply upon the schedule of prices. Mr. 
Paishall, however, expressed his willingness to supply an autho- 
rised undertaker during his peak load upon the same terms as 
during the day time. 

In reply to Mr. СоонтнорЕ Мохнок, for the St. Pancras 
Borough Council, Mr. Parshall agreed, if it could be shown that 
the Power Company offered no present or prospective advantage to 
the power users in that area, that the committee would be justified 
in saying they should leave St. Pancras alone. On the question 
of prices, Mr. Munroe pointed out that immediately after the 
passing of the Administrative Bill in 1905, St. Pancras adopted 
the prices in the Bill. Following on this, Messrs. Scott & 
Middleton, who were constructing a tube railway station in the 
borough, and were using current day and night, asked to be 
taken off the 14. per unit, and put on the same terms as those 
in the Administrative Bill. The result was that the price 
worked out at l'9d. per unit, and they came to the Council, cap 
in hand, and asked to be charged 1d. per unit. In another case 
the price to the same firm worked out at 214. per unit. 
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Similarly, Messrs. Moy's, Ltd., asked to be taken off the 1d. 
per unit flat rate, but their price worked out at 17574. on a 102 
per cent. load factor. At Oetzmann’s, also, instead of ld., on Mr. 
Merz's scale, the price came to Z'1d. per unit on a 6'7 per cent. 
load factor. 

Lord SAUNDERSON pointed out that, according to the tables, as 
the load factor increased the price deceased and that these 
cases were low load factors. 

Mr. Muyroe said the large number of power users іп London 
had a low load factor, and his object was to show that, inasmuch 
as the charges in the present Dil were similar to those of the 
Bill of Mr. Merz in 1905, no benefit would be conferred upon 
St Pancras, and therefore that district should be omitted. 

Mr. PansnHALL said he was not surprised at the results given 
by Counsel upon such load factors. With regard to the case of 
the tube railway construction work, it had always paid to put 
down independent plant for these purposes. 

Mr. WiLLIAMS, for the Stepney Borough Council, suggested, 
im his cross-examination, that the reason for the promoters 
taking five vears in which to acquire the necessary land for the 
generating station at Barking was that the financial position was 
doubtful. The land, he said, was in the hands of one owner, 
and the matter could be very quickly settled. Mr. Parshall 
asked Counsel to wait until he had heard the financial evidence. 

At the end of a long series of questions on matters of detail, 
and many references to the agreement entered into between the 
Stepnev Council and the Administrative Co. of 1905, Mr. 
Fitzgerald, for the promoters, said that if Mr. Williams would 
submit a clause on the lines of that of 1905, he would be 
prepared to consider it. 

To Mr. Saunners, for the Islington Borough Council. who 
was endeavouring to ascertain how much must be added bv the 
authorised distributor to the price paid the Power Company 
before distribution, Mr. Parshall said that, as an abstract 
theory, it did not follow that anvthing need be added, and vet 
a profit might be made. The authorised distributor had the 
benefit of the better load factor, and the difference between 
the station load factor and that of the consumer left a margin 
of 20 per cent. to 25 per cent. Mr. Saunders said the average 
difference between the consumer's load factor and the station 
load factor in Islington was two per cent. or three per cent. 
Another point raised bv Counsel for Islington was that the 
purchase clause of the Bill was precisely the one first provosed 
by the promoters of the Administrative Bill, and that this was 
rejected by Sir James Kitson’s committee in preference to the 
one finally accepted, which was upon the terms of the Electric 
Lichting Acts, 

This closed the cross-examination. 


WEDNESDAY, MAY 131m. 
Mr. PansHarL was re-examined by Mr. Fitzgerald. ard Мт. 
R. Hammond gave evidence in support of the Pill. А full 
report will appear in our next issue. 


THE REPORT ON THE HALIFAX TRAMWAYS 
AJOR CARDEW and Mr. Н. Graham Harris, 
who were recommended to the Halifax Corpora- 

tion by the Institution of Electrical Engineers and the 

Institution of Mechanical Engineers respectively for 

the purpose of conducting an inquiry on the working 

and management of the Corporation tramways, par- 
ticularly with regard to the safety of the public, de- 
livered their report to the Corporation on Thursday 
last. The tramways at Halifax are on the overhead 
trolley svstem, and have & total length of route of 
thirty-seven miles, representing fifty-two miles of 
single track. Steep gradients are very much in evi- 
dence, the gradient on some portions of the route being 
as steep as 1 in 9. It will be remembered that in 

October last year & serious accident occurred in Hali- 

fax, due to а car getting out of control and running 

backwards down a gradient of 1 in 10 on Pye Nest 

Road (see ELECTRICAL ENGINEERING, Vol. II., pages 

660, 604, and 735, and for the complete report of 

Lieut.-Col. E. Druitt on the accident, see the вате 

volume, page 1023). With reference to the difficult 

conditions of the tramway svstem, the present report 
ѕаув:— 

* Generally speaking, it may be said that your tramway routes 
are bordering upon the limit of possible safe working by electric 
cars fitted with ordinary flanged wheels running on grooved 
rails; for not only are the gradients steep, but the hills are 
long and with many curves, and the exudations from: the soil 
and deposits from the air and from other traffic frequently 
produce a greasy surface on the rails. Safety can only be 
secnred, even with every possible mechanical safeguard and with 
the most careful regulations, by constant and unremitting atten- 
tion to the maintenance of the etlicieney of every working part 


of the cars and stock, including also that of the human element 
ot "drivers " and ''conductors."' 


It is pointed out in the report that such & system as 
that of Halifax must necessarily be somewhat more 
expensive as regards working costs than а system in 
which there were fewer heavy gradients, but the ex- 
pense in the case of Halifax appeared excessive. 
Attention is drawn to the inerease in the consumption 
of energy per car mile over those of previous years, 
and also to the inerease in the number of accidents. 
It is also stated that the undertaking has not been 
maintained at the level of perfection which was essen- 
tial to economy and safety. The following is an 
abstract of that part of the report containing the 
recommendations of the experts :— 


With regard to the permanent way, the joints should be 
properly anchored in all cases where relaving 18 undertaken, 
and granite setts should be used exclusively in the paving of 
all steep grades exceeding 1 in 20, and of curves of short 
radius. The surface of the rails on all steep grades should be 
"washed and swept, and for this purpose a tank car sweeper is 
recommended. ‘The cars are stated to be of fairly suitable 
design and size, but single-decked cars are recommended. the 
increased height of the centre of gravity with double-decked 
cars being distinctly prejudicial to the ethciency of the brakes. 
It is strongly urged that no cars with covered upper decks (of 
which pattern the Corporation possess two) shcvld be allowed 
to run on the routes with steep grides. Emphasis is laid on 
the point that all controllers should be absolutely simi‘ar in 
their modes of working (it will be remembered that the braking 
movements for the two controllers on the car which ran back 
in October were quite different). Accocding to the report the 
Corporation have in use controllers of five different patterns. 
The motions of most of these types are similar on the forward 
steps, but for braking the movements were entirely different. 
Dealing with brakes. Major Cardew and Mr. Harris stroncly 
emphasise their ортоп that every car should be fitted with 
an ettcient emergency brake and an adjustable brake for 
continuous use, and that these brakes should form one piece 
of apparatus. The latest form of “Spencer” track-brake ful. 
filled the necessary conditions more satisfactorily than апу 
other brake which the Corporation had in use, but it requires 
to be handled promptly and by a skilled driver. А satisfactory 
magnetic track-brake is more rapid and powerful than any 
hand-brake could possibly be. An improved form of sand-vear 
is recommended, which would not only deliver the normal 
quantity of sand under normal conditions, but would also in 
emergencies deliver а much larger quentity in front of the 
wheels, whether the car were running forward or backward, 
and which could be operated from either end of the car. 

On the question of upkeep and repairs, the report runs as 
follows :— 

"We would most strongly impress upon the Committee the 
necessity for more careful attention to the upkeep and cleaning 
of the motors and all accessories than appears to have been 
exercised in the past. Numerous motors under repair were 
shown us in which there was evidence of damage caused Ьу the 
motor having been allowed to run too long without attention. 
These remarks also apply to the rheostats, cut-outs, wiring, and 
electrical and mechanical equipment generally.” 


Glasgow Local Section of the Institution of Electrical 
Engineers.— The annual report of the Glasgow Local Section of 
the Institution of Electrica] Engineers, which was submitted 
to the general meeting last Tuesday, records the holding during 
the session of six meetinzs, and the discussion of three Papers, 
two of which had previously been read in London. The mem- 
bership of the section shows a steady increase, and now numbers 
294 (including 83 students). Among the social functions held 
during the session have been the annual dinner and a smoking 
concert. No further nominations have been received for oftice- 
bearers for the next session beyond the list already given (Еп ЕС- 
TRICAL ENGINEERING, April 30th. page 667), so that these gentle- 
men are dulv elected. The Glasgow students’ section has held 
six meetings, and had three visits to works, &c. 

Assessment of Wakefield Tramways.—In the House of Lords 
on Friday last, the case ot Wakefield Corporation v. Waketeid 
and District Light Railways Co. was heard before the Lord 
Chancellor, Lord Macnaghten, Lord James of Hereford, and 
Lord Atkinson. This was an appeal from a decision of the 
Court of Appeal, which athrmed an order of the King’s Bench 
Division, dated April 10th, 19C6. The justices for the city of 
Wakefield held that certain of the Tramway Co.'s lines laid іп 
streets in Wakefield should be assessed at their full net annual 
value. The King's Bench Division reversed this decision, 


_ holding that the lines should be assessed at one-fourth part on!v 


of their net annual value, in accordance with Section 211 of the 
Public Health Act, 1875. Their lordships affirmed the judg- 
ment of the King's Bench Division and the Court of Appeal, and 
the appeal was dismissed. 
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THE CENTRAL LONDON RAILWAY 


New Generating Plant and Shepherd’s Bush Extension 


LARGE new generating set, complete with 
special condensing plant and a new cooling tower, 
has just been added to the equipment of the power- 
house of the Central London Railway, of which, owing 
to the courtesy of Mr. H. F. Parshall, we are able to 
publish some illustrations and interesting details. Be- 
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station at Shepherd's Bush in the form of three-phase 
alternating current at 5,000 volts and at a periodicity 
of 25 eye les per second. The principal sub-stations are 
at Notting Hill Gate, Marble Arch, and the Post Office, 


and at these points are placed at the bottom of the lift 
shafts. 


There is also a fourth sub-station at Bond 
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Ета. 1.—New 2,000 kw. MvusanRavE-B.T.-H. GENERATING SET. 


fore, however, setting forth the actual particulars of 
the new plant, a few facts concerning the existing plant, 
working of the railway and the circumstances which 
led up to the necessity for extensions will not be out 
of place. 

The railway was opened for traffic in August, 1900, 
апа, as is well known, is worked by direct current sup- 
plied from a number of sub-stations along the route, 
which in turn receive their supply from the generating 


Street, which is situated at the surface, and which 
acts as a stand-by, this being necessary owing to the 
space at the other sub-stations being too limited to 
accommodate the required spare plant. The position of 
the Bond Street sub-station is approximately at the 
middle of the line, and the whole of the railway can be 
supplied from this point in cases of emergency. 16 also 
serves as a distributing centre for the lighting of the 
tunnels and the working of the lifts. The sub-stations 
F 
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are equipped with statie transformers, which trans- The following is a table showing the cost of opera- 
form the current from a pressure of 5,000 volts to tion per train mile, per car mile, and per ton mile, to- 
330 volts, and with rotary converters, which receive the gether with the percentages for 1905, that is for the 
three-phase alternating current at a pressure of 330 year during which the extensions were decided upon. 
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Fic. 2.—New 2,000 x.w. Muscrave-B.T.-H. GENERATING SET. 


volts and convert it to direct current at 500 to 550 volts The figures for 1907 are still better; the total cost 
for supply to the collector rail. of operation was 6°848d. per train mile, made up 

This system of generation, distribution, and work- of 3991d. charged against generating station, 04124. 
ing the railway is that which has since been adopted charged against sub-stations, 2:2d. against locomotion, 
by the Metropolitan District Railway, the Metro- including motor-men's wages, inspection, lighting and 
politan Railway, the Great Western Railway, and by repairs to motor-cars, and 0°245d. for superintendence. 
the newer tube railways in London, and may prac- Stated in percentages the generating station costs are 


08°28 per cent., sub-station costs 6°01 per cent., loco- 
motion 32:13 per cent., and superintendence 3°58 per 


TABLE OF WorKING Costs, Cenrrat LoNpDoN RAILWAY. 


Per Per Per Per- Per. 
train car ton cent- cent- 
Amount. mile. mile. mile. ages. ages. 
£ d. d. d. 
1. Generating station—- 
а. Operation ... .. 14410 38:21 -- -- 31:2 -—— 
b. Repairs... ... 1730 0385 — - 447 — 


1614:0 3:595 0:513 0:0287 41°67 — 
2. Substations and dis- 


tribution— 
a. Operation ... ... 119:8 0:267 — —- Ste. «= 
b. Repairs  ... ... 88:4 0:195  — 2:25 | — 


208:2 0:462 0:066 0:0037 5:33 — 


1+2, Generation and 


distribution ... 1822:2 4:057 0:579 0:0324 470 - 
3. Locomotion— 
a. Operation .., ... 1033:0 23 -- — 26°75 540 
b. Inspection and 
lighting .. . .170':8 0:88 — -- 1:42 90 


c. Hepairs to motor 
cars and steam 
locos, eer ves 710°0 1:58 — — 18:33 STO. 


1913°8 4°26 0-61 0:0341 495 1000 
4. Superintendence ... 136:2. 0:303 0:043 0:0024 i uu 


Totals ^ e. 3872 9 8:620 1932 0:0689 100°0 


cent. The total cost of running the line for the year 
= | R 1907 was 2s. 10d. per train mile, including manage- 

"ишениши | ment, rates, and taxes. 16 will be seen, therefore, 
that the toal cost of operation in terms of the total cost 
is 20°1 per cent. The generating station costs аге 
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tically be regarded as the standard system throughout 11:7 per cent., sub-station 1:2 per cent., and locomo- 
the world wherever the service is a severe one involv- tion expenses 6'5 per cent. It should be particularly 
ing frequent stops and rapid acceleration. "This sys- noticed that the sub-station costs are a very small pro- 
tem for this purpose is elaimed to be the most reliable, portion of the whole cost of running the line. 

the cheapest in first cost, and most economical in The extension of the generating plant was rendered 
operation. The problem of long-distance traffic is, of necessary by the inerease of trafhe during the peak 


course, essentially distinct. hours, involving a greater number of trains, quicker 
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service, higher acceleration, and consequently increas- 
ing the maximum load on the power-station. Тһе 
anaximum load in 1902 was 3,850 kw.; in 1903 this 
was increased to 4,000 kw.; in 1904, 4,500 kw.; in 
1905, 4,600 kw., with a momentary load of 6,000 kw. 
The capacity of the generating station before the in- 
stallation of the new plant was 5,100 kw. in six units 
Qi 850 kw. each, so that the margin of plant capacity 
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was insufficient for the safe and efficient working of 
the line. 

With a view to meeting any further increase in the 
load, and to provide for the additional traffic antici- 
pated in connection with the Franeo-British Exhibi- 
tion, an additional unit of 2,000 kw. was considered 
advisable, this size being determined by the load during 
the slack hours, and arrangements were made for in- 
stalling a unit of this size, complete with condenser, 
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pumps, cooling towers, &c.; extensions were not, how- 
ever, required in the boiler house. A drawing of the 
set is given in Fig. 1, and Fig. 2 is reproduced from a 
photograph taken just before its completion. 

The engine was built by Messrs. T. Musgrave & 
Sons, of Bolton, and is of the horizontal cross-com- 
pound type, with cylinders 38 and 74 in. in diameter 
and 52 in. stroke, developing 3,000 I. H.P. normal load 
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SECTIONS, AND ELEVATIONS OF COOLING TOWER. 


at 83 revolutions per minute, and capable of 50 per 
cent. overload and 100 per cent. momentarily when 
supplied with steam at 150 lb. pressure and exhaust- 
ing to a vacuum of 26 in. of mercury. The bearings 
are each 28" diameter by 54” long; the crank shaft is 
34" diameter in the largest part; the flywheel is 
20' 6" in diameter, 2' 8" wide, and weighs 120 tons, 
15 tons of which are in the rim ; the erank pins are 10^ 


diameter by 12" long, pressed into crank discs 6' 10” 
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diameter by 131" wide. The connecting-rod is six 
times the length. of the crank.. "The total weight -of 
the engine is 620 tons. Drop valves of slightly dif- 
ferent design are employed on the two evlinders. 
The alternator is a three-phase revolving-field 
machine, manufactured by the British Thomson- 
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Fic. 4.—Brick CooriG Tower. 


Houston Co., of Rugby, and rated at 2,000 kw. normal, 
3,000 kw. for two hours and 4,000 kw. momentarily 
when running at 83 r.p.m. at 5,000 volts and 25 cycles 
per second. It is mounted on the engine crank-shaft 
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Fic, 6.—PLan or CENTRAL Lonpon Rattway Depét, SHOWING EXTENSIONS OF LINE AND NEW STATION. 


between the bearings апа оп the L.P. side of the fly- 
wheel. The total weight of the alternator is 60 tons. 
The engine exhausts through a 26” pipe to a baro- 
metric condenser placed outside the engine-room, and 
shown in Fig. 3. This plant was supplied by the 
Mirrlees-Watson Co., of Glasgow. The condenser is 
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of vertical counter-current design, with a volumetric 
capacity of 530 cubic feet; it is fitted with a series of 
trays and baffles for distribution of the cooling water, 
and so arranged that the water is prevented from enter- 
ing the exhaust pipe, while ensuring the thorough 
mingling of steam and water. The air is drawn from 
the highest point of the condenser and passed through 
а Separator on its way to the air-pump. The water is 
drained from the condenser by а tail pipe of 15” 
diameter leading to a hot well beneath the condenser. 
An oil separator is inserted in the exhaust pipe imme- 
diately in front of the condenser, and the oil from the 
exhaust is withdrawn by a small steam pump and 
lifted to a large separating tank. 

The cooling water is circulated by means of pumps 
situated in the basement and driven from the tail rod 
of the main engine. The water is drawn from the hot 
well beneath the condenser and delivered through a 
" Venturi" water meter to a specially designed cool- 
ing tower, constructed to deal with 200,000 gallons of 
water per hour. The tower is shown in Figs. 4 and 5 
and is a brick tower of the natural draught type, pro- 
vided with a chimney 24’ diameter and 115' high, the 
building itself being 79’ 3" long by 30' 9" wide, and 
fitted with an elaborate arrangement of triangular 
slats. The water enters a main trough at a height of 
20' from the foundation, the trough running centrally 
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the whole length of the building; from this trough the 
water flows into smaller troughs, branching at right 
angles and on either side of the main trough. The 
water leaves these smaller troughs through short 
lengths of galvanised gas tubes, situated at intervals 
along the bottom, and falls upon small flat galvanised 
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steel plates placed directly beneath the tubes. Upon 
striking the plates the water is divided into spray, atter 
which it falls upon triangular laths, which are stag- 
gered and arranged so that each gets its proper share 
of water. The whole arrangement is such that the 
water is split up and distributed evenly over the 
whole of the irrigation area, thus utilising the 
whole of the cooling surface and obtaining the 
maximum cooling effect. 

No iron parts are used in the construction, all nails 
being of copper, and the distributing apparatus is sup- 
ported on a substantial pitch-pine framework. The 
water falls into a concrete tank forming the base of 
the eooling tower; the air 18 admitted through small 
openings situated at the ground level in the four walls 
of the tower, the necessary draught being produced by 
the chimney above referred to. 

This tower is the only one of its kind in the country. 
The whole of the interior fitting was carried out by 
Messrs. Baleke & Co., and the contractors for the 
actual brickwork were Messrs. J. Jarvis & Sons, Ltd. 
Many of the details of the construction and arrange- 
ment are due to Mr. Parshall, under whose super- 
vision the designs were prepared. 

We havealready referred to the special arrangements 
which the Central London Railway Co. have made to 
deal with the special traffic in connection with the 
Franco-British Exhibition. Although there is an 
entrance to the exhibition in Uxbridge Road, close to 
the original Central London terminus, it was decided 
to construct an extension to the line and a new station 
opposite to the Wood Lane entrance of the exhibition, 
by the use of which passengers will avoid having to 


walk through the 900 yards of covered way connecting 
the Uxbridge Road entrance with the exhibition proper. 
The extension has been arranged in the form of a 
loop, through which all the trains will be run, avoiding 
the shunting, which was formerly necessary. A general 
plan of the extension is given in Fig. 6. The trains 
arriving at the old Shepherd’s Bush terminus will pro- 
ceed to the surface by the original tunnel leading into 
the depot yard up a gradient of about 1 in 40 to the 
curve at the extreme end of the company’s ground and 
the new station marked in the plan. From here a new 
piece of line leads down an incline, also of about 1 in 
40, to the new length of tunnel just completed, which, 
after a slightly stiffer gradient under the Uxbridge 
Road, leads to the main tunnel towards the Bank. The 
tunnel is of the usual cast-iron tube construction, and 
neither it nor the new track equipment call for any par- 
ticular remark, except that near the point where the 
new tunnel dips under the original depot tunnel, 
a short length of the original siding tunnel was lowered 
and has now an elliptical section. The station plat- 
forms and most of the line from where it leaves the 
depot tunnel are directly under the overhead covered 
way, forming part of the Franco-British Exhibition and 
connecting the Uxbridge Road and. Wood Lane 
entrances, 

In conclusion, we wish to express our thanks to Mr. 
Parshall for having given us full particulars of the new 
generating plant, and also to Mr. Basil Mott, under 
whose direction the extensions of the line were carried 
out, and to Mr. E. P. Grove, chief engineer to the 
Central London Railway, for affording facilities to our 
representative. 


NEW 6,000 KW. TURBO-ALTERNATOR AT THE 
MANCHESTER CORPORATION ELECTRICITY WORKS 


WwW: are now able to illustrate the fine new turbo- 
alternator which, as mentioned in our last issue, 
was formally started by the Lord Mayor of Manches- 


WEB: 


"E 


A 


ter at the Stuart Street Electricity Works last week. 
Although the turbo-alternator is the largest yet built 
in this country, it cannot be regarded as an experi- 
ment. It was mentioned at the dinner which followed 


the inaugural ceremony, that the alternator is prac- 
tically a replica of one at the Vienna Electricity 
Works; it has, however, been built in this country, at 


the Stafford works of Messrs. Siemens Bros.’ Dynamo 
Works. The turbine, although the largest that Messrs. 
Willans & Robinson have built, follows the same lines 
as those previously manufactured with success by the 
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firm for electricity works. Fig. 1 is а general view 
of the machine taken in the electricity works. 

The Willans’ shrouded blading is familiar to our 
readers; a description of it appeared in ELECTRICAL 
ENGINEERING, Vol. L, p. 961. А similar governor to 
that of the turbine then described (a 2,000-kw. 
machine for Sydney) is also employed. It is a ball 
governor, which ean be adjusted from the switch- 
board gallery. A small motor attached to the machine 
turns a serew, which varies the tension of a helical 
controlling spring attached to the governor lever. А 
feature is the comparatively small length of the 
machine: its over- 
all length is only 
36 ft., and the 
overall length of 
the turbine and 
alternator is 46 ft. 
3 in. The dia- 
meter and the 
high-pressure ex- 2 i шше 
pansion chamber is 


34 in., the interme- 


diate pressure 
5l in., and the low У 
pressure 774 in. —— == 
The length of the ^  . 
low-pressure  blad- 
ing is 8 in. The ТТР 
diameter of the 
turbine shaft is 
11 in., the weight 
of the rotor 13 
tons, and the total UA: 

weight of turbine ‚ |, —À 
and alternator 1581 Z 

tons. The speed 
is 1,000 revolutions 
per minute. 
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A feature of the a =e 
alternator is the | ot oe | Wki 
system of forced NE ut 
ventilation. The {Т фы! 
machine is totally xn ананан 
E ED 


enclosed, and air is 
forced in to the 
stator at a pressure 
of 3 in. of water, 
passes through the 
stator and rotor, 
and out again 
through the hollow 
feet of the stator to 
an exhaust duct 1 

which leads outside е 
the | engine-room. 
The general ar- 
rangement of the 
ventilating plant is rae 
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TURBO No. 5 


which the present 
machine is shown 
in full lines, and 
the provision for 
subsequent extensions is shown dotted. It is seen 
that there is space for five more machines of this size. 
A small house has been built outside the generating 
station to accommodate the motor-driven Sirocco- 
blower (Fig. 3), which is capable of forcing 21,000 cub. 
ft. of air per minute through the alternator. Air is 
drawn in to the fan-room through a dust-filter consist- 
ing of zigzag screens of woolly cloth mounted on a 
bamboo frame, supplied by Messrs. K. & T. H. Moller. 

The fan is driven by a 23 b.h.p. motor. There is a 
double door to the room, so that no air can get into 
it except through the filtering screen. The position of 
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Fic. 2.—GENERAL. ARRANGEMENT, SHOWING POSITION OF Тонво- GENERATOR AND 
VENTILATING PLANT. 


the fan is seen in Fig. 2, and separate fans and filters 
will be put in for each sueceeding machine. To avoid 
ecnfusion in reading the drawing, we must point out 
that the two lines in Fig. 2 apparently connecting up 
the fans do not represent a common shaft, but. are 
merely a line of girders. In Fig. 3 a part of the dust 
filter is seen on the left, and in front of it is a motor- 
driven vacuum cleaner which will be employed for 
removing dust from the filtering material. The two 
air duets leading to the machine are seen in Fig. 2. 
The lower one leads the air to the projecting air ‘inlet 
at the base of the stator casting seen in Fig. 4, and 

passes across the 


stator windings,. 

| through the rotor, 

A An and out again 
М | | E through the hollow 


feet of the stator 
to the exhaust air 
duct leading to a 
short exhaust shaft 
outside. Fig. 6 
shows the stator 
unwound, Fig. 5 the 
rotor, and Fig. 7 
gives two eleva- 
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37566 ts Cri Bvt EDS ЫЕ СО : 
Ағ : tions of the alter- 


nator. The holes 
in the stator seen 
in Figs. 4, 6, and 
7, and also in Fig. 
l, are fitted with 
covers which can 
be removed in the 
event of any acci- 
dent to the fan, so 
that the machine 
may still be run 
nearly at its full- 
load capacity as 
there will still be 
а certain amount 
of ventilation. 


__---22==2252. @ : The following 


are the leading 
specified particu- 
lars with regard to 
the alternator :— 


Output. — Normal 
full load dytput, 7.060 
k.v.a. or 6,000 kw. 
with a power-factor of 
эз 0°85. | 

Generator, supplies 
three-phas@ current at 
a pressure of 6.500 
volts between phases, 
and a frequency of 50 

N cycles per second, 
Feet +, when running at 1,000 
= = 60 * r.p.im. 

Overload. — The 
machine is capable of 
dealing with overloads 
of 15 per cent. con- 
tinuously, 25 per cent. for 1} to 2 hours, and 50 per cent. tor 
4 hour. 

Temperature Rise.—At normal load the machine is rated for 
a temperature rise not exceeding 45? C. 

Excitation.—The generator is excited at 200 to 225 volts from 
the station direct-current bus-bars. 


The alternator is of the salient pole type, there 
being six poles of round section, each pole 
being a separate casting. The field windings are 
of flat copper, insulated with presspahn between 
turns, and pressed together with a pressure of 100 
tons. 
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The efficiency of the alternator, including windage, cent. The stator of the machine consists of open 
is stated by the makers to be as follows :— slots with former wound coils, there being four slots 
7,500 K.W. with power factor of *85 ........ 95'9 per cent. per pole and per phase. 
0,200 L T à '85 — 95:2 * A steam pressure of 190 lb. at the stop-valve is 
000 4 А » ii a e » employed, and steam is taken from the existing 
1350 . á " £5... BT boilers in the station. Additional boilers of the marine 


type will, however, shortly be erected. "The steam is 
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Fic. 3.—MOTOR-DRIVEN Brower, Dust FILTERS, AND VACUUM 


CLEANER. Fic. 5.— Котов. 
The inherent regulation of the machine is such that superheated, and, with a temperature of 483°8° Е. at 
with full non-inductive load thrown off, the rise in the stop-valve, and a 27-in. vacuum, the following 
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Fic. 4.—SrATOR CASTING. FiG 6.—Srator Unwovunp. 
pressure will not exceed 3:5 per cent., and with full steam consumptions per kw.-hour are guaranteed: At 
inductive load thrown off it will not exceed 13°5 per l.load, 21:4 lbs.; at 4-оаа, 17°67 lbs.; at j-load, 
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Fic. 7.—GENERAL ARRANGEMENT OF 6.0С0 Kw. ALIERNA^OR. 
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16:6 Ibs.; at 25 per cent. overload, 15°85 lbs.; and at 
50 per cent. overload, 16°95 lbs. These figures are 
based on a rated capacity of 5,000 kw., so that as the 
machine will normally be run at 6,000 kw., 15°85 lbs. 
may be taken as practically the full-load steam con- 
sumption. For a 26-in. vacuum an increase of 3:3 per 


/ A P Е 
flec tdi Lng) TPP) ie 


Fic. 8.—CoNDENSER AND Ain-Pvxr. 
cent. in steam consumption is allowable, and a simi- 
lar percentage decrease if the vacuum is 28 in. 

The condenser is placed immediately beneath the 
turbine. It is of Messrs. Richardsons, Westgarth s 
'* Contraflo " type, with a cooling surface of 10,500 
sq. ft. Its three-throw Edwards type air-pump is 
fitted with a 12 h.p. Greenwood & Batley force pump. 
The air-pump is driven by a 50 n.p. Siemens motor, 
whose speed of 590 revs. per min. is reduced to 110 


revs. per minute by spur gearing. Fig. 8 is a view 


of the condenser and air-pump. The circulating 
pump (Fig. 9) is driven by a 250 h.p. Siemens motor. 
It is a Worthington circulating pump, is directly 
driven at 600 revs. per min., and supplies 7,700 gals. 
per min. with a head of 70 ft. These motors are all 
supplied with eontinucus current at 400 volts from 


Fic. 9.—CincvLATING PUMP, DRIVEN By 250 н.р. MOTOR. 
b 


the works’ distributing board. At present the exist- 
ing cooling towers are used, which are of the fan 
draught pattern, but two natural draught towers will 
shortly be supplied by the Blasberg Engineering Co., 
of Glasgow. 


Mr. 5. L. Pearce, City Electrical Engineer, and 
Mr. Mehenzie, Resident Engineer at the Stuart 
Street Station, were kind enough to afford us 


every facility for inspecting and photographing the 
plant. 


MANUFACTURE OF METALLIC FILAMENTS FOR ELECTRIC LAMPS 


Two recent Patents 


P to the present, tantalum has been the only one 

of the refractory metals used commercially in the 
manufacture of metallic filaments for electric lamps, 
which is sufficiently ductile to permit of its being drawn 
out into a fine wire. Tungsten, under ordinary circum- 
stances, is so brittle that in all the present methods of 
manufacture the metal, or the oxide of the metal, is 
first mixed as a powder with some binding solution, 
or is made into a colloidal solution, as first described 
by Prof. Kuzel, of Vienna (see ELECTRICAL ENGINEER- 
ING, April 2nd, p. 525, and April 16th, p. 589). In 
connection with the former method the following 
description of a proposed process of manufacture, ab- 
stracted from a Patent Specification (No. 16,530 of 
1907) by the British. Thomson-Houston Co. (a com- 
munication from the General Electric Co. of New 
York), is of interest. 

Tungsten powder of relatively gcod quality can be readily 
produced by reduction of tungsten tri-oxide with hydrogen 
according to well-known chemical methods. The powder so 
obtained is non-coherent and is exceedingly refractory. In order 
to consolidate it into a coherent conductor we may proceed as 
follows :— The tungsten powde* is rubbed into a warm and 
plastic amalgam, consisting of, say, equal parts of cadmium and 
mercury, forming a homogeneous ductile mixture; the tungsten 
тау be added in the proportion of 20 per cent. or more by 
weight of the final mixture. The product thus cbtained may be 
squirted warm through a diamend die and may be otherwise 
manipulated without difficulty. The squirted wires are ductile, 
and probably consist of a mere mechanical mixture of the tung- 
sten powder with the amalgam. The proportion of mercury and 
cadmium in the amalgam тау be varied through relatively wide 
limits. and a very suitable mixture consists of 44 parts cadmium 
to 56 parts mercury. Other binders can be used in place of the 


cadmium amalgam, as, for instance, cadmium bismuth alloy 
having 112 parts cadmium to 208 parts bismuth; or an alloy con- 
taining mercury cadmium and bismuth in the following propor- 
tions :—Mercury 53 parts, cadmium 42 parts, and bismuth 5 
parts. It will be noted that all the materials of the binder 
have relatively low vaporisation points, aud can, therefore, be 
distilled at low temperatures. To remove the vaporisable com- 
ponents above-mentioned, we may bake the ductile wires in an 
evacuated tube to the temperature at which mest of the mer- 
cury and part of the cadmium vaporises out; this leaves a rela- 
tively strong and somewhat brittle residue, consisting mainly of 
tungsten and cadmium, and also bismuth, if the latter has been 
used in the binder. The wires may then be removed from the 
baking receptacle and suspended in a treating bulb, and there 
subjected to the heating action of current passed through the 
wires. A vacuum or inert atmosphere should be maintained 
about the wires during this treatment. The current distils or 
vaporises the remaining cadmium or other component of the 
binding material, and then consolidates the porous residue of 
tungsten into a homogeneous and relatively compact wire. The 
tungsten particles seem to sinter together and thus decrease the 
porosity of the structure. The wire shrinks in length very 
materially during treatment. The wire is then allowed to cool, 
and when taken from the treating chamber is found to be 
strong and firn and somewhat elastic, but without the capability 
of taking a permanent set and practically devoid of ductility 
in the sense in which that term is applied to such metals as 
copper, silver, platinum, &c. Assuming that we desire to coil 
this coherent body of pure tungsten into a spiral, we may utilise 
an apparatus consisting of a rotatable mandrel of platinum or 
other material, supported in a wooden block, and heated by a 
small gas flame. The mandrel need not be very hot, but may 
be considerably below a visible red heat. The tungsten wire 
can be secured to the mandrel in any suitable manner, as by in- 
ғегпоп in а slct cut across the end of the mandrel. We find 
that as soon as the tungsten is heated by the mandrel it becomes 
soft and ductile and feels pliant like copper-wire. By simply 
rotating the mandrel between the fingers, the tungsten wire can 
be wound on the mandrel without danger of fracture, and with 
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every evidence of ductility in the metal. The feature of the 
process, which secs most striking, is that the tenmierature ot 
manipulation may be below the oxidising temperature of the 
tungsten, or at least below the teniperature at which the tungsten 
blues or otherwise changes in colour or appearance. Atter the 
spiral has been completed, it may be cooled on the mandrel, and 
then slipped off over the end. The material when cold appears 
to have returned to its elastic and non-ductile condition, and 
appears to have been in no wise chemically changed by the heat 
treatment. Xs a modified method of treatment, we may keep 
the tungsten wire het during its manipulation by the passage of 
current through it or through the mandrel, or we may utilise 
a heating coil on the mandrel. lf desired, a shallow screw 
thread may be cut in the mandrel to secure uniformity of pitch 
in the winding. The elasticity of the finished spiral is suflicient 
to obviate any difficulty in removing the spiral from the man- 
drel. As another industrial application of our invention, we 
may mention the method which consists in winding the tung- 
sten filaments on a spider, similar, for instance, to those used 
in tantalum lamps, while maintaining the tungsten in a ductile 
condition by the continuous passage of current through it, or in 
any other suitable way. We may even secure the desired duc- 
tilitv by merely heating the ends of the supporting spider while 
the filament is being bent around them. All these manipulations 
can be carried out while the tungsten is at a temperature lower 
than that at which it oxidises appreciably in the air. 

The principle involved in the above simple manipulations сап 
be applied to rolling or drawing and other complex manipula- 
tions, and bars or rods of coherent tungsten can be worked down 
into filaments without cracks and without flaws, and without 


appreciable discolouratian. Warmed tungsten seems very much 


softer than many materials which are now successfully drawn 
through diamond dies. To produce drawn lamp filaments of 
tungsten, we may first make а well-sintered rod of tungsten, вау, 
one-quarter inch in diameter, by use of the cadmium amalgam 
or other suitable consolidating process. This rod may then be 
assed between hot-grooved steel rolls until the diameter has 
een brought down to one-sixteenth inch, and from then on it 
may be drawn hot through a series of dies, such as diamond 
dies. The tungsten piece should be kept un to the temperature 
at which it is ductile. as by heating the rolls and dies, and also 
the reels on which the wire is wound; the temperature should, 
however, be kept Jower than that at which tungsten oxidises 
appreciably in air. Tho advantages of rolling and drawing tung- 
sten bodies are numercus. The original characteristics of the 
metal, as its fineness, crystalline conditions, &c., become matters 
of minor importance, as with suthcient working these character- 
istics largely disappear. Dy rolling long leneths of filamentary 
conductors from a single stick of tungsten, the filaments are of 
great uniformity, and are obtained without the trouble of in- 
dividual treatment or handling. The consolidation of the 
material in the rolls and in the drawing plates no doubt renders 
the wire stronger than tungsten not so treated, and therefore 
better adapted to stand shinment and rough handling. 

The above method of working the conductors is also employed 
for connecting lamp filaments with their leading-in-wires, thus 
avoiding the use of апу foreign materials, such as cements and 
pastes, to form wetded joints which might possibly contaminate 
the filament or spoil the lamp vacuum. To mount coherent fila- 
ments of tungsten іп a lamp, a central pedestal of glass is pro- 
vided, carrying a number of copper or nickel wires, bent to form 
radial arms and having sockets at their outer ends for engage- 
ment with twisted wire loops of tantalum. The filaments may 
be supported by these tantalum loops, and may be symmetrically 
disposed about the central pedestal. The leadine-in conductors 
at the base of the lamp may be of nickel or platinum, and each 
provided at its end with a loop or spiral forming a socket for 
the lower end of the filament. To complete the joint between 
the filament and the leading-in conductor, we squeeze the joint 
with a heated bddy as between the jaws of а pair of heated 
phers. We find that the heat of the pliers will soften the tung- 
sten and render it ductile and phant, and that by squeezing the 
joint we can distort the filament and can press the platinum or 
nickel wire into intimate contact therewith. The pliers need not 
be verv hot, and, in fact, should preferably be at about visible 
redness. At such low temperatures the tungsten filament does 
not oxidise, and is not injured by the operation. Even if the 
pliers be hotter and the tungsten be oxidised superficially, the 
product is still serviceable. As soon as the joint cools, the 
tungsten resumes its non-ductile and brittle character. It re- 
tains permanently its distorted shape, and the joint is entirely 
free from vaporisable material. 

In a simple form of apparatus, suitable for carrying out a 
modified method of shaping tungsten conductors, two metal 
plates are arranged in a vertical position and serve as guides for 
a metal block, movable vertically between the plates, and having 
a projecting portion cut to form a sinuous curve meshing with a 
similar curve in the top of one of the plates. ‘hese two curved 
surtaces serve as jaws. between which a tungsten filament can 
be shaped to correspond with the curve of the block. The тоу: 
able block may be provided at the top with a handle, and it may 
rest еп a flat spring. This block 1s preferably made of metal or 
other good heat-conducting material, and may be heated or 
warmed electrically or by a gas flame. In carrying out the bend- 
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in; or shaping operation, we lift the block and insert a non- 
ductile tungsten wire between the curved surfaces of the blocks, 
and then depress the movable block, thereby bending the wire 
to contorm with the curved surfaces. We find that the heat im- 
parted to the tungsten by the blocks is sufficient to change it 
over from the non-ductile condition to such ductile condition 
that the tungsten bends instead of breaking. When the tungsten 
wire is released from the jaws and cooled, it is found to have 
taken a permanent set contorming to the shape of the jaws, 
otherwise it is the same as before treatment. Ву proper regula- 
tion of the heating flame, the tungsten wire will come out with- 
out discolouraticn, or other evidences of oxidation, but for some 
purposes a little oxidation does no harm and need not be vigor- 
ously guarded against. 


We have found that the peculiar characteristics of tungsten 
above mentioned are common to molybdenum, and that the 
latter, though non-ductile when cold, can be manipulated when 
warm, and even at a temperature below that at which appre- 
ciable oxidation occurs. 


The following two claims are appended to the speci- 
fication : — 


(1) In the manipulation of refractory metallic conductors of 
tungsten, or the like, heating the material in thé open air to a 
temperature below visible redness to render it ductile. 

(2) The method of manipulating refractory metallic coriduc- 
tors of tungsten, or the like, which consists in winding the con- 
ductor on a heater mandrel, or shaping it between heated metal 
blocks in the open air, the temperature of the mandrel or blocks 
being such as to raise the temperature of the material to a point 
below visible redness or below the point at which the material 
oxidises. 


The long filaments which are necessary for high 
voltage metallic filament lamps, and the consequent 
inability of the manufacturer to produce lamps of 
moderate candle-power for the usual pressures, is due 
to the high conductivity of the refractory metals used 
for the filaments. Attempts have been made from 
time to time to increase the resistance of such metal 
filaments by the addition. of some of the hich resist- 
ance and refractory oxides, such as oxides of 
zirconium, thorium, and cerium. These oxides, how- 
ever, were found to be unsuitable for this purpose, 
as in time the oxides are decomposed as a result of 
the high temperature, the vacuum is impaired, and 
the filaments rapidly fall to pieces. Another objection 
to the addition of these oxides was that the tempera- 
ture coefficient of such a filament loses its positive 
character and becomes negative. Asa result of much 
research in this direction, the Allgemeine Elektricitüts 
Gesellschaft have found that if oxides of yttrium, 
ytterbium, and certain other rare metallic earths 
having high atomic weights and high affinity for 
oxygen are added to the filament, the resistance is 
considerably increased, the vacuum is not impaired, 
and the life of the filament is not decreased. Accord- 
ing to the Patent Specification No. 8,841 of 1907 by the 
above company, vtterbium oxide has been found most 
suitable for this purpose. The metallic tungsten or the 
tungsten oxide powder is mixed with about 20 per 
cent. ytterbium oxide, and the mixture made into a 
paste with a suitable binder. The filaments made 
from this paste are heated to a high temperature in 
a reducing atmosphere, until the.tungsten oxide is re- 
duced, the binder vaporised, and the filaments have 
become hard When a filament prepared in this way is 
placed in an evacuated bulb and heated to a very high 
temperature, the bulb remains quite cold, a proof that 
gases are not given off by decomposition. 


The German Institution of Electrical Engineers.- -The yearly 
conference of this institution, the Verband Deutscher Elektro- 
techniker, will be held in Erfurt next month. The following 
are some of the Papers which are to be read and discussed :— 
"New Developments in Electric Lighting,” by Prof. W. 
Wedding: “The Influence of Pressure Variation on the Life of 
Metallic Filament Lamps," and “А Comparison of the Working 
Costs of Small Are Lamps and Large Osram Lamps," by J. 
Remane: “The Heating of Electrical. Machinery," by Dr. R. 
Goldschmidt. Five Papers bv different authors refer to pressure- 
rise phenomena and protective devices, and there are others om 
miscellaneous subjects, making a total of fourteen in all. 
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METALLIC FILAMENT LAMPS FOR STREET LIGHTING 


N connection with the figures for life tests and costs 

of Osram lamps for street lighting, founded on ex- 
perience at Derby and Harrogate respectively, given on 
page 703 of our last issue, we have received communi- 
cations from several engineers of undertakings where 
metallie filament lamps are in use for street lighting, ex- 
tracts of some of which will be found of some interest. 

Mr. J. В. Morgan, Electrical Engineer to the 
Horsham Urban District Council, on whose system all 
the side street lighting is carried out by tantalum 
lamps, reports some trouble before proper precautions 
were taken as to pairing the lamps in series, but is 
now obtaining excellent results. Не writes ав 
follows 

The first experiments were very successful, and the life 
averaged well over 1,000 hours, some lamps running 2,000 hours, 
the pressure of supply being five volts below the marked voltage 
of the lamp. When we adapted the whole of the streets to 
tantalum lamps, we had very bad luck, and the life results 
were very poor, and 1 quite believe that this was due to 
insutlicient care being exercised in grading the lamps for voltage, 
as I found on testing a batch of 50 lamps all marked for series 
burning, that the current varied considerably, the lowest reading 
being 0'295 amps. and the highest being 0°395. This discovery 
prompted me to test every lamp and pair them. We also found 
that two 115-volt lamps, burning on 230 volts, only averaged 
about 600 hours, notwithstanding our pilot-recording voltmeters 
show a very steady line, and so we use two 120-volt lamps in 
series on the more important streets, and two 125-volt lamps in 
series on the more out-of-the-way side streets. The lower 
candle-power of the three lamps is not noticeable, and we are 
now obtaining an average life of 1,100 hours. When a lamp 
does fail we remove its fellow lamp and re-test it for current, 
and use it again with another partly used lamp in the summer 
time, when the burning hours are short. 

We had many complaints from our consumers owing to very 
short life, until we adopted this pairing from all the local 
wiring contractors’ lamps. With regard to costs of street 
lighting compared with gas, it is hard to say how it works out, 
as our district 15 growing so fast that we are continually putting 
new posts up, and the gas lighting was so shockingly poor. 
The gas lamps were charged on a basis of 5 ft. per hour, flat- 
flame burners for 1,900 hours per annum, price 4s. 2d. per 
1,070 cubic feet; this worked out at 59s. 7d. for gas per annum, 
plus 13s. for lighting and cleaning, or £2 128. 7d. per post for 
a very miserable light, as the pressure was so low as to only 
allow about 4 ft. of gas to pass, and the candle-power per post 
was never more than 13. We have two 23-c.p. tantalums, and 
on our voltage we obtain about 40 c.p. per post, taking 76 watts 
per hour, or 144 units per post per annum, at 4d. per unit, or 
£2 8s. for current plus the lamp maintenance, say 6s., or a 
total of £2 16s., and, as the lighting is all done from the works, 
there is only the cost of cleaning, so that the comparison is 
practically £2 12s. та. for gas with about 13 c.p. (mantles were 
tried. but given up), against £2 18s. for electric light with 
56-40 c.p. 

On the system of the Bray Urban Distriet Council 
(Ireland), some 50 posts have already been fitted with 
Osram 35-watt lamps, replacing 60-watt carbon lamps, 
and Mr. W. J. U. Sowter reports that the consequent 
inerease in the illumination has been very favourably 
commented on, and has doubtless led to a consider- 
able increase of business. Mr. Sowter has not used а 
sufficient number of these lamps to obtain a reliable 
average life figure, but says that many lamps which 
have been running well over 2,000 hours are still un- 
blackened. With regard to Mr. Wilkinson's remarks 
last week Mr. Sowter writes as follows :— 

I am particularly interested in Mr. Wilkinson's remarks 
regarding the life of these lamps when enclosed in an outer 
globe, as ту experience is exactly the reverse of his. I find 
that an Osram lamp protected by an outer globe lasts very much 
longer. І should very much like to have other engineers 
opinions as to whether these lambs should, in order to ensure 
immunity from breakage, be fitted to а rigid Jamp-holder, or 
whether the lamp-holder should be allowed a certain amount of 
play. I find that many breakages of filaments occur in pillars 
where the lamp-holder is not rigid. due to movement of the 


lamps in windy weather, but, on the other hand, other engineers 
with whom I have discussed the matter inform me that their 
experience 1s the reverse of mine in that respect. 

Mr. W. A. Walker, Engineer to the Nettering Urban 
District Council, writes as follows :— 

І am afraid I have not much data that I can give you at the 
piesent time, but from my experience so far, especially with 
Osram lamps, this has been very favourable. 1 have, at the 
present time, sixty 32-c.p. Osram lamps on street lighting, and 
most of these have been connected since last July, and all of 
them were connected by the end of last September, and only 
two renewals have been required, so that the burning hours in 
most of these lamps are over 2,000, which I think you will 
agree is a splendid result. ‘These seem to me very suitable for 
street lighting, as vibration does not seem to afiect them much. 
As regards consumption, our battery discharge is now only 
about half what it was a year ago. We were at that time using 
32-c.p. carbon filament lamps, and I am now using two 120-volt 
lamps in series on a 230-volt circuit. 

Osram lamps are now being adopted exclusively for 
street lighting at Sutton Coldfield, but it is not yet 
possible to give very full particulars as to life and costs. 
Mr. W. Duesbury (Electrical Engineer to the Corpora- 
tion) states that, exclusive of the few lamps that have 
failed in the first few hours and which have been re- 
placed by the makers, the average life has been fully 
1,000 hours. With regard to the preliminary expen- 
ments and the question of series running, Mr. Dues- 
bury writes as follows :— 

We have had about 60 posts fitted with two 30-c.p., 35-watt, 
120-volt ‘‘Osram " lamps, burning in series on 230 volts for the 
past six months for a street-lighting test, and as a result of this 
test we have now decided to use ‘‘Osram’’ lamps throughout for 
our street lighting, exclusive of arc lamps. The arrangement 
outlined above will be continued, with the exception of im- 
portant corners, where the complete extinction of the lamps 
owing to the failure of one of the two series lamps would be a 
serious matter, where we are installing two 50-c.p. 240-volt 
lamps. We are inclined to believe that the success which we 
have attained has been due to the fact that one series number 
only is used throughout the street lighting for the series running, 
and that the lamps are handled by what is to a certain extent 
skilled labour. 

The experience of Mr. A. J. Abraham (Electrical 
Engineer to the Lanark County Council) at Cambus- 
lang has not been quite as satisfactory as at some 
other places. Some 500 tantalum lamps are in use, 
and run two in series on a 250-volt circuit. Mr. 
Abraham complains that the average life of these 
lamps during 1907 was considerably lower than in 
1906, which he attributes to ill-lueck in having met with 
a. batch of lamps not quite up to the standard. Now 
that the lamps are manufactured in such enormous 
numbers, a certain amount of variation is, of course. 
unavoidable, but we are inclined to think that Mr. 
Abraham's: trouble could be avoided to: a great extent 
by precautions as to pairing, to the success of which 
we have alluded in another case. 

Metallic filament lamps have been used for street 
lighting for about six months at Yarmouth, but actual 
figures of costs are not yet available. Mr. G. Bryant 
(Borough Electrical Engineer), however, writes as fol- 
lows :— 

I have. of course. gone into the matter fullv in estimates and 
quoted the Corporation Street Lighting Committee as follows :— 
To supply cable, posts, fittings, &c., with two lamps of 32 c.p. 
to each post. to be burning 3,400 hours per annum, at £3 5s. 
per lamp. This was against previous prices from the local gas 
companies of about £3 10s. for incandescent gas fittings. I need 
hardly say that an order for about 100 lamps (most of which 
were to be changed over from gas) was immediately given, and 
wherever possible new lamps are to be electrically lighted. The 
Electricity Committee has decided to pay for all extensions 
needed for public lighting from surplus revenue rather than 
raise a special loan for the purpose. The lamps that have been 
fixed are giving every satisfaction both to the Lighting Com- 
mittee and the residents of the districts affected. 
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THE MANUFACTURE OF ELECTRICAL CONDENSERS FOR  . 
TELEGRAPHY AND TELEPHONY 


V К.а. Е. MANSBRIDGE, in a Paper on the above subject, 
l А read before the Institution of Electrical Engineers in 
London last Thursday, explained that until about 18:8 practi- 
cally the whole of the supplies were for telegraph. work, but 
since then the situation has been entirelv changed by the great 
development of the telephone service of the world, and parti- 
cularly of the common-battery system in which condensers play 
a modest but important role. The magnitude of the present 
demand may be gauged from the fact that the aggregate output 
of condensers in Europe and America during 1907 is estimated 
at the once-inconceivable capacity of 5 farads. 

With manufacture established on this scale, economy in pro- 
duction is imperative, and the skilled hand of the ‘nineties, 
who laboriously assembled or ‘“‘built ”?” his 1 or 2 microfarads per 
day, has given place to the machine hand who, with less physical 
distress, readily turns out one hundred times that quantity per 
diem. As а result, condensers equal in quality to those pro- 
duced ten years ago can now be purchased at approximately 
one-tenth the price, and it now pays to employ condensers for 
many services from which they were previously shut out by 
their high cost. Many of the data in the Paper are gleaned 
from the records of the Post Office factory at Mount Pleasant, 
Clerkenwell, E.C., and for permission to publish these the 
author acknowledges his indebtedness to Mr. J. W. Willmot, 
I.8.0., the Controller of the Factories’ Department of the Post 
Otiice. 


Mica Condensers.—On account of the very high cost of mica 
sheet suitable for the work, condensers of this form are but 
little used. Mica condensers, when well made, retain their 
capacity and insulation better than those made of paper, and 
they have also а higher dielectric strength for the same thick- 
ness, but the cost per microfarad is approximately ten times 
greater than that of paper condensers. Fortunately, the induc- 
tive capacity of mica is high (about twice that of parattined 
paper), or the labour cost would be excessive, since the size 
of the sheets is limited to about 4 in. by 3 in., the cost of 
larger sheets of uniform thickness being prohibitive. А good 
working thickness is 00015 to 0:002 in., and if the material is 
carefully selected there 18 no necessity, for ordinary purposes, 
to use more than one sheet between consecutive foils. For pur- 
poses where mechanical strength in the condenser plate itself is 
of special advantage mica is very satisfactory, and for standards 
it 1s unrivalled. 

To obtain constant capacity with efflux of time, it is neces- 
sary that the mica and tinfoil sheets be perfectly flat and free 
from inequalities, so that thev will bald up under pressure 
into a solid mass without flexure or mechanical strain; it is 
also necessary that in assembling the sheets all air-bubbles be 
excluded. Dr. Alexander Muirhead * discovered that mica sheets 
have a positive temperature coefficient. 1f coated with shellac, 
and a negative temperature coefficient if ccated with parattin. 
Ву building a condenser in two sections, one treated with 
shellac and one with paraffin wax, the variation of capacity 
within ordinary limits of temperature can thus be brought prac- 
tically to vanishing-point. To obtain hich insulation and low 
absorption, it is necessary to use only selected sheets of the 
finest clear "ruby " mica, which must be uniform in thickness 
throughout the sheet, and free from cracks, veins, or flaws; 
spotted or ''speckled " mica is useless for the purpose.t The 
shellac emploved should be the finest button lac dissolved in 
absolute alcohol and carefully strained until perfectly free from 
suspended matter. The building up or assembling of the sheets 
of foil and mica may conveniently. be done on a “hot plate,” 
the greatest care being taken to exclude air-bubbles, grit, or 
excess of parattin or shellac. The desiccation should be slow 
but thorough, and the temperature should not exceed 2129 Fahr. 
The finished condenser should be carefully and not,excessively 
pressed, and should be allowed to cool under pressure in the 
ordinary way. 

Glass Condensers.—'The requirements cf wireless telegraphy 
and X-ray work have latterly increased the importance of 
apparatus of this character. As is well known to wireless 
workers, Leyden jars, like other condensers, are prone to fail 
in use if at any point there is imperfect contact between the 
conductor and the dielectric, and to avoid this difticulty the 
best plan is to silverplate the glass. This may be done by 
precipitating metalhc silver on to the glass in the form of a 
bright continuous film by the well-known method employed for 
silvering galvanometer mirrors, &c. ‘The solution generally 


* О.К. Patent 15337, 1891, A. Muirhead. 


t An interesting memorandum on mica has recently been published by the 
United States Department of the Interior. 


used ix nitrate of silver which has been treated with ammonia 
until the precipitate first formed has been completely re-dis- 
solved. ‘The surface of the glass must be cleaned with the most 
scrupulous care before plating is attempted, or an imperfect 
coating will result. The silver coating should then be mechani- 
cally strengthened by a protecting laver of varnish, or it may 
be over-plated with copper. An important development of this 
silver-plated Leyden jar is to be found in the Moscicki high- 
tension condenser recently placed on the market.* In the 
author's opinion this condenser represents the most satisfactory 
and practical high-tension condenser for commercial work which 
has be introduced up to the present. Excessive strains are 
avoided at the point of high dielectric stress (the edges) by 
suitably thickening the dielectric at this point, and the effects 
of local heating are minimised by water-cooling. In view of the 
large number of stations working with a power factor ranging 
about 075, and of the advantages to be gained by improving 
this power factor, the author suggested that the question of 
installing a battery of modern glass condensers at such stations 
is worthy of more than passing consideration. 

Condensers with Paper or other Fibrous Dielectrics.—The 
standard practice up to tho last decade was to use separate 
sheets of tissue paper and separate sheets of thin metallic foil, 
and the method emploved was to dry the paper by heat, then to 
transfer it to a bath of hot рагаћп wax, and after due soaking 
to build up the condenser on а “hot plate," the paper being 
taken sheet by sheet from the bath of hot wax. <At-least two 
sheets of i were used between consecutive foils, the alternate 
foils being bunched into two books in the well-known way. А 
good working thickness of paper was 0001 in. The metal foil 
was usually of tin, the thickness being about 0°0003 in. This 
method of building condenser plates was slow and expensive, 
and it had the further disadvantage that as the workmen who 
handled the material] were exposed to a high temperature, the 
risk of contamination of the wax by emanations from the body 
was great; indeed. the dithiculty was such a serious one that 
in London it often became necessary to cease manufacture during 
the summer months. Even in cooler weather it was necessary 
to select workmen who were not prone to perspire freely, as 
only such men could be depended upon to produce condensers 
with satisfactory and permanent insulation. In consequence 
of this ditliculty, the author found it of advantage to build up 
the condenser plates ‘агу " in a separate room and to desiccate 
and impregnate the condensers as a subsequent operation. The 
slow process of assembling the sheets one bv one and of handling 
about 250 separate pieces to make up a 1-писгоѓагаа plate had, 
however, still to be reckoned with, and the percentage of failures 
through short circuit or low insulation was considerable, so that 
the labour cost remained an important factor. 

The next step was in the direction of bringing down this 
high labour cost by reducing the number of pieces to be handled. 
The method adopted was to wind up igto the form of a roll 
long strips of metal foil, two strips of paper being interposed 
between each foil -that is, six strips in al. This method, 
which was introduced to the Post Ottice by Sir John Gavey in 
1899, had. however, ditficulties of its own. Pure tin foil of the 
requisite thinness could not at that time be obtained in strips 
longer than a few feet, and the alternatives were: (1) to feed 
between the rolls of paper a series of strips of pure tin foil 
some 4 ft. long, each strip overlapping its predecessor by an 
inch or two so as to maintain continuity; or (2) to use an alloy 
of lead and tin which could be obtained in continuous lengths. 
The former was an awkward and unmechanical arrangement, 
апа the latter had the disadvantage of producing a heavy and 
bulky condenser. Both methods also involved a considerable 
proportion—rarely less than 10 or 15 per cent.—of short circuits 
in the finished plates brought about by grit in the foil or by 
defects in the paper. In endeavouring to overcome these difti- 
culties, the author hit upon the idea of using metallised or 
“foiled” paper of the same character as that sometimes em- 
ploved for wrapping up packages of tea, &c. Experiments 
showed that commercial ''tin-foiled paper” as then made was 
not sufticiently reliable as an electrical conductor for the purpose, 
but after careful investigation. the difliculties in the wav 
of producing a thoroughly reliable conducting surface оп such 
paper were found to be insurmountable.t For assistance in carry- 
ing this part of the work to a successful issue, the author 
expresses his indebtedness to Messrs. Olive & Partington, Ltd., 
of Upper Thames Street, London, who were the first to produce 
failed paper for electrical purposes on a commercial scale. As 
soon as supplies of good electrical foiled paper became available 
the manufacture of condensers оп this principle was taken up 
hy the Post Otfice, апа subsequently by various commercial 
firms, under licence from the patentee. 


* See Electrical Engineering, Vol. I, p. 505, and Vol. IH, p. 57. 
+ U.K. Patent 19451, 1900, G. F. Mansbridge. 
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The ingot tin--previously granulated or ‘feathered ’’—is 
dissolved in nitrohydrochloric acid, and after all scum апа 
insoluble matter have been removed, the solution is diluted and 
the tin is carefully precipitated by metallic zinc, or by the 
action of a weak electric current. For the best results the most 
minute subdivision of the tin is essential, since onlv the thinnest 
layer of metal is desired, and unless this layer is uniform metal 
will be wasted or imperfect continuity will result. After 
precipitation the powder is repeatedly washed to free it from all 
traces of acid, and is sifted through sieves of the most minute 
mesh so as to eliminate all large particles of tin or any gry 
A suitable adhesive such as size is added, and the tin mud is 
then passed to the coating machines. These are provided with 
mechanical stirrers to prevent the metal settling, and with 
rotating brushes and spreaders to distribute the metal evenly 
over the surface of the paper as the latter passes through the 
machine. In some machines the paper is passed over heated 
cylinders so as to dry the coated surface quickly, but as this 
is liable to reduce the etliciency of the adhesive it is preferable 
that paper for electrical purposes should be dried more slowly— 
for instance, by exposure to currents of warm air. The paper 
then passes to the burnishing rolls which consist of heated 
heavy stecl calenders or friction rollers between which the paper 
is fed. These friction rollers compress the dull magma of tin 
powder into a coherent thin film having the lustre of the 
polished metal. During this process any comparatively large 
crystals of tin or particles of grt which may have escaped 
untrapped will be driven partly or wholly through the paper, 
but the effect of this is eliminated by the subsequent electrical 
treatment. The paper is now passed to the slitting machines 
where it is trimmed and cut to any desired width. 

It is interesting to note that prior to the calendering process 
referred to, the film of tin powder is nonconducting, but in 
properly calendered foiled paper. with a fairly heavy coating, 
the conductivity of the оа а be as much as 50 рег cent. 
of that of a continuous stri ure tin of equivalent weight. 
On the foiled paper as m made for condensers, the quantity 
of tin averages 25 grains to the square foot, and the conduc- 
tivity is about 25 per cent. of that of pure tin, the resistance of 


‘a strip 1 ft. wide averaging 0:5 ohm рег foot run, that 1s, 03 


ohin per foot square or per metre square. This density of 
coating gives a surface of 280 sq. ft. to the pound of tin, or 
say, 57 sq. metres per kilogramine of tin. The average thick- 


ness of the tin film ts therefore as nearly as possible COOOL of an. 


inch, or say, 000025 millin etre, Seeing that the material is 
semi-transparent, the current-carrying capacity of this film is 
риш high, the fusing current in air being rather more 
than 1 ampere per inch of width for the standard coating of 
25 grains per square foot; this is assuming that the paper has 


not been creased. Bending the paper round even a very small 


radius does not affect the continuity, but if the paper be very 
closely folded back on itself so as to put the film sharply in 
tension or compression, the fusing current is correspondingly 
lower. Ру using a greater density of coating, say, 40 grains per 
square foot, the effect of creasing 15 greatly diminished. ut 
there is no necessity for this higher density in condenser work 
since the creases in the rolled condenser even at the centre of 
the roll are not very sharp. 

Continuous reels of electrically-conducting foiled paper being 
available, all that is necessary is to roll up together two strips 
of toiled paper, interleaved with two strips of plain paper. . 

The foiled papers тау be placed with their metallic sides 
facing each other, but separated by the two plain papers, in 
which case the ave body papers ‘form the di-lectric on the 
opposite side. or, alternatively, the papers may be arranged so 
that the dielectric on each side is madè up of one body paper 
and one plain paper The latter plan is preferable, as it gives 
a more even distribution of the dielectric strain.  Interleaving 
paper is invariably used for telegraph or telephone condensers, 
since the insulation, otherwise obtainable, is but а few megohms. 
The machine usually employed. for the rolling operation accom- 
modates two reels of plain and two reels of foiled paper. and 
is provided with a set of interchangeable winding mandrels of 
various diameters. The winding of the strips on to the mandrel 
is usually done by hand if the number of turns per condenser is 
small, but in some instances more than a hundred turns have 
to be wound on, and the mandrel шау then be power driven 
with advantage, but in this case a mechanical counter becomes 
essential. The placing of the strips in position and the starting 
must be done by hand, and this also applies to the insertion 
of the connecting Ines, which should be strips of annealed 
copper foil. about DOOL im thick and 3 or 4 in. wide. These 
strips are simply slipped into place between the foiled surface 
and the interleaving paper, and are во light that they readily 
retain their position; they should make contact with the foiled 
surface over practically its full width and should protrude 
about 1 in., so as to serve subsequently as a soldering point 
for the wire connection. ‘The two lu: zs should be placed at the 
middle of the toiled strips rather than at the beginning or end, 
so as to avoid interposing any appreciable resistance into the 
condenser cirewt. This plan has the additional advantage 
that thereby the innermost layers, which possibly may have been 
rather sharply creased, are not called. upon to transmit any 
considerable current. on charge or. discharge. 

From first. principles it would be expected that the capacity 
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would be directly proportional to the area of the electrodes, but 
in practice it is found that, within limits, plates of high capacity 
require appreciably less area per microfarad than those of low 
capacity. This is particularly the case where the thickness of 
the plate is small in comparison with its length and breadth. 
There is therefore a saving in material as well as in labour 
by building the plates in as large units as possible. Further, 
it is found that plates built with narrow foiled paper require 
less material per microfarad than those built with wide paper. 
This effect is doubtless due to the wider paper offering greater 
facilities for trapping the paraftin instead of allowing it to be 
pressed out. The two effects taken together indicate that a 
condenser in the form of a cube would require less material than 
one in any other shape. The cube is, however, not the most 
suitable shape for manufacture, and as the conditions of service 
are often such as to demand the adoption of thin, flat plates, 
the usual compromise has resulted. The capacity most in 
demand for telephone work is 2 microfarads, and as plates of 
this size form a convenient manufacturing umt, they are usually 
taken as the basis on which to frame standard data for manu- 
facturing purposes. Condensers of larger capacity are almost 
inv ariably built up by assembling standard units. ‘The usual 
sizes of paper at present in use are: for interleaving paper, 
Tå or 4 in, wide by 4 mil thick giving about 400 sq. ft. to the 
pound; for foiled paper, 6à or 5j wide by 14 mils. thick, 
giving 100 sq. ft. of conducting сй to the pound, апа соп- 
sisting of 35 per cent. tin and 65 per cent. paper. 

At one time an unfoiled margin was left on each side of the 
foiled strip, but since the introduction of the "'breakdown 
process ’’ subsequently referred to, this has been found unneces- 
sary. With 1j-mil foiled paper and 5-11] interleaving paper, the 
area rec шо for a 2-microfarad plate is about 12; sq. ft. for each 
electrode. The volume of the plate after waxing and pressing 
15 кү ыл! 75 cub. in., and the weight 7 oz. The insula- 
tion between the electrodes taken at 609 Fahr. with 4CO volts 
after one minute's electrification, usually lies between 1,000 and 
2.009 megohins per microfarad.* Апу lower insulation than 1.000 
mezolims per microfarad is ап indication of imperfect desicca- 
tion, excessive pressure, or faulty material. 

It should be noted that the specific insulation of foiled paper 
is lower than that of plain paper, the difterence being due 
chietly to the fact that the former is heavily sized. When con- 
densers of extremely high insulation are demanded for special 
purposes, it is possible to obtain an insulation of nearly 20.000 
megohms per microfarad (400 volts, 609 Fahr., 60 seconds). 
Such condensers are invariably built up of sheets rather than 
by the rolling process, and metallic foil may be used in prefer- 
ence to foiled paper. Three sheets of paper are usually inter- 
leaved between consecutive foils. Increasing the number of 
interleaving papers, while increasing the actual insulation of 
the plate, does not increase the “megohms per microtarad ”’ 
since the capacity falls in proportion to the rise of insulation. 

For certain purposes, such as absorbing the spark across the 
break of sparking coils, leaky condens Is that 18, «c ndensers 
with specially low insulation, are of advantage. The low insula- 
tion necessary may conveniently be obtained by rolling up toiled 
paper without any interleaving paper, the plate beinz in other 
respects treated in the ordinary way. An important detail in 
the manufacture of condensers for spark suppression is that 
there must be no appreciable resistance in the condenser circuit, 
that is, in the electrodes or thin connections. Тһе insertion 
of even 1 ohm in series with the condenser of a hizh-frequency 
spark coil markedly increases the sparking at the primary con- 
tacts. 

sven with foiled paper, although the quantity of metal per 
unit area is extremely small, the conductance of the electrodes 
is in excess of the actual requirements, whilst if solid foil is 
employed, it is necessary to use fully ten times the weight and 
volume of metal that would suttce if only the conductance had 
to be considered. The necessity arises from the fact that metal 
foil cannot be rolled in continuous lengths to give a greater 
covering surface than about 90 sq. ft. per pound (about 183 sq. 
metres per kilogramme), and even with this thickness the foil 
is extremely tender and requires delicate handling, as, if made 
of pure tin, it is only 0°0003 in. thick. The metal foil is in 
addition expensive, and is by far the most costly item in the 
construction of a condenser. Further, when metallic foil is 
used, short circuits are very apt to develop both during manu- 
facture and in subsequent use. The short circuits are due to 
grit in the foil, or to pinholes or other defects in the inter- 
leaving paper, or are consequent upon disruptive discharves 
caused by the application of a voltage in excess of the dielectric 
strength. 

Now with respet to these short circuits or disruptive dis- 
charges, however preduced, condensers made of foiled paper 
have the peculiar advantage of possessing to an almost perfect 
degree the property which in a pneumatic tyre is called self- 
sealing, and consequently thev are practically proof against 
short circuit, and can be subjected to much higher voltages than 
is permissible with those made from metallic foil. Owing to 
the extreme thinness of the conducting film, the small quantity 


* The expression ‘ megohins per microfarad,” though incorrect, is so generally 
emploved that the custom has been followed “threughout this paper; the phrase 
should, however, invariably be interpreted as t megehm-microfarads ' 
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of heat generated at the point of short circuit by the sudden 
discharge of the condenser through that point is sutlicient to 
cause the film of metal immediately surrounding the point 
of breakdown to be fused into minute globules. The segregation 
of these globules from each other and from the surrounding 
metallised surfaces effectually isolates the point of breakdown, 
and the defect is instantaneously sealed up. So rapid, indeed, 
is this effect, that if a pin is stuck into an insulated charged 
condenser so as to produce short circuits between the foiled 
papers, the short circuits seal up without fully discharging the 
condenser, and a dozen or more of such short circuits may be 
created one after the other betore the condenser becomes fully 
discharged. Consequent upon the observation of such an effect 
as this, the author conceived the idea of electrically treating 
the foiled paper before making it up into candensers in such a 
way as practically to eliminate all pinholes or defective places 
by subjecting them momentarily to currents of such strength as 
to produce a minute сенек Arr ring round each defect, 
thereby isolating it from the surrounding surface.* All that 
18 necessary is to pass the paper, foiled side uppermost, over 
a conducting roller, and to maintain a suitable potential differ- 
ence between the roller and the foiled surface. When any pin- 
hole or weak үк in the paper reaches the roller a short circuit 
occurs, and the effect of the spark is to isolate the defect by 
volatilising or fusing the film of metal immediately around it. 
In this way all the weak places in the dielectric are detected 
and isolated before the paper is brought into use, and in conse- 
uence it is possible to use thinner paper, both foiled and plain, 
во would ctherwise be safe. If current from lighting mains is 
employed a series resistance is necessary to limit the short-circuit 
current. With 100 volts this resistance should be about. 15 ohms, 
and with 200 volts about 150 ohms. Experience shows that the 
searching effect of the voltage is increased by connecting a 
condenser of considerable capacity, say 20 microfarads, across 
the potential terminals, but a series resistance of about 50 ohms 
in the condenser circuit is needed to tone down the suddenness 
of the condenser discharge. The values given above for voltage, 
capacity, and resistance are in no sense "''critical," and they 
may be varied considerably; the result desired is the production 
of a small uncharred hole surrounded by a minute ring of 
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100 Volts. 


Fic. 1.—Device ror TREATING Tinrort Paper. 


perfectly clean white paper. The author’s experience is, how- 
ever, that the majority of defects are shown up and removed 
by a comparatively low voltage, and that there is little to be 
gained by using more than 200 volts for this process if the 
condensers are for telephone or telegraph work. Аз regards the 
direction of the current there appears to be little to choose; if 
anything the preference may be given to connecting the positive 
pole to the plain side of the paper, but the device works quite 
satisfactorily with alternating current. When the breakdown 
device is driven by an electric motor it is of advantage to have 
two rollers making contact with the foiled side of the paper at 
separat» points, preferably not less than 2 ft. apart; the current 
driving the motor may then be led along this strip of foiled 
aper between the two rollers, so that should there be any 
reak in .ccntinuity in the foiled surface the current driving 
the mot-or would be broken when the fault passed the first roller, 
and the stopping of the machine would call attention to the 
want of continuity. Fig. 1 shows the connections of the break- 
down rellers as arranged for motor driving. If the apparatus is 
mechanically driven, a suitable relay may be connected between 
the second and fourth rollers so that a local circuit is completed 
& bell rung whenever there is any break of continuity 
between the two rollers. 
Joints in the paper may have to be made from time to time. 


* U. K. Patent 22139, 1905, G. F. Mansbridge. 


ELECTRICAL ENGINEERING 


748 


a —— 


A simple way of making them electrically continuous is, after 
the ends have been Joined by lapping and pasting in the 
ordinary way, to paste on to the foiled surface a 6-in. strip of 


foiled paper placed face downwards, so that part of the foiled 


surface of the strip makes contact with one side of the break 
and part with the other. It is not desirable to paste the whole 
of the surface of the strip since the continuity of the film may 
thereby be destroyed; the usual plan is to paste merely the 
edges on each side leaving the middle portion clean. Good tlour 
paste is found to give satisfactory results. 

The condenser plates having been wound then pass to the 
drying oven, and subsequently to the vacuum pans and screw- 
presses. Ovens heated by gas, steam, and electricity are in use 
for desiccations prior to waxing. Electrical ovens are preterable 
owing to the ease with which the temperature can be controlled, 
and the facility with which the heat can be kept to its legiti- 
mate purpose instead of being dissipated throughout the shop. 
For an oven of about 25 cub. ft. capacity which will accommo- 
date five hundred 2-microfarad plates, a power consumption of 
2 kw. suflices. The temperature permissible is limited by the 
necessity to avoid scorching the paper,'since cellulose suffers 
adverse physical changes if heated much above 2129 Fahr. for 
any considerable time. Consequently the practice at one time 
was to dry the condensers at a temperature of 212-2209 Fahr., 
but this involved from three to four days stoving unless the 
plates were composed of only a very few sheets or layers, and 
were disposed in such a way that the heat could readily per- 
meate, and the moisture readily leave, the innermost layers. 
This in commercial work is impracticable since some condensers 
of ordinary size have over 100 convolutions, that is 800 layers 
of paper in the flat roll, and a great many have to be accom- 
modated in the oven at the same time. To expedite the drying 
process, the author tried the plan of utilising the resistance of 
the strip of foiled paper to generate heat in the interior of the 
condenser -when a current of suitable strength was passed along 
it. It was found in this way, that with an oven temperature of 
2129 Fahr., and an additional expenditure of 4 watts per 
2-microfarad plate, thorough desiccation could be effected in 
8 to 12 hours, without any scorching of the paper, although the 
temperature inside the rolled condenser reached 2709 Fahr. 
Although fairly simple in manipulation, this method did not 
lend itself very readily to commercial manufacture on the large 
scale, but it eventually led to the use of a simple process which 
has been found most satisfactory and efficient, namely, the 
vigorous churning of the heated air inside the oven by means 
of a fan. The use of a fan in this way permits of temperatures 
as high as 290° or 300° Fahr. being employed without scorching 
the paper. It will be understood that the fan does not create 
a circulation of air from outside, but merely churns the hot 
air in the oven, and although after a time this air becomes more 
or less moisture-laden, the hich temperature enables it to absorb 
an enormous weight of water before reaching saturation point. 
By running up the temperature in this way satisfactory desicca- 
tion can be obtained in as short a time as 8 hours. 

One point calling for attention as regards the drying of 
condensers is the shrinkage in length which takes place with 
many papers during desiccation. In the case of plain paper 
newly come from the mill, this may amount to 4 per cent. after 
24 hours’ drying at 212° Fahr., and there is a further shrinkage 
on waxing. In the case of foiled paper, the shrinkage on 
drying is much less, and the whole of this occurs prior to 
waxing. If perfectly fresh and undried interleaving pire is 
wound up tightly with foiled paper and the compound roll is 
then dried and waxed, there will be a tendency for the great 
shrinkage of the interleaving paper to cause the foiled paper to 
crinkle or crease when pressed. To guard against this, the 

lain paper should either be matured for a few months in stock, 
е which time it will have shrunk considerably, or it should be 
oven-dried for some hours before use. 

After being effectively desiccated the plates have to be im- 
pregnated with paraffin wax. The function of the paraffin is 
not only to increase the inductive rae еы! of the dielectric, and 
to prevent moisture from again reaching the highly hygroscopic 
paper, but also to retain the condenser in the closely compacted 
form into which it is compressed while the wax is hot. The 
inductive capacity of the layers of paper and air which separate 
the electrodes before the plate is impregnated is approximately 
1:2, and on the air being replaced by paraffin this increases to 
approximately 3°2. Obviously the more thoroughly the air is 
replaced by the paraffin the greater will be the gain, and to 
facilitate this it is advantageous to impregnate the condensers 
in vacuo. As the result of tests of some batches aggregating a 
thousand plates, it was found that the gain in capacity due to 
impregnation under vacuum averaged 11 per cent. This means 
that 11 per cent. less material is required for a given capacity, 
while in addition the condenser produced is more reliable, since 
every isolated air-bubble tends to reduce the dielectric strength 
by causing unequal distribution of strain, and also tends, by 
expansion and contraction, to cause, in time, a drop in capacity 
by separating the layers, and a drop in insulation by affording 
an opportunity for moisture to enter the interior of the plate. 
An obvious way of impregnating їл vacuo is to exhaust the air 
from the pan containing the condensers, and then after complete 
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evacuation to run in the not paraftin; but equally good results 
can be obtained by plunging the plates into a pan of hot wax, 
fastening the lid, and then maintaining a vacuum in the upper 
portion of the pan. The advantage of the latter plan is as 
follows :—In order to facilitate the exhaustion it is necessary to 
heat the paper; this heat can most conveniently be conveyed 
into the inside layers of paper by means of the hot wax. If the 
exhaustion is carried out with the paper dry there is no vehicle 
to carry the heat into the interior of the condensers, and only 
radiated heat from the sides of the pan is effective since the 
air has been withdrawn; for other reasons also the plan of 
evacuating over the wax is found to have the balance of advan- 
tage. An illustration of а gas. heated. vacuum pan was shown 
Which would accommodate 150 2-microfarad plates per charge. 
To prevent deterioration of the рагай by scorching, the bottom 
of the pan is made exceptionally thick, and several rows of 
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AND INSULATION OF SIMILAR CONDENSERS. SUBJECTED ТО 
DIFFERING DEGREES OF MECHANICAL PRESSURE. 


minute gas jets are provided so as to distribute the heat 
uniformly over the bottom. ‘Po facilitate the circulation of the 
hot wax the plates are not allowed to rest upon the pan itself, 
but are laid upon a loose metal grid which stands up an inch or 
so from the bottom of the pan. Two hours’ impregnation at 
2129 Fahr. is sutficient if a thoroughly good vacuum is obtained. 
After full unpreznation. the vacuum 15 broken and the con- 
densers are leit subjected to atmospheric pressure for ten 
minutes, and are then removed from the hot wax and at once 
pressed. No advantage can be traced from the employment of 
more than atinospheric pressure in the pan after evacuation is 
complete, | 

The method of pressing and the manipulation at this stage are 
of considerable importance. In the first place it will be obvious 
that the greater the pressure, the greater, within limits, will be 
the capacity obtained, and with this object it is the practice in 
certain factories to employ hydraulic machinery and to compress 
the plates to the utmost limit. "The objections to this course 
are, however, considerable. First, there is a great tendency to 
drive the paraflin out of the pores об the paper. Secondly, the 
enormous pressure greatly increases the hability to short circuits. 
Thirdly, the excessive pressure results in lowering the insulation 
to an extent which “is out of proportion to the increased 
capacity. This effect. which is shown graphically in Fig. 2. 
necessarily follows. from the. reduction in the proportion. of 
рагаћа to paper, since the wax has much the higher specific 
tnstiation. X further objection to hydraulic pressing is that 
for commercial reasons it involves the simultaneots pressing of 
a vertical pile of plates, and this procedure is to be deprecated 
since the cooling of such a pile is necessarily slow, and the wax 
continues to drain out of the inner condensers to such an extent 
that when cold there is comparatively little left in them. As 
the result of experience, it can be said that for a condenser 
Which is required to maintain its insulation and capacity for 
тапу vears it is of first importance that а good body of wax 
be left in the plate. For this reason the pressine: of even two 
plates one above the other is not permitted at the Post Office 
factory. The same objections do not apply to the pre:siny of a 
number of plates laid flat. and placed. side by side on a water- 
eooled plate. This is the current practice, and it is found 
to Įwive satisfactory results: the presses аге water-cooled 
both on the top and on the bottom. With cooling water at a 
temperature not. exceeding 69° Fahr., five minutes’ cooling in 
the press suftices for a condenser. | in. thick: for plates of 
greater. thickness a correspondingly longer time is necessary. 
Contrary to what might be expected, experience shows that 


more uniform results can be obtained with screw-presses than 
with levers ond dead weights, and the latter form hus сопье- 
quently been altogether abandoned at the Post Ottice factory. 
К\еп the use of gauge-blocks for the screw-presses, by means ot 
which the condensers are pressed to a certain definite thickness, 
secms to give fess uniform results than can be obtained by a 
careful workinan with a little practice, without any guide other 
than the “teel” of the press, and an occasional capacity test of 
the plates as they come trom the presses. One objection to the 
ceauge-blocks is that they do not allow for the small conunercial 
variations Which are constantly met with in. condenser. manu- 
facture, and another is that they tend to reduce the operation 
of pressing, which is one that really requires some little skill 
and care, to the mere manipulation of a machine. 

As soon as the plates are fairly cold they should be placed 
aside to settle down in temperature before being tested, and in 
the meantime they should be protected from atmospheric 
moisture; рагаћп, contrary to the opinion of the layman, is 
markedly hygroscopic. 

In addition to or in substitution of paraffin, various waxes and 
mixtures have from time to time been proposed for condenser 
work. Beeswax, resin, shellac, ceresine, stearine, lead stearate, 
&e., have all been suggested, but the author has been unable to 
find that any one of these substitutes possesses the all-round 
advantages of good parattin. For condenser work a high quality 
of wax is necessary, but this does not necessarily imply a high 
price. For use in tropical countries parattin of а specially nich 
melting-point is desirable, but for use in the temperate zones 
wax with a melting-point of about 130° Fahr. answers most 
requirements, For condenser work the wax cannot be con- 
sidered satisfactory unless it is chemically neutral and free from 
unsaturated hydrocarbons. Its suitability in this respect. can 
readily be ascertained by the usual chemical tests. Before being 
run into the vacunm pan the wax should be strained through 
sieves of the finest mesh (a few thicknesses of muslin wall 
answer very well) to remove mechanical impurities. 

In all stages of condenser manufacture handling by the work- 
men should be restricted to a minimum, and no operative who 
is inclined to perspire freely should on any account be permitted 
to handle the plates prior to boxing. The ideal method of 
manufacture is to place the dried plates in metallic cases, to 
plunge the whole into the hot wax, then to exhanst the air, and 
finally to take out the condenser complete in its case so that 
the plate, after impregnation, suffers no handling whatever. 
The objections to- this plan are that there is so little control 
over the capacity, and that there is such great waste of material. 
since the pressure which can be brought to bear is so small: the 
method can, however, be recommended where long life is of 
more importance than first cost. 

Reference has already been made to the question of dielectric 
strength. As a rough approximation, it may be said that with 
ordinary paraflined. paper at 60° Fahr. the breakdown-point is 
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approached when the pressure reaches the equivalent of 150.000 
volts per centimetre. With foiled paper, however, the result of 
the automatic sealing is practically to double the effective 
dielectric strength. 

Fig. 3 shows graphically the results obtained on subjecting an 
ordinary telephone condenser, made from foiled paper, to steadily 
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increasing pressure. As the voltage rose above the normal point 
of dielectric strength the paper broke down, possibly at several 
places, but each short circuii sealed up as fast as it was formed, 
and not until the pressure reached 1,200 volts was the condenser 
rendered useless. 

For telegraph condensers, which are generally required to be 
adjustable, an outer wooden case carrying a plug-switch is pro- 
vided; the internal construction is as follows :--Separate con- 
densers of suitable capacity are selected, and after a preliminary 
test are assembled between a pair of sheet-iron plates, which 
are then bolted together. The object of these clamping plates 
is two-fold; first, to build up the separate conden:ers into a 
substantial mechanical structure; and, secondly, to keep upon 
them a certain degree of pressure so as to counteract the natural 
tendency towards a drop in capacity. The batch of plates so 
assembled is built up into a solid mass with plastic paratlin, and 
is then hermetically sealed in a tinned-iron case, the opening 
where the wires are brought out being sealed with а non- 
contracting mixture of gutta-percha, resin, stearine pitch, and 
Stockholm tar.* 

This compound does not flow at high temperatures, does not 
get brittle when frozen, adheres firmly to metal surfaces, and 
contracts very little on cooling. ‘The same mixture is used for 
sealing the top of the tin cases of telephone condensers, the 
metal cap which is subsequently soldered in position being 
merely a mechanical protection. On the Continent papier-miiche 
cases have been adopted to some extent, but their use cannot 
be recommended, since papier-maché readily absorbs moisture. 

In speaking of the insulation resistance of a condenser it 18 
necessary to be most precise as to exactly what is meant. The 
insulation is usually expressed either in terms of the percentage 
loss of charge atter the charged condenser has been insulated 
for a certain time or as so тапу megohms per microfarad. The 
" percentaze-loss-of-charge " method is used chieily for standards 
and for submarine cable condensers; for ordinary. telegraph and 
telephone condensers the insulation is move often reckoned as 
"megohms-per-microfarad." Neither expression is a precise 
specification of the insulation value unless certain datum lines 
are assumed or stated. The first of these necessary data is the 
temperature at which the test is taken, the second is the value 
of the voltage applied, and the third is the time which is 
allowed to elapse between the first application of the voltage 
and the moment at which the leakage is measured. For the 
loss-of-charge method the periods of charge and of insulation 
have to be stipulated. The latter period is commonly taken as 
one minute, but the period of сһагце is not so well standardised, 
15 seconds being taken by some observers and 60 seconds by 
others. The pressure often emploved for this test is 1CO volts. 
Of the scanty literature on this subject the most noteworthy 
seems to be that contained in an article t by Messrs. Dearlove 
and Savers, who have given the results of some interesting 
experiments made by them on tinfoil and paper condensers as 
made for submarine telegraph work. 

With respect to temperature, 60° Fahr. is in this country the 
standard generally accepted Tor tests made by both methods. 

The voltage adopted for tne “direct deflection " or megohms- 
per-microfarad method varies according to the nature of the 
duty demanded of the condenser. ‘The period of application of 
the pressure in this case 1s usually two minutes; the leakage is 
measured at the 69th second after the moment of application, 
and the insulation is calculated on the basis of that moment's 
reading. During the whole period of the test the leakage should 
steadily decrease: and аз a measure of this absorption or 
"electrification," it 1s usual to take the difference between the 
readings at the end of the 60th and the 120th second respec- 
tivelv, and to express this difference as a percentage of the 
reading at the 60th second. With a good condenser this per- 
centage will usually fall between 25 and 35 if the test is taken 
at 609 Fahr. The degree of electrification falls markedly with 
a rise in temperature. The behaviour of a condenser in respect 
to electrification is an important indication of its qualitv, as 
incipient. defects give the first indication of their existence bv 
producing unsteady or “negative” electrification, 

The correcting temperature coefficient. for foiled-paper con- 
densers is as neariy as possible 5:50 per cent. per degree Fahr.. 
ог Y,,- Y, 1:035' 5», where Y, and Y, are respectively the observed 
insulation resistence at t° Fahr. and the corrected insulation 
resistance at the standard temperature of 669 Fahr. This 
assumes that the insulation is measured after 60 seconds’ appli- 
cation of a pressure of several hundred volts. Tt is not sug- 
gested that this formula has an accuracy which is comparable 
with that of a copper-resistance temperature coefficient. since 
the ditliculties. of measurement аге so much greater in the 
former case, but it is thought that the formula will be found 
generally to give. over a considerable range of temperature on 
both sides of 609 Fahr., results sutticiently accurate for com- 
mercial purposes. i 


+ The mixture consists of :— 
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Stockholm far ae svi m Xe E us 
Commercial stearine pitch varies considerably in hardness. and if the mixture 
so mace proves too hard it may be tempered by the addition of a litt'e boiled 
linseed oil. 
t Electrical Fngineering, March 91, 1907, *' Relative Dielectrie Resistance at 
various Temperatures of Paraflined Paper Condeusers. 


From general considerations one may state the relation— 
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where— 


N = megolims per microfarad. 

5: seconds after application of voltage. 
f=tempcrature in degrees Fahr. 
vsappiied voltage. 


Analysis of a number of insulation and electrification curves 
shows that this expression may be thrown into a simple numerical 
form, and tor foiled-paper condensers the following approximate 
empirical formula is obtained :— 
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For metallic-foil condensers the expression becomes.— 


s5 


ИНЕ 
vx 1:035! ^ 9? 


These empirical formule are, of course, only applicable to 
thoroughly desiccated condensers properly constructed of good 
material. 

Electrolytic Cells.— These have not been received with much 
favour in this country, but they were at one time used to a 
considerable extent in Germany for common battery telephone 
work. ‘They have, however, been almost entirely discarded in 
favour of parailined-paper condensers. The only advantage 
which these ''polarisation cells °’ possess over condensers is with 
respect to size, a cell, or a set of cells capable of stemming back 
a direct current at 25 volts having a volume of only about 
5 cub. in. On the other hand, the cost of such a set ot cells is 
from three to four times that of a condenser of equal effective- 
ness. The ceils used appear to be of three classes, viz.: “Acid 
celis," consisting of two small electrodes of platinum dipping 
into an acid solution; ‘‘sodium cells" (Natronzellen), in which 
the electrolyte is a solution of a sodium salt; and aluminium 
cells, in which the electrodes consist of aluminium, and the 
electrolyte is some kind of basic solution. The acid cells have 
a damming effect of about 18 volt each, the sodium cells about 
2°77 volts, and the aluminium cells as much as 50 or more volts. 
It is probable that the polamsation cell would never have been 
developed as a practical device if the modern condenser had 
been available at a reasonable price in the early stages of 
telephone development. The disadvantage of the polarisation 
cell is that it is more or less leaky, both electrically and 
mechanically. The permanent polarisation current passing 
through each cell is small, but on a system of many thousand 
subscribers the aggregate leakage becomes considerable. The 
mechanical ditliculty is, however, the more serious one. If the 
cells are hermetically sealed they are liable to burst owing to 
the gradual accumulation. of gas, which has been known to 
cause pressures up to 20 atmospheres. To avoid this difficulty 
some forms are provided with a simple release valve. This 18 
particularly necessary with aluminium cells, as these are of 
larger size and evolve a greater quantity of gas. It 1s, however, 
almost impracticable to prevent some leakage of the solution, 
and in all the circumstances it is not surprising that the chemical 
cell has been ousted by the static condenser. 


An appendix to the Paper contains a set of specifications for 
condensers. 

In Post Otice wooden-cased condensers for telegraph pur- 
poses, the plates are to be secured between substantial iron 
clamps, and to be boxed up solid and air-tight with an approved 
insulating compound, the clamp being secured to the side of the 
case by means of suitable lugs and screws. The capacity of 
each section 1s to be not more than 5 per cent. higher or lower 
than the nominal value in the case of plates of 1 microfarad 
and above, and not more than 10 per cent. higher or lower in 
the case of capacities of less than 1 microfarad, and, in the 
ease of signalling condensers, the difference between the two 
halves of the condenser is to be not more than 025 microfarad. 
The capacity of each section is to be measured by taking the 
instantaneous discharge after the section has been charged for 
a period of 10 seconds with an electromotive force of 50 volts. 
The tests for insulation and electrification are taken on the 
condenser as a whole, and not on the separate sections, and {һе 
tests are made with an E. M.F. of 400 volts as follows :-— The 
condenser being at a temperature of approximately 609 Fahr., 
apply the battery for a period of two minutes. The deflection 
shown after one minute must indicate such an insulation resist- 
ance in megohms that when multiplied by the capacity in micro- 
farads the products shall be not less than 1.000. The detlection 
shall steadily decrease during the second minute, and the differ- 
ence between the readings at the beginning and end of the 
second minute shall be not less than 20 per cent. of the first 
minute reading for 1 microfarad and the larger sized condensers, 
and 10 per cent. of the first minute reading for condensers less 
than 1 microfarad. 


The overall dimensions апа weicht of a complete metal-cased 
condenser for telephone purposes. including the outside soldering 
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tags, is specified by the Post Offie not to exceed the 
following, viz. :— 


Dimensions. Weight. 

For condensers 0:5 mfd. ... ... 4j in.x2g in. x 4 in. 4 oz. 
s LO i 2 se SPA RAP uino *Q44 10: В oz. 

is 0: 5 eau in, x44 nn. Q4 1n 12 oz. 

n QU. LL we oe SG dio Aa (mox 1g ID. 10 oz. 

Y CO uuu o BE ese Ino X AE DS 20 oz. 

) OO 45 c 4) nef in ОЛЫ. . 26.02, 


The actual capacity, measured in the same way as the tele- 
sraph condensers, is to be not more than 10 per cent. higher or 
bait than the marked value. 

The insulation tests are made with an E.M.F. of 500 volts 
instead of 400 volts, and the megohms per microtarad, after one 
minute's electrification, must be not less than 300. "The differ- 
ence between the readings at the beginning and the end of the 
second minute must be not less than 20 per cent. of the first 
minute reading. ‘The insulation resistance between either of 
th» outside soldering tags and the metal case must be not less 
than 300 megohms. ‘The condenser plates are to be tightly fitted 
in the metal case, and the top is to be hern etically sealed before 
the metal top is put on. The sealing composition must not be 
brittle or so soft that it will Ноу at a temperature of 75° Fahr., 
and it must adhere firmly to the tinned iron case. 

The technical details in the National Telephone Company's 
specification for condensers are as follows :— 

1. The capacity to be not less than 1:8 nor more than 22 
microfarads when tested with direct current at 4 to 5 volts, 
and with an alternating current (sinusoidal wave at 4 to 5 volts 
and 800 periods per second. 

2. The insulation resistance to be not less than 100 megohms 
between the two plates and between the plates and the case 
when tested with an E.M.F. of 100 to 200 volts. 

5. The condensers to withstand an E.M.F. of 400 volts maxi- 
mum (not R.M.S. value), alternating at 20 to 25 cycles per 
second applied at the terminals for a period of half a minute. 


Еомер PAPER CONDENSERS. 


Temperature Coefficients for Correcting Insulation Resistance to 
Standard Temperature (60° Fahr.). 


(400 Volts, 60 Seconds.) 


Testing Testing 

Temperature. To Correct to 60°, Temperature. To Correct to 60, 
Deg. Fahr. Multiply by Deg. Fahr. Multiply by 
50 0:710 71 145! 
5l 0:734 72 1:508 
52 0:759 73 1:561 
53 07785 74 1 616 
54 0:812 15 1:673 
55 0:840 76 1:732 
56 0:870 TF 17793 
57 0:901 78 1:855 
58 0:033 T9 LI 
59 0-966 80 1:936 
60 1000 * Bl 2°055 
61 1:035 32 2:127 
62 1-071 83 2-202 
63 1:109 84 2:279 
04 1:148 85 2:358 
65 1:188 86 2:440 
66 1:229 87 2 525 
67 1:272 88 2:613 
68 1:316 89 2:104 
69 1:361 90 2:199 
70 1:408 


Owing to pressure on our space, we are obliged to hold over 
our report of the discussion until our next issue. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY - 


T the meeting of the Faraday Society of Tuesday, there 

were two Papers on the agenda. The first was by L. 
O'Dowd and Dr. Е. Mollwo Perkin upon the ‘‘ Determination of 
the Boiling Points of Very Small Quantities of Liquids." The 
authors pointed out that in dealing with very small quantities of 
liquids, the одаг method of distillation was not satisfactory 
owing to the loss of material which took place in the apparatus, 
and to the time required to bring the thermometer to the correct 
temperature, practically all the 
liquid being distilled off before 
this ensued. They therefore 
devised the following method, 
by means of which it is pos- 
sible to determine the boiling 
point of such small quantities 
of liquids as 4 c.c. The ap- 
paratus is shown in Fig. 1. It 
consists оѓ. а wide-mouthed 
flask, capable of holding about 
100 c.c. of liquid. This is 
used to receive the liquid which 
is to serve as heating material. 
The liquid the boiling point of 
which is to be determined is 
placed in the small test-tube 
(4), which is slightly inclined 
so that the end of it comes 
exactly against the thermo- 
meter bulb. А stirrer (/3) is 
passed through a rather wide 
glass tube inserted through the 
cork, which serves as an outlet 
for the air as it expands. The 
tube (А) also passes through a 
glass tube, and 1з therefore 
slightly widened at the top 
edge to prevent it slipping 
down right into the liquid. А 
capillary tube (€), about 1 c.c. 
К long, closed at опе end, is 


placed in the liquid, and the 
flask heated, the outer liquid 
p 14 being stirred meanwhile. 


TIEN = Shortly before the b.p. of the 
Fic. 1.—Apparatus FOR DETER- liquid in the tube is arrived 


ioe ae Na Воплке-Роїнт at, bubbles are seen to be given 

or SMALL QUANTITIES OF off from the bottom of the 
Liquins. capillary tube. As soon as 
the stream becomes rapid, 

and the bubbles rise in continuous succession, the  heat- 
ing is stopped and the temperature allowed to slightly 
fall. the outside liquid being continually stirred. The 
speed of the bubbles coming off from the small tube rapidly 


slackens until finally they stop altogether. At this point the 
thermometer is read and gives the correct b.p., because it is at 
this point that the pressure of the vapour is equal to the atmo- 
spheric pressure, and that, of course, is the b.p. of the liquid. 
lhe authors have determined the b.p. of a considerable number 
of substances, varying from ether, b.p. 36°, to safrol, 232°, and 
in all cases, either with low boiling substances or high boiling 
substances, accurate results have been obtained. In research 
work it is very often of the greatest importance to be able to 
determine the boiling point of very small quantities of liquid, 
because it frequently happens that the amounts of liquid which 
one has to deal with are of the minutest. Of course, in dealing 
with mixtures, this process would only give the common b.p. of 
the mixture, and it would be necessary to separate the mixture 
in the usual manner. 

The second Paper was by Dr. F. М. Perkin, upon '' The In- 
dustrial Uses of Ozone, Particularly in Connection with the 
Purification of Water." The author commenced with a brief 
historical "үе of the various methods employed for the purifi- 
cation of potable water. These may be mechanical, that is, 
methods of filtration through beds of sand, such as is usually 
employed in this country: purely chemical, by the employment 
of various oxidising agents, such as the addition of chlorine, 
bromine, permanganates, and the like; electrolytic, in which 
the electrodes produce both a chemical and mechanical purifica- 
tion, but which, although frequently tried, has never been found 
practicable . upon a large scale; and, lastly, chemical and 
mechanical methods combined, as employed in the ozonising 
processes. This might, however, be better designated as elec- 
trical, mechanical, and chemical combined, because in the first 
place electrical] energy is employed for converting the oxygen of 
the air into the active chemical product which causes the 
sterilisation of the water—ozone. The mechanical part of the 
process 15 the previous filtration, which is frequently of advan- 
tage. In dealing with large volumes of water which is employed 
for domestic purposes, there are two considerations of prime 
importance. In the first place it is essential that the water, 
when delivered to the consumers, shall be in such a state of 
purity that when used by the population it shall be incapable 
of propagating any form of disease or illness. The second con- 
sideration is, how can this be brought about satisfactorily and 
cheaply? The method employed for purification will naturally 
depend largely upon the source of the supply. Filter beds of 
sand are fairly cheap, and, given ordinary conditions, usually 
fairly efficient. But with sand filters it must be remembered 
that the purifying action is partly bacteriological. The surface 
of the sand becomes coated with a form of slime which consists 
largely of bacteria, which are able to destroy noxious bacteria] 
substances originally in the water. The water, therefore, filters 
first through this bacterial filter, and then passes through the 
sand. If the amount of water which passes through is of so 
great a volume that the action of the bed is not sufficiently 
rapid, then disease may be propagated. Another objection to 


Digitized by Google 


May 14, 1908. 


ELECTRICAL ENGINEERING ` 


747 


the sand-bed method is the large area of land which is necessary 
it the town or city to be supplied be of large dimensions. Now 
ozone is one of the most powerful bacteria-destroying agents, but 
it has been found that not only does it sterilise by destroying 
bacteria, but it is also able to eliminate iron, even when that 
iron is united with humic acid, which is frequently met with in 
sewage contaminated water. In this country very little appears 
to have been done in connection with sterilising of potable 
water, but in Germany the firm of Siemens & Halske have 
installed plant for dealing with the water supply of Wiesbaden 
and Paderborn. The construction of the ozoniser is illustrated 
in Fig. 2. The discharge space is bounded by concentric pipes 


fitted into one another, an outer glass cylinder Æ sur- 
rounded by а conducting liquid and an inner metal 
cylinder D, which is cooled by means of a current of 


water circulating through it. Тһе dried air to be ozon- 
ised enters the apparatus at the lower pipe 7, and 
passes up between D and Æ., where it meets with the silent 
electric discharge, becoming ozonised, and finally passes out at 
the upper pipe 7. The whole apparatus consists of a cast-iron 
box divided up into three spaces; a lower compartment for 
receiving and conveying the air to the pipes, an upper ozone 
collecting chamber, and an hermetically sealed middle chamber, 
into which the ozone pipes are inserted by means of a stuffing 
box. In the middle air chamber, in which the pipes are con- 
tained, cold water is circulated, and, being in contact with the 
other high-tension pole, conducts the current to the glass 


cylinder Æ. As the iron box which constitutes the one pole is 
upon the ground, and the other pole is very carefully insulated 
and is contained in a closed pipe, the apparatus can be handled 


and interchanged without any danger and without stopping the 
lant. The iron box has a plate-glass window, so that the blue 
ight in the discharge chamber can be viewed in order to 
ascertain whether the apparatus is working satisfactorily. The 


| 
| 
| 
| 


—— — 


Fic. 2.—SiEMENS AND HALSKE OzowisER. 


room in which the plant is working is usually kept dark, so 
that the attendant on entering can see at a glance whether the 
apparatus is working properly. Ап ozoniser such as described 
takes current at a potential of about 8,000 volts, and requires 
for its operation 1 h.p., and yields 15:5 to 27 grams ozone per 
hour, according to the volume of air which is passed through 
it, and also to the degree to which moisture has been removed. 
In Paderborn and Wiesbaden the average consumption of ozone 
er cubic metre of water is l' gram. Consequently with water 
of this quality one ozoniser can sterilise sufficient water for a 
town of from 2,400 to 4,800 inhabitants, reckoning the con- 
DES dec of water at 100 litres per head (about 22 gallons per 
head ; in this country we require more like 30 gallons per head). 
At Paderborn the sterilisation towers are about 4 metres (13 ft.) 
high, and are constructed of concrete, their action being similar 
to the scrubbing towers used in chemical works. The water 
trickles through a layer of pebbles of about the size of pigeons' 
eggs; it is thus broken up into numerous little streams, and 
consequently a very large absorbing surface is presented to the 
current of ozone, which is forced by means of a slight pressure 
from the bottom to the top of the tower. The construction of 
the to-wer is made clear by Fig. 3, which shows the vertical 
sectiom. Every tower is divided into three parts: (1) the 
reservoir for water which is to be treated, 77 ; (2) the sterilisation 
space; (3) the collector for the sterilised water. The interior of 
a tower is divided by two partitions into four independent 
shafts. all of which obtain their water from a common supply 
pipe fitted with a valve C. Every single tower is in turn 


divided by an iron grating into an upper sterilisation space, 


which is filled with a layer ot pebbles two metres 
deep, and a lower part for collecting the water after 
treatment. Each tower has а cross-section of one square 


metre, and about 15 to 20 cubic metres of air is passed 
up, and meets 15 to 20 cubic metres of water in one 
hour. After collecting at the bottom of the tower, the 
water at Paderborn flows out in cascade form as represented in 
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Fic. 3.—STERILISATION TOWER. 


Fig. 4. It thus loses any excess of dissolved ozone which it 
may contain. In case of interruption of the electric current or 
accident to the blowers, the supply of water to the sterilisation 
towers is automatically shut off, thus preventing any flow of 
unsterilised water into the town supply. If, for example, the 
current in one of the ozonisers is interrupted, thus stopping the 
ozone formation, the lever of an electro-magnet drops and closes 
an independent circuit, and this in turn causes a floating conical 
rubber valve to drop and shut off the water supply to the four 
towers. On the other hand, should the blower fail, an 
aluminium disc, which is inserted into the main air-pipe and 
under normal conditions is kept raised by the air current, falls, 
and likewise by electromagnetic action, shuts off the water 
supply to the towers. In either case an indicator at the switch- 
board points out which set of apparatus and in which tower the 
trouble has arisen, and at the same time an alarm signal rings 
continuously until the defect is remedied. Consequently it is 
impossible for unsterilised water to flow into the water mains, 
The plant at Wiesbaden is worked upon similar lines, and is 
constructed to treat 250 cubic metres of water per hour. 
Although ozonising of water may be called a chemical process, 
D nothing is ultimately left in which was not already there, 
ecause, should a certain quantity of ozone remain after the 
water leaves the sterilising towers, this is removed when the 
water flows over a canta into the final reservoir. On the 
other hand, bacteria are practically non-existent after the water 
has been ozonised. The cost of the process is also extremely 
low; thus, with a steam plant capable of dealing with 2,000 
cubic metres per hour, the cost, including 4 per cent. interest 
on the capital and a 4 per cent. sinking fund, works out to 
about three-fifths of a penny per cubic metre of water treated 
(35°3 cubic feet). Other apparatus for ozone production was 
also mentioned, and a laboratory apparatus in working was also 


Fic. 4.—PapERBORN WATER STERILISING PLANT. 


shown. Dr. Perkin also referred to the use of ozone for the 
production of artificial vanallin, for the bleaching of flour, and 


other purposes. 
Martin Gruber, in the German Patent 197,510, describes a new 
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solder which can be employed in soldering aluminium and its 
alloys. It consists of 10 parts of copper, two parts aluminium, 
25 parts zinc, 60 parts tin, and three parts cadmium. This 
alloy has а low meltiug point, and therefore can be used for 
soldering together very thin sheets of metal. The alloys which 


have been used up to the present have always had a very high 
melting point; consequently it was always necessary to heat to a 
very high temperature the parts which had to be united, and as 
a consequence it was difficult in dealing with very thin sheets, 
and was apt to spoil the character of the metal. 


ELECTRICAL SCIENCE 


British and American 


Theory of Graded Cables.—At the Physical Society meeting 
last Friday, C. S. Whitehead read a Paper which examines the 
formule given by O'Gorman and by Russel] for the "grading" 
of cables, that is to say, for the due adjusting of the electrical 
constants of the different layers so that the electric intensity 
radial to the axis may be constant throughout the covering. 
The object of the Paper was, in fact, to corroborate the formula 
arrived at by approximate methods by the authors named, by 
the rigorous use of Maxwell's general equations. The result is 
to confirm the approximate formule, provided that the electrical 
waves OLI along the cable are not short waves. If A is 
the specific inductive capacity of the dielectric at distance г 
rom the axis of the conductor, and ø thc specific resistance 
of the dielectric at the same point, the rute for alternating 
current is make the product Ar constant; ard for continuous 
currents the rule is make o/r*constant. In the more general 
case, however, the author shows that a more accurate rule would 
be to make the product rya constant for alternating currents, 
and to make ,/o/r constant for continuous currents. 

А Theory of Gravitation und of klectrons,—At the same 
meeting of the Physical Society, C. V. Burton read a Paper 
which endeavours to adapt the ether of electromagnetic theory 
so as to account for gravitation. Hicks and other writers have 
supposed that ordinary matter is a modified portion of ether 
possessing as one of its properties a perpetual pulsatory motion 
In respect of its volume. [t is well known that any such 
pulsatory objects, placed in а Нша, will exhibit attractions 
towards one another. The chief outstanding ditticulty has lain 
in providing for that agreement in phase which must be assumed 
to subsist among the centres of pulsatory disturbance. This 
diticulty is avoided by the author by supposing the pulsations 
all caused by primary waves of compressional-rarefactional type 
propagated through the ether with a velocity enormously tran- 
scending that of light. These primary waves may be travelling 
in directions indifferently distributed, or predominantly in one 
direction; but an essential point is that all effective wave-lengths 
should be very great, measured even by astronomical standards. 
Taking Lodge's estimates for the density of the ether (10'? grams 
per c.c.), and for the constitutive energy of the ether (10° ergs 
per e.c.), the author finds as mathematically reasonable figures 
the following :—Velocity of the compressional waves of the 
ether = 75x10!'* times the velocity of light; wave length = 
1:5x10" cm. ; rate at which energy is being propagated through 
each square cm of surface taken parallel to the wave fronts = 
3°4x10"' kilowatts. 

Continuous. Oscillations —At the meeting of the Roentgen 
Society on May 7th, Dr. Horace Manders read a Paper on 
“Continuous Oscillations of Electricity. and their Application.” 
After dealing with mechanical oscillations and electrical] oscil- 
lations in a general wav, he described his experiments with arcs 
between different metals in air in a Duddell circuit. with a 
view to the simple production of sustained oscillations. He 
had been largely assisted by Mr. Sharman in this work, and 
had been able to obtain successful results in aerial telephonic 
transmission by means of these currents. He found that the 
combination of zinc and aluminium for the poles of the arc, with 
the zinc rod positive, give satisfactory results, and he demon- 
strated to the audience the production of sustained oscillations 
by this method.  P,equencies much higher than those of the 
singing arc could thus be obtained, and the lecturer proceeded 
to consider the applications of high frequency currents produced 
in this way. 'They might be useful for telegraphic, telephonic, 
or medical purposes. The lecture closed with a demonstration 
of aerial telephony by use of the method. In the discussion 
which followed, the President (Mr. Duddell) mentioned that 
he had made many experiments with arcs between metallic 
electrodes, but that he had found that a general characteristic of 
such ares in Duddell circuits was that they could only be 
maintained with small currents; indeed, for some combinations 
of metals the arc could only be sustained when the currents were 
of the order of a few milliamperes. 

Leeds University.—The Marquis of Ripon, Chancellor of 
Leeds University, has received an intimation that the King has 
consented to open the new university buildings in July. The 
Queen will accompany the King on his visit. 


Continental 


еи Oscillations from Direct-Current. Dynamo.— 
A new method of producing high-frequency continuous oscilla- 
tions. is described by R. C. Galletti in Z'Elettricista for April 


15th. <A direct-current Thury dynamo giving 25.000 volts and 
114 amperes, 18 connected with a triangular oscillating circuit 
MVO. One lead goes to M, and the other to N and О. Between 
М and .V there is a capacity and an inductive resistance. 
Between М and О there is a similar capacity in parallel with 
a spark-gap /, and also an inductive resistance. Between N 
and O there is a third capacity in parallel with a spark-gap А, 
and (towards О) a fourth capacity. The arrangement of the 
four capacities has the effect that а spark across 4 produces 
a virtual reduction of the spark-gap B, and rice versed. The 
circuit MNO is syntonised with the circuit NOD (D being one 
pole of the dynamo), so that a spark at .4 produces undamped 
oscillations in M.N O, and vice versa. At all events, when the 
dynamo is worked at a certain load, a series ot practically 
undamped high-tension and high-trequency oscillations is ob- 
tained from the two syntonised circuits. The experiments are 
to be repeated at Lyons with a dynamo giving 40,060 volts. 

Llectrolysis of Hydrochloric Acid.-—A novel view concerning 
the migration of chlorine ions is advanced by E. Dcumer in the 
Comptes Rendus for April 27th. 1f the transport factors of 
Н and Cl ions are calculated on taking account of the tact that 
only a part of the current serves for the electrolysis ot HCl, 
and the rest for that of water, the results obtained are very 
different from those vielded by Hittorf's hypothesis. To decide 
between the rival hypotheses, it is necessary to measure the 
impoverishment at beth poles. Оп Hittorf’s hypothesis, the 
impoverishment will be very different at the two poles. But 
if the migration velocities of the H and Cl ions are nearly the 
same, there will be an equality of density of acid at both poles. 
To obtain correct results, it is necessary to avoid the disen- 
gagement of chlorine, and the production of hvpochlorous acid. 
This is accomplished by operating with dilute solutions of 1 to 
9 per cent., and currents not exceedihy 20 milliamperes. When 
this is done, the impoverishment is the same at both poles, and 
the author concludes that Н and СІ ions are transported with 
the same speeds, instead of the Н ions moving five times faster. 
If the HO ions also moved with the same speed, a simple process 
would result, but the author has not been able to determine 
this. 

Contact Bectifiers.—lt is known that some contacts between 
carbon or silicon and certain metals may be used as detectors in 
wireless. telegraphy. This was attributed to some thermo- 
electric effect, but that explanation does not seem to cover the 
ground. Most of the action is due to a rectifying action of the 
contact, a current being transmitted more easily across it in one 
direction than in the other. L. W. Austin goes into this question 
in the Physikalische Zeitschrift for April 15th. The most 
regular effects are obtained with combinations of carbon and 
steel; tellurium and aluminium; and silicon with almost anv 
metal. The silicon is embedded in ә bar of solder. and a steel 
or brass point 18 pressed against it by a spring. With a con- 
tinuous current at 25 volts, and a galvanometer of 280 ohms 
resistance, the author obtained a current of 6 milliamperes in the 
direction silicon-steel, and 25 milliamperes in the opposite direc- 
tion. The resistance fell on reversal from 420 to 1C0 ohms. Ап 
alternating current of 60 periods r second at 2 volts was 
rectified to 8'1 milliamperes in the ВиК steel-silicon. With 
a combination of an arc carbon and a steel needle the author 
obtained 5 milliamperes with 0°4 volt alternate. In a tellurium- 
aluminium combination, the current passed into the aluminium 
at the junction, which is opposite to the thermoelectric effect 
on heating that junction. 

Small E.M.F.'s of Preacribed Form.—A universal method for 
obtaining E.M.F.'s of any desired curve-shape on a small scale 
is described in the Physikalische Zeitschrift for April 15th by 
L. Baumgardt. The conductors which serve as terminals are 
two wire curves, one of them a circle and the other a cardioid 
or other curve, traced in accordance with a proper formula. 
These two curves are mounted in the same plane, and a conduct- 
ing bar moves in the same plane in contact with them. A 
magnetic field is provided, elles lines of force are at right 
angles to the plane. The E.M.F. in the circuit, which includes 
that portion of the bar which bridges the wire curves is at any 
time proportional to the rate at which the bar by its motion 
adds or subtracts lines of force from the area of the circuit. 
In one of the simplest contrivances of this kind the centre of 
the circle is also the pivot of the bar, and the origin of the 
polar curve r= у $. This gives a zigzag E.M.F. The equation 
r= /1—созф would give a sine E.M.F. accurately. Two other 
arrangements are also suggested. In one of them, there are 
two bars in opposite directions, and only a single wire curve. 
The terminals are the insulated concentric pivots. In another 
there are two separate wire curves, and two bars with a right 
angle between them, and concentric pivots. i 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record 1s compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published May 7th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets indicate communicators of inventions from 
abroad. 


1907 Patents 


8.6234. S. Stone anp L. W. Micorrr. In the “multiple 
unit " control system for electrically-driven trains, all the motor 
coaches are of equal power, and when a train enters a curve, 
owing to the greater tractive resistance offered to the leading 
coach, there is a tendency for the leading and middle coaches 
to be forced out of line by the trailing coaches; the effect of 
which is excessive rail and flange wear, and undue strains and 
stresses on the truck frames and axles. This invention provides 
a means of control whereby the leading coach always has the 
maximum tractive effort, and pulls the remaining coaches to a 
certain degree. The traction motors are controlled by means 
of a pilot motor on each motor coach, the pilot motors being 
governed by a master controller. One claim, three figures. 

16,550, British  'THousoN-HovsroN Co. (General Electric 
(‘o.). A method of manufacturing tungsten filaments for glow 
lamps, and means for rendering the filaments ductile during the 
process of bending and attachment to the supporting and lead- 
ing-in wires. These processes are fully described on page 738 
of this issue. Two claims, eleven figures. 

16.726, C. О. Bastrax, G. CALVERT, & J. H. Sanpners. The 
chief dittculties to be contended with, when cheaper metals are 
substituted for platinum for the leading-in wires of electric 
glow lamps, are: (1) the different coetlicients of expansion, 
(2) the occlusion of gases by the metal, and (3) the oxidisation 
of the metal. According to the present invention these dithcul- 
ties are overcome by making the conductor of à very thin ribbon 
(0 004 in. thick) of pure copper. This ribbon is provided with a 
surrounding tube of enamel, glass, or soft white “platinum 
Hux?’ glass, which is fused round that portion of the conductor 
which is to be fused into the glass of the bulb. The tube is 
quickly fused on to the ribbon by the action of two oppositely 
directed. blaw-pipe dames. Not only are all gases excluded 
from the film between the copper and the soft glass covering, 
but oxidisation of the metal is prevented, and a gas-tight seal 
is obtained. Six claims, eight figures. 

18,515, Brirish THomMsox-Houston Co. (General Electric 
Co.). In a lightning arrester of the electrolytic type, a number 
of cells with aluminium electrodes immersed in а suitable 
electrolyte are connected in series. The current. leaking to 
earth is limited by the thin film of aluminium oxide which 
forms on the suriace of the electrodes, and which, with the 
rise of pressure, is broken down, thus permitting the current 
to flow until the pressure is reduced. It has been found that the 
voltage across some cells is liable to become greater than that 
across others, thus causing the former cells to overheat, and 
eventually to break down. According to this invention, this local 
rise in voltage is prevented by connecting each cell as a shunt 
across an equal number of turns of the winding of an auto-trans- 
former. If the pressure across any one cell tends to increase, the 
auto-transformer immediately effects а balance, and the pressure 
is again equally distributed. Two or more auto-transformers in 
series can be used instead of one. А resistance shunted across 
each cell may be substituted for the windings of the auto-trans- 
former. The separate resistances are connected in series. The 
resistances are cheaper than ап  auto-transformer, but the 
leakage current is increased. Five claims, four figures. 

21.476, A. С. BroxaM (Siemens d Halske Akt.-Ges.). The 
manufacture of metallic filament lamps of various candle-powers 
тау be facilitated by the employment of two or more filaments 
twisted together to form one filament of lower resistance and 
higher candle-power. Standard bulbs апа supporting frames 

тау be used for lamps of various candle-powers. A twisted 
filament has more surface than a single filament of equal 
sectiom, and is thus shorter for a given candle-power. The 
twisted filament may be embedded in a ductile metal, and drawn 
out, 1f necessary, the outer metal being afterwards removed 
chemically or by fusion. With thick filaments, excessive heating 
of the supporting hooks is liable to occur. With twisted fila- 
ments. however, this can be avoided, as only one strand of the 
twisted filament need be passed over the hook. Five claims. 

27.401, J. J. RawriNcs & R. T. Swrrg. Fuses for electric 
circuits when made of either thin hard wire or thick soft wire 
are liable to become reduced in section at the points where 
they are gripped by the screw or terminal. The fuse wire often 
breaks due to this, and also tends to fuse first at these points, 
instead of at the middle, as is desirable. According to the 
wesent invention, copper or other suitable metal is electro- 
*vtically deposited on the ends of the wire, thus ensuring good 
contacts with the terminals. Тһе fuse will also blow at its 
centre. То cause the fuse to blow simultaneously in several 


parts of the same fuse wire, and thus distribute the arc, 
copper can be deposited on all paits of the wire, except where 
it is to fuse. Опе claim. 


1908 Patent 


401, Tuomas А. Еріѕох. In alkaline secondary batteries of 
the Edison type, the ditticulties have been largely confined to 
the depolarising clectrede in connection with which nickel 
hydroxide is used. The storage capacity of the nickel element 
has been less than that of the iron element, and the capacity 
ot the nickel element cannot be maintained for so long a period 
as that of the iron electrode. The nickel hydroxide is also 
seriously: affected by the presence of dissolved iron in the elec- 
trolyte. These defects are partially remedied by the addition 
to the alkaline electrolyte of about 2 per cent. by weight of 
lithium hydroxide. Тһе alkaline electrolyte may be a solution 
of sodium or potassium hydrate. The increase in the capacity 
of an Edison cell in which lithium hydroxide is used is about 
10 per cent., while the increase in the time over which the 
capacity is maintained is very much more. Опе claim. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


1,292, Rummer. Converting direct into alternating currents by 
means of the electric arc. | 

8.742, ОӨргкңмАХХ. Electrical controllers. 

8,951, Davy. Distribution of electricity. 

9,576, THURSFIELD. Motor starting apparatus. 

11.165, HicHrirerp. Electrical distribution. 

12,139, PraxcHoN. Electrie lamp filaments. 

12.585. Haar. Apparatus for telegraphing type printed imes- 
Saves, 

12.712, Милн. Means for obtaining unidirectional electric 
current from spark coils. 

15.891, ‘Tate. Apparatus for treating liquids electrolytically. 

14.162, PLUMSTEAD, & Newton & Lawrence, Lrp. Apparatus 
for igniting gas electrically. 

14.568. Lake (Charles M. Thompson Co.). 
switches, 

15.171, British THomsox-Hovuston Co. (General Electric Co.). 
Methods of insulating sheet metal. 

16.166, HIGHFIELD. Supplying current to electric motors in 
series systems. 

16.5531, BrrrtsH THomsox-Hovuston Co. (General Electric Co.). 
supports for the filaments of electric lamps, 

17,046, Newman & Lopck. Application of electricity for stimu- 
lating vegetable growth. 

18,101, WuxsrR'scHE Birumexn-WerkKE Ges. Process for the 
manufacture of electric insulating materials. 

19.477. Gairre. Rotary mercury interrupters. 

21.077, ALLISON (Behan). Electro-motors. 

21.827, Latour. Single-phase series alternating-current commu- 
tator motors. 

22.085, ScHwARZWALDER. Electric batteries. 

25.199. Timar & Von DREGER. Arc lamps. 

26.920, SieMENS Bros. & Co. (Siemens d Halske Akt.-Gea.). 
. Electrical locking apparatus for railway signals. 

26.957, Evans. Coin-operated apparatus for controlling the 
supplv of electricity. 

27,085. Denny (Hastgate & Horn). 


connections. 
1908 Patent 
Electrcmagnetic sparking machines. 


Automatic telephone 


Means for making electrical 


898, Ковент Воѕсн. 


Complete Specifications open to Public Inspection 
before Acceptance. 


190% Patents 
Apparatus for producing electrical effluvia. 
4.947, Noopr. Insulating bodies. 
5,859, Tavron. Alternating-current relays. 
8,414, ALLGEMEINE ELeKrricirats - СЕЗ. 
commutator motors. 
8.522, Bere.  Turbo-electric generator systems. 
8.547, RutHarptr. Field magnets for magnetic inductors. 
8,713, Hexrique. Electrical ignition apparatus. 


Expiring Patents 


No patents of electrical interest expire during the current 
week. 


1.255, GERARD. 


Ailernating - current 
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ELECTRICAL ENGINEERING 
STOCK AND SHARE LIST 


: RISE OR RISE OR 
ыш x &iock FALL AMOUNT 5-а Зтоск FALL 
NAME. or : |! EXCHANGE | SINCE NAME. OF 4 EXCHANGE | sixce 
SHARE. | *— Interim. |QuorarioN.| Last Suare.| *= Interim. | Quoration.| Last 
WEEK. ; WEEK. 
| 
1906 1907 £ 1906 1907 
ELECTRIC SUPPLY. А А 
Bournemouth & Poole E. 8. Co. Ld. 7 aye 101—113 Dublin United Trams Co. ..... .......-. 10 6 6** | 19}—13% 
Do. 447; Cuin. Pref... — 44 4) 10 —104 Do. 675 Erel. КЕТЕ ЛАОЛОСГОЛ С 10 6 67, 124 — 13 
Do. 6: Cum. Se cond P ME. oni 6 6. 101 —11 Hastines & Distriet E. Tr. Co. Dv. ...| Stock 4 417, 94—97 
Do. 44° Debenture, Ked...........-- | Btock 4 44: 192—105 1. of Thanet К, Tr. & L. Co. Cm. Pf.... 5 ii — 4—18 
Bromley ( Kent) E.L.& Power Co.,Ld.! 5 | 54 44 —5 Do NS EOS Ce ee ne ӨРЕН" Stock 47 58—63 
Do. 44°; Ist Deb, Red. ..... | Stock 4 44°, 94—97 xd Lancs. Un. T'rs., Pr. Lien Db. ......... Stock 5*, 31—94 
Ei Die & Ke misinzton E. 8. C o., Ld. 5 10 10 7—S London Street Tramways Co.. e 4 4/9 4/6 ve 
Do. des Pref. a 5 7 15 6}- ae London United Trs., Ld., Cm. Pf...... 10 5 57 63—74 
Central É 8. = ed’, 4° /Guar. Db. Stock 4 4 * 98— 101 Do. 4% 1st Mort. Deb. Hed uus Stock 4 x 0—5 5 
Chi. Cross. W. E & City E, 8. Сога | 5 5 5 34- 3i = $ saith girs an Elec. 'l'rauis, Ltd., Def.. 1 nil — ws— {+ 
Do. 43. Qu. Prel, arbos 5 4} ә} 41—45 Do. Cunt. Pret, iirrainn 1 5 5° 11—14 
Do. 4° Deb. Ben axeesseseseparseeukoe Stock 4 4%, 95 но Do. 4) Deb. Stk. Red.. Stock 44 44° 94—97 
Do. “С ity Undertaking, "437, Cin. Pf.| 5 44 44 ; 33—4} National Klee. C vwd tion Co. Ltd. 1 10 2/- A=% 
‘Chelsea Electrie Supply Co., L b. a 5 4h 44 - 3—55 New General Tr, ¢ Ай Pho 5 nil — 4—1 
Do... Ap Deh: Ө гуне таене» ьа Stock 4h 44, 101—101 North Metropolitar an МЫ e |£4 10s, 1/- 3/-* i— $ 
City of London Elec. Lt. Co., Ltd. ... lo 6 6 91—101 x Dn 312 Mort, Deb s as 100 34 34% 5—99 
Do. 67, Сии, Prefs „....... cerent 10 6 n 12—13 Potteries Electric Traction Co. Ltd. 1 4 oid* 1—14 
Do, Б Del, Bed. cc cicsieassasscsccss] Stock 5 b. 124—127 2E Di. S2 Gum, PUBL cuoi oer revo sanae 1 5 5 à— i 
Do. 43 2nd Deb. Red .......... нө) Stock 4h 44 ; | 102 -105 РЯ Do. 44° Deb. Red. “ЖЭКА, IM OC 44 44 93 —96 
Cty of Daran E. P. Dis, Co.. T 5 4 Z 3—34 Provincial l'ramways Co. Eb cons 10 8i 4 41— ^1 
Do. 5*'Pref...... | 5 5 57 ZEE 4i— 44 Do. 6% Cum. НРО ТИ 10 6 i a 93—104 
County of 1, onde |, ‘lect E: | Sup. € о. idu, 10 5 5 Беа Мет. Elec. Trams & Ltg.Co. La. | 
Do. SP unm PrE мены жейт 10 6 б<, 7. 1i % Сш. Ре. (fully paid)... T 1 — 6; | 4—1 
Bos 4 DG Bed. селово | Stock 4) 4i, 107—110 Do.” VE Deb: Heu... мәә жаы pts sns Stock = 4 70—50 -2 
Do, 457, 2п Deb. Red isses- asl Stock 44 44 00—99 xd Sunderland Dst. E.Trs. ist Mt. Db. Rd. 100 5 s. | "S. 7 
Edinunson’s Electricity Corp., Ltd... 5 4 1,65% | 1—6 Yorkshire (West Riding) Eiec. Trams 5 nil — | 1—14 
Ihr 8X Cul Pref, Gonsosasds uis 5 3h — j -l Da: ОЬ ЛРЕ ЕБ де зек ены 5 nil — | 3—3 
Do 4} Ist Mort. Deb. Ite ...... Stock a4 41 | o5 —w00 Do. 4); lst Deb. Red TEETE cose Stock 4} 41 54—87 
Folkestone Мес. Supply Co., Ltd. ... 5 5) Jen d 43-64 
Dis фу Cut, Deel cscidvcacnscwescssnnc 5 5 3 | „—9} 
Do. 44% Ist Deb, Red ............... | Stock 4h үл | 04 — 9; TELEGRAPH AND TELEPHONE 
Hove Eleetrie Lighting Co . Ltd. | т о 81. | 64—64 P | 
I. о! Wight E. L. & P. Co Db. Itd....| Stock 4. 44 90—93 x : ; at А 
Kensington & Knightsbridge E. L.Co.' j i lu; | 74—8) | -1 Anelo-Aterican Telegraph Со. Ltd. Stock 5% 1^/.* 55—58 
Dos A7 Ee ОРОНОТ Stock 4 4: | 96—09 De. 6. Pref. Grd. se ененнен eee : m I e 
Kens & N'tng Hill E.L. Cos. Db. Rd.! Stock а | а } »T—101 ND СМЕ «өм аах CEN GELD е ЖЕШ. 
London Eleetrie Supply Corporation: 3 4 24. | 1—14 Commercial Cable Co, 4 "ii Red.. чоок 1 ME dedi 
Bé УУ a io easet aia а) 5 6 02 | 49—42 -i Direct ae eek elevraph Co, Ltd. ... 5 4 47 31—34 
Do. 47; Ist Mort. Deb. Red ......... Stock 4 4 © | 90—93 Do. 10% Cum. Pref _.................. К. 10 10°; 3—9 
Metropolitan Elec. Sup ply Qo., a] 5 & 617 | 4 —4ł = 1 Do. 44°, Debs $4254 2e RR RKebde eee 50 44 4i. 99 1024 
Do. 44° Cum. Pref. .... TE 5 4h | 44; | 644-5 =$ Direct United States Cable Co. Ltd.. 20 44 aj" 1255—16 
Do. ү “Ist Mort. Deb. Red. ... ..| Stock 4) |, 107—101 Direct. Weit Indit Саме Со. Lu, hs 
Do. 34; Mort. Deb. Red ..... ..... Stock s} 33 55—90 44°. Reg. Debs, Red.. 106 4} 4 | 991—101] 
Midland E Corp.for P. Dist. [st Mt. D - (100 & 500 4h | 4j; | 99—99 Eastern & S. African Lid., 47 Mr. Deb. | M 4 MC dese n. 
Newcastle & Dist. E. L. Co., £9 pard| 10) 5 | 4: 91--10] | , Do. 4 Чо. (Maur И Sub.) - 4 4 954—100} xd 
Do. 41° Mort Deb. Med ...... Stock ! 4} | 41 | uou) Eastern Ext. Australasia & China |... 10 7 {© 13—1::4 | 
Newcastle- -upon-Tyne Elec. Supply. 5 | S N 5 6 —i Do. 4° Mort. Deb. Ре aine Stock 4 47 100—1! 
Do. t? t Pilk шу: уай ed 8 | 5 - 6 -i Eastern Telegraph Со. «езгеге siz Stock si ТУ 131—135 | 
Ро. Pref. (fully aid) а Уе 5 5 | a Ж ah -54 Do. 3b A EENE I TAERE TR Stock 3 817 S4—87 | 
Do. TA Pm 3 » : 5 5 5 эф - 54 Do. 4; "Mort. Delk ыараан RUCK 4 45: 100—102 xd 
Notting Hill Elec. Ltg. Co., Ltd....... 10 Th 7 111 -12] б. N. Tel: Co. (Сорпа. en) i 10 20 20°, 29—31 
‘Oxford Е lee Estee Сө. ЛЫШЫ. самсаны Б 7 = 5102 Indo-European Telesraph Co. 1, ti i... 25 13 vaj- | 53—56 
Do. Deb. Tha. | Stock 4 4 ә 9i— 95 Marconi Wireless Telegraph Co 1, tå. 1 nil ates | 2—4 
St. James and Pall Mall E. jon "Co. «Dur. 5 10 | 10° 71—841 National Telephone Co., Lid., Pret... | stock 6 6°; 11074— 109} + 
Do. 3 p: ^ Non-Cuin. Pref... Е 5 - - ? A me ро. Deterred әз So зәззе ае газа зав LOCK 54 65, | 109—111 + 
Do. 3 Déb: FOS сыа абызы Stock | 34 | ge 85— 00 Do. 6, Cum. 186 Pret. өөн 10 6 6^ |205 —124 
Smithtield Mkt. Elec. Sup. Co., Ltd. 5 ! mil , РФ 1—j -1 Do. 6%, Cun. 2n] TOL. Lair voor 10 6 67 104—1? 
Das AV IMS Red сены | Stock 4 4% 074 ро. ó < ord d. Ae ETERN 5 5 55 5:— Ig 
South London Elec. Sup. Corp. Ltd. 5 | 3 4; og 24 Do. 3b. Det: Ка aso essaie tasse Stock 3} 84°, 95—100 
South Metropolitan Е. L. & Р. Co.... 1 ә 1/- —# | Do. 4. Deb. Red.. сезаз COCR 4 47 1014— 103) 
Dé TX Oum. PNE Szenen 1 7 2 | Lpa—l ye -» Western Teleyrs ph Co., Ltd. , 10 : Т» 234—133 
Do. 44% 1st Deb. Reg ...............! Stock 4l 44° 99—102 Do. 4X Deb: eiiis TETA Stock + 45 100—102 
Urban Elec. Supply Co., Ltd. .........| 5 | 5 5: 1—2 i 
Do. 5% Cum. Pref. . TN 5 5 ! 45 18—21 
Do. 43° Ist. Mort. Deb, Кей... у Stock AE uc aie gei MANUFACTURING " 
"Westminster Elee Sop. Corp., Lid 25 . 12 lo 71—8 : 
De У Cw, Peek, ics T 5 ы | 44; 41—51 Aron Electricity Meter Co., Ltd. 1 nil == ^—® 
i | Du +67 CUM EISE seno 1 m 6* 2219 
ELECTRIC RAILWAYS. | Babeoek & Wilcox, Ord. a 1 20 1/21” on —k 
Baker St. & Waterloo 47; Perp. Deb.| Stock | 4 4° 88—0] Dn. -6X Pref. ... 1 6 Thal 1,,—1,*5 xd 
Central ен ов Вайны Sarsverevl HOCH 4 а 74—77 British Insulated & Helsby Cables, Li. 5 10 10° 04—66 
Do, 47 Ртететтені.. „онаа ененнен Stock i 4 4. 87—59 +3 & bonus 
Do. p» Tarte ius c icevassssdés pt Saba nds Stock 4 2 54—57 Dos 8, Cum. Pref, eee 5 6 6° 52—61 
Do. б Debentures.......... | Stock | + + 100—103 По. 44. Ist Mort. Deb. Red, ..... Stock 4i 4À 102—105 
‘Ch. MS Eust. & Hamp. Pp DI.. | Stock eS 81—£4 British Tuomson-Houston Co., Ltd. p 
City and South London Cons. e| Stock 2h 44% | 39—41 44. Ist Mort. Deb. Red.. ++ | Stock лыы 447 93—98 
Do, 4X Petm: Db ыгыз атавазтаан | Stock | 4 47 | 09— 112 xd Britis: Westin ; ER se Electrie Миг. , 
Do. 5°, Perp. Pref. 1891 | Stock | 5 5° 113—116 Co, Ltd oy ly г ae eee 5 nil = 
Do. 5% Peryp. Pref. 18:% ..,..,......| Stock | 5 5°“ 112 —115 Do. 4° Mo t Deb Red.. EPEA T eee Stock 4 47 45—50 
Do: „55 Peru. Pref: T90T saos Stock 5 5° 110—118 Вих: Eleetricsld Engineering Co....... 2 nil а 0—4 
-Great Northern & City Pref. “A’ 10 4 11,4 1—11 Do. Pref. „< РИО 9 nil z 13, — ба 
-Gt. Northern, Piccadilly & без же. 10 4 ay o> е Do. 44°, Perp. Ist Deb. МҮГЕ Stock 4 44° 0—75 -4 
Do. 4°. Pe гр. Deb.. К quid Stock 4 4. ST —U0 Do. 447, Perp. ?nd Deb. ........ ...| Steck Hi "i! ,5— 60 =g 
ART a E E E dii | Stock nil Es 1—3 Callender’s Cable und Const. Co.. ‘LA. 3 528 15/- 101—111 -è 
Do. 3% Pe гр. PRAE, ИЙ сена Stock nil — $—6 Do. 5% Cum. Pref. ..................... 5 5 D —53 
enin y ek а EEE A рерни ‚б Stock 1 4% 42—43 Do. EL ABT Mort: Ое... Stock ' 44 44° 1062 — 1083 
Do. 31 oy DUE. Lo еы ы | Stock 34 3h 2 S6—su Consolidated Eleetrieal Co.. Ltd....... 1 8 31% B1 
Do. MAT : РТР SECOURS | St ck 34 3i. 25—TN Crompton & Co., Ltd. Jiu 3 5 a ly. = 143 -A 
Do. зї dE ns ertible Pref. ........ | Stock EP 34 2 73—76 Do. 5% lst Mort. Keg. Deb. es oe [20 & 100 5 5e 99—95 
Metro}: E tan ЪШАШИ сы сеансы tc wk iT ай p 11 124 DICK Кет а Oo. 7 asociado: 1 10 10° 14—12 
Do. Perp. Deb. arriari BOCK 6 6° 105—110 -3 Do. 6% Cum. Рге!.................... 1 6 67 1—14 
Do. 45 г aaa. а Stoek 4 {е no price Do. der INI Rett ИРЕР Stock 44 41 > 100—108 
Do. Perp. Extension Pret fits ...] Stock nil zd 9(— 25 Edison & Swan United “A.” £23 paid 5 4h ой g 
Ass. Ext. Pr. Guar. by U. E. Rs. Co.| Stock 8 34% 44—48 Do. do. (fully paid): 5 4} 4/2 13—24 
Underground Elec. Railways Co of : Do. 4% Deb. Red.............. | Ntock 4 4° 75—81 
London 5% Profit Shy. Sec. Notes Various 5 5% 26—40 Vou 57 And Deb. ШЫ, Stock 5 5 2 85—87 
Whitec liape | and Bow 4°. Deb. ;,.1 Stock 4 4% 103—106 | - | s e ( a nit Lhe Uo., D uu 2 -— M -—1 
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Do. 57 Dr PRU ае Bs і ч E. 1—6. Do, 4* Ist Mort. Deb. Red .........| Stock 4 47 а. 
Do. 44° Deb. Red.. | Stock 4 “a о 16-17 нү 's (W. T.) Tel. Works Co, . Ltd. 5 15 157 (10—14 e 
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LOCAL NOTES 


ASTON: Zramways.— The negotiations between Aston Manor. 
Handsworth, and the British Electric Traction Co. have been 
concluded, and Handsworth has entered into an agreement to 
purchase and electrity the Villa. Road tramway, and arrange- 
ments were made for through running from Репу Barr to Bir- 
mingham., 

BATH: The Sale of the Electricity Undertaking. -^n alter- 
native arrangement to that originally proposed whereby a syndi- 
cate connected with Mr. Schenk was to purchase the electricity 
undertaking trom the Bath Corporation, has been put. forward 
by the Electric Lighting Committee. Ahe syndiate ortginally 
agreed to pay 8164.000. the total capital expended by the Cor- 
poration, and 440.000 bonus, but was unable to raise the neces- 
sary capital jmmediately. it was subsequently. arranged that 
instead of the bonuses the Corporation was to receive annually 
à supply ot £1,000 worth of electricity per annum free, Ac 
cording io the propesed new terms, the payment of the £122.0.0 
is to oc spread over 50 years, and сепа recommendations for 
public Hgnting ате to bo made. 

BELFAST: Electricity and Tramway Statistees.— At the 
weekly meeting of the ‘bramways and Electrical. Committee on 
Monday, Mr. Eloxam, the Electrical Engineer, read his report 
on the working of the усаг ending March olst last. trom which 
it appeared that the total output was 10.855.658 units. or an 
uurease of 12:4 per cent., the total revenue £5/.004. or an in- 
aeae of 11S per cent., and, owing to the rise in coals, the cost 
of production has risen trom 06544. per unit to O (55d. per unit. 
The net profit on the vears working was £8.198 10s. 4d. He 
recommended the allocation of various cums, umounting to about 
£6.40 for various purposes. “The resort was adopted. brom 
the financial statement. afterwards submitted. ijt appeared that 
the tramway revenue amounted to £195,815. 15. 44... and the 
expenditure was £119,823 1s. 4d... leaving a gross preft о 
6049.959. 

BLACKBURN: Light Байга у Inquiry.- On Мау 8th. an 
inquiry was held ру the Light. Rathway Commissioners 
as to the expediency of granting an application by 
the Blackburn, Whalley and Padiham Light Railway 
Co, tor a revival and extension of time for the pro- 
posed construction of a light railway in those dis- 
tricts. The inquiry lasted. eight. hours. Тһе sitting Commis- 
sioners were the Hon. Н. E. Gathorne-Hardy (chairman), Col. 
G. К. О. Bonghey, R.E.. С.Х. and Mr. Henry Allen, steward, 
The Chairman said the arguments of counsel had not suc- 
ceeded in establishing that it would be (fra. rires to consider 
the matter as presented. The Commissioners were satisfied 
no substantial inconvenience had arisen from the course followed 
bv the promoters. It was clear this scheme could not have been 
carried out in the hands of the original promoters, but. having 
heard the evidence of Mr. Cowme and Mr. Mountain, they 
thought if those gentlemen were constituted the directors. of 
the company, there was a probability of the scheme being duly 
proceeded with. The Commissioners consequently granted. the 
application, but. having heard all the objections of the Black- 
burn Corporation, the Lancashire County Council, and the 
Padiham District Council; they would insert. clauses. in the 
Order for their protection before submitting to the Board of 
Trade. They could not insist on a width of 27¢tt. as a minimum 
for all roads, as asked for. 

BRAY: Electricity Supply.—In а recent report presented 


to the Electric Light Committee. the Engineer refers to 
the great disadvantages under which the undertaking is 
worked, It is pointed out that the Pray works were 


among the first electricity, works opened for  pubhe 
supply; that the site and buildings are entirely unsuited 
for electricity works, and the вумеш of supply (single-phase 
alternating) 1s not a very suitable system for a small town. 
Mr. Sowter draws attention to the fact that the coal consump- 
tion is unduly hich, the cause being chiefly die. to the uneco- 
пописа! loads at which the plant is run. fer many hours. per 
day. In order to economise under this head, he recommends 
the Council to instal a 50 b.h.p. gas engine and suction) gas 
plant. which will be run during the hours of light load. and the 
steam plant entirely shut down at such. times. The Engineer 
also recommends that the mains be extended and supplemented 
where necessary in order to ebtain more consumers. The intro- 
duction of the Osram lamp is favourably referred to, and Mr. 
Sowter proposes to introduce a free wiring. scheme. whereby 
small consumers, who only require two or three lights, and who 
it would not be financially possible to supply at a profit. by 
meter, may be charged at a fixed rate per Гато per. annum, 
such rate to include supoly of current and hire of wiring. The 
Engineer's report was discussed and adopted at a recent meet- 
ing ot the Electric Light Conimmttee, and the Council is recom: 
mended to apply to the Local Government Board for sanction 
to borrow £4.800 to carry out. the recommendations embodied 
therein. 

CARSHALTON: Z'ramways.- The Urban District Conner has 
received from the Board of Trade a copy of the report of Colonel 
von Donop on a visit he paid to Carshalton to investigate com- 
plaints concerning the noise of the trams. He found that the 
noise was only slight, but the representatives of the Council 


contended that there was usually much more noise. The day 
was hot. and the rails were pertectly dry, except. for lubrica- 
tion, which the tramways company said they put. down always 
twice a day. On that day the lubricant was put down a little 
later than usaal. Colonel von Dunop reported the promise ot 
the company to take greater care in the tuture and provide for 
more frequent lubrications. Jt appeared to him that if care was 
taken to lubricate the rails, the noise could be reduced to within 
reasonable limits. ; 

CITY OF LONDON: Lighting of Markets.-—Yhe annual re- 
port of the Clerk and Superintendent of the London City Central 
atarxets (Mr. Н. W. G. Millman), which has just been issued, 
states that the new “Orteamme’ are lamps have greatly im- 
proved the lighting of the fruit and vegetable section. of the 
market., and that the introduction of similar lighting in the 
other sections would prove advantageous. The 11]himination from 
the are lamps around the market, installed and lit durmg the 
past year, is giving general satisfaction. 

COLCHESTER: Electricity Nupply.- The. report of Mr. 
А.Н. Nihar gives some figures showing the increase in supply since 
last vear. During March, 1908, 142.860 units have been generated 
against 123,916 tor the corresponding month of last year. The 
total number of consumers is now 1,5006. and the connections 
represent 47,540 8-cp. lamps. Some complaints regarding varia- 
tion of pressure have been received during the усаг, but the 
report attributes these in some сахех to the running during 
unexpected hours of some large motors, and to. dithculties in 
obtaining a satistactory balance of the three-wire system. 

DARWEN? 4£rammwugs.- Figures relating to Darwen's electric 
tramways were placed before the Council dast week. The gross 
receipts for the main line were 214.419 11s. 45d.. and working 
expenses, including. £500 for depreciation, have been 48.145 
6r. (d.. snowing gross profit of £4.058 4s. 94d.. reduced. atter 
necessary reductions of the value of £242 10s. 95d.. compared 
with a net profit of £477 16s. 75d., tor 1907, or a reduced 
profit of £255 5s. The working expenses were an increase on 
the previous year, the gross receipts being £85 19s. 114. less 
than the previous vear. The total mileage was 215,699, com- 
pared with 207.859. for 16276. an increase. of 5.765. miles. Last 
year power expenses were £2,508 15s. 10d. In 1907 they were 
only 22.280 lis. 5d., a saving of £27 18s. 7d. On the Hoddes- 
don section the gross receipts were £1,685 19s. 74d., and the 
working expenses were 21,474 4s. 14., leaving a gross profit of 
£211 los. 64d. After provisions amounting to £817, there was 
a net loss tor the vear of £605 9s. 14d., compared with a net 
loss for the previous vear of £594 6s. Íd., or ап increased loss 
of £11 3s. 054. The total mileage on this section was 51.895, 
against 30,955 last year. ап increase of 958 miles. Power ex- 
penses were only £449 14s. 5d.. against. £471 8s. 3d. the previous 
vear. 

In the electricity department. there had been. 10 per 
cent. increase in the consumption of electricity for light- 
ing, but a decrease im the units supplied. to the trams due 
to the introduction. of demi cars... The net profits on the elec- 
tricity works this year was £104, as against £65 last vear. Cer- 
tain improvements were being introduced, by which it was 
hoped the cost of production would be reduced. 

DUDLEY: Electricity Accounts.—The units sold during the 
year ended March ólst. 1908, numbered 2.022.207, ап increase 
of 211,195 over the previous years total. The costs have 
shehtly increased, but the income has shown an increase of 
£1.087. so that the net profit has increased trom £68 to £344. 
During the vear £200 has been spent in converting boilers from 
hand to mechanical stoking. 

DUMBARTON: Pramwuways.— The Board of Trade inspection 
of the new tramways between Dumbarton and Alexandria was 
made by Со]. Yorke on Thursday last, and the line was subse- 
quently opened for tratie. It is expected that the whole system 
will be completed early next month. 

EAST BARNET: Publie Lighting.— The District Coun- 
cil, at its last meeting, considered the question of 
a proposed agreement with the North Мек Ып Tram- 
ways Co. in regard to the fixing of lamp brackets. on 
poles — earrving electric wires, It was held that the 
company had no power to call upon the Council to sign the 
agreement, and that. on the sanction of the Herts County 
Council, the local Council could fix the brackets on the poles. 
The Council declined to enter into. any agreement with the 
company with regard to the standards. 

ERD!NGTON: Tramways and Electricity Accounts. —The re- 
celote cf the Electrice Light and Tramways Department for the 
vear ended March 51st. were £5.254, and the expenditure was 
£4.204. £600 his been placed to reserve. 

ERITH: Assessment of Supply Undertaking.—At the last 
meeting of the Urban District Council, the Clerk reported that 
he “аа given notice of appeal against an assessment of the elec- 
tic supply undertaking for income tax, amounting to £1.142. 
The question in dispute was the allowance which should be 
made for depreciation of the machinery and plant. and the 
Survevor of Taxes stated that he felt this would be best deter- 
mined by the Income Tax Cominissioners. The Clerk was in- 
structed to appear before the Commissioners in support of the 
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appeal, and a rating surveyor is to give evidence on behalf of 
the Council. 

GLASGOW: Power Signalling.—' The large new installation of 
electro-pneumatic signalling gear at the central station, which 
has been carried out by tne McKenzie, Holland and Westing- 
house Power Signal Co., was inaugurated last week. "The main 
frame contains 040 levers. Shortly after the opening, however, 
a main fuse blew, aud the whole tratfic was stopped tor a few 
minutes. 

HAMPTON WICK: Z'ranmiwags.—.t the last meeting ot the 
District Council it was reported that the Surveyor had examined 
the tramway track, and had found that from Normansfield 
Avenue to Kingston Bridge practically no repairs bad been 
done, the track being in the same bad condition as mentioned 
in а police report. Although some repairs had been done in 
Hampton Court Road, the setts were generally in a bad condi- 
tion. The Surveyor has been instructed to prepare a detailed 
report, which is to be sent to the tramways company, together 
with a request for the remedying of the defects. 

HARTLEPOOL: Street Lighting.—The cost of street lighting 
for the last quarter has shown a decrease of £42, as against the 
corresponding quarter of last year. 

LONDON: London County Council; Metropolitan Electric 
Tramways Bill.—Vhe Highways Committee recommend that no 
opposition be offered to the Metropolitan Electric Tramways Bill, 
1908, subject to the insertion therein ot clauses providing (1) that 
the powers with respect to the proposed tramway extension along 
Harrow Road to Edgware Road shall not be exercised unless 
and until the Council gives its consent; (2) that in the event 
of the Council promoting a Bill hereafter for the construction of 
tramways along the same route, the conipany shall not oppose 
the proposal, except on details; and (3) for the protection ot the 
Council's property and interests. | 

Tramways in the Metropolitan .trea.—The Metropolitan 
Association. of Electric Tramway Managers аге suggesting 
to various Metropolitan Councils that representations should 
be made to Parhament with a view to securing a provision that 
contribution should be paid by metor-omnibus proprietors to 
wards road maintenance in each local area in which such con- 
veyanees run, and that the tramways undertakings, failing such 
contribution being made, should not be responsible for making 
good repairs necessitated by the running of the vehicles. The 
association are of opinion that, under existing conditions. the 
greater part of the repairs necessitated by the running of motor- 
omnibuses falls upon tramways undertakings under the provisions 
of the Tramways Act, 1870, and considers it manifestly unjust 
that tramways should be held hable to construct, maintain, and 
repair roads damaged by competing vehicles which, in most 
Instances, are not even rated in the district. The association 
is alyo requesting the support of the Metropolitan Councils to 
the effort being made to revise Metropolitan. Public Carriage 
Act, 1869, in order to obviate the present unnecessary expense 
and inconvenience to. the. tramways undertakings 1n. connection 
with the licensing of tramcars, motormen, and conductors. 

Camberwell,—Vhe Borough Council has been informed by the 
Board of ‘Trade that the l'oard have consented to the electri- 
fication of the London County Council tramways (partly situated 
within the borough) from Brixton Road, via Gresham Road and 
Coldharbour Lane, to Denmark Hill. and have approved the rail, 
paving, and substructure proposed to be adopted in the re-con- 
struction. 

Westminster: Supply to the City Council.—The contracts of 
the Metropolitan Electric Supply Corporation, the St. James's 
& Pall Mall Electric Light Co., Ltd., the London Electric 
Supply Corporation, and the Charing Cross, West End & City 
Electricity Supply Co., Ltd., to supply current to the premises 
in the occupation of the City Council at 214. per unit for 
lighting and 2d. per unit for all other purposes, expires on June 
24th. Тһе Westminster Electric Supply Corporation, whose 
contract expired last January, reduced their charge for power 
heating and cooking to ld. per unit, as from January Ist, 1906. 
The other companies are to be asked at what reduced price they 
will be prepared to enter into fresh contracts for one or three 
years, In consequence of the inconvenience which results from 
the Post Office Telegraph Department carrying out work during 
the season, the Works Committee state that they will advise the 
Council to retuse their consent in future to any telegraph works 
proposed to be laid through an important main thoroughfare. 
unless the work be done at а period of the vear when the 
execution of same will cause the least amount of inconvenience 
to the public. 

MANCHESTER: Zire Purchase Wiring Scheme Abondoned.— 
On Wednesday iast week the Electricity Committee asked the 
Council. for leave to borrow £130,509. As stated in our last 
issue, the original sum was about £500 in excess of this, but. 
owing to opposition to the pronesed "assisted " wiring scheme. 
this scheme has been abandoned, and the sum allocated for this 
purpose will therefore not be borrowed. The money is re- 
quired for extensions at the Stuart. Street and Dickin- 
son Street works. Included in the estimates was a 
sum of  £13.500 for ‘‘bore-holes. complete, with elec- 
tricallv-driven. pumps, softening plant. cabling. and pipe 
work." At present the water snonly at Stuart Street is taken 
from the town's mains, and it is proposed to sink an artesian 


well at a point half a mile distant from the station, which it is 
hoped will supply suthcient water both for make-up feed and 
the make-up of the circulating water for the condensers (circu- 
lating condensers witn cooling towers are used). Тһе com- 
mittee estimate that they could save 22,000 a уеаг by this 
expenditure, as the daily water consumption at Stuart Street 
amounts to 400,000 gallons, and costs the Electricity Committee 
about £3,400 a year. It is estimated that the well should be 
capable of delivering 1,200,000 gallons per day of eighteen hours, 
aud thus be sufficient for the requirements of the station tor 
the next few vears. Mr. Bowie and Mr. Heggs argued that 
the money would be wasted, as the water was already there, 
and it was only a question of taking money from one department 
and putting it into another. Mr. Hynes said that he would 
oppose the application for the loan at the Local Government 
Board inquiry. He complained that the capital of the elec- 
tricity works was £2.585,495, and that as there were 7.000 
consumers, this represented a cost of £541 per consumer. Мг. 
Jackson pointed out that at present the water was not brought 
from Thirlmere for nothing, and Sir Bosdin Leech, the Chair- 
man of the Waterworks Committee, expressed his approval of 
the new schem». Mr. Hargreaves suggested that the river Med- 
lock should be utilised. Mr. Kay, Deputy-Chairman of the 
Electricity Committee, replied to all the objections, and also 
pointed to the.risk they would run if they were dependent on 
one source of supply only for their water. The proposal was 
then adopted. 

NELSON: Electricity Accounts.—The net profit of the 
Electricity Department for the year has been £591. А steady 
increase is being maintained in the load the units sold during 
the vear amounting to 872,534. There has been a small profit 
on the tramways of £22, instead of an estimated deficit of £159. 
The receipts per car mile have averaged 8:63d. 

SUTTON COLDFIELD: Electricity Accounts.—During the 
year ended March 31st, the units sold have been 547.820, an 
increase of 24,919 since the previous year. The maximum load 
has decreased from 951 to 908 kw. А slight increase in the 
working costs is reported, due mainly to the rise in the price 
of coal and increased cost of repairs. Last year's deficiency of 
£99 has been turned into a profit of £100. The total capital 
expenditure stands at £41,508, including £1,204 spent during 
the vear. 

TORQUAY: Supply to the Tramways.—Attention. was called 
at a recent meeting ot the Town Council to the incorrectness of 
a statement, that at the end of five years the traniway company 
would be able to withdraw from their present arrangement with 
the Corporation and put down their own generating plant. This 
was not so, as under their act they were bound to take current 
for an unlimited. period from the Corporation unless they failed 
to supply. The profit on the electricity undertaking during the 
past vear had been over £2,000, and the whole amount required 
in connection with the proposed removal of the generating 
station could be met without approaching the Local Government 
Board for a loan. 

WATFORD: JAppomtment of New Engineer.—The Urban Dis- 
trict Council has received no fewer than 210 applications for the 
post of Electrical Engineer. Before the final selection is made, 
the Electric Lighting Committee is to visit some six electric 
lighting undertakings, where some of the candidates are en- 
gaved, in order to see the actual nature of their work. and 
obtain other information. 

WEST НАМ: 7'ramways.—The Tramways Committee of the 
Council has consented to variation of agreements with the Lev- 
ton Council, with a view to extension of the through-running 
arrangements. In addition to the through services between 
Pow Bridge, “Green Man," Leytonstone, and “Rising Sun,” 
and between Stratford and the “ Bakers’ Arms,” it is suggested 
that, during the summer, direct facilities should be given from 
the south of the borough to Epping Forest, and it is intended 
to experiment with certain other services, such as a circular 
route—Stratford, Romford Road, Wanstead Flats, Cann Hall 
Road, Leytonstone Road, and The Grove, and, possibly, Clapton. 
“Bakers Arms," Cann Hall Road, Forest Gate. and Green 
Street. The East Ham Corporation. having come to an arrange- 
ment with the North Metropolitan Tramways Co. for the vnr- 
chase of the tramways line between Green Street and Hich 
street, East Ham (the electrification of which is to be proceeded 
with at once). the committee has decided to carry out the over- 
head equipment of 536 yards of the northern line belonging to 
West Ham. The Tramways Manager has been in conference 
with the managers of East Ham and Ilford. so that through- 
running тау commence as soon as the electrification is carried 
out, and, having regard to the three interests involved, and the 
varying earning capacity of the route in the different arcas, the 
committee has approved of the proposed appointment of Mr. 
Т. B. Hamilton, Tramways Manager of Leeds, and ex-President 
of the Municipal Tramways Association, to act as arbitrator to 
settle the threugh-running basis, conditionally that the other 
two authorities agree. to abide by his award for a period of 
seven vearz, ‘The Tramways Manager reports that during the 
past year the consumption of current per car mile shows an 
increase, and no bonus was earned during the quarter ended 
March 31st. in connection. with the scheme providing for a 
payment to the traffic staff on decrease of current used. Tt is 
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proposed that the Chairman of the Electric Lighting and Tram- 
ways Committee: and the Tramways Manager represent the 
Borough Council at a conference of tramways authorities on 
* Mutual Insurance against Third-Party Risks,” to be held in 
London this month. West Ham’s experience has shown, says 
the Tramways Manager, that the risk in question may be borne 
by the undertaking at a cost below the premiums demanded by 


TENDERS INVITED AND 


BEDFORD.—Tenders are invited for the supply of about 
6,500 tons of Derbyshire and Nottinghamshire coal for the 
electricity works. r’articulars from the Town Clerk, to whom 
tenders by Мау 15th. 

BELGIUM.--Tenders are invited by the Société Nationale 
des Chemins de Fer Vicinaux, Rue de Ја Science 14, Brussels, 
for the supply and laying down of underground electric traction 


cables. Tenders to the Director General by May 2¢th. 
CHRISTCHURCH.—A report is to be prepared as to the 


best method of lighting the workhouse and cottage homies. 

CORK.—The Cork Joint Hospital Board have received per- 
mission from the Local Government Board for the erection of a 
sanatorium on a site at Stream Hill, near Doneraile, for which 
a loan of £12,000 had been asked. The plans tor the erection 
of the sanatorium, which will be electrically lighted, are being 
drawn by Mr. W. Н. Hill, architect, Cork. 

DARTFORD.—The Engineer has been instructed. to. obtain 
tenders for condensing plani. 

Tenders are invited tor a supply of meters, house service cable, 
jointing material, and accessories for the electric lighting de- 
partment. Full particulars from the Clerk to the Council, to 
whom tenders by June 9th. 

DOVER.—The Corporation invite tenders for the supply of 
large and small Welsh coal, and 3,000 tons of North Country 
and Midland or small coal, for the electricity works. Particu- 


lars from the Borough Electrical Engineer, and tenders to the, 


Town Clerk by May 18th. 

EAST HAM.—The Board of Trade have sanctioned the 
borrowing of £8,000 for the purchase of the North Metropolitan 
tramway track in Romford Road. Application has been made 
for sanction to the following loans : — 51.000 for roof coverings 
to tramears, £1.620 for cooling plant for the electricity station, 
£2,000 for extension of mains. 

EDINBURGH.— Tenders are invited for an electrical installa- 
tion for lighting, heating, and power, at the College of Art, 
Edinburgh. Full particulars may be obtained from Mr. F. A. 
Newington, the Borough Electrical Engineer, and tenders to 
the Town Clerk bv May 14th. 

ELLAND.--An application is to be made to the Local Govern- 
ment Board for sanction to borrow £35,000 for extensions to the 
electricity works, in connection with the company which it is 
proposed to form to construct tramways in the district. 

GRIMSBY.—Sanction has been given to the negotiation of a 
loan of £5.519 in connection with extensions of the plant at the 
electricity works. 

HAMPSTEAD.—The Borough Council Finance Committee has 
passed an estimate, amounting to £278, for work on the low- 
tension network in order to improve the efficiency of the electric 
supply. 

HANLEY.—The Corporation invite tenders for the supply and 
delivery of lamp columns and arc lamps. Particulars from the 
Borough Electrical Engineer. 

HASLINGDEN.—The Local: Government Board have ар- 
proved plans for the erection of a new infirmary at a cost of 
over £32.000. The Guardians have instructed their architect 
(Mr. Ross. of Accrington) to prepare specifications. 

ILFORD.—4A Local Government Board inquiry was held last 
week into an application by the Council to borrow £27.000 for 
the purpose of the electric lighting undertaking. 

LONDON: Bermondsey.—Tenders are invited for a boiler, 
steam dynamo. condenser and cooling tower. Particulars from 
the Borough Electrical Engineer (fee, £2 2s., returnable), and 
tenders to the Town Clerk by May 18th. 


insurance companies, and there are other advantages derived 
from this matter not being placed in the hands of an outside 
company. А mutual scheme under which the individual risks 
of different tramways were carefully graded would, in the 
opinion of the Tramways Manager, prove useful in minimising 
undue risks in connection with claims amounting to, say, over 


£250. 


PROSPECTIVE BUSINESS 


st. Marylebone.—The Finance Committee of the London 
County Council, in a report upon an application by the Nt. 
Marylebone Borough Council for а loan ot £44.C02 зп connec- 
tion with the Council's electric lighting undertaking, point out 
that it has been previously agreed to grant the application to 
the extent of 251.506. With regard to the balance of £12,696, 
this is made up as follows :— Engineering works consequent upon 
change of pressure, £5.965; and architectural works, £6,733. 
The committee recommend that sanction. be granted to the re- 
duced amount of 212.501, repayable as follows :- -Buildings, 
55.220, 50 vears; change of pressure (miscellaneous items), 


` 05.965: station lighting, £2,133: furniture, £885. 15 vears. 


London County Council.—The Highways Committee, in a 
report upon the tramways from Loughborough Junction to Nor- 
wood, recommend that these be converted to the overhead trolley 
system at а total cost of £45,355, made up as follows :— 
Track work, &c., excluding rails, £55,400; overhead equipment, 
£6,490; cable ducts and feeder pillars, £5,200; sub-station 
equipment, £240. 

NEWCASTLE (STAFFS.).—Application is to be made to the 
Local Government Board for a loan of £700 for mains 
extensions. 

NORWAY.—Tenders are invited by the 16th inst., by the 
Norwegian State Railways, for the erection of an electric light- 
ing station at Kongsvenger Railway Station. І 

ROTHERHAM.—Application is to be made to the Local Gov- 
ernment Board for sanction to borrow £5.300 for the erection of 
а turbo-generator condensing plant, switchboard, &c., at the 
generating station. 

SOUTHEND.—-The Corporation invite tenders for the supply 
and delivery of traction poles, brackets, overhead line material, 
and bonds in connection with the construction of 1.500 vards of 
single tramway track with loops, the rails and setts being sup- 
plied by the Corporation. Particulars from the Borough Elec- 
trical Engineer (fee £1 1s., returnable), and tenders to the 
Town Clerk by May 28th. 

STOCKPORT.—A Local Government Board inquiry was held 
last week into an application by the Corporation for sanction 
to borrow £10,500 in connection with the electricity undertaking 
It is proposed to put in an additional generator and to extend 
the mains. 

WALSALL.—The Electric Lighting Committee invite tenders 
for the supply and erection of condensing plant. including sur- 
face condenser, air pumps, cooling tower, and water purifier. 
Specifications from the Borough Electrical Engineer (fee one 
guinea, returnable), and tenders to the Town Clerk by May 29th. 

WEDNESBURY.—The Local Government Board have ap- 
proved of a loan of £7,107 for new generating plant. The 
question of extension of supply in the King's Hill district has 
been held over, pending a decision as to the use of overhead 
wires by the Board of Trade. 

WEST HAM.—'The Local Government Board has sanctioned 
the borrowing of amounts totalling £64.517 in respect of the 
electricity undertaking, including the following items :—Ad- 
ditional plant, £17,076: extensions to Silvertown district, 
£17.212; prospective expenditure on mains, £14,300; prospective 
expenditure on transformers, £6.000; prospective expenditure 
on meters, 65.000; excess expenditure, Abbey Mills Station, 
£1,442: excess expenditure, Canning Town Station, 25.287. 
The Electric Lighting Committee has decided that the Electrical 
Engineer proceed with the erection of two of the five chain-grate 
stokers at the generating station included in his estimate of 
£51.600. for which an application for sanction to a loan has 
been authorised, at an estimated cost of £700. 


TENDERS RECEIVED AND ACCEPTED 


BRAY.—The following tenders have been accepted for elec- 
trical stores during the current vear :- -Fittines and accessories, 
General Electric Со. and British Insulated Helsby Cable Co.: 
carbons, Messrs. Johnson & Philips: carbon lamps, the 
Crvselco Lamp Co.; Osram lamps, General Electric Co. : engine 
room stores, Messrs. Tuck & Co.. Messrs. Tomey & Son, and 
General Electric Co.; cylinder. oil, Vacuum Oil Co. ; 
chamber oil. Wakefield Oil] Co. 

BRISTOL.—The following tenders have been accepted: а 
150.000 gallon soft water storage tank at Avonmouth, Messrs. 
W. Cowlin & Non. £645; for the supply of coal to the Avon- 
mouth Electricity Works, the Bedminster Collieries, Ltd., at 
an estimated value of £12.078. 

DARLINGTON.—The tender of Messrs. Callender's Cable & 


crank 


Construction Co.. Ltd.. at £1,642 has been accepted for the 
erection of a sub-station with mains. 

DERBY.— The tenders of Messrs. Johnson & Phillips. for L.T. 
cable, and of the British Insulated & Helsby Cables, Ltd.. for 
hizh-tension cable have been accepted. 

DURBAN.--lYhe Corporation have placed. ап order with 
Messrs. Willans & Robinson for a condenser capable of dealing 
with 50,000 lb. of steam per hour. 

GLASGOW. —Messrs. Willans and Robinson are supplying two 
condensers for dealing with 4,000 kw. each, to the Corporation. 

JOHANNESBURG.—A condenser for dealing with 12.600 lbs. 
of steam per hour is being supplied by Messrs. Willans & 
Robinson for a mine near Johannesburg. 
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LEEK.—The tender of Messrs. Mather & Platt, Ltd., for a 
supply of a generating set at £2,650 has been accepted. 

LONDON: London County Council.—]n connection with the 
construction of the new tramways from Hammersmith to Harles- 
den, it is decided to construct a siding at the Franco- British 
Exhibition in Wood Lane at a cost of about £1,950. [t is recom- 
mended that the contract already entered. imto with Hadfields 
Steel Foundry, Ltd., be extended to include the special track 
work required for this siding. 

Battersea.— Mains are to be extended to the Chalet in Batter- 
sea Park Road ata cost of £52 11s., and in cther roads at a cost 
ої £54 195. In order to obviate vibration in steam pipes, which 
is set up when the turbo-generator set is running, an additional 
anchor is to be fixed at the centre of the main steam range at 
£9 12s. Callender's Cable & Construction Co., Ltd., have agreed 
to purchase old scrap iron at the Central Station tor 445. per 
ton. . 

City of London Union.--The tender of Messrs. Rinchin & 
Walton for repairs to the hghting installation at the Poplar 
Infirmary: Mvr. Adrian Collins is the consulting engineer. 

Hornsey, The Education Comnuttee has decided. that electric 
light be installed in the hall and classrooms at the North Harrin- 
gay School, at an estimated cost of £154 6х. (Tantalum lamps 
will be used). 

Islington- ~The Council has placed. an order. with Messrs. 
Willans & Robinson for a condenser to deal with a 1,500 kw. 
turbine. 

Heammersmith.--Yhe borough Council has received the follow- 
ing tenders for the supply of main switchgear: -Johnson & 
Phillips: (а) switchboard, £1.401 5s.; (b) cubicle work, No. 
1i in. slates: (c) select. switch in oil, £50: (d) total without 
feeders, £1,451 5s.; (e) 20 feeder panels, £500; (/) complete 
contract, £1.95] 5s. Johnson & Phillips. alternative. tender: 
(a) £1.401 5s.; (b) £29; (е) £50: (d) £1,480 5s.: (ve) £500: 
(f) £1.980 5s. Switchgear, Lid. (provisionally accepted): (а) 
£1.544 19s.; (b) £150: (e) £70; (d) £1.544 10s.; (e) £470; 
(fì £2.014 10s. Spagnoletti, Ltd.: (a) 21.550: (b) £70: (c) 
£100; (4) £1,500: (^) £560; (/) £2.060. British Westinghouse 
Co. : (a) £1.544 10s.; (b) ОВ in total: (e) included in 
total: (d) £1.554; (e) £574; (f) 521068. Cowan's, Ltd.: (a) 
£1,575: (b) £120; (c) £118: (d) £1.815: (e) £515: (f) £2.129. 
Ferianti, Ltd.: (a) £1.519; (b) £562; («) £200; (dì £2.281: 
(e) £100; (t) £2. 981. The Electricity and Lighting Committee, 
reporting on the tenders, stated that a letter. received from 
Messrs. Johnson & Phillips, in effect, materially increased the 
total amount of their tender, and, although the company had 
since Virtually agreed. to adhere to their orginal tender, the 
committee did not think the Council would be justified in 
further considering their tender. A letter had also. been re- 
ceived from Messrs Spagnoletti, Ltd.. reducing the amount of 
their tender to £1,969 5s., but as this was not received until 
after а recommendation to the Council setting out particulars 
of the various tenders received, the committee decided. that 
permission. could not be given for the amending of the tender. 
The provisional acceptance of the tender of Messrs. Switch- 
year's, Ltd., is subject to their undertaking to deliver the plant 
not later than July 3lst. 

The following tenders have been received for the supply of 
меат piping required in connection. with the scheme for the 
extension of electricity department plant: John Spencer, Ltd. 
(provisionally accepted). £230 (welded-on flanges); Aiton & Co.. 
£247 (welded-on beaches John Spencer, Ltd. (alternative). 
£255 10s. (rivetted-on tlanges) ; Rosser & Russell, £261 (rivetted- 
on flanges); Aiton & Co. (alternative), £263 (rivetted-on 
branches); Stewarts & Lloyds, £289 15s. (welded-on flanges) ; 
Edward Le Bas & Co., £303 (rivetted-on Hanges); Babcock & 
Wilcox, £320 (weldless mild steel). 

The following tenders have been received for battery boosters 
and switchboards :— Premier. Accumulator Co. (provisionally ac- 
cepted): (а) battery with Jead-lined cells. 2650; (bì) hand 
reversing booster at 500 revs.. £155 10s.; (б) milking booster. 
£18 15s. : (d) switchboards, £115; (e) totals, £959 5s. Electrical 
Power Storage: (m £622; (b) £165 5s. 6d.; (c) £51 1Cs.: (d) 
£140: (e) £976 15s. 6d. Tudor Accumulator Co.: (a) £896; 
(b) £165; (c) £52; (d) £68; (е) £979. Electrical Power 
Power Storage: (©) £622; (b) £198 10s.; (e) £65 1Cs.: (d) 
£98 14s. ; (е) £984 14s. D.P. Battery Co.: (o) £660: (4) £198; 
(ec) £65; (d) £80 1l5s.: (е) £1,005 l5s. Chloride Electric 
Storage : (a) £692: (b) £172: (e) £52 16s.: (d) £95 10s.: (6) 
£1.012 6s. Hart Accumulator Co.: (a) £809 10s.: (b) £180, 
аррх.; (c) £56 Ts.: (d) pp. £156: (e) £1.192 17s.  Pritchetts & 
Gold : (a) £785. Accumulator Industries : (с) £946 10s. Hasen 
Accumulator Works: (п) £1.010. W. €. Hooper & Co.: (a) 
£1.421 12s. 

Marylebone,— The Borough Council has accepted the. following 
tenders for the annual supply of stores, materials. and tools for 
the Electricity Department: W. H. Wilcox. & Co., Ltd.. 
vaseline, 2s. 54. per 5 Th. ; best white rags, 35s. per ewt. Naylor 
Bros., Ltd., orange shellac varnish, 7s. 6d. per gal.; enamel: 
white, black, blue, P.O. red, black anti-sulphnrie, 10s. each per 
gal. respectively. Pryke & Palmer, common resin. 11s. 9d. per 
ewt.: white resin, 14%. 9d. per cwt.: Dexine manhcle caskets, 
Ss. 104. per lb. F. Bird & Co., spirits of salt. 103d. per gal. ; 
asphalte cutters, 3d. per 10. : 5 in. pipe cutters, 555. each; side 
cutting pliers, 4 in., 6 in., 8 in., 10d., 1s.. and 15. 6d. per pair 


respectively; clasp knives (heavy), 1з. each; picks, 18s. 6d. per 
смі. з pick shafts, 3 ft. hickory, 5s. per doz.; London shovels, 
No. 2 strap, 178. per doz. ; shovel handles, бе. 6d. per do; 
steel road wedges, l6s. 6d. per cwt.; enamel iron saucepans, 
4s. each; tinned copper wires, 14, 16. 18, 20, 22. 24. 26, 
30, 36, S.W.G., 10d., 104d., 102d., lld., 114а., 15. jd., 
15. 14., 1s. 3d. per lb. respectively ; tinned copper sheet; 24 
N.W.G., ls. per 10. Witty & Wyatt, à in. and j in. asbestos 
tubing. 1s. per lb. J. F. & G. Harris, meter boards, 18 in. by 
15 in. by 1 in., 18s. and 15%. per doz. ; 18 in. by 15 in. by 3 in, 
175. and 14s. per doz. ; 11 in. by 12 in. by 3 in., lls. and 9s. ү 
doz.: banjo boards, 21s. and 18s. per doz. ; battens. 11 in. by 
3 in. by I in, 10d. per doz. Н. М. Xn creosoted. trough- 
ing, 4 in. by 4 in., 24s. 6d. per 100 tt. saddles for same. 3s. per 
doz. ; brackets, 115. per doz. Wm. N Gino: & Ca. , Ltd., black 
adhesive tape, Is. per Ib. St. Helen's Cable Co., Ltd.. rubber 
gloves, 6х. od. per pair; 2 ft. by 2 ft. by 1,15 in. rubber mats, 
lld. per Ib. beh Insulated & Нехру Cable Co.. Lid.. pure 
tin fuse wires, 14, 16, 18, 20, 22. 24, 26. 30, 36, S.W.G., 2s.. 
2s., 2s. ld.. 2x. 2d., 2s. 4d., 2x. Td. ., 98., Эз. òd., and 6s. per lb. 
respectively, Talley & Straker, mica, 6 1n. by 51n.. 45. 24. * 
lb. ; 5 in. by 4 in., 2s. па. per “Th. ; 4in. by 3 in., 1х. 114. per 
lb. Baxter & Caunter, ceiling roses, 25. 3d. per doz. Pope 
Electric Lamp Co., radiator lamps, 120 v., 24s. per doz. ; 240 v., 
26s. per doz. General Electric Co., steel conduit, 45 per ceat. 
discount off list. 

Metropolitan Asylums Board, ~The offer of the Magneta Co, 
to install 50 clock dials, synchronised by electricity, at the Head 
Office; at an annual cost of £19, has heen accepted, 

NEWCASTLE (STAFES.).—-The tender of Messrs. Paz 
& Wood for laying 1,000 yards of three-wire mains, at £519, his 
been accepted, 

SLEAFORD... Messrs. Pattinson's tender for coal at 16s. per 
ton has been accepted. 

SOUTHAMPTON, Messrs. Willans & Robinson have been 
given an order fer а condenser capable of dealing with a 
15,000 kw. turbine. 

‘The tender of West's Gas Improven ent. Co., Ltd.. Manchester. 
for the supply and erection at the Westshore E lectricity Works 
of a coal conveyor at £558, has been accepted. 

SYDNEY.-—A condenser for dealing with 2,000 Ib. of steam 
per hour is being supplied to the University by Messrs. Willans 
& Robinson. 

WEST HAM.- The Town Council has provisionally accepted 
the following tenders for annual. supplies for the Electricity 


Depoartment : -India-rubber, covered. wires: Liverpool Electric 
Cable Co., Ltd. ; Plutte, Scheele & Co. ; Armorduct Manutfactur- 
ing Co... Ltd. nmm ible wires, single vulcanised). | Electrical 


fittings: Evered & Co.; Electrical Co., Ltd.; Armorduct Manu- 
facturing Co., Ltd. ; G. Straus & Co.. Ltd.: G. Braulik : British 
Insulated & Helsby Cables, Ltd. ; Verity's, Ltd.: General Elec- 
tric Co., Ltd. Engine-room stores: Geo. Angus & Co., Ltd.: 
James Gibb:& Co.. Ltd. ; H. Edmunds & Co.; Manufacturers 
Agency Co., Ltd. ; Fredk. Bird & Co.; Middleton Bros.: Pryke 
& Palmer: Wiggins & Hihll. Chemicals: Only one tender was 
received for chemicals, and this is not to be accepted, but the 
various articles are to be obtained at the following agreed 
prices :- -F. W. Berk & Co., Ltd.. sulphate of alumina, £4 5s. 
per ton; Middleton Bros.. carbonate of soda, £5 5s. per ton: 
caustic potash, £1 8s. per ton; glycerine, 6s, 9d. per gallon; 
calcium chloride, 10s. per cwt. 


APPOINTMENTS AND PERSONAL NOTES 


The salary of the Works Superintendent at the Derby elec- 
tricity works has been increased from £18) to £200 per annum. 
and that of the Chief Clerk from £2 10s. per week to £140 
per annum, with a further increase to £150 per annum next 
Vear. 

The West Ham Electrie Lighting and Tramways Committee 
has decided to increase the salary of Mr. G. Lloyd Jones. 
Resident Engineer, trom £260 to £280 per annum, rising to 
£500 per annum at the expiration of twelve months, and the 
salary of Mr. W. McKenzie, station foreman, from £35 105. to 
£5 15s. per week. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 vhilpot Lane. London, E.C.. inform us that the price of eie 
trolvtic wire-bars, net ел. Ё port of arrival, quoted on “Pures day 
night, was £58 5s. to £58 15s. per ton. (Last week £59 to 
£59 ]Cs. per ton.) 

LIOUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
The P.P.B. Sy ndicate is to be wound up voluntarily. 

A meeting of the South Western Electrical Co., Ltd.. will be 
held at the offices of Messrs. Eiles. Salaman & Co., 1 Oxterd 
Court. Cannon Street. London, E.C., on June 15th, at 12 noon. 
for the purpose of hearing the liquidators account of the wind- 
ing un. 

A meeting of the Pioneer Gas, Electric Light & Power Co., of 
South Africa, Ltd., will be held at 55 New Proad Street. Laon. 
don, K.C.. on June 12th, at 12 noon, to hear the liquidators 
account of the winding-up. : 
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PARLIAMENTARY INTELLIGENCE 


LONDON POWER BILLS.—A full report of the proceedings 
in the House of Lords Committee ee on PP- 721 to 750. 


Bill has now 
been withdrawn, and it has been ей to the Unopposed 
Committee of the House of Lords. 


ELECTRICAL FIRMS AND RATES OF WAGES.— In the 
House of Commons on Monday, Mr. Tyson Wilson asked the 
Postmaster-General whether he was aware that the Judia 
Rubber, Gutta Percha & ‘Telegraph Works Co., of Silvertown, 
and the Western Electric Co., of North Woolwich, who contract 
for work and supply articles to the Post Otlice, ‘paid many of 
their workmen less than the standard rate of wage, the amount 
In some instances being 8s. per week less than ‘the recognised 
rate of the district; and whether he would take steps to induce 
these firms to comply with the fair wages clause. Mr. Sydney 
Buxton, in reply, asked the particular Class or classes ot work- 
men referred to, giving the rate of wages received by them. Не 
would then have full inquiry. made. 

Another question on the same subject was addressed by Mr. 
Tyson Wilson to the First Lord of the Admiralty; whether he 
was aware that the firms ot Messrs. W. T. Henleys Telegraph 
Works Co., the Western Electric Co., of North Woolwich, the 
India Rubber, Gutta Percha, and Telegraph Works Co.. of 
Silvertown, and Messrs. Johnson & Phillips, of Charlton, who 
contract. for and supply poods to the Admiralty. pay from 
2s. to 8s. per week less than the standard rate of wage to many 
of the workmen in their employ; and whether, seeing that this 
was unfair both to the workmen and to firms that compete 
with them who did рау the standard rate of wage, he would 
take steps to induce those firms to pay the standard rate, or 
otherwise strike them off the list of firms that are allowed. to 
contract. for Admiralty work. Mr. M'Kenna replied. that. the 
Adnmiraliv was not aware that the firms in question were paying 
waves below the current. rate of the district. All contracts 
with those firms contained the usual clause as to the payment of 
the current rate, and no complaint of апу breach of that clause 
had reached the Admiralty. If specific ‘details of any cases of 
underpayment were furnished in respect of Admiralty’ contracts, 
full inquiry into the matter would be made and suitable action 
taken according to the result of any such inquiry. 


ELECTRIC LIGHTING PROVISIONAL ORDER CON 
FIRMATION BELLS. —lhe Electric Lighting Provisional (ег 
Confirmation Pill No. 1 confirms Provisional Orders. by. the 
Board of Trade under the Electric Lighting Acts for Bispham- 
with-Norbreck, Caldy Manor (Caldy Manor Estate, Ltd.), Car- 
narvon (J. В. Saunders & Co.), Fleetwood, Halesowen (G. Bal- 
four), Heswall, Lowestoft, Portsmouth (amendment), Lymington 
(extension), Southampton (amendment), Woking (extension). 

No. 2 confirms Orders granted by the Board of ‘Trade under 
the Electric Lighting Acts to Barrhead (Strathe Ivde Electric 
Supply Co.). Clyde Bank (Clyde Valey Electrical Power Co.), 
Dundee (extension), Rutherglen. 


GREAT NORTHERN, PICCADILLY & BROMPTON 
АЦ opposition to this Bill has now been with- 
drawn, and it has been referred to the Unopposed Committee 
of the House of Lords. 


HIGHGATE HILL TRAMWAYS.—The promoters of this Bill 
have intimated their intention not to proceed with it. This 
decision has heen come to as a result of the agreement by which 
the London Ccunty Council will purchase the undertaking. 


POTTERIES FEDERATION.--The Local Government Pro- 
vision Order Confirmation Hill No. 5 confirms Provisional Order 
of the Local Government Board, consolidated various townships 
in the Potteries district of Burslem. Hanlev, Longton, Stoke- 
upon-Trent, aud Fenton and Tunstall. Article xvi. stipulates 
that the several electric lighting undertakings of the districts 
in question shall be carried on by the new Corporation as one 
undertaking, and a schedule to the Order gives the following list 
of Electric Lighting Orders which will be so absorbed into one 
undertaking :—Purslem Electric Lighting Orders of 1898-99, 
and the one anthorising the Council to supply in Tunstall, 
granted in 1995; the Hanley Order of 1891: Longton, 1899; 
Stoke-upo Тгоп 1898 and 1907: and Fenton, 1907. 


PROGRESS OF EI ECFRICAL BILLS. —The Rochdale Cor- 
poration Bil] was reid a second time in the House ot Lords on 
Wednesday last week. 

The Edinburgh Corporation ‘Tramways Order Confirmation 
Bill was read a third time in the House of Commons on 
Monday. 

The King's College (London) Transfer Bill was read a third 
time m the House of Lords on Monday. 


TRAMWAYS PROVISIONAL ORDER CONFIRMATION 
BILL (No. 2).—This Bill confirms provision orders made by 
the Board of Trade under the Tramways Acts, authorising the 
Liverpool Corporation to construct some short lengths of line. 
It also confirms an order authorising the Potteries Electric 
Traction Со. and the North Staffordshire Tramways Со, to 
double the existing tramways in. Burslem. Hanley. Longton, 
Newcastle-under-Lyme, Stoke-on-Trent, Fenton, and W olstanton. 


MISCELLANEOUS CITY NOTES 


tors of the Buenos. 
Ayres New ‘Tramways Co., Ltd., have convened a meeting of 
the holders of the tour per cent. debentures for £250,C00 tor 
to-morrow, for the purpose of considering the following resolu- 
tions :—(1) That the company be authorised to increase the 
amount of the conversion debenture stock. from | £500,060. to 
£460,000. with power to further increase the amount by the 
creation of such an amount as may be necessary for redeeming 
the £50.600 six per cent. prior lien. bonds. Provided. that the 
further £100,000 of stock shall only be issued for raising the 
money required. for the electrification апа extension of the 
company’s line, and for the other purposes of the agreement of 
November 27th, 1902, and that the provisions contained їп the 
agreement as to the proportions which the issues of conversion 
debenture stock by this company and the Buenos Ayres Grand 
National ‘Tramways Co., Ltd., are to bear to one another shall 
continue to apply; and (2) that the terms of issue of the five 
per cent. conversion debenture stock be varied. so that, in. the 
event of voluntary. hquidation for the purpose of reconstruction 
or amalgamation, such stock shall be repayable at 165. per cent. 
instead of at par. The directors of the Buenos Ayres Grand 
National Tramways Co., Ltd.. have also, says the Financial 
Times, convened a meeting of shareholders to-morrow to con- 
sider resolutions to increase the amount of the five per cent. 
conversion debenture stock to £960.000. by the issue of an 
additional £260,000. of the stock ranking pari passu with the 
stock at present authorised, and to further increase the conver- 
sion debenture stock beyond. £990.0C0 by such amount as may 
be necessary for the purpose of raising the money required. tor 
the redemption of the £150.000 five and a half per cent. preter- 
ence debentures at present ranking in priority thereto. or any 
part thereof. It is also proposed to make certain variations m 
the terms of issue of the five per cent. conversion debenture 
stock, and of the six per cent. debentures, which, so far as the 
conversion debenture stock is concerned, are required. by the 
Stock Exchange authorities ах a condition of granting an oflicial 
quotation for the stock. The directors, in the course of а 
clicular, state that the proposed increase of the conversion 
debenture stock by £200.000 is required for the purpose. of 
raising the further money necessary to complete the electrifica- 
tion of and to extend the company's. system. "The. further 
increase of the conversion debenture steck will only become 
operative 1f and when it be decided to redeem the existing 
£150.CCO preference debentures, 


Institution of Ele:trical Engineers.— The following is the result 
of the ballot for new members at the meeting on Thursday :— 
Associate Members: 8. K. Broadtoot, W. Golding, C. W. Inzsgs, 
W. E. Kidner. M. B. Logan, A. К. Macdonald, Dr. M. de А. 
Ramos, Н. Rebertson, L. А. Smart. Associate: T. Pearson. 


Students > R. G. Barton, H. N. Cunliffe, P. Furness, A. E. D. 
Kennard, D. J. Leacock, F. Parkinson, А. Schmidt, W. A. 
Stephens. 


Obituary. We regret to have to record the death of Mr. 
Benjamin Hawarth Thwaite. which took place at Egham оп 
Мау 2nd. Mr. Thwaite was born in the vear 1854, the son of 
a quarry owner. In his young days Mr. Thwaite was engaged 
in municipal engineering, and later as pupil and assistant to the 
late Sir William Siemens in. South. Wales. Subsequently he 
opened an ottice in Liverpool. and later came to London, prac- 
tising in furnace work. metallurgy, and gas plant. He will. 
however, be best remembered as a pioneer in the use of blast. 
furnace pas for motive power purposes, though he never reaped 
апу substantial reward from his work in this "direction, Years 
ago he advocated the electrical transmission of energy from the 
coalfields to London, and two vears ago gave his cordial assist- 
ance to a revised scheme with gas as motive power. Lately he 
has carried on experiments in the electrical forcing of plant 
rrowth. Other matters which claimed his attention were cement ° 
м mine-dust removal, and satety appliances. For the last 
vear or two he had asseciated himself in business with Mr. 
T. E. Thorpe, who, with Mr. Alwyn Thwaite, have carried on 
the business at 29 Great George Street, S.W., and will continue 
the same. 

Telegraph Traffic.- Dv reason of the break of communication 
between Chio and Tenedcs, а cable belonging to the Eastern Tele- 
graph. Co.. messages tor Turkey are sub ject to delay. as they 
have to be sent via Syra-Chiotehesme. The Ottoman have, in 
consequence of the delay occasioned by this change, requested 
that they be sent by other routes. But telegrams are still being 
directed by this route. The Via Fao route has again been 
broken between Bagdad and Bassorah, but the trouble did not 
last long. We are able to announce that the cable between 
Mole St. Nicholas and Cape Haiti, in the Island of Haiti, was 
repaired on the 8th instant. This cable was interrupted. on 
the loth ultimo, so that the break lasted twenty-five davs. 
Simultaneously with the above repair, we find that the cable 
Detween Cayenne and Salinas gave out, so that messages for 
Prazil cannot be accepted “via Hayti. "UO This does not end the 
mistcrtunes of the Compagnie Francaise des Cables Tele- 
graphiques. for on the 9th instant their cable between Mar- 
tinique and Guadeloupe became interrupted. This, however. be- 
mg a branch cable, will not affect through communication to the 
Guianas. 
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Institution of Electrical Engineers: Council for 1908-9.—<As no 
alternative nominations have been received, the gentlemen 
nominated to fill the vacancies on the Council of the Institution 
of Electrical Engineers have been duly elected. The Council 
will therefore be as follows :—President: W. M. Mordey. Vice- 
Presidents: Colonel Н. C. L. Holden, F.R.S., Dr. G. Kapp, 
C. P. Sparks, and Е. Gill. Ordinary Members of Council: З. 
Evershed, Н. E. Harrison, Dr. E. Hopkinson, J. W. Jacomb- 
Hood, J. E. Kingsbury, M. O'Gorman, G. W. Partridge, W. H. 
Patchell, W. Rutherford, A. A. C. Swinton, T. Mather, F.R.S., 


Major №. A. J. O'Meara, C.M.G., Prof. Alfred Schwartz,. 


J. F. C. Snell, and G. G. Stoney. Associate Members of Coun- 
cil: J. Hunter Gray, H. Human, and J. E. Taylor. Honorary 
Treasurer: Robert Hammond. Chairmen of Local Sections : 
Miles Walker (Manchester), W. W. Lackie (Glasgow), Н. E. 
Yerbury (Leeds). The new Chairmen at the Newcastle, Dublin, 
Cape Town, and Calcutta Local Sections have not vet been 
announced. Dr. Kapp, who has been elected for a second vear 
as Chairman of the Birmingham Local Section. is а Vice-Presi- 
dent. 


Birmingham Local Section of the Institution of Electrical 
Engineers.—The anrual general meeting was held at the Grand 
Hotel, Birmingham, on May 6th. The chairman, Prof. Kapp, 
in moving the adoption of the committees report, briefly 
reviewed the work of the session. He said that the new scheme 
of dealing with the Institution Papers was working very satis- 
tactorily. Owing to the sad death of the President 
of the Institution, they had had to postpone the annual 
dinner ot the Birmingham Local Section. It was hoped, how- 
ever, that this function would be held next session sometime in 
November. There was a gratifying increase in the attendance 
at their meetings, the average attendance being 40 per cent. 
greater than the average of last session. Also their total 
inembership had increased by 14 per cent. There was a proposal 
to include in the Birmingham Section the districts of Derby and 
Leicester, as well as Birmingham. He then made an appeal 
to members in connection with the Corps of Electrical En- 
vineers now being raised in Birmingham in connection with the 
Territorial Army. The Institution of Electrical Engineers had 
taken this matter up, and he hoped that many members of the 
Local Section. would offer their services in connection with the 
Birmirgham companies. Mr. Jackson, in seconding the report, 
said that in looking at the attendance figures it was clear that 
Papers dealing with practical subjects were most popular. 


COMPANIES' MEETINGS AND REPORTS 


EASTERN TELEGRAPH.—At the half-yearly meeting on 
Tuesday, the report and accounts given in our last issue were 
adopted. Sir John Wolfe Barry, K.C.B., who presided, stated 
that the receipts from South Africa continued to decline, whilst 
those of India showed a slight improvement, but there was a 
steady increase in the trathe from South America. On the whole 
the revenue showed an increase of about £5.000 over that of 
the previous half-year. In view of the continued depression 
in South Africa, which was adversely affecting the company's 
receipts, the directors had decided to transfer the sum of 
£70,000 to the general reserve fund, which now amounts to 
£1,144.750. Very important renewals had been completed on 
one of their cables in the Indian Ocean, and the steamer 
"Duplex" had undergone extensive repairs in England. 


KALGOORLIE ELECTRIC TRAMWAYS.—At the annual 
general meeting on Wednesday last week, the report and ac- 
counts given in our issue for April 30th were dont. Mr. 
H. H. P. Stoneham, the chairman, who presided, said that the 
progress of the company was such that it was evident that the 
town had entered upon a period of commercial and economical 
prosperity. 

NATIONAL ELECTRIC CONSTRUCTION.—Mr. L. В. 
Schlesinger presided at the meeting last Monday, апа said that 
considering the general financial depression, the Board con- 
sidered the year's results satisfactory. Although it was advis- 
able to pass the dividend this wear. there was a prospect 
of an interim dividend being declared. later оп. The result 
of the Musselburgh undertaking had been poor, but they looked 
for an increase in the value of the 20.000 ordinary shares, which 
they held, when certain. extensions were completed. The re- 
ceipts at Torquay had been excellent. averaging. 121841. per car 
mile, but the weather had been against them. On the Mex- 
borough and Swinton line there had been а great deal of 
trouble with the Dolter surface contact system, but the replace- 
ment of this by the overhead trolley system was in hand, and a por- 
tion of the reconstructed system would probably be ready at Whit- 
suntide. In spite of delays due to arbitration cases, &c., the 
large Rhondda system should. be completed. in about three 
months. He also referred to the Bull which had been obtained 
for the reconstruction of the Oxford tramway system. and the 
construction of the Dewsbury and Osset line, which was now in 
hand. In dealing with the accounts, he spoke of the difficulty 
in raisins capital. for schemes upon which they had to depend 
for earning dividends. The report and accounts were adopted. 


POTTERIES ELECTRIC TRACTION.--Mr. С. F. M. Corn. 
wallis West presided at the annual meeting in London, when 
the report and accounts given in our last issue were adopted. 
During the speech the chairman mentioned that the question of 
third party risk 1s now done entirely by a committee of the 
British Electrical Federation, With regard to the Federation 
of the majority of the towns and villages in the Potteries dis- 
trict, he stated that at present it was not known how tar this 
would affect the company. 


SOUTH METROPOLITAN ELECTRIC TRAMWAYS AND 
LIGHTING,—At the meeting on Monday, the report given 
on page 713 of our last issue was adopted. Mr. Tegetmeier. 
who presided, commented on the figures already given, and 
said that during the vear nearly seven million passengers had 
been carried on their tramways. 

UNDERGROUND ELECTRIC RAILWAYS OF LONDON. 
- At the meeting called on Monday, to consider the readjust- 
ment scheme prepared by the London Waterhouse Сопи e, 
Sir Edgar Speyer. profoundly regretted the disappointing геси 
of their labours, which he attributed mainly to the untavour- 
able state of the investment market. delays in completion, oppo- 
sition. from local authorities, and competition. of motor-cnmint- 
buses and the rate-aided tramways of the London  Ccunty 
Council. He also considered the scale cn which the rates and 
taxes of the company had been assessed was unwarrantably 
severe, and ihis matter was further aggravated by the tact 
that their most serious competitors got off practically free in 
this respect. He considered their experts had. been. too кап: 
guine m estimating the differences between English and Ameri- 
can conditions. He spoke strongly in favour of the appoint- 
ment of a Trattic Board on the lines recommended by the Royal 
Commission. The increases in the tube trattics were, however, 
satisfactory. Тһе receipts for the first 12 weeks of 1908 on the 
Great Northern, Piccadilly, апа Brompton Railway amounted 
to £584 per route mile per week, being an increase of about 
37% per cent. on £425. the figure for the corresponding weeks 
in 1997. Similarly, the Baker Street and Waterloo. Railway 
showed trattic receipts of £728 per route mile per week in 1908, 
against £645 in the same weeks of 1907, or an increase of about 
15 per cent. The Charing Cross, Euston and Hampstead Rail- 
мау started with earnings at the rate of £335 per mile per 
week, and has already over £400 per mile per week. Sir 
Edgar Speyer then outlined the feature of the new s heme. 
The eighteen millions which had sufficed for their capital ex- 
penditure, &c., up to November last, has been raised as fol- 
lows :—Share capital, £5.000.000. sale of notes, £7.000.CO00. sale 
of Tube and District debentures and shares, £3.000.000: sale of 
power house debentures, £800,000, and a loan of £1.000.000. In 
November last it became necessary to provide for the Decem- 
ber coupon, and his own firm had advanced £175.000 for this 
purpose, and 5500.020 of the issue of short notes. "The new 
scheme provides for the issue of £1.000.C00 of five per cent. 
prior hen bonds, due November Ist, 1920. which have been under- 
written at 93 per cent. There are also created £3,000.C00 tour 
and a half per cent. bonds, due January lst, 1955, and £5.2C0.000 
six per cent. income bonds, due January Ist, 1948. "The holders 
of the profit-sharing secured notes will be asked to exchange 
their notes as on the Ist December last, as to 40 per cent. of 
their nominal value into four and a half per cent. bonds at par. 
and as to 70 per cent. of their nominal value into income bonds 
at par. The shareholders would in future share the control 
with the note-holders, as the income bonds were given a vote. 
The future was not without promise, and he had no hesitation in 
recommending the acceptance of the scheme. Lord George 
Hamilton seconded the adoption of the scheme, which was 
carried. 

CAPE TOWN TRAMWAYS.—The report for 1907 states that 
the company was formed to take over, and has taken over. the 
undertaking of the late Cape Town Consolidated Tramways and 
Land Company, Ltd., on the following basis:— The  share- 
holders of the old company, in exchange for the 450.000 ordinary 
shares of £1 each held by them, have received 500.0C0 ordinary 
shares of £1 each in the new company credited. as paid with 
lís. 6d. per share, and with a liability. of 2s. 6d. per share. 
which has since been called up and paid to the company in 
cash with the exception of £9 18s. still outstanding at the date 
of this report. The 2400.000 five per cent. mortgage debentures 
of the old company have been exchanged for £400.C00 five per 
cent. mortgage debeatures of the new company in the same 
form as those of the old company, except that for the period 
ended June 50th. 1910. interest is only to be payable out of 
the profits of each year., so far as the same (1f апу) will 
extend. A further issue has been made of £50.000 debentures 
which were taken up at par by Messrs. Erlanger and Company. 
and Messrs. Wernher Beit and Company, making а total deben- 
ture issue of £452.000 redeemable at 105 per cent. in аппа] 
drawings commencing July Ist, 1911. The profit and Joss 
account shows a debit balance of £711. which has been carried 
forward. The estate companies and the Camps Bay Tramway 
Company have declared no dividends since the reconstruct or 
of this company. The Camps Bay Tramway Company. Ltd.. 
has felt most severely the effects of the serious depression in 
Cape Colony, and their aecounts show a loss of £2.954. During 
the past year the Parliament of the Cape Colony passed a Hill, 
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granting to the Camps Bay ‘Tramway Company relief from 
operating the Kloof Nek route to Camps Вау during the winter 
months, from May Ist to September 50th, except on certain 
stated public holidays. 

EDMUNDSON’S ELECTRICITY CORPORATION. meet. 
ing of the debenture holders was held on Thursday to discuss 
the trust deed in connection with the raising of new capital 
as prior lien stock. Mr. Tuckett, K.C., one of the directors, 
deploved the necessity which had compelled them to resort to 
the creation of prior hen debenture stock, but this was an 
expedient which offered the only practicable and satisfactory 
solution of a dithcult position in which the company now was. 
There was no question of the interests of the debenture holders 
being sacrificed, and although the new issue was by no means 
a satisfactory method of procedure from the point of view 
of the debenture holders, he was himself satisfied that not only 
would their interest be safeguarded, but their position would be 
improved. New capital was not required for any new policy of 
expansion, but solely for the development of their undertaking 
in order to bring them to a profitable stage. "The new stock 
proposed was £200,000 five per cent. prior lien debenture stock, 
and £50.000 to be provided out of revenue. The issue, of 
course, would take place gradually, and would not be all met 
it once. An amendment was moved limiting the new capital 
to £100,000, to be raised in two amounts of £50.000 each, 
but eventually the directors agreed to adjourn the meeting. 

KALGOORLIE ELECTRIC POWER AND LIGHTING. At 
the annual meeting in London on Thursday, the report and 
accounts given in our issue for April 13th were adopted. Mr. 
Н. W. Wallace, K.C., who presided, called attention to the 
fact that reconstruction of the company had resulted in an 
increase of the amount of capital given to the shareholders, and 
not a reduction. 'The trading account for 1907 had been а 
record one. The company claimed that their load factor upon 
the works was better than that of any electric supply company 
in the world. 

SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE).—-The 
report for the year ended December 31st, 1907, states that the 
total revenue, including a dividend at the rate of 3 per cent. on 
the preference shares of the South Staffordshire Tramways 
Company, amounted to £49,786, against £45,741 for the pre- 
ceding year. Тһе expenditure (including rental of lines and 
other payments to local authorities, repairs and maintenance of 
track, and interest on loans) amounted to £45,562. The profit 
for the year amounts to £4,223, add amount brought forward 
£611— £4,835. Deducting debenture interest £1,668, and amount 
placed to renewals account £5°0, there is a balance available 
for distribution of £2,667. The directors propose to place £700 
to sinking fund, and recommend a dividend of 6 per cent. on 
the cumulative preference shares for the six months ended 
January 15, 1905; and to carry forward £467. The capital 
expenditure in respect of the reconstruction of the tramways in 
Tipton, Darlaston, and Wednesbury amounted to £34,088, of 
which £18,592 has been recovered from the South Staffordshire 
Tramways Company in accordance with the agreement of May 
25th, 1905. The Birmingham and Midland Tramways advanced 
on loan against security a total amount of £52,000, which was 
expended in payment of the balance on reconstruction, in repay- 
ing the loan of £9,000 to the South Staffordshire Tramways, 
and reducing the bank overdraft and sundry creditors by 
£11,345. The amount advanced by the Birmingham and Mid- 
land Tramways has been reduced by £2,085 since the close of 
the year. There is an amount of £6,271 8s. 2d. to be received 
from the Dudley Corporation in respect of the cost of recon- 
struction and electrical equipment of the portion of tramway 
in Dudley, as mentioned in the last report, which will be 
credited to capital account when received. All the old steam 
tramways have now been reconstructed and are working by 
electric traction, except a small section of about a quarter of a 
mile in Wednesbury which is not worked. Тһе expenditure 
includes an increase of over £1,700 for interest on loans from 
the Birmingham and Midland and South Staffordshire Tram- 
ways Companies, and arrangements will be made as soon as 
possible with the Birmingham and Midland Company for the 
conversion of the existing loan into debenture stock. 

SUBMARINE CABLES TRUST.—The revenue for the year 
ended April 15th, 1908, amounted to £2,394, and the expendi- 
ture to £1,157. To the balance is added £453 brought forward, 
making a total of £23,237. The payment of coupons required 
518,578, the sum of £4,810 has been transferred to redemption 
fund, and the balance of £49,000 carried forward. During the 
year 41 certificates have been redeemed by purchase in the open 
market at a cost of £4,810. 

WESTERN TELEGRAPH.—tThe report and balance sheet for 
the half-year ended December 31st, 1907, shows a revenue of 
£555,815 and the working expenses £126,862. After providing 
£16,000 for debenture stock interest, and £4,464 10s. 114. for 
income tax, there remains a balance of £206,488, to which is 
added the sum of £6,864 brought forward from June 30th last. 
making a total of £213,352. First and second interim dividends, 
amounting to £62,579, have been paid, and after transferring 
£120,000 to the general reserve fund, £5,000 to the maintenance 
ships' reserve fund, £10,000 to the marine insurance fund, and 
£10,000 to the land and buildings depreciation fund, there 
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remains a balance of £5,972 18s. 2d., which is carried forward 
to the next account. The amount of £160,000 has been appro- 
priated from the general reserve fund as a provision to meet the 
market Huctuations on investments, as shown on the balance 
sheet. The directors regret to report the death of their col- 
league, Mr. John Coppen, on November 20th, 1907. Mr. John 
Gordon has been appointed to the vacancy. The meeting 18 on 
the 15th inst. 


CATALOGUES AND PAMPHLETS RECEIVED 


AUTOMATIC FIRE ALARMS. А booklet from the Pearson 
Fire Alarm Co., Ltd., calls attention to the advantages of the 
company's automatic fire alarm system, based on the use of 
automatic heat detectors or thermostats. Jllustrations are given 
of the principal parts of the equipment, together with views 
of a number of important buildings where the svstem has been 
adopted. The thermostat itself is built in the frm of an 
oblong chamber approximately 5 inches by 2 inches by 2 inches. 
This box carries upon the underside, fixed rigidly to it, two 
expansion strips. A the centre of each strip ıs erected a 
metal pin having an insulated tip. This pin passes into the box 
т 5 a packed chamber, thereby guarding against any accu- 
mulation of moisture, acids, fumes, dust, &c., but leaving the 
expansion blade free to move for the purpose of making contact 
under the influence of heat. Тһе internal apparatus consists 
of two contacts and a limit stop built upon an insulating base 
and connected to a terminal at each end. One centact is adjust- 
able for a rapid rise of temperature, and can be safely and 
accurately adjusted to notify a rise of 15° Е. The other 
contact is built upon a flexible hard-drawn phosphor-bronze 
spring, and rests upon one of the insulated pins of the expan- 
sion. strips. Any deflexion of this strip by means of heat 


` at once affects the position of the flexible contact, and when 


the heat reaches the dangerous temperature, contact is made 
and the alarm is given. Means are provided on the indicator 
board in connection with apparatus for periodically testing the 
circuits. 

COOLING TOWERS.—A very handsomely produced cata- 
logue is being issued by Messrs. Balke & Co., of 27 Clement's 
Lane, Lombard Street, who are specialists in water cooling 
plants and pumping machinery. The firm claim to have been 
the pioneers in 1894 of natural draught cooling towers of the 
chimney type, and inform us that they have supplied 1,900 
cooling towers of all types and sizes in every part of the world. 
The internal arrangement of troughs, gutters, and lathes, where 
the flow of the water is broken up into drops and films, offering 
a maximum of cooling surface to the air, is usually of wood, but 
the tower itself can be of wood, steel, ferroconcrete, or brick 
construction, as most suitable under the local conditions. 
Diagrams are given showing the arrangement of typical towers, 
and no less than 25 large full-page illustrations are given, repro- 
duced from photographs of cooling towers in this country and 
abroad. These represent a variety of types, and include appara- 
tus at the Cardiff, Oldham, Clyde Valley, Bermondsey, Hamp- 
stead, Sunderland, and Charing Cross and City electricity 
works, and the fine new brick tower at the generating station of 
the Central London Railway, which is described in some detail 
in another part of this issue. 

ELECTRIC FANS.—Appropriately to the advent of warmer 
weather, Simplex Conduits, Ltd., have issued a new catalogue 
of electric fans. In the continuous-current fan motors, the 
round field frame is of cast iron, protected by a coat of 
enamel. The former wound field coils are wrapped with tape 
and are of silk-covered wire, protected by a heavy coat of 
shellac varnish. They are subiected to a test at 1,000 volts 
before leaving the works. The armature is drum wound, and 


special care is taken in the construction of the commutators 
and brush gear to avoid all possibility of sparking. Automatic 
oil cups and self-aligning bearings are provided. Speed regula- 
tion is obtained by means of a switch and rheostat concealed in 
the base of the fan. The guards of all fans are of stout brass, 
and the blades, heavily nickel plated,. carefully balanced to 
prevent the motor from vibrating. The alternating current fans 
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are of the induction type. The armatures are constructed of 
soft iron laminations assembled on brass spiders and held 
between copper discs at the ends of the cores. The air рар 
between stator and rotor is reduced to a minimum, which is 
essential if efticiency is to be obtained. The speed regulation 
on the fans generally covers about 500 revs. per minute; for 
example, on 12 in. tans it is 1,400, 1.502, 1,100, and so on. 
Most types are supplied with 10 in., 12 in., 16 in., diameter 
blades. The standard finish is of black enamel, relieved with 
gold lines. The accompanying illustration shows one of the 
many types listed. 

ELECTRIC TRAVELLING HOISTS.—A leaflet has been 
issued by Kramos, Ltd., of Locksbrook Engineering Works, 
Bath, on which are depicted various types of electric hoists 
for foundries, shops, and warehouses. Among these are mono- 
rail trolley hoists arranged for hand travel and with remote 
control. Others are fitted with a pendant cord control, and 
some of the larger hoists are arranged for cab control. This 
firm also supplies lifting magnets up to 10 tons capacity for 
handling steel bars, plates, tubes, pig-iron, &c. Зоте spur- 
geared winches for both stationary and remote control are also 
illustrated. It is stated on the leaflet that a load of one ton 
can be lifted and lowered through a distance of 10 ft. fifty 


A RECENT DESIGN 


HE accompanying illustration is reproduced from а photo- 

graph of a complete push-button controlling equipment for 
a six floor lift, which has recently been manufactured by the 
Adams Manufacturing Co., of London and Bedford. The 
apparatus is shown mounted ail together roughly on а board 
for testing purposes, and will be seen to consist of a control 
panel, mounted in a convenient form so as to stand upon the 
floor, six patent magnetic push buttons, which are intended to 


Six Кооп Pusan BUTTON 


be mounted inside the car, six patent magnetic push buttons 
which are intended to be mounted one upon each floor at each 
entrance to the lift, and also six tappet reversing switches, and 
six tappet switches to ensure accuracy of stopping, 

There are also seven gate switches, one for each gate giving 
access to the lift, and one for the gate of the car itself, as well 
as a floor switch and a small emergency push button, which can 
be used by the passenger to stop the lift instantly at any 
position in case of emergency. The tappet reversing switches, 
as well as the tappct switches for accurate stopping, are oper- 
ated by the travel of th: esr itself, so that the operation of 
this lift is entirely automatic and does not require the inter- 
vention of an attendant at all. 


times with a total consumption of cne B.O.T. unit, or for a 
total cost of ld., assuming this to be the price per unit. 

ELECTROSTATIC VOLTMETERS.—A new list which the 
Union Electric Co. are about to issue gives particulars of 
electrostatic voltmeters, having a range up to 120,000 volts. 
The design of these voltmeters is such that the capacity of the 
voltmeter remains constant at all degrees of detiection, the 
damping is by means of a disc working in а powerful 
magnetic field, and that the scales may be expanded at about 
that part which is most used. In addition to this the instru- 
ments are of the switchboard form, and therefore are easily 
mounted either on the face of the switchboard, or sunk so that 
the dial appears through a circular aperture in the same. 
For all instruments up to 13,C00 volts the same rating is obtained 
with direct or alternating current of any frequency or current 
curve, while for higher voltages than this the instruments are 
only suitable for alternating currents and must be adiusted for 
the frequency while remaining independent of the current curve 
Owing to the very small energy taken by these instruments 
they are particularly suitable for measuring earth leakages on 
high-pressure circuits and for cable and other insulation tests. 
The instruments can all be supplied with two and three scale 
ranges, and in a portable form up to 13,000 volts. 


OF LIFT CONTROLLER 


To call the car, the passenger presses a button just as if 
ringing a bell. If not already in use, this causes the car to 
come to the passenger, stop opposite to him, and unlock the 
gate for him to enter. Having entered and closed the gate 
behind him, he presses a button inside the car, which is labe!led 
to correspond with the floor to which he wishes to travel. 
This causes the car to travel to that floor, where it stops and 
unlocks the gate for the passenger to alight. When he has 


ContrRoL Lirr EQUIPMENT. 


alighted and closed the gate, the lift is at the disposal of any 
other passenger. 

Among the advantages of the push-button method of control 
are the fact that the lift is always available, day or night; 
no attendant is required; the lift cannot be started while any 
gate is open; no gate can be opened unless the car is opposite 
to 1t; and the lift cannot be operated from outside while a 
passenger is in the car. In case of emergency the passenger can 
stop the lift instantly by pressing the emergency button, fixed 
inside the car, which works independently of the other push 
buttons. The lift can then only be restarted from the car, and 
the circuits are so arranged that the push buttons on the various 
floors will then have no effect. 
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SUMMARY 

Mr. Е. H. Wan, who was Secretary of the Institu- 
tion of Electrical Engineers from 1878 to 1898, died 
last Thursday at the age ot 84. (Page 762.) 

SOME notes are given on the Merz-Price svstem of 
automatic protection of high-tension circuits, in which 
the release of the circuit-breakers is effected when there 
is а lack of equality between the power flowing into and 
out of the ends of a feeder or inter-connector due to a 
fault on the section. It is claimed that this method 
avoids the isolation of healthy sections of the network, 
whieh is liable to occur when several overload circuit- 
breakers are used in series. The system is extensively 
used in the North of England. (Page 763.) 

Tur Bournemouth tramway disaster inquest was re- 
sumed on Wednesday of last week, and further evi- 
dence was given as to the condition of the track and 
the efficiency of the brakes. The tratfic manager, Mr. 
BARBER, thought that the driver should have applied 
the hand-brake sooner than he did, and that he would 
have done so, had he known that the magnetic brake 
was not working. As the driver is still too unwell to 
attend, the inquest is adjourned until May 27th. 
(Page 764.) ` 

THE accounts of the Leeds Corporation Electricity 
Department show a considerable increase of business. 
especially in the power load. The working expenses 
per unit are O'G7d.. and the total expenses (including 
capital charges) are 2:06d. per unit. An interesting 
item in the costs is '' Wages incurred on extensions, 
but not chargeable to capital account, being paid to 
Corporation’s permanent workmen, 0:024. per unit." 
(Page 765.) 

WE give a few more particulars of the scheme re- 
lating to '' Authorised Contractors " for wiring work 
in Birmingham. (Page 766.) 

AT the National Telephone Co.'s Staff Dinner last 
Thursday. the President and Secretary of the Com- 
pany both gave assurances to the staff that their in- 
terests would be looked after when the system was 
transferred to the Post Оћсе on January Ist, 1912. 
and that the Pension Fund would be not only equal 
to its obligations, but would show & handsome surplus 
in which all members would participate. From another 
note it will be seen that an announcement has been 
made by the Postmaster-General that, in some cases. 
the seniority of the present officers in the Post Office 
service may be affected by the transfer. (Pages 766 
and 793.) | 

WE are able to give this week the results of experi- 
ence with metallic filament lamps for street lighting 
at Croydon and Exeter, which fully bear out the ex- 
cellent figures of life and cost relating to a number of 
other places given in our last two issues. (Page 767.) 
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A FULL-SIZE illustration of an E.H.T. submarine 
cable for laying across Sydney Harbour is given on 
Page 767. 

Wk have received several more letters on the sug- 
vested use of the term ''wire lamp." It is again 
pointed out that only one of the metallic filament 
lamps at present on the market has a wire-drawn fila- 
ment. Some correspondents favour the term metal 
lamp, and other titles based on the high efficiency of 
the lamps are proposed. (Page 768.) 

Dr. C. C. Garrarv’s Paper on Switchgear control 
apparatus and relays for alternating-current circuits, 
read at last Thursday's meeting of the Institution of 
Electrical Engineers. was devoted partly to pointing 
out some principles which had been applied in a 
number of systems, but were, in the author's opinion, 
erroneous, and partly to the description of а system 
of protecting intereonnector cables by means of 
electrically interlocked reverse relays. The question 
of long and short time limits was also dealt with. An 
interesting discussion followed, in which several well- 
known designers of switchgear and engineers with 
experience of high-tension systems took part. Mr. 
Н. W. Сіотнікк and Mr. B. Wetsourn both spoke 
of the advantages of the Merz-Price balanced system, 
especially for interconnected sub-stations and compli- 
cated networks. Mr. J. G. STATTER gave some curves 
of time-lag settings for his own apparatus, and Mr. 
WEDMORE, in a long speech, answered some of Dr. 
Garrard’s criticisms of polyphase relays, fuse-shunted 
trip coils, and other apparatus, and put in a plea for 
simplicity in switchgear. Mr. LEONARD ANDREWS, 
whose pionecring work in the subject had been referred 
to by several speakers, examined one of Dr. Garrard's 
curves in detail, and referred to the question of pro- 
tection against the effects on the system of loss of field 
of one of several generators running in parallel. He 
admitted the excellence of the Merz-Price system for 
the protection of interconnectors, but for most pur- 
poses preferred a simple discriminating device. Mr. 
К. EpGcuMnaBE and Mr. B. JENKIN also spoke. (Page 
769.) 

AT the annual meeting of the Iron and Steel Institute 
last week, two Papers of electrical interest were in- 
cluded in the programme. The first, by Prof. B. 
Ickwskv, described a new form of electric furnace for 
smelting iron. The furnace-bricks are arranged radially 
and set in a frame so that the whole may be rotated. 
The electrodes are placed radially between the bricks, 
and are connected to a commutator. The metal is 
placed in the centre of the ring of bricks as soon as 
these have been raised to a suffjciently high temperature 
at the surface to conduct the current. The second 
Paper dealt with the pyrometric installation of the 
Ordnance Factories. Woolwich. The construction of 
the thermo-couples and the recording galvanometers 
was fully described, and the sources of possible error in 
measurements were discussed. (Page 777.) 

Mr. MANsBRIDGE’S Paper on the manufacture of elec- 
trical condensers for telegraphy and telephony, an 
abstract of which was given in our last week’s issue, 
was read and discussed on Thursday, May 7th. Sir 
Јонм GaveEy, who opened the discussion, said that when 
condensers were introduced for telephone work, it was 
expected that the same troubles would be experienced 
as with the plate lightning arrester, but fortunately 
the capacity of the condenser absorbed the charge. 
Mr. J. E. Krnasnury said that Mr. Mansbridge’s pro- 
cess had been adopted at the London factory of the 
Western Electric Co. Mr. A. WHALLEY referred to 
the possible use of condensers in electric lighting cir- 
cuits, in which small transformers were employed, for 
the purpose of increasing the power-factor. Some 
statistics relating to the condensers in use in the tele- 
graphic and telephonic departments of the General 
Post Office were given by Major W. A. J. O'Mrana. 


Mr. B. 5. СонЕХ gave figures showing enormously dif- 
ferent results in some cases between measurements of 
the capacity of condensers with continuous and alter- 
nating current respectively. Mr. Н. OPPENHEIMER 
spoke of the excellent results that had been reached 
in the comunercial manufacture of condensers, the per- 
centage of '' wasters’’ having been reduced from 7 
to 0'2 per cent. Some ditheulties in the use of glass 
condensers in wireless telegraphy were mentioned by 
Mr. J. E. TavrLog. Dr. S. P. Тномрѕох referred 
to the possible coherer action of the unburnished 
metallised paper, and Mr. W. M. МоңрЕкү emphasised 
the importance of the losses in the dielectric if con- 
densers are to be used in heavy electrical engineering 
work. (Page 780.) 

THE engineering evidence on behalf of the London 
and Distriet Electric Power Bill, which is being ceon- 
sidered by Lord CroMER’s Conimnittee in the House 
of Lords, was completed on Tuesday. Mr. PARSHALL. 
who was re-examined on Wednesday last week, was 
followed by Mr. RonERT HaxwMoxb, who gave his views 
on the proposal for linking up the existing generating 
stations in London, contained in the other two Bills. 
He said that the idea had long been given up as ап 


absurdity, for it only perpetuated the existing 
evils. He did not sav that linking up was an 
engineering impossibility, but the expense involved 


would be against cheap generation. In preparing the 
tables which showed the savings to the authorised 
distributors by taking a supply in bulk from the power 
company and in estimating the capital charges which 
would still have to be paid, Mr. Hammond said he 
had taken 60 years for buildings, 25 years for plant. 
30 years for cables, and 10 vears for meters, these 
terms being now generally agreed upon by the elec- 
trical engineering profession. He thought the protec- 
tion given in the Bill to the authorised undertakers 
in regard to consumers up to 250 kw. was a very 
strong protection indeed, and secured them the sniall 
consumer, & class of business which they were par- 
ticularly able to cope with because they were so well 
situated for distribution. Mr. Hammond's cross- 
examination was commenced on Friday, and continued 
until the committee rose on Tuesday. As in the case 
of the cross-examination of Mr. Parshall. the general 
tendency of the cross-examination was to show that 
the figures upon which the estimates of saving to the 
authorised distributors had been based by the pro- 
moters, were quite wrong, and that in consequence 
the success of the scheme foreshadowed was erroneous. 


Most of the opposition council had worked out that 


instead of making a profit by taking a supply in bulk. 
they would actually make a loss as compared with 
their present financial position. During the proceed- 
ings Lord CroMER enquired what would be the effect 
of passing all the three Bills before the Committee. 
Yesterday, Sir Ноон BELL said he would be responsible 
for raising £250,000 of the capital required. and that 
Lord FrTZwirLLiAM would also contribute a considerable 
sum. (Pages 762 and 783.) 

THE French Bullier patents for the manufacture of 
calcium carbide expire at the beginning of next wear. 
M. GiRop, who has been so successful in producing 
ferro-alloys in the electric furnace, is installing two 
eight-ton and two six-ton furnaces for the electric manu- 
facture of steel at Ugines in Savoy. Under ‘‘ Electro- 
chemistry and Electrometallurgy '' a note on a new 
method of rust prevention is also given. (Page 787.) 

Unpber '' Electrical Science,” in the British and 
American Section, is a note on some of the principal 
exhibits of electrical interest at the Royal Society cor- 
versazione. An account of a new form of voltameter 
is also given, and some experiments which throw doubt 
on the supposed radioactivity of the alkali metals are 
referred to. In the Papers abstracted in the Continen- 
tal Section, FERv describes a new form of automatic 
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photometer which is independent of eye observa- 
tions; URBAIN finds that dysprosium is far more highly 
magnetic than iron; and VAILLANT proposes to employ 
Roentgen rays as a test for infant life. (Page 787.) 


A PATENT specification by W. J. Davy, published on 
Thursday last, describes an automatic switch for use 
with small house transformers. Тһе primary of the 
transformer is connected to the mains only when опе 
or more lamps in the secondary circuit are switched on. 
Another specification by Е. J. Puancuon deals with the 
manufacture of metailic filaments; and the BRITISH 
THomson-Houston Co. have one relating to a new pro- 
cess for depositing & thin insulating film on armature 
or transformer laminations. The application of the 
flywheel machine for equalising the load on the genera- 
tors of a direct-current series power system, when the 
motors are working on intermittent loads, is described 
in а specification by J. S. Hicurietp. A method of 
employing electricity for stimulating vegetable growth 
is patented by J. NEWMAN and L. LopGE; the method 
consists in maintaining a continuous discharge to earth 
from a wire network stretched on insulating supports 
above the surface of the ground, and dimensions and 
voltages are included in the specification. 
applications for amendments to three specifications, of 
which the first concerns switches, the second arc lamps, 
and the third incandescent lamps. А patent covering 
the use of electric lamps for the illumination of com- 
pass, clock, and other instrument dials expires during 
the current week. (Page 789.) 


THE accounts of the Stepney Borough Council show 
a substantial increase of income, notwithstanding a 
7 per cent. decrease in the price obtained per unit.— 
The revised terms of the North Metropolitan Electric 
Power Supply Co. for the bulk supply of Willesden 
have not been accepted.—The National Electric Con- 
struction Co. have offered to replace the arc lamps 
which have given trouble at Musselburgh.—The 
Borough Council are to purchase the plant in the 
Yardley power station of the City of Birmingham 
Tramways Co.—An arrangement has been arrived at 
for the through running of electric trams between Ac- 
crington and Haslingden.—The Provisional Order of 
the Llanelly and District Electric Light and Traction 
Co. has been transferred to the Llanellv Council. 
—At Burnley during last year £615 was spent in 
removing rail corrugations. The length of rail ground 
was 57,700 yards, and the proportion of rails corrugated 
83 per cent. (Pages 791-793.) 


TENDERS for condensing plant and switchboard ex- 
tensions are required at Ilford, and for lead-covered 
cables at Handsworth.—A length of 3 of a mile of 
tramways now worked by horse traction by the Ley- 
ton Urban District Council, is to be converted to elec- 
tric traction by the London County Council.—A large 
order for tantalum lamps for street lighting at 
Brighton has been received by Messrs. Siemens 
Brothers Dynamo Works.—The tender of Messrs. 
Hurst, Nelson & Co. for 175 car bodies, trucks, and 
equipments has been accepted by the London County 
Council. (Pages 794-5.) 


AT the meeting of Callender’s Cable & Construction 
Co. to-day, a 10 per cent. dividend will be recom- 
mended, with a bonus of 5s. per share; £10,000 is to 
be placed to suspense account, and £45,107 carried for- 
ward. The high price of copper and stringency of the 
money market has restricted business during the past 
year.—The Chairman of the Diesel Engine Co. reports 
the best vear’s working yet experienced. A new type 
of engine is to be produced.—The new issue of the 
Marconi Co. has been authorised at an extraordinary 
meeting.— Meetings have been held of several of 
the large cable companies during the week. (Page 
795.) | 
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WE publ sh some further letters this week with 
regard to Mr. Morpry’s proposal that the term ‘‘ wire 
lamp °” should be employed as the accepted designation 
of the new high-efficiency metallic filament lamp. 
Although the name would be undoubtedly convenient, 
and although it is, if considered as a description, sutt- 
clently accurate for the purpose, it has not met with 
an enthusiastic reception; and, as a new conventional 
name for an article of common use, can only lead to 
confusion if it is not universally adopted, there is 
every probability that ‘‘ metallic filament lamp,” or its 
abbreviated form, ‘‘ metal filament lamp,’’ will remain. 
Several of our correspondents, it is true, have suggested 
'" metal lamp’’ as a substitute, but we think that 
this name would tend to hinder rather than assist the 
conception of the lamp-user of the essential feature of 
this lamp. An arc lamp, a Nernst lamp, a mercury 
vapour lamp—and even a gas lamp or oil lamp—have. 
all 1nore metal about them than a metallic filament 
electric lamp. On the other hand, the public has 
been quick to accept the name tantalum lamp, which 
is more than a trade name for the Siemens metallic 
filament lamp, and the purely trade designation Osram 
for the lamp put on the market by the General Electric 
Co. has also become quite familiar. Names such as 
these, if sufficiently simple and pronounceable, are soon 
taken up by the retailers and the general publie, and 
there is little danger of any article of real value being 
lost for want of & descriptive title. It will not be 
long, moreover, before the use of the new lamp is so 
widespread that the generic name “incandescent 
lamp ° will be held to imply metallic filament lamp 
unléss qualified by the words carbon filament or carbon. 

асс 

WE аге glad that Мг. Hirst’s Paper ор the tungsten 
lamp is to be read this session, although it was received 
from the author at so late a date. It will be presented 
to the Institution to-night, and a good discussion may 
be expected, for it will afford an opportunity to the 
maker, seller, and user of lamps to give interesting and 
useful information. A second meeting has been allotted 
to the conclusion of the discussion, but nevertheless the 
time is none too long, and we trust that those speakers 


who usually express themselves only in generalisations 


and logical deductions will give way to others who are 
prepared to impart the results of tests and observations 
and real practical experience in connection with the 
new lamps. We have been fortunate enough to be 
uble to collect some data of this character in our last 
few issues, especially as regards the life of the lamps 
under practical working conditions, but doubtless there 
is much more of a familiar character ripe for publica- 
tion. To those who are unable to speak at the meeting 
and have useful data at their disposal our columns are 


open as usual. 
ee 


THe Paper read by Dr. C. C. GARRARD at the last 
meeting of the Institution of Electrical Engineers was 
on a subject the importance of which is often under- 
estimated. Some engineers are a little apt to look upon 
the relays and other protective appliances which form 
a feature of modern high-tension switchgear as the 
ingenious playthings of the instrument-maker, rather 
than integral and essential parts of the control equip- 
ment. When we reflect, however, that in large cable 
svstems for power supply, working at high voltages, the 
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continued existence of the valuable plant, as well as 
the avoidance of interruption of supply, may be said 
practically to depend on the correct performance of 
these delicate protective devices, the importance of the 
subject becomes obvious. As shown in the discussion, 
engineers are by no means agreed on all points as to 
the best protective systems, although there were 
several mistakes commonly made which they united to 
condemn. There is always а tendency for those whose 
work has brought them in contact with any particular 
system being unduly earried away by their enthusiasm 
in attempting to press its application too far. But, 
speaking generally, we were very glad to notice, among 
the rival switchgear designers who took part in the dis- 
cussion, а most open-minded attitude in recognising 
the good points of their competitors’ designs. While 
showing praiseworthy loyalty to their own firms, they 
realised that what is suitable in some special cases is 
not necessarily of universal application. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, MAY 2lsr. 
Institution of Electrical Engineers. 


8 p.m. Meeting at the Royal Society of Arts, John Street, 
Adelphi, W.C. Paper to be read :—‘‘ Recent Progress 
in Tungsten Metallic Filament Lamps," by Н. Hirst. 


FRIDAY, MAY 22np. 
Physical Society. 


5 p.m. Meeting in the Physics Laboratory, Royal College: 


of Science, South Kensington. Among the papers to be 
read is the following :—''On the Production of Small 
Alternating Currents of variable frequency suitable for 
Telephonic and other Measurements," by В. S. Cohen. 


SATURDAY, MAY 25р. 
Juntor Institution of Engineers. 
Visit to the Avonmouth Docks Works and Electricity 
Works, Bristol. à 
TUESDAY, MAY 26тн. 
Faraday Хос y. 


8 p.m. Ordinary Meeting at the Institution of Electrical 
Engineers, 92 Victoria Street, Westminster, S.W. Sir 
Oliver Lodge, F.R.S., will deliver his Presidential 
Address on ‘‘Some Aspects of the Work of Lord 
Kelvin." 


THURSDAY, MAY 28тн. 
Institution of Civil. Engineers. 
8.30 to 11 p.m. Conversazione at the Royal Albert Hall. 


London Electric Power Bills.--A full report of the fifth, sixth, 
seventh, and eighth day's proceedings is given on pp. 785—786 
of this issue. Yesterday, the financial evidence on behalf of the 
Bill was commenced Sir Hugh Owen Bell, managing director 
of Bell Bros., Ltd., and a director of Messrs. Dorman, Long & 
Co., and of the North-Eastern Steel Co., who is the chief 
promoter of the Bill, said he would be prepared to be responsible 
for the raising of £250,000 of the capital, provided the Bill 
passed in substantiallv its present form, and he was also autho- 
rised by Lord Fitzwiliam to say that he also would be pre- 
pared to be responsible for a considerable sum. Sir Hugh im- 
pressed upon the Committee that the promoters were not coming 
for this Bill as a matter of amusement, but as а serious matter 
of business, and, therefore, any restrictions as to the time in 
which a portion of the capital must be raised, should be as 
lenient as possible. The promoters were willing to agree to the 
term within which a substantial commencement with the work 
must be made being reduced from five to two years. He would 
not agree with any substantial alteration of the proposed pur- 
chase clause, and expressed the opinion that if conditions were 
imposed which precluded the possibility of the promoters getting 
their money back, the capital would not be found, no set of 
promoters would undertake to find it, and London would remain 


in the same position, as regards electric power and supplv, as 3t 
was at present. 
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OBITUARY 


Francis HUGHES WEBB. 


E regret to have to record the death of Mr. 

F. Н. Webb, who was for twenty years Secretary 
of the Institution of Electrical Engineers. He retired 
from the Secretaryship in 1898 on account of his ad- 
vancing years, and has lived on to the mpe age of 84. 

Mr. Webb had his first experience of secretarial 
work in 1844, when he was appointed Resident Secre- 
{агу and Librarian to the Royal Institute of British 
Architects; he had previously been in the audit de- 
partment of the London Brighton and South Coast 
Railway. Resigning this position in 1850, however, 
he entered the service of the Electric Telegraph Co., 
and subsequently became Private Secretary to the 
then Chairman of that company, the late General 
Leon Ricardo. Fourteen years later he returned to 
the London Brighton and South Coast Railway as 
Assistant Secretary. 

From the start of the Society of Telegraph En- 
gineers, in 1872, until Mr. Webb’s appointment as 
Secretary in 1878, there were a number of Honorary 
Secretaries, including Mr. W. E. Langdon, Mr. George 
Preece, a brother of Sir William Preece, and Sir James 
Sivewright. In fact, Mr. Webb in 1878 at first was 
Honorary Secretary, and until 1885 only gave a por- 
tion of his time to the duties, but in that year he was 
appointed the first paid Secretary. The membership 
then was 958. The progress of the Institution during 
Mr. Webb's twenty years’ tenure of the secretarial 
office is shown by the fact that the membership in 
1808, when he retired on a pension unanimously 
granted by the Council, was 2,980. Mr. Webb, it will 
be remembered, was succeeded by Mr. W. С. 
MeMillan, who died in 1904, when Mr. С. C. Lloyd, 
the present Secretary, was appointed to the office. 

Mr. Webb’s kindly manner, his unfailing courtesy 
to all, his sympathy with the aspirations of the 
younger members and students, and last, but not least, 
his entire devotion to the interests and well-being of 
the Institution, secured to him many friends, who will 
deplore his loss. 


— 


Breach of Contract for Electricity Supply.—1n the Court of 
Appeal on Wednesday, May 15th, the case of Bourne and 
Hollingsworth v. The Marylebone Borough Council came before 
Sir Gorell Barnes and Lords Justices Moulton and Farwell. 
This was an application by the defendants for judgment or a 
new trial in an action tried before Mr. Justice Ridley. (See 
ELECTRICAL ENGINEERING, February 6th, p. 204, and February 
In the lower Court it was decided that certain 
letters written by Mr. Wright (Consulting Engineer) and by 
Mr. Wilkinson (Resident Engineer), and promising a supply of 
electricity at a certain date, were of the nature of contracts. 
and that, owing to failure to supplv, the plaintiffs were entitled 
to £500 damages. Sir Gorell Barnes said that Mr. Wright's 
letter was not capable of being construed as & contract, and 
that although Mr. Wilkinson's jeter might be looked upon as 
such, the latter had no authority to make a contract. The 
Electric Light Committee only could make an authorised con- 
tract. Judgment was accordingly entered for the defendants. 


Telegraph Traffic.—The cable between Chio and Tenedos 
owned by the Eastern Telegraph Co., which was interrupted 
on 7th instant, was again put into working order on the 12th 
instant. This repair was followed by a breakdown on the 16th 
inst of the cable between Constantinople and Dardanelles, be- 
longing to the same company, and a repair was effected on 
the 18th inst. On the same day traffic was stopped owing to 
a breakdown of the cable between Las Palmas (Grand Canary) 
and Arecife (Lonzarote). The «:$ Fao route was, as usual. 
down and repaired within a short time, the trouble again occur. 
ring between Bagdad and Bassorah. The cables of the Com- 
pagnie Francaise des Cables Télégraphiques between Cayenne 
and Salinas and Martinique and Guadeloupe still remain in- 
terrupted. Owing to the break in the cable between Cadiz 
and Teneriffe, the Canary Islands can only be reached vid the 
Cape Verde Islands, from whence there is a cable to Bathwest. 
which again is joined by cable to St. Louis. From the latter 
place there 1s a cable to Teneriffe. 
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THE MERZ-PRICE SYSTEM OF AUTOMATIC PROTECTION OF 
HIGH-TENSION CIRCUITS 


N the discussion on Dr. Garrard's Paper at the last 

meeting of the Institution of Electrical Engineers. 
a good deal was said respecting the protective system of 
relays, &c., upon which Mr. C. H. Merz and Mr. B. 
Price have been working for some years, and which, we 
understand, is applied with considerable success on 
some of the high-tension cable systems of the large 
power companies in the north. Although this system 
is in somewhat extensive use, very little has hitherto 
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Fic. 1.—Prorecrion or SiNGLE Freeper (E.M.F. BALANCING). 


been published as to its working; and in connection with 
the discussion already referred to a few notes as to its 
aims and objects will be of interest. An idea as to the 
extent to which the system has been adopted may be 
gathered from the fact that something like 70 feeder- 
cables, covering a route length of about 200 miles, work- 
ing at 6,000, 12,000, and 20,000 volts, together with 50 
sub-stations with an aggregate capacity of 50,000 kw. 
2 installed plant, are protected by apparatus of this 
nature, and it has been found that under ordinary work- 
ing conditions a shock on the system at the moment 
of breakdown has been scarcely noticeable at the power 
station, and in no case has the synchronising plant in 
the sub-station been upset. 
The general principle of the system is that a balance 
18 created under normal conditions between the power 
which is flowing at the points of entry to and exit from 
the cable or apparatus to be protected, and means are 
taken whereby this balance is disturbed only when leak- 
age takes place between the points of entry and exit 
due to breakdown. One way in which this system of 
balance is employed to control the relays may be seen 
by the aid of Fig. 1, which is a diagram of connections 
for a simple case of a three-phase feeder cable. A three- 
core low-tension pilot cable is laid in the same trough, 
and is connected up at each end to three-phase relays 
or to three single-phase relays and to the secondary 
windings of current transformers, the primaries of which 
are in series with the cores of the main feeder cable. 
These relays are of the simplest possible character. 
They only act as contact-makers, and are designed not 
only to instantaneously close the local battery circuit, 
but also to release а falling weight, which in turn short- 
circuits the contact just made. Since the current at 
both ends of the main cable (neglecting the inappreci- 
able capacity current) must be the same at every 
instant, it will be evident that unless there is a leakage 
between the two sets of current transformers the induc- 
tive effects which this current will produce in the pilot 
wire circuits will be equal and opposite, so that no ap- 
preciable current will flow through the relays. Ав soon 
ав there is а leakage, however, the balance will be 
upset, and a current capable of operating the relays will 
flow. In considering the advantages and disadvantages 
of this system ав compared with others. the require- 


ments which should be fulfilled may be classified as 
follows : — 


(1) The system must discriminate with certainty, 
i.c., 16 must be certain of action on faulty cables or ap- 
paratus, but must be inoperative with equal certainty 
on healthy sections. 

(2) The system must be suitable for use on all possible 
arrangement of cables, whether these comprise separate 
feeders or form interconnectors on complicated net- 
works, or consist of branch cables without switchgear 
at the points of junction. 

(3) The system must be as instantaneous as possible 
in isolating & faulty piece of apparatus. 

(4) The system must entail the simplest possible ap- 
paratus, as, although it only operates occasionally, it 
has to be capable of being absolutely relied on. 

With regard to the certainty of discrimination, it is 
well known that with the ordinary systems of protec- 
tion, when a fault occurs at some distance froin the 
power station, the heavy rush of current has to flow 
through several overload relays in series. It is ex- 
tremely difficult to prevent these from operating almost 
simultaneously and isolating the healthy sections of the 
system as well as those upon which the fault has oc- 
curred. The principle underlying the action of the 
balance system is such that this difficulty is avoided, as 
the action is the result of the combined effect of the 
current at both ends of the cable, whereas in the case 
of ordinary overload and reverse current system each 
end is controlled separately. It is thus seen that the 
operating system is independent of the magnitude of 
the current flowing, of the voltage on the network, and of 
the direction of flow of the power in any of the phases. 
Even if it were found possible in practice to dis- 
eriminate satisfactorily between several overload апа 
reverse current relays in series, it would still be im- 
possible to apply this system to any great extent on 
extensive or interconnected systems. Take, for in- 
stance, а simple loop consisting of а number of sub- 
stations strung together, so to speak, by single cable 
links, power may flow in апу direction around this loop 
under normal conditions, the direction depending on the 
relative loading of the sub-station at each particular 
instant, so that it is quite impossible to use reverse 
current relays. It is particularly for overcoming diffi- 
culties of this kind that the balance system has been 
devised. It should be pointed out that in order to 
obtain any discrimination at all between overload cut- 
outs in series, it is necessary to introduce an adjust- 
able time element, with the result that excessive over- 
loads have time to cause considerable disturbance before 
the circuit is broken. In the system we are consider- 
ing it is not only possible for all the apparatus to be 
designed especially with а view to avoid time-lag, but in 
the majority of cases currents at both ends of the cable 
combine to operate the relay on the overload sections, 
and the apparatus is rendered doubly sensitive and rapid 
in action, besides being very considerably simplified in 
design. 

This balancing may be obtained in several different 
ways; in some cases equal electromotive forces may be 
opposed to one another, and in others а form of mag- 
netic balancing may be employed in which equal mag- 
neto-motive forces are opposed to one another in the 
same magnetic circuit. Experience has shown that the - 
Е.М.Е. method is most readily applicable to the pro- 
tection of feeder cables, whilst magnetic balancing is. 
best suited to the protection of transformers and other 
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station plant. When magnetic balancing is employed 
it is possible to combine the protective gear with 
measuring apparatus by using the same current trans- 
formers. The way in which these applications are ar- 
ranged can be seen from the accompanying diagrams. 
The simplest case is that in Fig. 1, which represents 
the protection of a simple case by E.M.F. balancing 
with star-connected current transformers. In this con- 
nection it may be pointed out that it is advantageous 
to combine the armatures of the contact-makers for 
each phase into a three-pole instrument. Тһе non- 
inductive shunts shown across the primary windings of 
the current transformers are not always necessary, but 
are usually employed. It is important that the pilot- 
wire circuits should be earthed at one end only, as 
otherwise there is a risk that current flowing in the 
earth at the moment when the breakdown occurs on 
some other part of the system may tend to flow through 
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pilot wires and affect other parts of the system. In 
Fig. 2 is shown the method of protection of branched 
feeders by means of E.M.F. balancing with an open 
reverse delta connected current transformers. The pro- 
tection of a transformer by means of magnetic balanc- 
ing is shown in Fig. 3. As under normal conditions 
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the magneto-motive forces in the magnetic balance cores 
are equal and opposite, the flux is practically zero, and 
the windings, therefore, are practically non-inductive ; 
measuring instruments may, however, be connected as 
shown. Generators and other plant may be protected 
in a similar manner. Several further methods of apply- 
ing the principle have been worked out and tried in 
practice with satisfactory results. Connections may be 
arranged in a variety of ways, but the principle is the 
same in all. А balance is created in effects due in 
same way or other to the current entering and leaving 
the system to be protected. 

In the preparation of these notes upon the Merz- 
Price system we wish to acknowledge the assistance of 
the British Insulated & Helsby Cables, Ltd., to which 
firm the inventors have granted the sole patent rights 
on condition that they shall sub-let the licence to 
manufacturers of cables and switchgear on agreed 
terms. 


BOURNEMOUTH TRAMWAY DISASTER 


HE inquest on the death of seven persons, as a result of 

the tramway accident at Bournemouth on May Ist, was 
resumed on May 13th and continued on May 14th. The driver, 
who is still too unwell to attend, was represented by Mr. J. 
O'Connor, M.P. Details of the accident, and a report of the 
first two days' inquest, were given on page 713 of our issue 
of May 7th. It will be remembered that the car left the 
rails on a curve after descending a steep hill at a high speed. 
The hand brakes were found to be fixed tightly on the wheels. 
after the accident, but the rear controller was found to be not 
in the off position, under which condition the magnetic brakes. 
could not operate. It was admitted during the first day's in- 
quest that three only of the four magnetic brake-shoes were in 
working condition, and also that on the day of the accident the 
controller had been found defective and had been repaired. 

On Wednesday, May 13th, evidence was given by persons who 
had seen the accident to show that the car went down the 
hill at a high speed, and also that the driver was applying the 
brakes. Mr. F. W. Lacey, borough engineer, stated that the 
line on which the accident took place was. relaid about two 
years ago, and would have been relaid again in six months 
or so. The rails were much worn, but there was a guard rail 
on the inner side at the curve, A car could go round safely 
at 10 or 12 miles per hour, but even with new rails a car 
would not get round safely at a speed of 15 or 20 miles per 
hour. 

Mr. J. Bulfin, the borough electrical engineer, said that he 
inspected the rails an hour after the accident, and found both 


.inner and outer rails in good condition for the proper speed, 


round the curve, of six miles per hour. He also confirmed the 
statement that, owing to the position of the controller handles, 
the magnetic brakes could not have been working, and that the 
only brake available was the hand brake. The latter, however, 
was sufficient if the speed was not allowed to get too high. 
With regard to the one defective magnetic brake-shoe, Mr. 
Bulfin said that of course four shoes would be more effective 
than three, but he would not have hesitated to allow a car to 
go down the hill with three instead of four shoes. Mr. C. 
Barber, traftic manager, said that the controllers and the brakes 
were examined twice a week. The hand brakes of the car in 
question were examined on the night previous to the accident 
and the controller on the previous Wednesday, but no report as 
to any defect was made. No car was allowed to go out with 
less than three shoes operative. He was perfectly satisfied 
that the magnetic brake of the car in question was working 
on the day of the accident. 

On Thursday, May 14th, the examination of Mr. C. Barber 
was continued. He stated, in reply to Major Pringle, the 
Board of Trade inspector, that he had made the experiment 
of sending a car (similar to that which met with the accident). 
with 32 men upon it, down a gradient of 1 in 12, at a speed 
of 15 to 20 miles per hour. Full power was kept on up to 
a certain spot, and then, on shutting off the power and арріу- 
ing the four magnetic brake-shoes, the car was stopped after 
running an average distance of 80 ft. "Three tests were made 
with three magnetic brake-shoes only, and the average distance 
in which the car was stopped was 84 ft. 5 in. The accident 
was, in his opinion, due to the failure of the magnetic brake, 
although, if the hand-brake had been applied in time, it 
should have been sufficient. He thought that the condition of 
the hand-brake indicated that it was not applied until the 
speed of the car had got too great. The failure of the mag- 
netic brake was, he thought, due to the fact that the rear- 
controler had become deranged unknown to the driver, in 
which case there would be no effect when he tried to put 
on the brake. There was also the possibility that the driver 
had accidentally left the controller in the wrong position wherr 
changing over at the terminus. Probably the driver did not apply 
the hand-brake soon enough because he was unaware that the 
magnetic brake was not working. If applied in time the hand- 
brake would have been sufficient, as for six months the cars 
had gone down this hill without magnetic brakes. W. Rushton, 
divisional inspector, stated that the car came in to be seen 
to on the afternoon of the accident. He made some adjust- 
ments to the controller, and satisfied himself that it was im 
good working condition, and the car went out on service 
again. W. Lait, depót superintendent, who examined the con- 
troller after the accident, stated that he found the rear con- 
troller set one notch backwards, whereas it should have 
been in the neutral position. He did not think that the fall 
of the car could have caused that; it was more likely that. 
it was in that position when the car left the terminus. This 
concluded the evidence on Thursday, and the inquest was 
adjourned until May 27th. 
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LEEDS CORPORATION ELECTRICITY ACCOUNTS 


E have received from the Electrie Lighting De- 

partment of. the City of Leeds a comparative 
statement of the results of the past year's working 
with those of the preceding year, which was submitted 
to the Electricity Committee with the revenue accounts 
on Monday. The following table summarises the chief 
figures of interest, and shows the marked improvement 
in the business of the undertaking :— 


1906-7. 1907-8. 

£ £ 
Receipts from sales for private lighting 79,951 80,928 
уз " street чп 4,536 4,661 
ae а power р 24,472 27,847 
Total receipts . 108,260 113,436 


Working expenses 32,468 35,276 


75,792 78,160 
Extraordinary renewals .. 14,272 13,372 
Gross profit " 61,520 64,788 
Income tax, interest, and redemption fund 58,110 57,866 
Surplus 3,410 6,922 
' Units sold . 11,368,956 12,412,861 
Average price per unit 2-28d. 2: 19d. 
Expenses per unit includiug extra- 
ordinary renewals, interest, and re- 
demption fund 2:914. 2:064. 
Surplus per unit  ... 0-07d. 0:13d. 
Capital expended during the year (less 
credits) . : £15,468 £35,495 
Total capital expended to end of year £843,323 £818,748 


The following statement analyses the year's receipts 
for lighting and power purposes respectively, and in- 
dicates the growth of each branch of the business 
separately :— 


LIGHTING. 
Number of 35-watt lamps installed at 31st March, 

1908... 317,890 
Number of 35-watt t lamps i installed at 31st March, 

1907 .. ... (e e com ave 807,933 
Increase during the year ... 9,957 (3:27) 
Units sold :— 1906-7. 1907-8. 

Private lighting... ... ... ... .. 5,627,089 5,771,597 
Street lighting 2 5 870,925 895,009 
6.498.014 6,666,606 
1906-7, 1907-8. 
Revenue ... £83,787 3 5 £85,580.16 6 
Average price per unit.. 3:09d. 3:08d. 
Units sold per lamp installed 21:40 21:25 
Revenue per lamp installed — ... 5/6°22 5/5°47 
POWER AND HEATING. 
Aggregate horse-power of motors installed at 31st 

March, 1908 . .. 8,379 
Aggregate horse- power of motors installed at 31st 

March, 1907 . i "aov : bi 6,880 


—À 


Increase during the year (in horse-power)... 1,499 (21:8) 


1906-7. 


1907 8. 
Units sold ... . 4,870,942 5,146,255 
Revenue £24,472 £27,846 
Average price per unit А 1:214. 1°164. 
Units sold per horse- power installed .. ... 79б 754 
Revenue per horse-power installed... .. £4 £3 13 2 


The revenue from sales of current for lighting pur- 
poses has been somewhat severely affected in the final 
quarter of the year by the introduction and rapidly in- 
creasing use of metallic filament lamps, by means of 
which a large reduction is effected in the quantity of 
eurrent consumed in the production of a given amount 
of illumination. It is anticipated, however, that the 
temporary loss of income by this cause may be ulti- 
mately recouped by a large influx of additional con- 
sumers, induced by the lower cost at which electric 
light can be obtained. The use of electricity as motive 


power again shows a satisfactory extension, the aggre- 
gate capacity of the motors installed on consumers’ 
premises having increased by 21:8 per cent .during the 
yeur, and the sules of current for this purpose are also 
much higher than during any preceding year, although 
the consumption in proportion to the horse-power in- 
stalled shows a decrease, no doubt due to reduced 
activity in some of the principal industries of the city. 
The recent reductions in the seale of charges for elec- 
tricity used for power and heating purposes are esti- 
mated to affect the ensuing year’s income to the extent 
of about £5,000, without allowing for the increase of 
business which is likely to result. It will be seen that 
the revenue has again had to bear a considerable charge 
under the heading of extraordinary renewals, the bulk 
of this representing the cost of replacing plant of a 
capacity of 700 kilowatts, which was only suitable for 
the now obsolete system of supply at a frequency of 
83 periods per second. It is satisfactory to know that 
the replacement of the whole of the 83-period plant 
has now Been provided for, and the charges for extra- 
ordinary renewals are therefore likely in the immediate 
future to be much smaller than in the past two years. 
Notwithstanding the favourable effect of contracts made 
during the period of lower prices, the expenditure has 


also been increased by an advance in the price of coal, 


the fuller effect of which will be felt in the ensuing 
year. The increased cost due to this cause during the 
past year is calculated to have been £1,336. " The 
weight of coal used per unit sold has been reduced by 
about 5 per cent. 

The following statement shows the cost per unit in 
detail for the past and the preceding year:— 


Year ended Year ended 
31st March, 31st March, 
1907. ~? 1908. 
d. d. 
Coal  .. CE “oes 0:19 | 021 
Oil, water and stores... .. .. .. ' 002 0:02 
Wages... ... aa 0:13 0:12 
Repairs, maintenance and renewals ... 0:15 0:12 
Rates, taxes, and insurance ... ... .. 0:07 0:08 
Engineers’ salaries ... З T 0:08 0:08 
Office salaries and general expenses i 0:05 0°04 
Total ordinary working expenses per unit 0°69 0°67 
Wages incurred on extensions, but not 
chargeable to capital account, being 
paid to Corporation's permanent work- 
теп ... . пе go eur на 0:00 0:02 
F, xtraordinary renewals о2о... n. 0°30 0:26 
Interest z A о GR хш 0:60 0:54 
Redemption fund charges iu Gas od 0:62 0:57 
Total charges per unit ... ... .. o 2:21 2:06 
Surplus profit per unit ... .. .. .. 0:07 0:13 
Average price obtained ... ... ... .. 2:28 2-19 


А 3,000-kilowatt steam turbo-alternator has been in- 
stalled at the generating station during the year, and 
after deducting the 83-period plant discarded, as before 
mentioned, the capacity of the plant is 12,740 kilowatts. 
An additional turbine set of the same capacity (3,000 
kilowatts) is on order, and expected to be available for 
use before next winter. The maximum load upon the 
plant has been 8.300 kilowatts, compared with 7,470 
kilowatts in the preeeding year, and therefore (ho load 
faetor (being the proportion between the units sold and 
the quantity which would have been generated if the 
load had been continuous and uniform throughout the 
vear) has been 17 per cent. During the previcus year 
it was 18 per cent.. and the decrease is due to the two 
facts already mentioned, viz., the reduced consump- 
tion per horse-power of motors installed on consumers’ 
premises, and the saving of current used for lighting 
purposes, during the last quarter of the venr. by the 
introduction of more economical lamps. E 
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“ AUTHORISED " CONTRACTORS 


A 5 announced in our issue of May "th, the Birming- 
ham Corporation has given notice that on and 
after June 30th next all installations intended to be 
connected to the Corporation’s mains should be carried 
out by '' authorised °’ contractors. А printed list will 
be drawn up of these firms, and will be available to any 
consumer in the Birmingham City area who may 
apply for it. 

On further inquiry we learn that, while on the whole 
the quality of the wiring work done in Birmingham is 
good, there are, as always, some cases of shoddy work 
being done. It is partly with a view to lessening this, 
and partly for the convenience of having a list of good 
firms to recommend to prospective consumers, that 
this step has been taken. The Corporation electricity 
department are constantly being asked to advise as to 
what firms consumers should go to for their installation 
work, and the practice has hitherto been to recommend 
certain high-class firms, strictly in rotation, from a list 
kept at the offices. The present plan of having a 
printed list is regarded as preferable. Every firm de- 
siring to be placed on the list of ‘‘ authorised ’’ con- 
tractors will be asked to give six recent installations 
as а reference; the department will examine some of 
these, and will decide from this examination whether 
the firm shall be '' authorised." Doubtless, in the 
case of firms in other towns applying, information will 
be.obtained from the supply authority in the town in 
question. 

We understand that the scheme is not meeting with 
any opposition on the part of the contraetors; in fact, 
the National Electrical Contractors’ Association has 
edis to have all its Birmingham members placed on 
the list. . 


SMALL TRANSFORMERS FOR METALLIC 
FILAMENT LAMPS 


HE Edison Swan United Electric Light Co. have sent us 
some particulars of a series of small transformers for 
metallic filament lamps, which they are now manufacturing at 
their works at Ponder’s End. We have on more than one 
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EDISWAN TRANSFORMER FOR METALLIC FILAMENT LAMPS. 


occasion pointed out the advantages to be obtained by this class 
ot apparatus. 

The construction of these transformers is seen from the accom- 
panying illustration, which represents one of these with the cast- 
iron cover removed. The whole construction appears thoroughly 
mechanical, and we are assured that only the best selected 
transformer plate is used for the cores, with the result that the 
no-load losses are very small. 'The design is such that the 


voltage regulation is within one or two per cent., and the power 
factor is given as 0°98 at half and 0°99 at three-quarter and 
full load. Lhe arrangement of the cover allows of good ventila- 
tion, and as regards the insulation ıt should be said that every 
transformer is tested with 1,500 volts alternating before being 
seni out. 

They are listed in sizes ranging from 300 to 1,000 watts, both 
as plain auto-transformers for secondary voltages of 100, 50, and 
25 volts, and also as balancing transformers for half the primary 
voltage. "The following particulars of a medium size trans- 
former for 450 watts, 200/25 volts, 50 cycles, will give a general 
idea of the sizes, weights, efficiencies, &c. :—No-load loss, 
9 watts; efficiency at half to full load, from 96 to 98 per cent. ; 
overall dimensions, 104 in. by 9j in. by 5j in.; weight, 54 lb. 


NATIONAL TELEPHONE CO.'S STAFF DINNER 


N Thursday last, the National Telephone Co.'s annual staff 

dinner was held. The guests this year included Mr. George 
Franklin (the President of the company), Lord Harris, Sir 
Albert Rollitt, Mr. С. Н. Robertson, and Mr. C. 5. Agnew 
(Directors of the company), Sir John Gavey, C.B. (Consulting 
Engineer to the Post Office), Sir Robert Hunter (Solicitor to the 
Post Office), Major W. A. J. O'Meara, C.M.G. (Engineer-in- 
Chief to the rost Ofħce), and Mr. С. Е. Preston (General 
Manager of the London Post Office Telephones). The chief 
officials of the company were also present, including Mr. Albert 
Anns (secretary), who occupied the chair, Mr. Frank Gill . 
(Engineer-in-Chief), Mr. S. J. Goddard (General Superintendent), 
and Mr. C. B. Clay (Metropolitan Superintendent). In several 
of the speeches, feeling reference was made to the loss which 
the company had suffered by the death of Mr. W. E. L. Gaine, 
the late General Manager. 

As usual, interesting statistics were given of the growth of the 
company during the year. Not including replacements, such as 
at Gerrard Street, 1/6 new exchanges had been established at 
an expenditure of over £150,000. The total number of exchanges 
up to date is 1,480. On April 30th last tnere were 457,564 
telephone stations, an increase of 36,085 over last year. No 
less than 1,513,511,576 messages were sent over the wires during 
last year (on the usual basis of an assumption of two messages 
per conversation), an increase of 136,204,744. These figures 
apply to the National Telephone Co. only, and do not include 
the Post Office system. The number of stations represents one 
to every 96 of the population ;—including the Post Office figures 
there would be a large reduction in this figure of 96. Excluding 
Germany, Mr. Franklin said, we have more telephones in Great 
Britain than. any five other European countries put together. 
During the twenty-eight years of the company's licence, 24 
millions sterling, he said, had been paid to the Post Office as 
royalty. 

Both Mr. Anns (who received an enthusiastic reception) and 
Mr. Franklin reassured the staff as to their positions when the 
Post Otlice takes over the business of the company on Jan. 1st, 
1912. It was absolutely erroneous, Mr. Anns said, to think that 
the Pension Fund would not be equal to its engagements, and 
when it was wound up he was confident that there would be a 
handsome surplus, in which ali members would participate. Аз 
to the actual status of the staff when the transfer takes place, 
Mr. Franklin said that it was quite clear that they were properly 
protected by the agreement of 1905 between the company and 
the Post Office, and also by the subsequent statement in the 
House of Commons by Lord Stanley (then Postmaster-General). 
Moreover, the Board of the company would take every oppor- 
tunity of seeing that no member of the staff suffered by the 
transfer. 

Other speakers were Mr. Goddard, who proposed ‘* The 
Guests," and Sir A. K. Rollitt and Major W. A. J. O'Meara, 
who responded to this toast. 


Electrical Association of Victoria.— Ihe report of the Council 
for the past session states that a gradual improvement 
in the progress of the association -has been distinctly 
noticeable. Mention is made, says the Australian Mining 
Standard, of the useful work done by the special tariff com- 
mittee which was appointed for the purpose of modifying the 
new Australian tariff. 'The rules of the association have been 
redrafted in order to make them as far as possible uniform 
with the Association of New South Wales. The officers for the 
ensuing year are as follows :— President, Mr. Noel Murray; 
азі presidents, Mr. Н. Noyes and Mr. Alcock; vice-presidents, 
Mr. Harper and Mr. Jackson; hon. secretary, Mr. Brearley; 
hon. treasurer, Mr. Mountain; auditors, Mr. R. O. Moore, r. 
Cresswell; council, Mr. J. L. Newbigin, Mr. Walker Fowler, 
Mr. W. Cumming, Mr. Woodward, Mr. Morrison. 
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METALLIC FILAMENT LAMPS FOR STREET 
LIGHTING 


N our last two issues (pages 703 and 740) we gave 

some interesting letters containing results of experi- 
ences in the use of metallic filament lamps for street 
lighting at a number of places, including Derby, Harro- 
gate, Horsham, Bray, Kettering, Sutton Coldfield, 
Cambuslang, and Yarmouth, from which it was seen 
that excellent results of life tests had been obtained. 
pointing in the case of Osram lamps to an average of 
about 1,500 hours. In those undertakings where the 
lamps had been in use long enough to enable accurate 
figures of costs to be arrived at, it was evident that the 
street lighting by metallic filament lamps is generally 
cheaper than gas. In some cases it has been found 
necessary to adopt some care in pairing the lamps 
suitably, and some difference of opinion was expressed 
as to the effect on the life of the lamps of enclosing 
them in outer globes and the desirability of permitting 
a certain amount of play in the holders to allow of 
movement in windy weather. In connection with the 
figures of life and cost, the following letter from Mr. 
A. C. Cramb, Borough Electrical Engineer, Croydon, 
who has devoted a great deal of attention to the sub- 
ject, is of interest :— 


We commenced experimenting with these lamps for street 
lighting about 18 months ago, and we have had 44 posts run- 
ning since February, 1907, and 38 since September, 1907. Each 
post has two 104-volt 35-watt lamps in series on 200-208-volt 
A.C. circuit. The average number of burning hours obtained 
per pair of Osram lamps has been nearly 1,300, but this is 
without taking account of lamps still running, which will 
bring the average well over 1,500. There is no appreciable 
diminution of candle-power throughout the life of these lamps. 
We have been running “Metalik” lamps since the end of 
January this year, and so far the results have been satis- 
factory; but there has not yet been a sufficient lapse of time 
for us to form а just comparison between the two lamps. 

Perhaps you will permit us to observe that the figures of 
running cost whch you publish in your article of May "th 
issue appear to be somewhat biased. A 35-watt Osram lamp 
gives about 28 candle-power, which is not equal to a gas 
mantle, if these are renewed with reasonable frequency, as 
they are in Croydon. We have been running several 200-volt 
60-watt Osram lamps for the past two months, and we con- 
sider that nothing less than these could compete with the gas 
mantle, nor do we think that а longer average than 1,500 
hours can be reckoned upon, at least with any of the lamps 
which are now upon the market. 

Our running cost meantime with one pair of 35-watt lamps 
per post is as follows :— M 

£ s. d. 

70 watts, 3,800 hours, 270 units at ljd. per unit... 1 8 2 

xm renewals (average 1,500 hours per pair), 

j pairs per annum ... T bes » .. 0 6 
£117 8 


We obtain the same price per annum for electric incandes- 
cent street lighting as the Gas Company. Our aim in Croydon 
is to instal one 75 candle-power lamp per post, and so give 
a much better light than the ordinary gas mantle, and to 
charge the same price. This lamp, however, has not yet made 
its appearance. | 


The following notes sent us by Mr. H. D. Munro, City 
Electrical Engineer, Exeter, are of interest. It should 
be. pointed out that Exeter was practically the first 
place where Osram lamps were adopted to any great 
extent for street lighting. In addition to the lighting 
referred to below, some of the main streets are lighted 
by Osram lamps after midnight, when the flame arcs 
are extinguished. Mr. Munro writes :— 


We have had an unusually extensive experience in this matter 
in Exeter, as we took over the lighting of some twelve miles of 
streets, in which our mains were laid, in the autumn and winter 
of 1906, with Osram lamps on our 100-volt supply, as soon as 
they were obtainable for that pressure. 'There are now some 
500 lamps in all, of which 135 are 110-watt lamps, mostly on 
tramway standards, and the rest 55-watt lamps on brackets on 


the old gas-lamp posts. We had at the time to make a some- 
what conservative estimate, as there was little information to 
be had as to the life of these lamps, or even as to their being 
obtainable in sufficient quantities, and the estimate (including 
cost of conversion) came out some 10 per cent. to 12 per cent. 
above that of the local gas company, which tendered with 
single and double low-pressure incandescent mantles. The elec- 
tric lighting is at least equal to the incandescent gas lighting in 
other streets, and on the tramway routes is far superior, and 1 
think the lighting generally is well worth the extra cost. The 
life of the lamps, however, has considerably exceeded the 
estimate, with a consequent reduction in cost of renewals and 
attendance, and as a result we have obtained over ljd. a unit 
for the supply, which I consider a very satisfactory figure. 
Some of the lamps have shown exceedingly long life, ranging to 
above 4,000 hours, but the average of some 1,400 of them so far 
is about 1,200 hours. A good deal depends on making sure 
that they are not seriously overrun, and I hope to get the 
average considerably higher if the present quality of the lamps 
is maintained. Other metallic lamps than the Osram have also 
shown good results, but I have not enough data for definite 
statements as to their average life. Now that metallic lamps 
for the higher voltages are obtainable, I believe, from my 
experience, that any electricity department in the country should 
be able to compete on even terms with the incandescent gas 
mantle for street lighting, and make a profit on the transaction, 
in view of the high load-factor of this class of supply. 


A LARGE SUBMARINE E.H.T. CABLE 


HE illustration below is a drawing of the section 
of а heavy cable recently supplied by the British 
Insulated & Helsby Cables, Ltd., for laying across 
Sydney Harbour. It is an extra high-tension cable, 
and each core has а section of 0:062 sq. in. The cores 
are insulated with paper and lead-covered in the 


usual way. Above the lead is a layer of jute to serve 
Jute 
— JA _ Galvanised 


M ZAN Iron Wire 


as a bedding for the armouring, which consists of two 
layers of No. 10 S.W.G. galvanised iron wire. Over 
the armouring is а protective layer of jute. The heavy 
armouring is to prevent damage by ships’ anchors and 
from other causes. To obviate the necessity of making 
joints in the cable, it has been supplied in one length 
of 2,400 ft., and it weighs no less than 15 tons. The 
cable is to be used as a feeder on the Sydney tramways. 


Wireless Telegraphy.—Twenty-four new wireless stations are 
to be installed for the Spanish Government by the Compagnie 
Frangaise de Télégraphie Sans Fil. Of these, fifteen will be 
along the ро coast, seven will be on the Canary Islands, 
and nine will be on the Balearic Islands in the Mediterranean. 
It is stated that one of the new stations will also commu- 
nicate with the Marconi station at Clifden, and the station 
at Teneriffe will probably soon be in communication with 
Pernambuco in Brazil. 
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CORRESPONDENCE 


'" WIRE LAMPS.” 
To the Editor of ELECTRICAL ENGINEERING. 


Sik,—If the term '' wire lamp '' is to be used simply 
for the sake of a shorter '' fancy name,” it is as good 
as апу other invented name, and I, personally, have no 
objection to raise against it. It should, however, be 
well understood that ‘‘ wire lamp ' is a failure from a 
descriptive point of view when applied to the tungsten 
lamp, as no tungsten lamp at present in the market 
has a wire as its filament. Might I suggest ‘‘ metal 
lump ` as being distinctive from '' carbon lamp ’’? 

Yours faithfully, 

Queen Victoria Street. Н. Hirst. 

May 7th, 1908. (General Electric Co., Ltd.) 


To the Editor of ELECTRICAL ENGINEERING. 


Sin,—heferring to our letter of May 5th, we beg to 
say that in the closing sentence a slip of the pen has 
occurred. It should read as follows: ‘‘ We have used 
the term ‘ metal lamps’ for a considerable time, and 
our customers are quite used to it.’’ 

Yours faithfully, 

Charing Cross Road. J. STOTTNER. 

May 8th, 1908. (The Electrieal Co., Ltd.) : 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,—I am inclined to agree with your cor- 
respondent, “EBE. С. L.," that, although the 
term ''wire lamp,’’ suggested by Mr. Mordey, is 
more convenient, it is, nevertheless, somewhat of 
a misnomer. It seems to me, moreover, that 
to the non-technical publie, who form the bulk of 
the users, the term '' wire lamp ° would express no 
new idea, because to them the carbon filament lamp 
has always been a ''wire lamp." Again, the pre- 
carbon platinum lamp actually was a '' wire lamp,” 
and a “© metallic filament '' lamp too, but such a lamp, 
giving only one-sixth of & candle or less per watt, is 
not one that the term which is being sought for should 
be capable of including. It seems to me that what is 
really wanted is а term which will convey the idea of 
high efficiency or economy. Тһе word '' economie '' 
might be used, but I rather fancy that it is already 
appropriated as a trade name by some firm. As all 
the new lamps have an efficiency in the neighbourhood 
of one candle per watt, why not call them “© candle- 
watt ’’ lamps? 

Yours faithfully, 
GILBERT ScoTT КАМ. 

London, May 12th, 1908. 


To the Editor of ELECTRICAL ENGINEERING. 


Sır, —We think the point that has been raised is 
interesting, as these metallic lamps are now making such 
headway with the certainty of coming more widely 
into use, and if a better name can be found than is at 
present employed, this is the time for it. The term 
*' wire lamp,” however, we think is not suitable, and a 
word seems to be needed which covers the fact that the 
filament is composed of something more than metal. 
There is, in fact, something introduced with the metal 
under special chemical process, making distinction be- 
tween one metallic lamp and another, and which many 
people might like to know of, but which at present 
cannot be divulged. The most appropriate name we 
ean think of is that at present in use, viz., metallic 
lamp, which is what we had in view when we went into 
the matter and named ours with phonetic spelling. 

Yours faithfully, 
С. M. Boppy. 

Newington Works, Liverpool, 

May 13th, 1908. 


To the Editor of ELECTRICAL ENGINEERING. 


SIR,— While we agree that the term '' Wire Lamp "' 
is more concise than the term '' Metallie Filament 
Lamp,” it is quite evident that the term '' Wire "' 
should only be applied to а filament which has been 
drawn through a die. It is apparent that the ‘‘ Tan- 
talum ” is the only lamp now on the market that really 
possesses а filament which may correctly be described 
by the werd '' Wire,” as it would be quite a misnomer 
to apply this term to filaments which are squirted in 
the proeess of manufacture. It is, of course, recog- 
nised on all sides that the wire lamp, viz., the '' Tan- 
talum '' lamp, is at least as strong as any carbon fila- 
ment lamp, and this lamp has now been widely adopted 
for ship and train lighting, as it withstands an amount 
of vibration and unfavourable usage which would be 
too great for any other type of metallic lamp. 

We are, dear Sir, 
London, Yours faithfully, 
May 12th, 1908. E. P. BaRFIELD. 
| (Siemens Bros. Dynamo Works, 
Ltd., Supplies Department.) 
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METALLIC FILAMENT LAMPS FOR STREET 
LIGHTING. 


To the Editor of ELECTRICAL ENGINEERING. 


Sik,-—-You state in your issue of 14th inst. that I 
could have avoided trouble by pairing Tantalum lamps. 
Before making this remark I think you should have 
found out our practice in regard to this. For the past 
two years every lamp we have put into the streets has 
been carefully paired. Not only this, but when a lamp 
gives out a new pair is put up and the odd lamp brought 
in. After this all odd lamps are paired again in the 
same manner. Nobody has taken greater care nor been 
more particular in pairing Tantalum lamps than we 
have, so that your remark seems rather hard. I should 
be glad if you would be so good as to publish this letter. 
My trouble in 1907 was neither due to want of pairing 
nor bad voltage, but to the lamps themselves. This is 
proved by our 1906 results, using Tantalum lanips of 
125 volts as against 130 volts in 1907. During 1906 
we had not а battery, and our volts were steadier in 
1907 with a battery. 

Yours faithfully, 
A. J. ABRAHAM. 

Cambuslang, Мау 16th. 1908. 


Swiss Electricity Supply Statistics.—According to the Year. 
book of the Schweizerischer Elektrotechnischer Verein there were 
at the close of 1906, in Switzerland, 539 electricity works. Of 
these 240 were generating stations, 50 partly sub-stations, and 
the remaining 249 purely sub-stations. Of the generating sta- 
tions 51 per cent. were water-power stations. In 36 per cent. 
mixed water and heat engines, in only 3°5 per cent. steam 
engines, and in 9 per cent. explosion engines were the prime 
movers. ‘The water-power stations delivered 57:5 per cent of the 
total output, and the mixed stations 60 per cent. The capacity 
of the largest station was 16.000 kw. Of the 240 generating 
stations 60 generated — continuous-current, 25 single-phase 
alternating, 75 three-phase alternating, and the remainder 
generated on two or all three svstems. The usual transmission 
voltages employed were 1.000 and 5.000 volts, but in four cases 
the voltage was 25,000 volts. Опе high-tension direct-current 
transmission system operated at this pressure also. The dis- 
tribution pressures were between 100 and 120 volts in over 
50 per cent., and between 200 and 240 volts in 30 per cent. 
of the cases considered. The usual frequency was 50 cycles per 
second. The total kilowatts connected for all generating sta- 
tions were 161,000, of which 67,500 kw. was for lizhting 
purposes, 11.000 kw. for heating purposes, and the remainder 
for power. The following are given as average installation costs 
per kilowatt installed :—(1) For a water-power station: Elec- 
trical part £22, remainder £26, total £48 per kw. (2) Mixed 
water-power ond steain station: Electrical part £26. remainder 
£28, total £54 per kw. (3) Explosion engine station : Electrical 
part £62, remainder £38, total £100 per kw. The above figures 
are taken from an abstract іп Elektrotechnik und Mascrhinenbay. 
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ALTERNATING-CURRENT SWITCHGEAR RELAYS - 


N the introductory portion of his Paper, read last Thursday 

before the Institution of Electrical Engineers, Dr. C. C. 
Garrard remarked that the installation of control relays on 
high-tension alternating-current circuits had become standard 
practice, and was likely so to continue, but it was somewhat 
remarkable that many systems were in operation designed on 
what seemed to him to be erroneous lines. The object of the 
Paper was to deal with a number of such instances which 
had come under his notice, and to examine some other systems 
of control working at present in use or proposed to be put into 
application. 

Polyphase Relays.—A considerable number of polyphase 
maximum time-element relays have been installed in various 
supply stations. They consist of a polyphase-wound relay 
having a single moving element which moves under the action 
of the currents in two or three of the phases. We will consider 
such a relay in use on a three-phase four-wire circuit, in which 
case it would have three windings energised by each of the three 
phases. Let us suppose it to be set to operate after, say, 
30 seconds continued overload at 150 per cent. of full load. This 
means that after 150 per cent. of full load has flowed in each 
phase for 30 seconds the relay operates. Suppose now that in- 
stead of the overload occurring on each of the three phases simul- 
taneously, it only took place in one phase. It is clear that in 
order to operate the relay the overload on the single overloaded 
phase must be much greater than before; in fact, the current in 
the single overloaded phase will have to rise to two and a half 
times the normal full-load current before the relay will operate. 
For this reason polyphase relays should never be used, but 
always single-phase relays connected separately on two or three 
of the phases on three or four wire systems respectively. Тһе 
same objection applies to the use of polyphase reverse relays. 
In fact, under some conditions with a reversal in one phase 
only the tendency towards operation in the relay due to this 
reversal is neutralised by the increased forces in the opposite 
direction due to the unreversed phases, and the relay quite fails 
in its action. 

Solenoid Relays.— These consist of a solenoid having а mov- 
able iron plunger, which is sucked up when the current in the 
solenoid exceeds a certain value. The iron plunger is attached 
to a dashpot or air-bellows, which retards the travel of the 
plunger, the amount of the retardation being varied by means 
of a small valve which controls the clearance in the dashpot, or 
the rate at which air can pass in or out of the bellows, &c. 
Thus the plunger is caused to take a certain time to travel to 
its top position. When the top position is reached, contact is 
made in the trip-coil circuit and the controlled circuit is opened. 
As the plunger goes up the magnetic reluctance goes down. 
Now, with a constant magnetising force in the relay the attrac- 
tive force on the plunger varies inversely as the square of the 
reluctance. It follows that if, due to the passage of a certain 
current through the relay, the plunger is caused to travel up- 
wards, the higher the plunger goes the less the current neces- 
sary to keep it in its new position. Thus the current in the 
controlled circuit can. fall again to its normal value, but the 
plunger will not fall, but remain “floating” for an indefinitely 
long period near its top position. If, now, the current again 
increases, the plunger will complete its upward journey, but 
without any time element whatever, this being due to the fact 
that the first small movement in a dashpot is unretarded, no 
matter from what position in its travel the plunger starts. 
Translated into practical conditions, these results mean as fol- 
lows :—At time of full load a short comes on the system which 
is intermittent in nature. The current increases sufficiently to 
pull up the plunger of the solenoid relay, but not for a sufficient 
time to close the trip contacts. The short goes off, but the 
full load remains flowing in the circuit. Consequently the 
plunger does not fall, but remains floating near its top position, 
and the next time the short comes on the relay operates with- 
out any time element whatever, and the whole object of the 
apparatus is vitiated. These results show pretty conclusively 
that the dashpot solenoid type of maximum relay is not to be 

-relied upon for dealing with intermittent overloads or shorts. 

Fuse-shunted Trip Coils.—A method sometimes adopted to 
impart a time element characteristic to an ordinary circuit 
breaker is to shunt the trip coil with' a fuse. Normally, the 
secondary current of the current transformer flows through the 
fuse and not through the trip coil, until the fuse blows and the 
current is diverted through the coil. The time taken for the 
fuse to blow gives the time element. It is only possible to 
use this scheme for alternating currents, as with continuous 
currents the whole of the current passes through the trip coil, 
and a sufficient volt-drop to blow the fuse cannot be obtained. 


The chief advantage of this scheme is cheapness. Its efficiency 
may be judged from the following considerations. The two 
essential functions of a time-element device are that the time 
lag should prevent the circuit breaker opening with every 
momentarily abnormal rush of current, and that if two time- 
element circuit breakers are in series, it should be possibe to 
adjust one to open before the other. The point to be ascer- 
tained is how far this discriminating action can be attained. 
The following experiments were made to elucidate this. The 
trip coil used was a standard 10-ampere one, having a volt-drop 
of 2°8 volts at 50 cycles, the plunger being set so that it was 
pulled up with 10 amperes through the coil. In order to ap- 
proximate to working conditions, the current through the coil 
and fuse in parallel was kept constant at 8 amperes, and then 
suddenly increased by definite amounts, and the time noted 
which elapsed before the trip coil operated. Curves (Fig. 1) 
give the results obtained by varying the thickness of the copper 
fuse wire. It will be seen that altering the thickness of the 
wire not only alters the current at which the combination works, 
but also affects the time element enormously.’ Thus independent 
adjustments of the time and the current calibrations are not 
feasible—at least, if fuse wires of constant length and of the 
same material are used. А characteristic of all the curves is 
that on large overloads the times taken all become practically 
zero. That is to say, on heavy overloads any time discrimina- 
tion disappears altogether. The fuse-shunted trip coil may, 
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however, find useful application on motor-control panels where 
ordinary fuses are not desired, and where a discriminating 
action, apart from the prevention of the machine being cut off 


.due to every temporary overload is not wanted. 


Maximum Relays Connected on the “ Resultant Principle." — 
For three-phase three-wire systems two separate single-pole 
relays are theoretically necessary to afford complete protection. 
When what may be designated the “resultant” scheme of con- 
nections has been used a single one-phase relay only has been 
installed, but in conjunction with two current transformers, so 
connected that the current in the relay is the vectorial resultant 
of the current in each of the phases in which the current trans- 
formers are situated. А superficial examination would lead one 
to think that as the relay current is the resultant of the cur- 
rents in the two phases, an overload in either will cause the relay 
to operate and thus afford complete protection. In three-phase 
four-wire systems three current transformers are necessary, but 
only two relays are used, the idea being to save the cost of the 
third relay. Exactly the same consideration, however, can be 
applied to this case as above, as it is quite possible for one 
phase to be overloaded, since it has a return path through the 
fourth wire. If this overload has a large phase displacement 
relative to the currents in the other phases, then the condition 
may arise of very big overloads in the one phase and the circuit 
breaker not operating. Тһе only safe arrangement is to have 
the same number of relays as current transformers. If the 
circuit be a four-wire one, then three relays are necessary; if 
three-wire, then only two relays are essential. 

Reverse Relays on Generators.—These should only come into 
operation when a serious fault has developed on the generator 
or prime mover of the nature of an insulation breakdown in 
the winding, or a total failure of steam power. А short con- 
sideration will show several cases of accident to the prime 
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mover, in which an automatic disconnection from the busbars 
would only be an aggravation of the trouble. For example, 
consider two or three large compound Corliss engines, with 
three-phase generators running in parallel. A not uncommon 
fault is the failure of one of the admission valves to open, with 
the result that steam is admitted to only one side of the piston. 
Under these circumstances a large surging current passes back- 
wards and forwards from the faulty to the good machines. "The 
fault with the valve is but a small matter, and the driver 
attends to it immediately, the surging current ceases, and every- 
thing goes on as before. If, however, this set had been cut 
off the busbars, the other generators would have become seriously 
overloaded, with probable variation in volts, and all the trouble 
of synchronising would have had to be gone through. 

With the diminution or total failure of the field current of a 
generator, the current in the windings increases greatly and 
leads considerably on the machine volts. Provided the set re- 
mains in synchronism, and the steam supply is in order, the 
alternator continues to supply energy to the system, and there 
is no reason why it should be disconnected from the busbars. 
The large increase of current is noticed by the switchman, who 
immediately seeks for and remedies the fault without any 
serious disturbance of the supply. If when the field circuit fails 
the set drops out of step, then it should rightly be discon- 
nected. 

It will be understood that any form of relay, one of whose 
constituent parts is a shunt coil. will be affected by variation 
in the voltage applied to the same. The shunt coil of the 
generator reverse relay is excited (through the intermediary of 
potential transformers) directlv from the busbars. On the occa- 
sion of an accident to one of the generators, the busbar, volts 
wil tend to go down. The trouble is intensified by the fact 
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that, as has been shown, an instantaneous relay cannot be used, 
therefore there is more time for the voltage to fall. It must 
be remembered, however, that a failing generator in parallel 
with one or more good ones is not likely to pull the volts down 
to any very alarming extent. Probably a 50 per cent. reduction 
is the maximum to be expected. It is clear, however, that the 
calibration of the relay should be as little affected by variation 
in the busbar voltage as possible. Fig. 2 shows the effect of 
reduction of the shunt voltage on the calibration of a reverse- 
power relay of the wattmeter type.  . 

The most suitable value to which a generator reverse relay 
should be set is such that it will operate, after the requisite 
time element, with an energy reversal of 10 per cent. of the full 
rating of the machine. With this setting the current which 
can flow in the generator windings is never very excessive. 

Reverse Relays at the Ends of l'eeders.—The function of such 
relays is to prevent a fault on the feeder being fed back from 
the sub-station or distribution network. The currents which 
flow into such a fault will have passed through long lengths of 
feeder, the C R and inductive drop in which will cause the 
voltage applied to the shunt of the relay to fall. Thus reverse 
relays, situated at the ends of feeders, are far more likely to 
be affected by drop in volts than are those on generators. For 
this reason it is desirable for the relay to operate as quickly as 
possible after the occurrence of the reversal. The objection to 
instantaneous reverse relays on generators does not apply here, 
as a similar action to the slow surging of current, or cross- 
current, from one generator to another cannot take place. Тет- 
porary reversals of energy in a feeder may happen, however, 
due to hunting of the sub-station machinery. The hunting may 
be set up bv a temporary disturbance in the system, such as a 
short circuit with consequent lowering of voltage. With an 
instantaneously operating relay the first reversal, provided it 
be of sufhcient amplitude, will cause the relay to operate, and 
thus the circuit may be opened when there is not any need for 
it. As the time-limit relay is inadmissible, this action must 
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be obviated by other means. The determining factor is obvi- 
ously, to what degree may hunting occur in the sub-station 
machinery without the same falling out of step? Naturally, if 
it be going to fall out of step the opening of the circuit is an 
advantage. On the other hand, a moderate temporary swing 
might be set up between the sub-station and the generating 
station, which will be damped out immediately and not do any 
harm. The instantaneous reverse relay at the far end of the 
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feeder should be set, therefore, so that the minimum power re- 
quired to operate it should be above that likely to flow back, 
owing to such a harmless hunting of the sub-station machinery- 
It follows that the feeder-end relay should be set proportion- 
ately higher than the reverse relay on the generator; probably 
if it were set to operate at 25 per cent. of the normal full-load 
capacity of the feeder it would form the most suitable arrange- 
ment. Other considerations also indicate that a higher power 
setting of the feeder-end relay than the generator relay is 
admissible. With the latter the motoring current may be of 
very low power factor, and in order to keep the current within 
moderate limits the power setting of the relay must be kept 
relatively low. The feeder-end reverse relay is intended, how- 
ever, to prevent a feeding back into an earth or short circuit. 
Such current would be of high-power factor, and, if not inter- 
rupted, of considerable magnitude. Thus the high watt setting 
of the relay is justified. | 
Protection of Interconnector Cables.—Interconnector alter- 
nating-current cables are used generally to connect up one sub- 
station with another. The standard method of protection for 
ordinary feeders is by means of an inverse time-limit maximum 
circuit breaker at the generating station end and a reverse cir- 
cuit breaker at the sub-station end. It is obvious that this. 
system is not applicable to the interconnector, as power may 
flow in either. direction from one sub-station to the other. А 
diagrammatic representation of a generating station feeding two 
sub-stations connected together by an interconnector is given in 
Fig. 3. It is obvious that the interconnector should be pro- 
tected against excessive loads going through it of such a magni- 
tude that the cable itself is likely to be damaged. It is con- 
ceivable that owing to faulty superintendence the current im 
the interconnector may mount up to such an extent that damage 
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Fic. 4.—MEnz AND PRice’s SYSTEM or PROTECTION OF 
INTERCONNECTIONS. 


Some kind of maximum circuit-breaking 
device is desirable therefore, and as the only object of this is 
to prevent thermal damage, the time element should be very 
long—longer than any of the other maximum circuit breakers on 
the system, whose function it is to deal with shorts and acci- 
dental temporary overloads. For shorts and overloads on the 
system, other than those caused by the failure of the inter- 
connector itself, the circuit breakers on the feeders, motors, 
and generators must be relied upon. "The interconnector, from 
the point of view of control, virtually makes two sub-stations 
into one—that is, it is a prolongation of the sub-station bus- 
bars. So long, therefore, as the interconnector is in good con- 
dition, and not permanently overloaded sufficiently to be 
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burned, overloads and shorts on the system should never cut 
it out of circuit. The occasion when it should be cut off is 
when it goes wrong itself either by grounding or shorting. It 
is obvious that to attain this спа something more is needed than 
simply maximum or reverse relays at either end of the inter- 
connector, as these cannot discriminate between shorts or 
grounds in the interconnector, or in other parts of the system. 
To solve the problem it is only necessary to consider that the 
function of the interconnector is to pass energy from one sub- 
station to the other in either- direction. So long as it is doing 
this it may be said to be performing its function. It is, how- 
ever, not doing so when it takes energy from one sub-station 
and does not deliver it to the other—that is, when energy flows 
into the cable at both ends at the same time. It follows that a 
circuit-breaking apparatus must be installed at either end, and 
that these must be interconnected together. This is done 
generally by means of one or more pilot wires. 

Merz and Price's Systems.—The principle оп which this 
method depends is illustrated in Fig. 4. A current transformer 
(C.T.) is included in the interconnector at either end, the 
secondaries of which are connected together through the trip 
coils (T.C.) and the pilot, the return circuit being vid earth. 
So long as the current flows through both current transformers 
in the same direction, it is immaterial in which direction; the 
E. M.F.s induced in the secondaries of the C.T.'* balance, and 
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however, as the currents at either end become unequal, or a 
reversal at the one end relatively to the other takes place, cur- 
rent begins to flow in the trip coils, and when this has reached 
sufficient value the switches are opened. It may be mentioned 
that differential relays are used usually, in addition, for operat- 
ing the tripping mechanism of the switches as the arrangement 
of Fig. 4, although quite right theoretically, cannot be ap- 
plied practically in the simple torm shown. The advantage ot 
Merz and Price’s arrangement is that potential transformers are 
done away with altogether. In order to secure full protection, 
however, more than one pilot wire has to be run for each three- 
phase interconnector. 

Protection of Interconnector Cables by means of Electrically 
Interlocked Reverse Belays.—As the criterion of failure of an 
interconnector is simultaneous flow of power into it at either 
end, such a circuit can be protected by the installation of re- 
verse power relays at both ends, both relays being connected 
in а common tripping circuit arranged so that only when energy 
is flowing into the cable at both ends is the trip-coil circuit 
closed at both relays and the main switches caused to open cir- 
cuit (see Fig. 5). Normally, the trip circuit is broken at one 
relay and made at the other, or vice-versá, according to the 
direction of flow of power in the circuit. The relays close cir- 
cuit with a slight time-element, so that, on the flow of current 
reversing, one of the contacts is opened at the one relay before 
the other one is closed. On reference to Fig. 4 it will be seen 
that only when power is flowing into the cable at both ends at 
the same time is the trip-coil circuit complete through each 
trip coil and the circuit ruptured at both ends. А and А, are 
each a ‘pair of contacts which are closed automatically when 
the main circuit breaker at the corresponding end opens. Thus. 
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if the switch at the left end of the interconnector opened slightly 
before the one at the right-hand end, the trip-coil circuit would 
be closed at A and by the relay at the right-hand end. Thus 
the circuit breaker at the right-hand end would also operate. 
The object of this arrangement is to ensure that both ends of the 
interconnector will be disconnected, even if the two switches 
do not act quite as quickly as each other. Each trip coil is also 
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cieanged so that it is cut out of. circuit when its main switch 
has opened circuit, after, however, A (respectively 4,) has been 
closed. The trip coils, therefore, experience no danger of burn- 
ing out. The state of affairs might, however, arise that the 
left-hand switch was open and the right-hand switch was 
closed, there being а short or earth on the interconnector. By 
the act of closing the right-hand switch the trip coil of this 
switch wil] be put into circuit ready for operation, and the 
circuit through the same will be complete through the right- 
hand relay. which operates due to the flow of current into the 
fault, and through A. Thus the right-hand circuit breaker 
will be opened, while at the same time cutting out its own trip 
coil. Thus it is impossible to connect up the interconnector at 
either end while there is a fault on the same. The arrange- 
ment as set forth above, of course, necessitates that there should 
be some voltage in order to operate the relays. If the voltage 
absolutely disappears, the reverse relay will not work, and it 
may be thought that in the case of a very bad short circuit 
this will happen. Considerable experience has shown, however, 
that even under the worst conditions the voltage does not 
entirely disappear. and that if the calibration of the apparatus 
is unaffected by fall of potential down to 10 per cent. of the 
normal working voltage, all working conditions will be met. 
As the pilot wire onlv carries the tripping current, it will be 
seen that only one pilot is necessary whether the relays are 
single-, two-, or three-pole. Оп a three-phase system the relays 
wil be two- or three-pole, according as to whether the system 
be three-wire or four-wire. Messrs. Merz & Price suggest that 
the pilot wire, or wires, can be made up in the same multicore 
cable as the main conductors. there being generally sufficient 
space for this in the filling, which is used to make up the cable 
to a cylindrical cross-section. "This, however. is open to the 


serious obiection that if a serious fault or burn.out occurs the 
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pilot wire will be broken most probably. It would be much 
better to keep the pilot wire quite distinct from the main cable, 
preferably laying it in a different duct. А system, therefore. 
which, under all conditions, only requires one pilot wire is of 
advantage in this direction. | 
Time-limit Maximum Circuit Breakers.—At the present time 
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it is general practice to instal time-element maximum circuit- 
breaking devices, in various positions, on all large systems. 
There have been a variety of forms used. Some have had a 
constant time-element independent of the degree of the over- 
load. ‘These are but rarely required, and we will only con- 
sider inverse time-element circuit breakers. Of course, apart 
altogether from the ditħiculty of arranging two fuses Іп series 
with the certainty of one operating before the other, high- 
tension fuses cannot now compete with automatic circuit 
breakers either in cost or efficiency. 

lf it has been decided that a time-element circuit breaker is, 
necessary on the outgoing feeder, the next point to determine is 
what this time-element should be. If it were only a question of 
arranging the various switches so that they opened in a pre- 
determined order the feeder time lag would be made as long as 
possible, as, naturally, the longer it is the more chance have the 
distant circuit breakers of operating before the feeder. Fig. 6 
shows the calibration of outgoing feeder relays installed on the 
6.6C0-volt 25-cycle three-phase feeders in a large generating 
station in Scotland. 1 am indebted to the chief engineer for 
the curve in Fig. 7, which shows the curve of the switches 
which are installed on the machines in the sub-stations. The 
curves of Fig. 6 were arranged so that, under all conditions, the 
machine breaker should operate before the feeder breaker had 
time to do so. These settings have proved to be satisfactory 
on the system in question. The sub-station machinery in this 
case consisted almost exclusively of induction motor-generators. 
Relavs having time-elements, as in Fig. 1, were subsequently 
installed on the outgoing feeders in a similar English 6,600-volt 
system, except that in this case the sub-station machinery con- 
sisted almost exclusively of 50-cycle synchronous motor-gener- 
ators. The difficulty was at once experienced that with the com- 
paratively long time-elements whenever a severe high tension 
short came on the system, the shock was so great that a great 
deal of the synchronous sub-station machinery fell out of step. 
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Generally a swinging of the current to and from the sub- 
stations was cet up which increased until the motors fell out 
of step. To get over this the time-elements were shortened 
several times until the calibration curve as given in Fig. 8 
was obtained on the outgoing feeders. It is considered that 
with such settings the system will be able to clear itself of 
high-tension short circuits without any danger of affecting the 
synchronous machinery other than that fed by the faulty 
feeder. 

It will be seen that in order to prevent the falling out of 
step of the synchronous machines the advantage of the long 
time-element circuit breakers has (in this case) to be dispensed 
with. Оп examining Fig. 8 the thought arises, Is this very 
short time element. worth keeping? Would it not be just as 
good to abolish the time lag altogether? This may seem a 
plausible thing to do, as it might be considered that the 
difference between Fig. 8 and an instantaneous action is in- 
appreciible. Really, however, this is not so, and there 15 
more difference between curve No. 8 and an instantaneous 
action than there is between curves Nos. 6 and 7. In order 
to get an idea as to what time a so-called instantaneous release 
mechanism took to work, an ordinary alternate-current trip 
coil was investigated. Aa examination showed that the time 
taken for the plunger to rise from the bottom to the top 
position did not exceed th of a second. It follows that 
the time element of an instantaneous release is less than ,).th 
of the time-element shown in the curve No. 8, and to go from 
this curve to the instantaneous release is a larger step than 
the sum total of the previous steps taken in arriving at curve 
No. 8. There is no doubt that instantaneous releases have 
been tried and found unsatisfactory by reason of too often 
and unnecessary operation. Tf now it should be found that 


the transitory currents that have given trouble with the in. 
stantaneous release are of shorter durations than the times of 
the curve in Fig. 8, then the retention of the time-eleinent, 
even if shortened to the extent of Fig. 8, is desirable. The 
general conclusion to be drawn from these notes is that the 
necessary and desirable time-elements of the circuit-breakers 
on each system must be determined experimentally. When in- 
stalling maximum relays, therefore, they should be such that 
their time-elements may be varied within wide limits inde. 
pendently of the currents at which they operate. It is not 
desirable to have the time-element too easily adjustable by 
means of a screw or some such arrangement outside the relay, 
as this provides grave danger of the time settings being altered 
by unauthorised persons. Тһе time-elements of all the circuit- 
breakers on the system must be considered as a whole, and 
after the correct values have been found the settings need 
never be altered. The curve in Fig. 5 gives a time-element 
which need not be exceeded on the outgoing feeders on the 
90-cycle synchronous sub-station system considered. Relays set 
with longer times than this resulted in the synchronous motors 
falling out of step when a high-tension short came on the 
system, and to get over this ditħculty very short time settings 
had to be resorted to. This entailed a sacrifice of a great deal 
of the possibility of arranging a selective action of the circuit- 
breakers in series one with another. It would, however. he 
inadvisable to resort to absolutely instantaneous-action circuit- 
breakers on this system. Much longer time-elements can be 
used on a system consisting of induction motor-generator sub. 
stations, and therefore a better grading of the circuit-breakers 
can be obtained. | 


DISCUSSION. 


Н. W. CLorHiER (Messrs. Reyrolle & Co., Ltd.) said he 
generally agreed with the contents of the Paper. When а bad 
fault occurred ón a system it was generally the practice to look 
round and see what things had been isolated which ought not 
to have been isolated; in fact, it became а sort of second nature 
with electrical engineers to expect to find these discrepancies 
in the operation of their géar. One of the worst offenders in 
this respect had been the reverse current relay. He had dis- 
cussed the matter of protecting gear with a very large number 
of engineers, but he had seldom found а man who was in sym- 
pathy with the use of reverse current relays, or reverse power 
relays, as the author called them. Mr. Andrews had from the 
earliest stages been the great instigator of them, and the work 
that he had done with them had been very great. But apart 
from that, there still seemed to be the danger of reverse cur- 
rent relays tripping when they should not trip, particularly when 
there were surging currents and low voltages. He could state 
as an absolute matter of fact that on the supply systems in 
Northumberland and Durham, when they had reverse power 
„relays installed, they had experienced so much trouble with 
them tripping at the wrong time that they had been taken out 
from the generators and from the feeder system. With regard 
to time-limit relays, he thought these were almost as undesir- 
able, the trouble being that they allowed a fault to maintain 
on the system and £o caused surging, with the result that their 
synchronous machines were thrown out of step and the whole 
svstem disorganised. The author was rather advocating the 
time-limit attachment to his reverse power relays. He admitted 
that this might avoid a good deal of trouble due to relays drop- 
ping out on momentary surges. At the same time, by putting 
the time element on the reverse current relay the same 
objection occurred as was the case with the use of time-limit 
overload apparatus, 1.e., the faults were not cut out instantane- 
ously enough. The successful features of a feeder-protection 
system on any high-tension network were these :—(1) The gear 
must part absolutely instantaneously; the fault must be brought 
out before it had risen to any dangerous dimensions, and бе- 
fore there was a, chance of serious surging. (2) The gear must 
be as simple as it could be made. (3) It must be applicable to 
all systems of network. (4) It must not bring out a healthy 
section for a bad fault developed in another section. This 
brought him to the question of the Merz-Price protection. His 
company had been privileged to manufacture and carry out a 
good deal of the early development work, and, therefore, the 
subject was of particular interest to him. The Merz-Price sys- 
tem was explained clearly enough in the Paper, but there were 
one or two details which were not quite correct. It was the 
only system he knew of which complied with the conditions 
he had iust enumerated. The author's proposal of interlocked 
reverse current relays was certainly ingenious, but it did not 
cover all the points. In the first place, it had a serious objec- 
tion. Supposing they had a generating station feeding two suh- 
stations, but an interconnector between them, with time-linit 
overload relavs in the main feeders and interlocked reverse- 
current relavs at both ends of the interconnector, this was all 
right in the event of a fault occurring on the interconnector 
cable, provided the first relays did not trip out when they 
should not trip. Supposing, however, that the incoming feeder 
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switch to one of the sub-stations was opened and a fault 
developed on the interconnector, there was no current being fed 
through that feeder, and therefore the gear became inoperative. 
It also had the objection that there were time-limit overload 
relays, and therefore faults on the interconnector did not come 
off the system instantaneously enough. Supposing they wanted 
to put a T at some point on the interconnector leading to another 
sub-station, that could not be done on Dr. Garrayd’s system, 
bécause it was obvious they would get reverse currents through 
the ends which would trip the circuit. breaker, во that, in these 
circumstances, Dr. Garrard's system had its limitations as com- 
pared with the Merz-Price gear. One of the great features of 


the Merz-Price gear was that they could have complicated net. 


works, such as ring mains, loops, tees, and in every case abso- 
lutely instantaneous isolation of a faulty section without inter- 
ruption of supply to the sound sections was assured. Не had 
had а demonstration of this which was not a test-room develop- 
ment. Only recently a 20,000-volt joint box developed a tault 
and was simply scattered to pieces. The section was in- 
stantaneously isolated without interruption to a single consumer. 
In this connection he would like to say what a large capital 
saving in the cable network could be obtained by the use of this 
system. Assuming a power station and a row of sub-stations, 
the ordinary system, carrying duplicate cables from the sub- 
station to the power station, called for five sets of cables each 
with its overload and reverse-current relay, and, provided the 
reverse-current relays worked and the overload Ro did not 
run the synchronous machines out of step, then that system 
applied. But with the Merz-Price system it was possible to 
take the five sub-stations and join them to the power station in 
a complete loop. Roughly, the saving on сарто expenditure in 
cable was 25 per cent., a saving which more than compensated 
for the extra cost of the pilot cable, but not only that, they 
could use bigger cables for the two main cables, which in a 
small system would be found more mechanical and reliable than 
the small cables used in the other system. The use of the 
Merz-Price system enabled the supply undertaking to connect 
consumers in a manner which was impossible under the old 
system, and he thought it would surprise many people to know 
what a very large system had been developed on this gear. 

Mr. В. WeLreourn (British Insulated and Helsby Cables, 
Ltd.) said that on reading the Paper he had found that the 
references to the Merz-Price protective gear were rather short, 
and he thought that they hardly give an adequate idea of what 
had been done with it, so he would like to make a few supple- 
mentary remarks on the subject. First of all, he wished to 
point out that Fig. 4 was incorrect, and that in practice a 
complete metallic circuit, and not an earth return, was used, and 
for this reason it was important that the pilot-wire circuit 
should be earthed at one end only, because when a breakdown 
occurred on any part of the network there was a risk that the 
earth current caused thereby might tend to flow through the 
pilot cores and operate the relays on a healthy cable, if there 
was an intentional earth on each end of the pilot circuit. With 
reference to the statement about multicore cables, Merz and 
Price did not use, and had never tried to use in practice, a 
system of pilot wires laid up in one cable with the main con- 
ductors. In all cases they had laid a separate three-core pilot 
cable with each three-core feeder, and had been gradually install- 
ing this system on this plan since 1904. The author's two objec- 
tions to the Merz and Price proposals seemed to him, therefore, 
todisappear. It might be well to state that Merz and Price began 
their experiments in 1902, and by 1904 were so assured of the 
results they could obtain, that they commenced systematically 
laying pilot cables with all new feeders. А large amount of 
money же been spent in the development of the system, and 
now practical experience had shown its unfailing reliability, 
with the result that there are at present 70 individual feeders 
totalling about two hundred miles of cable, and about fifty sub- 
stations containing some 50,000 kw. of plant protected on the 
networks, controlled by Mr. Merz, and there had been no case 
of faulty operation to date. A very extensive experience on 
the large networks under Mr. Merz’s control had shown that all 
the old systems for the protection of any interconnected network 
were the cause of endless trouble, and even on a small system 
where there was no interconnection, but where duplicate cables 
were used and where more than one supply was given in series, 
it was extremely difficult and very often impossible to get the 
old style gear to discriminate properly. In the earliest stages of 
development in Newcastle, down to about 1905, Mr. Merz tried 
nearly every make of overload and reverse-current relay then in 
existence, and soon was forced to the conclusion that it was 
impossible to discriminate with more than two, or at the most 
three, overloads in series under the conditions which exist on the 
high-tension network at the moment of short circuit, and that 
reverse-current relays were very erratic in action when surges 
took place, that is, they tripped just when they were not 
required to. . With such complicated networks as those of the 
Newcastle and County of Durham Companies, it would be 
hopeless to attempt discrimination by any other principle than 
that of balanced gear. The feeder cables were of every possible 
description, those fed from one end, those fed from both ends 
as interconnectors, and those with branches taken off feeders 
by direct Tee joints. 'The Newcastle engineers had worked 
very hard at this problem, and could now claim that they had 


the only large installations of well-tried and perfected protective 
gear, and that they could not do any automatic control worthy 
of the name unless they had this balanced gear. 

On the northern systems there have Deen a number (about 
twenty in all) of breakdowns on cables and transformers due to 
known causes, and the tauits had in every «ase been isolated 
without dislocating the supply on the healthy sections, and 
without shock being noticeable at the power station. It was 
fair to claim that this highly satisfactory result could only be 
obtained with this Казга gear, which operated instantaneously 
and was especially valuable on circuits involving synchronous 
plants. It was of the utmost importance to note, when tailures 
occurred, that the only sections which were isolated were those 
containing the faults, and the balanced protective gear on adjacent 
healthy feeders was yuite unaffected. The whole point was 
that there never could be any question of the gear failing to 
operate on a faulty section, there is no disturbance of healthy 
sections, and at the same time it operates instantaneously. 
Unless he misunderstood Dr. Garrard’s proposals, the electrically 
interlocked reverse relay proposed in the Paper necessitated a 
time-limit element, and he did not gather that instantaneous 
isolation of a faulty interconnector cable was claimed. This 
seemed to be a decided disadvantage on any system containing 
synchronous machinery which might be thrown out of step. To 
sum up the case for the Merz-Price system, first, it discriminated 
with absolute certainty, and was certain in its action in isolating 
faulty cables, transformers, or other plant, and was inoperative 
with equal certainty on healthy sections. Secondly, it was suit- 
able for use on all possible arrangements of cables, whether 
these comprised separate feeders or formed interconnectors, or 
consisted of branch cables without switchgear at the points of 
junction. Thirdly, it was as instantaneous in action as it was 
physically possible for any cut-out to be. Fourthly, the ap- 
paratus 1s of the simplest possible character, and needed only 
very slight occasional attention to keep it in perfect working 
order. 

Mr. J. С. STATTER, as a maker of, and experimenter with, 
relays, agreed with the author that the sclenoid dash-pot form 
of time lag was more or less useless for the reason that it 
climbed up the setting. With regard to the proper definition 
of time lag apparatus, specifications for time lags should state 
the number of seconds required at a given overload, and also 
the requirements under conditions of short circuit. АП breakers 
in series with one another, and which are desired to come out 
in some definite order, should have their time lag so arranged 
that there stil remained a small fraction of time lag even 
under short-circuit conditions. On the other hand, circuit- 
breakers for some purposes, such, for example, as the protection 
of motors, were better arranged to act instantly at а pre- 
determined overload, say. two or three times the normal work- 
ing load of the motor. А circuit-breaker provided with time lag 
of this description could easily be arranged to give as much 
as 10 minutes’ delay with a 10-20 per cent. overload, as may 
be deemed advisable, and yet have no lag at all when the 
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overload reaches 100 per cent. An arrangement of this sort was 
obviously preferable to the use of time lags giving some lag 
with six or seven times the full load. His own device could 
be arranged for either conditions. Referring to the curves shown 
in the diagram, it would be seen that there was an appreciable 
lag with six times the full load. The curves shown correspond 
to those shown by Dr. Garrard in Fig. 6, but whereas in Dr. 
Garrard's figure the settings for each relay were different, that 
is, one is set for 150, the next for 200. and the last one for 
500 атоегеѕ, the curves shown in his diagram were all taken 
with the relay set at 6 amperes. It would have been interesting 
to know what would have been the result of increasing the 
overloads in Dr. Garrard's experiments, and continuing the 
curves to much higher readings. It would seem, from the 
direction taken by the first two curves, that there was scmo 
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pessicitity ot their. meeting, in. which case selective action 
would be at an end. Referring to Fig. 2 it was unfortunate 
that the author had plotted the percentage ot load required. to 
operate tue relay їп watts. This was not what we wish to 
know : at was value in current that an engineer was concerned 
with in the case of a reverse-current. relay. if current. values 
were plotted instead of watts, the results were quite dilterent, 
and appeared to show that the particular wattmeter movement 
described by the author was not desirable in cases where a re- 
duction exceeding 50 per cent. of the volts might occur. in 
tact, taking into consideration phase displacement, fhe reverse- 
current might reach considerable dimensions on a reduction in 
bus-bar voltage of less than 50 per cent. 

Mr. А. E. Wepmore (British Thomson-Houston Co.) re- 
marked that considerable advance had been made in the art 
since the Paper on the subject was read by Mr. L. Andiews, 
than whom no one had done more to create a demand and to 
fill at. He held no brief for the defence of the polyphase 
relays referred to in the beginning of the paper, but he would 
like to point out one feature in their favour, a lault which 
occurred. on all three phases was generally хо serious that as 
soon as it was cut out the better. A fault on one phase might 
be only momentary, and it might be argued that there was 
an advantage їп а device. set to go at a higher current 
on such a fault. 
{уре mentioned in the Paper, this, he believed, had been the 
standard for the purpose of one of the largest manutacturine 
concerns in the world for seven years. He had had an oppor- 
tumty of checking the test results given in the Paper. applied 
to this device, and found that they were substantially correct. 
The rating given to this device was an altogether spurious 
rating, viz., 5j amperes continuous rating. If the device were 
applied to a number of generators, of the normal standard 
guarantee, it would be set at a materially lower setting than 
this. lt would recover itself at a current which was above the 
lowest current which the generator ought to be allowed to carry. 
teferring to the use of a fuse shunting the trip coil, he had a 
particular interest in this device. It was suggested in the 
Paper that it was possible to obtain a discriminating action with 
this device. and that small changes in the current setting 
affected the time limit enormously. It seemed to him that that 
was exactly what was required. In other words, material con- 
trol of the time element could be obtained without making 
material changes in the current setting. Another way of doing 
this was suggested in the Paper, viz., by using fuses of different 
materials. He at one time developed quite a number of fuses 
of different materials. One material had been found to answer 
all the requirements of service. ‘The author stated that they 
improved distribution, and therefore the fuse shunted trip coil 
was not suitable. Several of the largest London electric supply 
companies were employing this device extensively. ‘Turning to 
the author's remarks relative to cross-connected transtormers, the 
same arguments might be used in their protection as he had 
applied to the polvphase relays. lt was quite а question 
whether it was not an advantage to have а somewhat higher 
setting against faulty conditions than against conditions of over- 
load. At апу rate. he had never received any complaints of 
faulty action due to low power factor where this device .had 
been installed under his supervision, of any such action, and, 
as was shown by the Paper, the device had been very exten- 
sively used. To the faulty relay connections on three-phase 
four-wire circuits, a very similar argument applied. ‘There was 
an objection, however, which limited its use in a manner. well 
known to the makers. He had spoken of sinplicity in the 
evolution of switchgear. Whenever à simpler service replaced 
a more complicated one. it nearly always came to stay. The 
cross-connected transformer was not a simple device. although 
it appeared to be more simple than that of employing two 
transformers or relays where one could do the work. Personally 
he had actually advocated in some cases the employment of two 
or three, as the case may be, trip coils or relays where expense 
had not been the primary consideration, solely on account of the 
simplicity of the connections that it led to. He would like to 
raise a point with regard to the suggested. setting of the reverse- 
current device on a generator. Dr. Garrard suggested а setting 
of 10 per cent. of the full rating of the machinery for the 
time element. He thought the time element all right. He had 
had an opportunity of testing generators under very special 
emergency conditions, using the solenoid type of relay, which 
filled all the conditions laid down by Dr. Garrard, and pre- 
viously by Mr. Andrews, and he found it quite базу, owing to 
the slight hunting action of the governors, to obtain cross 
current. diuinz good parallelling amounting to 40 per cent. of 
the normal load current. The conditions laid down by Dr. 
Garrard were accompanied by cross currents. of very much 
higher values than that due to setting the relay at such a 
low value as 10 per cent. He believed in setting the reverse 
relay at very much nearer the value assigned to the cross 
currents which were likely to occur, and then put in only just 
sufficient time element to. prevent. the cross currents doing 
damage. 

Mr. Leonvrp ANprREWws (Key. Engineering Co.) said that some 
of the speakers had very kindly referred to the work which 
he had carried. out in this connection, hut he would like to go 
hack stil ogurther, and eive credit where credit: was dne. viz.. 
to Mr. J. =. Raworth. Tt was he who first drew attention Чо 


Turning to the solenoid relay ot the bellows’ 
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the mistake of using excess current circuit-breakers between 
generators, leeders, and transtormers, and the bus-bars they were 
supplying. Generally, he agreed almost entirely with Dr. Gar- 
ravd's remarks. ‘There was a point that Dr. Garrard would 
expect him to disagree upon, and that was on the question ot 
dealing with the failure ot the field current. That was a matter 
which Dr. Garrard, Mr. Field, and himself had considerable 
discussion after his Paper at Manchester. Mr. Field had, how-* 
ever, pointed out subsequently that relays of the reverse power 
factor type, which Dr. Garrard had reterred to, would operate 
with any reverse power down to 10 per cent. of the full load 
current. ln reply to that, he pointed out to Mr. Field that 
when the field circuit of a generator was open, there was no 
reverse power, and Dr. Garrard had admitted this to be a 
fact. But Dr. Garrard stated, “Provided the set remains in 
synchronism, and the steam supply is in order, the alternator 
continues to supply energy to the system, and there is no 
reason why it should be disconnected from the bus-bars.” This, 
however. was where he disagreed with Dr. Garrard. In effect, 
the author stated that if the machines were stil running їп 
synchronism, there was nothing to worry about, but he could 
not help thinking that in raking that statement Dr. Garrard 
could not have tried the experiment of opening the field of а 
venerator when there were two or three machines running in 
parallel. There was a leading current in the one machine 
which gave an artificial field which kept the generator in step. 
What became of this heavy leading current? If there was only 
one other generator going, it was bound to go into the other 
machine, and it became a leading current 180 degrees out of 
phase in the one machine and a lagging current in the other 
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machine. There were thus two machines in parallel. one with a 


direct current field and the other artificially produced by the 
leading current; the direct current field was soon wiped out 
by the enormous reactance of the lagging current in the other 
machine, and in а very short time the volts dropped down to 
something like zero, and if there were synchronous machinery 
running, it was almost bound to drop out of step. АП this 
was theory, but he would like to add that there were numbers 
of cases of breakdown and of entire shutdowns due to a field 
circuit being open, and he thought that a discriminating device 
that did not deal with the open field difficulty gave а sense 
of false security. He was grateful to Dr. Garrard for having 
given the curve of variation of calibration with voltage tor 
an alternating current reverse relay, which Mr. Statter had also 
referred to, because it enabled him to run to earth а rumour 
which had given him some trouble for a long time. He had 
been told time after time that Dr. Garrard's instrument. would 
operate on a reverse current of less than 20 per cent. when the 
potential fell to 10 per cent. But that was not Dr. Garrard's 
meaning, as he now made quite clear. Engineers had been accus- 
tomed to specifv the reverse current in amperes, and he had 
often scen specifications in which it was stated the device was 
to cut out with a current of 20 per cent. at normal potent .: 
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and perhaps cent. per cent. at 10 per cent. full load. If they 
took this in current, they got a totally different shaped curve, 
as Mr. Statter had shown. In the curve, given below, he had 
reproduced this. The bottom curve was Dr. Garrard's curve 
expressed in watts, and it was drawn to a similar scale. The 
other curve showed the reverse power in amperes. It would 
be seen that when they got down to about 20 per cent., the 
reverse current in amperes was about 16 per cent. of the full 


load current. This, he thought, explained why Dr. Garrard 
had always advocated a 10 per cent. setting. He entirely 


agreed with Mr. Wedmore that this was a great mistake; he 
would like to see 30 per cent., for then nothing would be heard 
ot these discriminating devices coming out when they should 
not. Imagine the curve starting on normal potential with a 25 
per cent. setting. and it would be seen where the curve would go 
to when 20 per cent. or JO per cent. of the normal pressure was 
reached. Those who had been working with him had aimed 
at—and it was a very diílicult thing to get—arriving at a curve 
that would give some 'such condition as this, viz., that the reverse 


current necessary to operate the device at normal potential 


should be something like 30 per cent., and that the current 
required to operate it at, say, 10 per cent. of the normal poten- 
iut about as low, perhaps, as they would get, should be cent. 
per cent., and that still left a chance of the device coming out 
with something like 5 per cent. of the normal, which was quite 
possible to obtain. He hoped Dr. Garrard in future would 
speak of the behaviour of his device in amperes instead ot 
watts. (Dr. Garrard: No.) Reference had been made to the 
Merz-Price system. This, he thought, was a most ingenious 
system. and enabled them to deal with the ring main problem. 
He was quite sorry to see Dr. Garrard was trying to make 
reverse relavs work on the ring main principle. He thought 
the Merz- Price system was certainly the best мау of dealing 
with a ring main system. On the other hand, he did not agree 
with Mr. Clothier, who apparently would have them believe 
that the Merz-Price system was the best for all conditions. 
His view was that switchgear designers should aim at supplyine 
devices to meet conditions as they were laid down. ‘The Merz- 
Price system was not applicable to the majority of systems laid 
down because they had no pilot wire, and there were other 
reasons. For many purposes a simple discriminating device was 
the best. Mr. Welbourn. who spoke after Mr. Clothier. also 
referred to the Merz-Price system, and talked a great deal 
about the reasons why Messrs. Merz and Price went in for this 
svstem, and the difficulties they had experienced with discrimin- 
ating cut-outs. According to this speaker, Messrs. Merz and 
Price had tried nearly every discriminating cut-out which had 
been brought out. Some vears ago Mr. Merz read a Paper in 
which he said he had not been able to get a reverse-current 
device that would work satisfactorily, and referred to his own 
experiments on different types of apparatus. After that Pape: 
he had told Mr. Merz that he could guarantee to supply him with 
a device that would do what he wanted. but so far as he knew 
Mr. Merz never tried one then. and he knew he had never 
tried one of his devices since. The sneakers who had advocated 
the Merz-Price system had referred to various cases in which 

they worked satisfactorily. but he himself had had numbers of 
cases of devices which were working satisfacterily апа never 
failed. vears before Messrs. Merz and Price began on their 
system. Some of them might remember that a few years ago 
he invited a number of engineers to Hastings to see a nail 
driven into a 2.000-volt feeder. He should not have done that 
if he had not felt prettv certain what he could do with it. and 
that svstem had never failed; there was no earthly reason why 
it should any more than the Merz-Price system. 

Mr. KrxELM. Ересемве (Messrs. Everett, Edgcumbe & Со.) 
said that all Dr. Garrard's curves of time lag stopped at about 
three times the full load, but it should be remembered that a 
short circuit might be anything over ten times the ordinary 
full load. In one well-known type of induction relay, which 
was made by a firm not 100 miles from Manchester, а damping 
"magnet was used for getting the time lag. and the time setting 
was arranged by altering the position of the magnet on the 
damping disc, with the result that first-rate curves could be 
obtained. as shown in the Paper, but. unfortunately, when the 
overload was fairlv large the disc reached synchronous speed. 
and consequently all the time lags were about the same inde- 
pendently of the setting of the magnet. They might, of course. 
alter the setting current rating, but with large overloads that 
was not of much use. It appeared to him that it was important 
Pad the time lag should be independent of any protecting force. 
e., that the movement should be set in motion and be moved 
touch a definite distance depending on the setting. He felt it 
was very essential that reverse-current relays should be reverse- 
current relays and not reverse-power relavs; it was not the 
current but the power that did the damage. 

Mr. B. Jexkin (Messrs. Kennedy & Jenkin) said one very im- 
portant point had not been touched upon in the Paper or during 
the discussion. Dr. Garrard mentioned that it was necessary 
to set the cut-outs to deal with synchronising the currents be- 
tween the sub-stations. motors, and the generators. He thought 
they would have to go a great deal further than that. Where 
there were a number of motor generators their power of generat- 
ing current from their flv wheel effect was so great that it was 
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necessary to treat the sub-stations as if they were as much 
generators as the power station. That accounted for so many 
of these troubles with reverse-current relays. People did not 
take into effect the power from the sub-station coming back to 
the generating station, A simple instance of this was where 
he had tour generators running in a power station, there being 
no interconnector between the two sub-stations. it was wanted 
to separate the tour generators, putting two on each sab-station. 
They cut the busbars. and the cut-outs opened, and two of the 
generatois simply dropped out. Та another case, with а High- 
field booster and а motor generator, the man opened the exciter 
rwitch and two of the шаш engines promptly dropped then 
reverse-current cut-outs. [t was the power coming from the 
sub-station. which upset things. In Fig. 5 this had not been 
taken into account. as the interconnector with pilot wire was 
only *rhown between the two sub-stations. The feeders between 
the power house and sub-stations should be protected. in tlie 
same way. otherwise the reversc-current relays at the sub-station 
end of the feeders would open at once on апу interruption oi 
short circuit. on the system. He had constantly found that not 
only would reverse cut-outs open in that way when one sub. 
station was feeding back to the power house and into another 
sub-station, but the motors would open their maximum cut-outs, 
the feeder maximum cut-outs at both ends would come out, and 
if there were separate busbars at the power house these would 
be disconnected. This was a very important matter and must. 
be taken into consideration. With the time-element one might 
possibly find what was wanted by going a step further than 
Mr. Statter, viz., by the use of an inverse time-element until a 
point was reached where they opened аё short circuit: this could 
be a fixed time-lunit, which could. be set. with absolute cer- 
tainty. lt should be a very small fraction of а second, but 
опу in that way would they be able to make certain that 
maximum cut-outs in series would open in the order they were 
wanted to. At present they almost invariably did not. 

Dr. GARRARD replied. shortly. to the discussion, and will 
reply more fully in the Journal. With regard to the Merz and 
Price system, thie was a very excellent one, and he had nothing 
{э ғау awunst it. The only thing was that it was complicated, 
and it certainly appeared that the makers found it more com 
pleated than had been originally thought. If they took the 
original patents of Merz and Price and saw the very simple 
arrangements. there. and then saw the price list now issued, 
there was а very great difference. The difficulty was the pilot 
wire. With an interconnector the pilot wire was essential, and 
could not be done away with. but it was an evil. Phere was 
an extra cable and tremendous expense and complication. The 
sub-station attendant did not know what was happening at the 
other end of the pilot. wire. and it was an evil which should 
be kept down to the very minimum. With regard to Mr. 
Clothier's remarks, it was quite true that the system in Fig. 4 
was a system for the protection of an interconnector, but if 
the switch was open the thing was not an interconnector any 
more, and it did not protect it. and, as Mr. Clothier rightly 
sald, it did not apply then. His ring main system was very 
vood. but he thought if they were going to work five sub- 


stations on this principle this was going a hit too far. If the 
two main cables happened to break down at once. which was 
not unheard of, the whole system would break down. Ot 


course, 1f they had pilot wires ‘between every sub-station and in 
parallel with every feeder. and had pilot wires running round 
every corner and between secondary and primary of all trans- 
formers and on generators, they w ould get a verv good svstem of 
protection. but it would be ап extremely complicated Bystem 
and not a bit in advance of the ordinary system of maximum 
time-eireult. breakers and reverse-current breakers. Of course, 


the maximum system had its limitations, every system had, but 


still he thought it preferable. Messis.. Merz and Price had 
carried it to the very extreme extent. Their svstem for the 
protection of interconnectors was very good. and he had said so 
їп the Paper., but he thought it was rather a large statement 
that, because it had operated with success twenty times, this 
was proof that it was a good system. He had made thousands 
of, relavs. and had had excellent results. He agreed with Mr. 
Andrews that Mr. Merz had not tried all maximum devices: he 
certainly did not trv his. On the question of solenoid relavs 
he was glad Mr. Statter agreed with him. As to his remarks 
upon Fig. 6. the relays. themselves were identical, but the 
transformers were different. All the relays were 10 ampere; in 
the first instance. they had a 10-1 current transformer. in the 
second instance а 20-1. and in the third instance а 50-1. апа. there- 
fore. it was that the various curves differed. Therefore. there was 
not much in the point raised by Mr. Statter on this matter. 
Mr. Statter also made some remarks about direct-current time- 
limit relays, but the Paper was headed ''Alternating Current. 
and he had not dealt with direct current at all. He had not 
wished to discredit the apparatus made by Mr. Wedmore's firm. 
аП he had done was to describe his own mental evolution. He 
had tried all these things. and it was very unfortunate that it 
had come out in this wav; he could not help it. On the quer- 
tion of different materials for fuses, he did not think this pos- 
sible. The Paper bv Messrs. Schwarz and James gave curves 
for fuses of different materials. aluminium, copper. and so 
forth. and in a contribution to the discussion on this Paper he 


~I 
<I 
C 


ELECTRICAL ENGINEERING 


May 21. 1908. 


showed that it was impossible to do that which Mr. Wedmore 
suggested. The curves invariably crossed. If they kept the 
same normal fusing current the curves crossed one another, and 
the order in which they would fall would depend on the over- 
load. With regard to the failure of the field current, that was 
a question of opinion; the opinion he had stated in the Paper 
did not agree with that of Mr. Andrews. If they wanted to 
guard aguimst this they should put a very simple device in the 
feld-current circuit, so that when the field broke it cut the 
main switch out. This could be done for а few shillings, and 
they need not rely on the reverse relay doing it. He did not 
think that when the field broke the reverse relay should operate 
unless the tlow of power into the faulty generator exceeded 10 
per cent. Mr. Andrews! curve was no news to him at all; in 
fact. he did not quite see the point of the curve at all. The 
machine would easily carry 60 per cent. overload ; under condi- 
tions of breakdown, they got 10, 20, or 30 times the full-load 
current. As a matter of fact, he had made parallel tests on 
o 009-volt generators with Mr. Andrews’ arrangement, and the 
results were favourable to his own. (Mr. ANDREWS: I also have 
made tests.) Dealing with Mr. Edgcumbe’s remarks, Dr. 
Garrard said he understood him to say that on a dead short 
cirewt with an induction type relay, the time might become 
zero. because of the synchronous speed. But in all the figures 
the lower curve was practically asvmptotic and would give a time 
excess, 

Mr. Ерсссмве said he did not suggest they would go to zero. 
but, if they all coincided, the times would be the same irrespec- 
tive of the setting. 

Dr. GARRARD said there were two methods of adjustment, one 
by the magnet and the other by altering the travel, and if they 
got over this, the minimum value of the time, was the time 
which determined the order in which they operated; and this 
was met in the different relavs bv different. lengths of travel. 
He was interested in Mr. Jenkin's remarks as to the very large 
flow of power that can come back from the sub.station. It was 
suggested in the Paper that the sub-station relay should be set 
for 20 per cent. He would be willing to put this at 100 per 
cent., or even higher, but the correct value could only be found 
bv actual experiments on the system. 

“Several written contributions to the discussion have already 
been received. 

Mr. Н. Bevis (General Electric Co.) wished to comment on 
Dr. Garrard's remark that a detrimental feature of the solenoid 
relavs he tested, was the variation in the magnetic reluctance 
of the circuit due to the different positions of the plunger. It 
might be that the relay tested had a return iron circuit, whilst 
if the circuit was mostly air, the Нах was rendered proportionate 
to the current. Relays could be made with the return circuit of 
air, in which case the defects mentioned would be greatly mini- 
mised. He did not agree with all Dr. Garrard’s criticisms on 
the solenoid relay. He had found them reliable owing to their 
simplicity. and pointed out that the overload and time adjust. 
ments could be made quite independent just as readily as any 
other tvpes, whilst the cost of manufacture is very much less. 
A reverse-current relay with a wattmeter movement lacked all 
provision for differences in power factor. Не did not consider 
it good practice to have a time limit on a reverse-current relay. 
The small reversals that took place during synchronising were 
negligible. А device was required to take care of a big reversal, 
and when this occurred the action should be instantaneous. 
The present tendency inclined. towards too many automatic 
devices: whilst, taken in moderation, they were essential for 
central station work. multiplication of such devices was not to 
be desired, and the object should be only to install the smallest 
number really necessary. | 

Mr. W. J. P. Онтох and Mr. G. Ховтн (British Westing- 
house Co.) did not think the author's remarks on solenoid relays 
were altogether correct. No doubt there were relays of this 
type which could be made to float. in the manner described, but 
if the movable iron plunger and the pole-piece to which it 15 
attracted were properly designed, they could be made to work 
with practically no danger of floating. It was obvious that in 
both the solenoid and disc types of relay, if the overload came 
on again in such a short space of time that the mechanism could 
not reset itself, then the relay would operate with a very short 
time limit in the second case. This. however, was in their 
opinion rather an advantage, as an intermittent short of this 
description should be disconnected from the circuit with the least 
nossible delay. Referring to Fig. 2. from the author's descrip- 
tion it would appear that the A.C. reverse relav in question acted 
on a drop in voltage without a corresponding increase in current, 
but on referring to the curve it would be noted that the 
ordinates were represented in watts, and. since the relay acted 
at 10 per cent. of full load watts with full voltage, it would 
act about 10:5 per cent. of full load watts when the volts had 
dropped 40 per cent. "This meant that the current would be 
practically doubled, and is the result which would naturally be 
expected with a wattmeter relay. The author's method of pro- 
terting interconnector cables had the advantage over the Merz- 
Price system of employing only опе pilot wire. but since, 
according to Fig. 2. the reverse relays proposed were dependent 
solelv on the actual nower їп watts passing throuch them, it 
would he possible. when the sub.station voltage fell to a very 
low value, that the current required to actuate the relay would 


be so great that the inverse time element muximum relays in 
series with the fault would act before the relays in question, 
thus shutting down the whole or part of the supply without 
isolating the faulty interconnector. The author recommended 
time element maximum relays with varying time element in 
series, whilst they agreed that this was the best method of pro- 
tecting distribution in sub-station systems, they believed that it 
was the subject of Mr. Stiliwell’s patent 25,422 of 1899. 


CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMPS.—-A handsome brochure from the Union Elec- 
trical Company gives nearly forty reproductions of the photo- 
graphs of applications of the company's Excello and other arc 
lamps, both at home and abroad, tor a very large variety of 
purposes. 

CONDUIT TUBES AND FITTINGS.—A comprehensive cata- 
logue from the Sun Electrical Co., Ltd., of 118 and 120 Charing 
Cross Road, gives full particulars ot the component parts ot 
the "Kalkos " system of tinned tube conduit wiring, which was 
described in ELECiRICAL ENGINEERING, Vol. Il., page 535. In 
brief, the system consists of specially drawn tinned brass tubes, 
tinned inside and out and socketed together with slip sockets 
and soldered, АП fittings, such as switch-boxes, elbows, tees, 
ceiling rose boxes, &c., are also tinned, so that the matter of 
soldering and making the circuit continuously metallic is an 
easy one. Тһе material is not liable to corrode, and absolute 
electrical continuity is attained by simply slipping a socket 
piece over a butt joint, and applying a blow lamp, no screwing 
being required. Useful teatures of the catalogue are the hints 
on estimating these equipments, and instructions for erecting. 

DRAWING OFFICE SUPPLIES.—. folding card {гош 
Messrs. А. E. Mallandain, of 51 Cheapside, contains samples of 
drawing and tracing cloths and papers. and particulars of 
instruments, pencils, calculating rules, &c., and a usetul ink- 
erasing liquid. 

ELECTRIC CLOCKS.-—A catalogue from Mr. G. B. Bornell, 
of Terminus Chambers, Holborn Viaduct, gives particulars ot a 
series of silent electric clocks on his patented system, which 
comprises any number of electrically propelled dials, the hands 
of which are moved periodically by the operation of a conta«t 
in a "master pendulum," fixed in any convenient place in the 
circuit. The dials rely for their action upon the effects of 
electro-magnetism and gravity alone, there are no springs or 
ratchet teeth, the movement 1s definite, and the м of time 
cannot be exceeded or missed. The master pendulum is self- 
winding, and, once regulated, requires no further attention. 
The contacts are absolutely sparkless, means being provided for 
obviating the effect of self-induction both in the master pen- 
dulum and in the dials. The system can be driven from 
batteries or from direct-current lighting circuits. A number of 
forms of dial are listed, including a pattern used throughout in 
the Piccadilly Hotel. 

ELECTRICAL PLANT.—A pamphlet from the Schorch Elec- 
trical Co., whose works are at Rheydt (Germany), describes 
and illustrates a number of varieties of motor-generators. &c., 
which this firm manufacture. The English branch has just been 
established, but the works in Rheydt have been established 
since 1881, and we understand that, during the past few vears. 
about 6,000 installations, totalling 250,000 h.p., have been sup- 
plied. Among the special features to be introduced are com- 
plete electrical equipments for mines and collieries, loom motors. 
and high voltage switchgear. 

MACHINE TOOLS.—. booklet entitled “Equipment Buyers’ 
Finance," by Mr. Arthur Winder, of Leeds, points out the 
economy of high-speed machine tools; illustrations are given of 
various machine tools by Leeds and Sheffield manufacturers. 
including Messrs. J. & P. Hill, E. Dennison & Sons, Bateman's 
Machine Tool Co., апа Peter Pilkington, Ltd. 


The Corps of Electrical Engineers.—' The movement in connec- 
tion with the electrical engineers required for the Territorial 
Army is making considerable progress in Birmingham. <As we 
have already announced, three companies are being raised in 
Birmingham by Mr. J. F. Lister, who will be in command 
with the rank of Lieutenant-Colonel. The three companics 
being raised are to be known as the Southern Wireless Company. 
the Southern Cable Company. and the Southern Airline Com- 
pany. The Wireless Company will be commanded by a captain, 
and the Cable and Airline Companies each by a major. "These 
officers wiil be responsible for their own companies on mobilisa- 
tion. The companies will be what are known as “Army Troops.” 
and on mobilisation they may not necessarily be attached to the 
Birmingham Regimental District. The period. of annual train- 
ing is from eight to fifteen days, the August Rank Holiday week 
being included. Тһе place of training has not yet been fixed. 
but in all probability it will be Salisbury Plain. We hear that 
about 150 men have already been attested, and no difttculty is 
anticipated in raising the required number, namely. 500. Several 
well-known members of the local section of the Institution of 
Electrical Engineers have been offered, and have accepted, com- 
missions in this new unit. 
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THE IRON AND STEEL INSTITUTE 


HE thirtv-ninth annual meeting of the [rom and 

Steel Institute was held on Thursday and Friday 
last at the Institution of Civil Engineers, under the 
presideney of Sir Hugh Bell. As previously anncunced 
in these columns, two Papers of electrical interest were 
down for reading. Тһе first of these, by Prof. B. 
Igewsky, described а new form of electric furnace for 
the smelting of iron. and was included in the pro- 
vramme for Thursday. There was, however, no dis- 
cussion to this Paper. 


А New Electric Furnace for Smelting lron 


Professor B. Igewsky points out that a supply of electrical 
energy equal to 500 kilowatts is usually suthcient tor the 
smelting of one ton of steel. Under modern conditions the 
electric furnace should be capable of producing steel more 
cheaply than by the open-hearth process; the crucible steel 
process may be excluded as a method for the production of steel 
on a commercial scale. Many works already employ electric 
furnaces, of the Stassano, Kjellin, and Heroult types. These 
furnaces work very successfully, but they all either employ 
low pressures (not exceeding 100 volts). or they themselves act 
as transformers. The author describes a method of working 
with high-pressure electric current, of which he has had seven 
years’ experience. The furnace is one of a type employing what 
may be called second-class conductors, such as magnesia, lime. 
silicates, or their colloids, such as Al,O,, 2510,, which, on being 
greatly heated, become conductors. It is absolutely necessary 
that the current should pass in the thinnest possible layer over 
the lower surface of the bricks. The pressure should be 1.С00 
volts for each metre space between the electrodes. By bringing 
the electrodes nearer together, or placing them further apart. 
or by providing the furnace with a number of electrodes, and 
onlv charging those which are immediately needed, it is possible 
to obtain & furnace which will work with all pressures in 
ordinary use. Such a furnace should work as steadilv as an 
incandescent lamp, and should develop the highest temperature 
that the bricks can support. The problem is, however. not 
entirely solved. Difficulties are presented owing to a pheno- 
menon analogous to that which the author has found to occur in 
the blast-furnace, and to which ne gave the name of differentia- 
tion.* The electric current only flows over the whole surface of 
the brick during the earlier stages. In a very short space: of 
time it concentrates itself along .the lines of least resistance. 
Little by little the path selected becomes the only zone affected. 
and the remaining surface remains quite cool. Differentiation 
can be obviated by dividing each electrode into a number of 
smaller electrodes furnished with regulators. Such a system 
could be employed for the firing of porcelain, for example. 

The application of the principle to the manufacture of steel 
and to the fusion of other smelted materials is more easily 
solved by the furnace being made to revolve, and supplied with 
a sufficient number of electrodes, so that the current does not 
suffer interruption. In such an arrangement the bricks will at 
one time form the vault and at another the bottom of the 
furnace. By this means the variations in temperature can be 
avoided, and each brick passing beneath the metal will have 
the same conductivity over the whole of its surface as any other 
brick. In addition to this the bricks will be automatically 
moistened with slag, so that their surfaces become better con- 
ductors than their interiors. If the principle of a revolving 
furnace be adopted, it is necessary that it should be furnished 
with a commutator, otherwise the current will short circuit 
through the metal. Fig. 1 shows a plan for a rotating furnace 
using threg-phase current. Such a furnace should be rotated 
about twenty times per minute. Tt is possible to construct a 
free commutator connected with the furnace by a cable. In the 
section shown in Fig. 2, the rollers can be seen, as well as the 
pivot which allows of the furnace being tilted in order to empty 
it completely. All the plates are of cast iron; a, a, are bricks, 
6, b. are electrodes placed between the bricks, and c, с, parts of 
the commutator ; e, e, are the brush holders. The inside diameter 
of the furnace is 175 millimetres, and the depth 215 millimetres. 
The cubic capacity is 517 litres. The space that can be 
occupied by metal is, however, only about 2 litres, and at the 
commencement little more than 10 kilogranimes can be charged. 
In the course of time the interior bricks wear, and the capacity 

of the furnace becomes greater. 'The author prefers a three- 
phase electric current, but usually employs a continuous current 
* Revue de Métallurgie, vol. ii, p. 847. 


of 250 volts and 56-60 amperes, г.е., 12-15 kilowatts. When cold 


the furnace 1s a non-conductor. 

The process of smelting is conducted in the following sequence 
of operations: The flame of a gas or Bunsen burner is made to 
impinge through the working opening, and when the furnace 
has been slightly warmed a little damp potassium hydrate is 
charged and the furnace is rotated. It will now be found that 
the furnace acts as а conductor, and the electric current begins 
to warm it. After a short time sodium hydrate is added, and 
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Fic. 1.—D1aGRaMMATIC SKETCH OF FURNACE. 


a, a, Firebricks; b, b, Electrodes and parts of Collector; c, stuelted 
metal; d, working opening: e, e, Brushes which remain stationary 
during the rotation of the Furnace. 


when the interior of the furnace is red hot sodium carbonate 15 
charged. ‘The corrosive alkalies which evaporate within the 
furnace do not cause as much harm as might be expected. 
Rapid heating 18, however, a danger to the bricks, which begin 
to crack. 'The best plan is to warm the furnace with gas 
during the night preceding the experiment. When the tem- 
perature of the furnace reaches a light red heat, cast-iron may 
be put in, and then scrap, or the order can be reversed. In the 
first case the author is in the habit of adding the new material 
gradually as the charge melts. In the latter case, when the 
iron becomes sufficiently hot, the smelting takes place at once 
оп the addition of cast iron. If a quantity of cold metal be 
suddenly introduced at one time, it is easy to reduce the tem- 
perature to such an extent that short circuiting occurs. The 
same thing occurs if the furnace becomes cool with the metal 
inside; small furnaces cool down in an exceedingly short time. 
In a large furnace where there is a considerable margin of heat, 
such an accident is hardly: likely to occur. Indeed, in order to 
bring them into working condition, it would suffice to charge 
some hot slag from some other furnace and to avoid having 
recourse to soda, which could not be other than injurious to the 
bricks. The outer bricks of the author's furnace are of fireclay, 


Fic. 2.—SEcrTION THROUGH FURNACE. 


and the inner of fireclay or dinas. The fireclay bricks are fairly 
good conductors, but the dinas bricks are exceedingly poor con- 
ductors. The author has, however, used both for years with 
successful results. With fireclay bricks care should be taken 
that less slag should be used. With dinas bricks it is his custom 
purposely to add fluorspar, cryolite, magnesia, and similar 
substances, in order to increase conductivity. Magnesite bricks 
appear to be ill adapted to the purpose, because they conduct 
too easily, while the current of 250 volts would, with the existing 
dimensions of the furnace, be too great for these bricks. Ex- 
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periments with dolomite and other bricks have not yet been 
carried out by the author. 

The electrodes in the furnaces illustrated are of iron. At 
first sight 16 seems astonishing that thev could be made to work 
in a furnace in which steel is being smelted. As a matter of 
fact, the electrodes melt and become slightly absorbed in the 
interstices of the bricks. But as the heat is developed on the 
surfaces of the bricks lining the inner side of the furnace, the 
crevices around the electrodes remain at a moderate tempera- 
ture, because they retain the slag and even drops of metal, which 
act as conductors. The author at first employed electrodes of 
ó to 4 millimetres in thickness. so as to drive them into the 
furnace from time to time by means of a hammer, but as that 
appears to be unnecessary he now employs thin sheet-iron 
electrodes. There are in the furnace twenty-four electrodes 
placed at intervals of 25 millimetres from each other. As in 
the furnace filled with liquid steel only. the fourteen upper 
bricks constitute the working surface, a difference in potential 
of *i*, or nearly 55 volts, is obtained between adjoining elec- 
trodes. As a result sparks are emitted on the collector on 
replacing each electrode, and frequently the spark is trans- 
formed into an arc. The path of the voltaic arc to the collector 
is shorter than that through the conducting brick. Оп the 
distance between these electrodes being reduced to 12 milli- 
metres. the difference of potential falls to 174 volts, and the 
formation of the arc becomes impossible. "The author has, 
however, adopted an alternative. Each flat piece of the collector 
is divided into three parts, connected to each other with rheostat 
wires. By these means each electrode becomes gradually shut 
off whenever the difference of potential reaches the vicinity of 
12 volts, and the formation of an arc is impossible. Besides 
that, he has fixed an additional brush on the electrodes, joined 
to the rheostats. This brush similarly serves to lessen sparking 
The method emploved to obviate sparking is the only compli- 
cated part of the furnace, the remaining principles being quite 
of an elementary nature. The manipulation of the furnace is 
likewise exceedingly simple, although with its present very small 
dimensions it requires constant attention. As a rule the author 
smelts a small quantity of cast-iron and afterwards adds scrap. 
The softest steel produced possesses an ultimate strength of 
568 kilogrammes per square millimetre. with an elongation of 
20 per cent. 

On smelting iron turnings with charcoal (1 per cent.) steel 
was produced with an ultimate strength of 85°6 kilogrammes per 
square millimetre. and an elongation of 3 per cent. Experiments 
for the production of steel from cast-iron by the ore process 
were also successful, and the fireclay bricks suffered less than 
might have been anticipated. The advantages clainied for a 
furnace of the construction indicated above are as follows :— 
High voltage and low expenditure of current; the possibility 
of using апу form of current ordinarily employed : compactness 
and high efliciency: homogeneity of the metal produced: mini- 
mum amount of surface contact with air or with the walls of 
the furnace; slag at a high temperature, favourable to the 
reactions needed: for the refining of the metal: minimum super- 
heating of the furnace; avoidance of carbon electrodes: and the 
possibility of using the furnace*for the production at a high 
temperature of any material in a fluid state. 


The other Paper. by Mr. W. Lambert, discussed on 
Friday, described the pyrometric installation of the 
Ordnance Factories. Woolwich. At this meeting. pre- 
vious to the reading of the Paper, the Carnegie Gold 
Medal for research was presented to Dr. Carl A. Bene- 
dicks, of the Universitv of Upsala, Sweden, for work 
in connection with electro-metallurgy. 


The Pyrometric Installation in the Royal Gun 
Factory, Woolwich 


After reviewing the circumstances which led to the adoption 
of pyrometrical methods in the factorv, Mr. W. Lambert 
describes the simplest form'of pyvrometer, which consists of the 
thermo-junction and an indicating galvanometer. The thermo- 
junction simply consists of a pair of wires of dissimilar metals, 
one end of each wire being twisted together. thus forming a 
junction which, to all intents and purposes. is regarded as a 
battery, since such a junction when heated is the seat of an 
electro-motive force which is a function of the temperature. 
The wires forming the hot-junction must necessarily withstand 
fairly high temperatures, seeing that the couple has to be intro- 
duced into furnaces, the heat of which sometimes exceeds 
2,0009 Е. А suitable couple consists of a pure platinum wire. 
together with a wire of 10 per cent. iridio-platinum allov, and 
thermo-couples of these two metals are used exclusively through- 


out the present installation. The free ends of the two wires аге 
available for the copper leads joining up to the indicating 
valvanometer. Тһе wires of the couple for furnace work are 
preferably threaded through double-drilled fireclay tubes, which 
serve to keep them apart throughout their length, and the whole 
inserted in a covering sheath of gas or steam barrel, the junction 
end of which is closed by a thin iron disc welded securely into 
the end. To the open end of the sheathing is fixed a head 
which serves to carry two terminals, on the under side of which 
the ends of the wires forming the couple are connected, thus 
ensuring à clean contact. The copper leads to the galvanometer 
being attached to the exposed portion of the terminals, care 1s 
necessary to secure à clean contact whenever connection 1s made. 
The galvanometer is a modification, devised by Colonel Hoiden 
over twenty years ago, ої the D'Arsonval galvanometer, and 
consists of a built-up, laminated horseshoe magnet, between the 
poles of which an adjustable frame holds a circular iron соге 
round which a light silver **former'' wound with a coil of wire 
partially revolves. This coil is held suspended between the top 
and bottom of the frame by a fine metallic strip of flattened 
phosphor-bronze wire. Fixed to the upper portion of the moving 
coil is a small, circular, silvered mirror. This form of galvano- 
meter 1s practically dead-beat. Its internal resistance is about. 
80 ohms. The galvanometer, together with a suitable iiluminat- 
ing lamp and transparent centimetre scale, are erected upon à 
rigid though light frame of cast iron. 

An instrument of this type was the first contribution to the 
present-day installation, and was used for ascertaining the tem- 
perature of the lead bath for heating test-specimens. A second 
instrument was ordered for use at the big furnaces of the oil- 
hardening and annealing section. Here, on account of the 
close proximity of the heavy hammers and other ponderous 
machinery. some difliculty was experienced as the result of 
vibration, even though the instrument was placed on a solid 
pedestal of concrete, the footings of which were several feet 
below the ground lev:!. Closely following this second instru. 
ment, a further addition was introduced, an instrument of the 
recording pattern. With this instrument also some slight troubie 
was experienced through vibration; but this, after a few expen- 
ments, was successfully overcome by suspending the galvars 
meter from a tripod in such a manner that the vibration was 
absorbed by three small spiral springs so arranged as to be in 
partial compression. This method of suspension has proved an 
admirable one, and has been adopted throughout the system. 
Several interesting thermo-metallurgical observations havin. 
been made concurrently with the calibration experiments upon 
this instrument. it was finally decided that it should be per- 
manently retained in the metallurgical laboratory as a standard 
iwstrument available for comparison and for such experin enta 
work as might arise, and that the oil-hardening section should 
be wired up to the laboratory in order that photographic records 
of thermal treatment in the mass might be obtained for per. 
manent record as occasion might demand. These three instru. 
ments formed the nucleus of what is now regarded by experts 
as one of the most complete pvrometric installations in the 
kingdom. 

The recording pyrometer consists of two light-tight mahogany 
cases, the larger of which contains a Holden-d’Arsonval dead. 
beat galvanometer. The other case contains a drum which is 
made to revolve by contained clockwork. The surface of this 
drum is covered with sensitised photographic paper. А гау et 
light, from either. a gas jet or a lamp, is thrown by means ot 
a mirror. at ап angle of 45°, on to the mirror of the galvan- 
meter, and is projected thence to the surface of the drum. and 
acts photographically on the sensitised paper. The galvano- 
meter is then connected by copper leads to a thermo-junctionr 
inserted in the place, the temperature of which it is wished u 
record. 

The heating of the thermo-junction causes a very small current 
to pass through the coil of the galvanometer which is deflected. 
and the mirror attached to it projects a spot of light on the 
surface of the drum. The amplitude of this deflection indicate- 
the temperature, and a continuous curve is traced on the photo 
graphic paper, which at once indicates what temperature ha} 
been attained at any particular period. A scale is also provided 
on which the temperatures can be read from time to tire 
without interfering in any way with the record. Two recordinz 
instruments of this type are in constant use day and night. ani 
constitute the laboratory end of the system. These two те 
corders are also regarded as the standard instruments of th» 
department. They are mounted on simple iron pedestals. tr» 
calvanometers being suspended inside the cameras from the 
respective tripods. The following branches are now wired un to 
and are under pyrometric control from the metallurgical labora. 
tory—the heavy forges, the oil-hardening and  temperin: 
branches. the case-hardening shop, the drop-forging plant. the 
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lead bath (specimen treatment plant), and the gas mufies 
throughout the department used by the tool-simiths and other 
craftsmen. The various sections of the gun department are also 
in direct telephonic communication with the metallurgical 
laboratory through a small local exchange board. Each of the 
larger sections previously named has an independent instrument 
room fitted with a simple indicating instrument. An attendant 
is always present in each room whose duties are: (1) To connect 
up the respective furnaces, take observations, and conununicate 
temperatures from time to time to the furnace-men, and also to 
гесога all such temperatures in a book. (2) To test repeatedly 
the zero of the instrument in his charge, and confirm the 
readings by telephonic reference at frequent intervals to the 
standard instruments in the metallurgical laboratory. (3) To 
report periodically the condition ot the couples under his charge, 
and to keep clean all terminals, connections, &c. (4) To anno- 
tate and file the photographic records received from the metal- 
lurgical department. 

The temperature of boiling water is taken as a common zero 
for the temperature scale of the whole of the instruments com- 
prising the installation. The standard instruments are cali- 
brated by the arrest representing the oiling point of water as 
zero and the freezing points of the following substances :— 


Solidification 
Temperature in 
degrees Fahrenheit. 


Substance used 
for calibrations, 


ТАЙ. as " te -— .. 4950. 
Lead ... тт oe E .. 621 
Zinc... UM ы е .. T86 
Aluminium 1,215 
Sodium sulphate 1,580 
Copper 1,985 


The metals are ordered from the trade as ''especially pure for 
pyrometer calibration," the purity of each parcel being ascer- 
tained before use by chemical analysis. А small crucible 
charged with about 8 ounces of a metal is placed in a Fletcher 
injector furnace until the contents are molten, a thermo-couple 
protected by a small porcelain tube sealed at one end is then 
placed in the molten metal and the gas and blast turned off. 
Observations are taken of the cooling of the metal, the tenipera- 
ture of solidification being indicated by the arrest in the down- 
ward movement of the beam of light upon the glass scale. In 
the construction of the recording instrument the glass observa- 
tion scale is fixed, as is also the drum; but the adjustment of 
the zero of the instrument 1s provided for by means of a 
tangent screw actuating a pivoted plate, upon which 1s mounted 
the tripod from which the galvanometer is hung. 

The sensitised bromide sheet after a twenty-tour hours’ run on 
the drum is removed, carefully excluding actinic light, placed in 
a printing-out frame containing a sheet of plate glass, the inner 
side of which is painter black, and upon which surface longi- 
tudinal and vertical lines are scratched, in such а manner that 
upon exposing the frame to active light lines representing both 
periods of time and temperature are printed. Common flashed 
ruby-red glass may be substituted tor the painted glass, the 
lines being etched upon the ruby surface by exposure to the 
action of hydrotluoric acid. ‘The exposed paper is then de- 
veloped, fixed, washed, and dried, dated and forwarded to the 
responsible foreman of the particular section for whom the 
record is intended. Each sheet represents a day's record in the 
form of curves of the temperatures of the various forgings 
treated in the furnaces of the section during the preceding 
twenty-four hours. 

A simple plug board of a double-pole pattern is emploved, to 
the back of which the respective leads from each furnace are 
conducted. These leads are of standard wire, gauge No. 18, 
of high-conductivity tinned-copper, insulated with pure and 
vulcanised india-rubber, taped and braided. Each pair of 

leads is enclosed in common gas or steam barrel, which is main- 
tained throughout the whole circuit from the furnaces to the 
pyrometric cabin of each branch, thus insuring freedom fro 
injury by the corrosive action of any escaping furnace gas or 
damage by abrasion from ladders, scaffolding, &c., during 
furnace repairs. The short flexible portion of the leads at each 
furnace, by which connection is made to the pyrometers in the 
furnaces, 1s protected by an asbestos covering, thus preventing 
any  hability of faulty insulation by the scorching of the 
ordinary coverings. Two plugs suspended on short flexible 
leads serve either for connection to the pyrometer cabin. or to 
transmit the thermo-electric current to the recording instrument 
in the metallurgical Jaboratory-—-according to whichever of the 
two plugs is inserted in the plug holes of the particular leads 
of the turnace under observation. The metallurgical laboratory 
being situated at some distance from the sections previously 


named, the resistance of the conducting leads is caretully 
measured, and in calibrating the respective instruments due 
allowance is made for this. Moreover, with each galvanometer 
a considerable predetermined series resistance is used, 
approximating some 500 to 60) ohms, and with such a resist- 
ance the slight differences in the lengths of the leads from 
one furnace to another is not suflicient to impair the accuracy 
of the readings. 

The method of insuring that, as far as possible, the actual 
temperature of the article heated is ascertained аз distinct 
trom the temperature of the furnace itself, is by sheathing the 
pyrometer tube in a circular тае of non-conducting material 
in such a manner that the extreme end of the pyrometer, 
which is in close proximity to the couple itself, shall be in 
actual contact with the article. The muffle ensures the absence 
of any false reading due to the temperature of the gaseous 
atmosphere of the furnace being conducted down to the thermo- 
couple. As many as fve and six thermo-couples are sometimes 
inserted in the long vertical turnaces of the oil-hardening 
section employed in heating the larger forgings forming the 
inner tubes of the heavier guns. "These gun tubes in the larger 
nature of ordnance sometimes exceed 60 ft. in length. The 
furnaces are gas heated, and by means of air ports combustion 
may be regulated with great uniformity, especially when соп- 
trolled by a number of thermo-junctions placed at regular 
ascending intervals in the walls of the furnace. The cold- 
junction of each couple with the pyrometer leads is maintained 
at an equable temperature by having suthciently long pyrometers. 
The further precaution is taken of calibrating the whole system 
with an allowance for the average cold-junction temperature ot 
the various pyrometers. 

The details of the construction of the pyrometers in use are 
as follows :—The ends of the couples are twisted together for a 
length of р of an inch; the twisted junction is then "autogene ”’ 
soldered by holding the ends in the oxyhydrogen Нате until they 
become fused to a small globule. Merely twisting the ends 
results, alter repeated heatings of the same couple, in loose 
contacts, and leads to false readings. ‘The unsecured ends of 
the wires of the couple are then threaded through the double- 
drilled porcelain tube of highly refractory clay. ‘This refractory 
covering, together with the couple wires, are maintained 
throughout the whole length of a pyrometer, even should this 
approximate 15 or 16 ft. in length, as is actually the case in the 
longer forms. The wires in the head are wound into two 
spirals, which are insulated from each other by short lengths 
of rubber tubing. ‘This affords a few inches of spare wire, use 
of which is made from time to time as necessitated by the 
re-making of а new junction, «е. The double-drilled fireclay 
tube, immediately at the junction end of the couple, is sawn 
through longitudinally for a short distance, just sufficient to 
little more than cover the end of the junction, and thereby 
preventing liability of any contact between the couple and the 
welded end of the iron sheath. The head is of cast metal, bored 
and tapped to fit the iron sheathing. The cover of the head 
carries the two terminals to which the wires of the couple are 
connected to the galvanometer leads. It is made of ebonite, and 
simply fastened by three screws. The iron sheathing is ordinary 
#-1п. gas barrel. For use at the lead bath the sheathing is a 
solid-ended tube bored from mild steel rod. Welded tubes 
have not proved satisfactory in use at these baths on account 
of the lead finding its way through after being in use but a 
short time. 

Upon exposure at long-sustained high temperatures, more or 
less crystallinity of the platinum апа iridio-platinum wires 
takes place. Neither the thermo-electric value nor the con- 
ductivity is materially affected by slight changes of this nature, 
but excessive crystallinity, however, renders the wire brittle. 
The malleability of the wire may be restored by momentarily 
glowing to incandescence by passing a current through the 
wire. If this 18 not convenient, the brittle portion of the wire 
may be cut off and the wires pulled down from the head, for 
which purpose the spirally coiled length at the end of the wire 
is provided, or, failing sufticient length to allow of shortening 
the wire, the whole couple may be transferred end for end. 
The gauge of the platinum and the iridio-platinum wires 
employed throughout the installation in making up the couples 
is of a uniform size, viz., 25 standard wire gauge. The advan- 
tage in securing a single coil of each of the wires is evident. 
It favours the chances of the metals being of the same com- 
position throughout and of the same thermo-electric value. Too 
much care, however, cannot be expended in satisfying oneself 
that each couple made up is practically of the same thermo- 
electric value, as otherwise the calibration of the instruments 
does not hold good for the whole of the pyrometers throughout 
the system. The variableness of the coil of wire may be tested 
on its receipt by cutting off portions from each end of a coil. 
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twisting the ends of the similar metals together, and connecting 


the free ends to the pgalvanometer. On applying heat to the 
junction no appreciable movement on the galvanometer scale 
should be observable, thus demonstrating the purity or uniform 
composition of the wire. 

There still remains a form of pyrometer which is in daily 
use for ascertaining shrinkage temperatures in the building 
up of ordnance, &c., and also for ascertaining the given teni- 
perature below which it is not deemed desirable to put further 
work upon a forging. This couple is similar in most respects 
to those previously described, but differs in one important 
feature. The fire end of the couple terminates in a small 
exposed platinum plate made up of two small circular discs, 
ro of an inch in diameter, of sheet platinum, between which the 
wires of the couple are lead, and the two discs secured by 
riveting each to the other. This small plate or disc standing 
proud of the end of the pyrometer is supported some distance 
from the end of the tube by a small spiral spring, thus ensuring 
a good contact when the couple is pressed to the face or side of 
the heated body. The platinum plate serves as a collecting 
dise, and, being very light and small, almost instantly acquires 
the temperature of the heated mass, and, being itself the actual 
hot-junction, proves a most etlicient thermo-couple. 


A short diseussion followed the Paper, but owing to 
the absence of the author the reply will be given in the 
Proceedings. 

The discussion was opened by Sir THomas Wricursox, who 
referred to the successful use of the pyrometer in the experi- 
ments which he had made in connection. with the decrease of 


temperature when blocks of iron or steel were pressed together 
in the same way as when two pieces of ice were pressed to- 
gether and were frozen together on account of the lowering of 
temperature. ‘The resuits of these experiments were embodied 
in à Paper before the Royal Society. 

Мі. W. HosENHAIN (National Physical Laboratory) thought 
that the potentiometer method was far preterable to the de- 
flection method of measuring the thermo-electne effects on 
account of the possibility of a change of zero ot the galvano- 
meter. He suggested. the use of bifilar suspension galvano- 
meters as à further precaution againmse zero. errors. He re- 
marked on the importance of protecting the leads from the fur- 
nace gases, as mentioned in the Paper, but did not agree with 
the author that annealing the couple by means of the electric 
current was sufficient to bring the couple back to its original 
condition. 

Mr. J. M. GLEDHILL (Manchester) emphasised the importance 
of temperature in the treatment of allov steels, particularly in 
the case of large forgings. The records of the temperatures 
during the treatment of forgings were most valuable, as in the 
case of any forging being found faulty its history could be 
traced. back. 

Dr. C. A. BExEDICKs (Upsala, Sweden) was surprised that 
the author did not attach*more importance to the control of the 


‘cold junctions, and wished to know whether any arrangements 


were made for this purpose. 

Mr. W. Н. Натев (*hetlield) referred to the different re- 
sults that were obtained with the couples in silica and iren 
tubes respectively owing to the travel of the heat along the iron. 

Prof. T. -TURNER (Birmingham) recommended the employ- 
ment of deflection readings and calibration curves іп preference 
to direct-reading instruments. The calibration should be 
made frequently and under working conditions. 


THE MANUFACTURE OF ELECTRICAL CONDENSERS FOR 
TELEGRAPHY AND TELEPHONY 


I; the Paper reud before the Institution on Thurs- 
day, May 7th, and reported fully in our last week's 
issue, Mr. б. Е. Mansbridge described the methods 
employed in the manufacture of electrical condensers 
for telephony and telegraphy. In the author's process, 
used by the Post Office for manufacturing condensers 
for telegraph and telephone work, metallic tin, precipi- 
tated chemically or electrically from а solution of tin 
in nitrohydrochlorie acid, is mixed with an adhesive 
and pasted on the paper; after drying, the metallised 
surface is burnished, and forms a coherent thin metallie 
film. The paper is then subjected to a high voltage, 
which fuses away the film of metal surrounding the 
weak spots in the dielectric. The drying, impregna- 
tion, and compression of the rolled condensers were 
dealt with at length in the Paper. In an appendix the 
Post Offiee and National Telephone Co.'s specifications 
for condensers for telegraphic and telephonic use were 
given. A long discussion followed the reading of the 
Paper :— 


Sir JOHN Gavey, K.C.B., said that he would like to make 
one remark with reference to the introduction of the rolled 
method at Mount Pleasant. This method was not of his design, 
as might be gathered from the Paper; but a hint had been 
wiven him by his friends, the Western. Electrice Co.. of New 
York and Chicago. The manner in which Mr. Mansbridge 
overcame the ditħculties of obtaining the well-conducting foil 
paper seemed to him like a stroke of genius. The fact also that 
this new method involved a self-sealing condition which elimi- 
nated accidental faults was also one of very great value. Many 
of them would rememter the old days, when the plate lightning 
arrester was first introduced. These arresters certainly pro- 
tected the instrumerts they were intended to protect, but they 
generally put the line to earth and caused an interruption of 
considerable duration. This earthing of the line was due either 
to the carbonisation of the paratlined paper separating the earth 
and the line plate, or to the fusing of small particles of metal, 
which made the necessary contact. Не must confess. personally, 
that when these condensers were first introduced on a large 
scale in telegraph circuits for quadruplex and other methods 
of working, he rather anticipated that they would get a good 
deal of similar trouble; but he was glad to find that in that 
he had made an error, because, although in theory the condenser 
would be a huge lightning arrester, in practice it absorbed the 
charge without causing a disruptive discharge. to earth. 

It must be borne in mind, of course, that an ordinary lightning 
discharge from a telegraph circuit was rather an inductive than 


a direct charge; in other words, when the pressure fiom a 
lightning cloud was reduced by a stroke of lightning, the static 
stress in the telegraph wire was released, a discharge took 
place, and when the end of the wire was connected with a 
condenser of about the same capacity the discharge harmlessly 
divided itself between the wire and the condenser. The use ot 
condensers had increased marvellously in the telegraph and 
telephone services. He would not like to say how many millions 
of condensers were row in use. Every modern telephone circuit 
had a condenser in it. They had also been largely used tor 
telegraph purposes, and that use was increasing day Ьу day. 
so that he did not think it was a very far-fetched idea if he 
were to say we were within measurable distance of having a 
condenser on every telegraph circuit, as was the case on every 
telephone circuit. The use of condensers had led to the intre 
duction of the universal battery system on many circuits whieh 
had previously been supplied with separate batteries at eveiv 
small station. This involved an enormous improvement in tele- 
graph working. From this point of view, therefore, anything 
which tended to facilitate their manufacture. to reduce their 
price, or to render them more suitable, was a very great advan- 
tage to Joth services. 

Mr. J. К. KiNcsBURY (Western Electric Co.) dealt with one ог 
two historical facts in connection with the use of condensers on 
telephone circuits. One of the earliest indications of the use 
of condensers on telephone circuits that he had been able то 
find was in a patent which was deposited in the United States 
Patent Oftice in 1878, and which was for the use of a condenser 
in place of a type of apparatus mentioned in a previous Spet a- 
tion of Roseburgh, and it was interesting to note that the 
type of apparatus which this patent displaced was practicaliv 
the same thing as the tube which Mr. Mansbridge had explained 
In connection with the Moscicki high-tension condenser. The 
following was the fourth claim of the Roseburgh patent :—** |n 
telephony, a glass tube filled with glycerine and water or other 
suitable liquid, апа provided with air-tight fitting caps con- 
nected with platinum points forming a high resistance medium 
capable of offering a high resistance to the galvanic current. 
and comparatively little resistance to the induced curren: 
applied substantially as and for the purposes specified." This 
patent was No, 212,510 of February, 1879, and was filed on 
Мау 25. 18/8. A few days later, however, Rosebureh had 
apparently found that a condenser was far more suitable for 
the purpose he had in view than glycerine and water and the 
first claim of his second specification was as follows :—** At апу 
station. on a telegraph or telephone line and on a derived line 
of the same, the combination of a telephone with or withe.t 
secondary current. apparatus and a condenser. so that the 
secondary current apparatus may be used without interferin. 
with the action of the galvanic circuit, and so that the eaivan 
circuit. шау be broken between the two points where the tw. 
ends of the derived line аге attached without breaking the 
secondary current. circuit. substantially as set. forth." Unter 
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about 1896 condensers were only used in a small degree in 
telephony and for very special purposes. But in 1896 the 
central battery system was being actively developed. This 
system eliminated the magneto, and hence provided, other things 
being equal. a cheaper sub-station dutfit. The condenser of the 
period, however, was a costly apparatus, difficult to make, 
unobtainable in large quantities, and generally he thought it 
might be said the invention of a cheap and practical condenser 
was as much an invention of necessity as was any other inven- 
tion with which they had had to deal. There were three engi- 
neers in the emplov of the American Bell Telephone Co., Lea, 
Westcott. and Robes, who developed a condenser manufactured 
from rolls of paner and rolls of tin foil, very much in the 
manner which Mr. Mansbridge had shown. and this having 
been brought to a practical conclusion, condensers were supplied 
for shillings instead of guineas, and in millions instead of tens. 
This was the position of the art when Mr. Mansbridge took a 
further step forward. It seemed obvious that if one single sheet 
of paper could carry with it the metal there must be economy ; 
and there ought to be greater certainty than in the case of 
ruuning two separate metals. In their London factory, the 
Western Electric Co. were adopting Mr. Mansbridge’s process. 
If they had not been able to convince other factories of its 
superiority, perhaps it was only a question of time before 
this would be done. | 

Mr. А. Wnarrry (British Insulated and Helsby Cables, Ltd.) 

thought that condensers of the type dealt with in the Paper 
might also be of some slight interest at the present time to 
electric light engineers, especially after the manner in which 
it was brought out in the discussion upon Messrs. Handcock 
and Dykes’ Paper on metallic filament lamps that the use on 
lamp circuits of transformers ov auto-transformers had seriously 
lowered the power factor of the special lighting circuits. These 
condensers with only a single interleaving paper could quite 
suitably be used up to 10, 20. or 50 microfarads capacity. and 
worked on circuits up to 250 volts without апу serious or 
scarcely noticeable rise of temperature; no doubt they could be 
made to stand 450 to 500 volts, and if they could be made 
cheaply they should be worthy of consideration, as a means 
of increasing the power factor. As regards the break-down 
point mentioned in the Paper, namely. 150.000 volts per centi- 
metre for the metal foil condensers, the practive at Helsby was 

to strain these condensers with a direct current of 500 to 600 

volts sent through a commutator so as to give a flat top curve 
alternatively positive and negative, and they tested and sorted 
out the weak conden ers at that pressure. It was found th 
they stood it for quite a long time. Тһе degree of electrifica- 
tion mentioned in the Paper as falling seriously with tempera- 
ture was the percentage fall of electrification. lt was not quite 
clearly stated whether the temperature coeflicients given at the 
end of the Paper were to be used for correcting both the 
megohms and the percentage fall of electrification. Frequently 
.the condenser shops were at high temperature about 859 F., 
and it would be interesting to know whether temperature had 
also a like serions effect on the difference in the National 
Telephone Co.'s specification between the absolute capacity 
measurement with direct current and that with alternating 
current. The formule given in the Paper for measuring 
megohms per microfarad of the condenser were interesting, and 
he presumed they were maximum possible figures and пої 
specification figures. Apparently they were based on figures 
something like 1,750 megohms per microfarad at 60° F. at a 
pressure of 300 volts. The Post Ottice telegraph condenser 
specification admitted 1.000 megohms per microfarad, and the 
telephone condensers about 300, so that slichtly different con- 
stants would be needed to get specification figures. He believed 
artificial cables (which had been referred to in the Paper) 
would be of very great use in technical colleges if they were 
used to cultivate the spread of knowledge in the telephonic 
art. Ав а matter of fact, such cables would soon be on the 
market at a reasonable price up to 60 or more miles. 

Major W. A. J. O'Mrana (Engineer-in-Chief to the General 
Post Otftice) gave a few statistics as to the use of condensers 
in the Post Ottice. During 1906 there were issued for telephonic 
use 14,150 condensers, representing 32.200 microfarads. Last 
year there were issued 14.800 condensers, representing 33,550 
microfarads and it was rather interesting to note that at the 
present time the Post Office had in use on their telephone circuita 
some 80,000 condensers, representing 0:182 farad. Sir John 
Gavey had referred to the increasing use of condensers for 
telegraphic purposes, and he was able to give a few figures 
in relation to that matter also. In 1906 the Post Office issued 
2.150 condensers, representing 15.270 microfarads. Last vear 
they issued 2,470 condensers, representing 12,150 microfarads. 
He had not the exact figures relating to the total number of 
condensers in use on telegraphic circuits, but he understood 
that in this country there were at least 6.000 condensers used 
in this way. All these figures referred to the paper condensers 
as described by Mr. Mansbridge. The Post Oftice had had these 
condensers Іп use for over seven years. and he could support 
the author in his claim that they were satisfactory from every 
point of view. They had not found them to fail from loss 
of insulation or in any other wav. 

Mr. B. S. Сонех (National Telephone Co.) said there was one 
very important point which Mr. Mansbridge had not referred 
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to, and that was the effect of alternating current upon capacity. 
In the specification of the National Telephone Co. for con- 
densers, reference was made in the first clause to a test with 
both alternating current and with the ordinary discharge method. 
Many forms of commercial condensers possessed considerable 
dielectric losses, which in some cases had resulted in a reduction 
in capacity when measured by alternating current to such an 
extent as to cause serious trouble. The necessity for testing 
condensers in practice with alternating current was, he thought, 
first pointed out by the engineering staff of the Western Electric 
Co. A few vears ago an investigation was carried out by the 
National Telephone Co. to determine the capacity of various 
types of commer<.al condensers at telephonic speech frequencies, 
and perhaps a few of the results might prove of interest. A 
batch of 21 condensers of one pattern with a mean discharge 
capacity of 2°09 microfarads when tested by alternating current 
had a mean capacity of 1°76 microfarads, or a decrease of 18°8 
per cent. That was with a current frequency of 800. Another 
batch had a percentage decrease in capacity which amounted 
to just under 1 per cent. A further batch with a discharge 
capacity of 2°43 m.f. had an alternating capacity of 1°81, or 
342 per cent. decrease. One condenser, which actually passed 
the insulation and. breakdown tests. had an actual discharge 
capacity of 1:88 m.f., and an alternating capacity of 0'6 m f.. or 
21°5 per cent. decrease. "This implied. a very important source 
of trouble, and the condensers referred to might have been 
accepted under a specification which only covered a discharge, 
capacity, insulation, and breakdown tests, although many of 
them would give trouble in telephone instruments or currents. 
He might mention that, given an alternating current of about 
800 frequency, the workshop capacity test of a condenser with 
this current was, Jf anything, simpler than the corresponding 
direct current test, as all that was required was a standard 
condenser. slide wire bridge, and telephone receiver; and this 
was a method which could be used in practice by men of not 
very high’ grade. The question of the insulation resistance 
variation of commercial condensers with alternating current did 
not appear to have been studied to any great extent. Could 
Mr. Mansbridge give any information on this subject? Tests 
for this, involving as they did small phase angle measurements, 
were more diflicult to make than the corresponding capacity 
tests, which in all probability covered the effect. In this con- 
nection he would like to refer to the artificial cable for telephone 
work mentioned by Mr. Mansbridge; and Mr. Whalley had also 
mentioned them as being shortly on the market. Whilst 
probably of very great use for educational work, he thought it 
very possible that such cables might introduce some dangers in 
use. The general artificial cables manufactured for actual cable 
work had the capacity and resistance lumped to such an extent 
that the result was the same as if they were evenly distributed 
within a very small percentage. Such artificial cables were also 
manufactured with silvered mica condensers and almost in the 
same manner as a telephone dry core cable. The tests of tele- 
phone dry core cable showed very little variation with alter- 
nating current; on the other hand, there was a very considerable 
variation jn insulation resistance, viz., a very considerable 
decrease with alternating current. If artificial cables were 
manufactured with capacities made up with paratined paper, it 
appeared very possible that trouble would be caused by varia- 
tions in capacity. 

Mr. H. OrrENHEIMER (International Electric Co.) said that 
two vears ago his firm took up the manufacture of condensers 
under Mr. Mansbridge's patents. The manufacture of com- 
mercial condensers was mostly a matter of practice, and those 
firms who had taken the matter up had been initiated in the 


.elementarv stages, so that even from the start the relative 


results were very satisfactory. In the first batch of condensers 
his firm made there was about 7 per cent. “‘wasters’’; in the 
second lot this came down to 5'8 per cent.; the fourth lot 
showed 1'6 per cent.; the next 0°36 per cent.; and to-day he 
had arrived at 02 per cent. It was remarkable, when comparing 
the various specifications. to notice how the various departments 
had come practically to the вате conclusion and fixed the tests 
almost alike. So far as the pressure to be applied was con- 
cerned, the Post ffice specification prescribed 300 volts, the 
National Telephone Co. 400 volts, the Colonies 1,000 volts, and 
the Continent 550 volts. The time for applying the test was 
two minutes in һе Post Office specification, half a minute in 
the National Telephone Co.’s, five minutes by the Colonies. and 
one minute on the Continent. The insulation resistance was as 
follows :—G.P.O., 500 megohms; National Telephone Co., 200 
megohms; Colomes, 1,000 megohms; Continent. 400 megohms. 
the Colonial specification was, he thought, detrimental to pro- 
gress; to ask that an ordinary telephonic condenser should 
withstand 1,000 volts pressure for five minutes, and that its 
insulation resistance should be 1,000 megohms was practically 
nallifying the efforts at progress made by the author. 

Mr. J. E. Taytor (Assistant Superintending Engineer, General 
Post Office) said he was interested in the question of high-tension 
condensers. more especially with the silvered Levden jar type 
for wireless telegraphy purposes, to which Mr. Mansbridge had 
referred. These had not been altogether successful. In the 
first place, he might explain that the silvered Leyden jars Ё, 
which he referred were made before the Moscicki condensers 
were put on the market, and were not of the same pattern, 
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but they had some disadvantages. For instance, they had the 
self-sealing effect which Mr. Mansbridge referred to, but when 
this effect came into play in connection with wireless telegraphy 
it was a considerable disadvantage. One was tempted very 
often in using Leyden jars for wireless telegraphy purposes. 
to make temporary connections, such as standing the Leyden 
Jar on tin foil sheets to effect a connection. between several 
jars or between a jar and anoiher part of the circuit. If the 
silver was unprotected, sparking occurred, which rapidly burnt 
away the silver coating. There were objections to the backing 
of these coatings also. If they were backed with a copper 
coating of any thickness, the contraction and expansion due 
to temperature quickly loosened the coating. If they were 
backed with insulating varnish, then the first objection again 
came in, because if the outer portion of the jar came against 
any part of the circuit or a loose wire, or was stood on a 
conducting material, sparking again occurred, and the silvering 
was eaten off underneath the backing. Another trouble which 
it was a little ditticult to overcome arose from the brush dis- 
charges, which were a source of ғо much trouble in wireless 
telegraphy. These caused a certain amount of erosion or eating 
away of the silvering, which gradually increased and ultimately 
rendered the jar useless. These brush discharges were a source 
of serious loss in Levden jars for wireless telegraphy, and he 
had considered to some extent what was the real explanation 
of these brush discharges. He had not been satisfied with the 
explanations which had been based on the surging of the 
charges round the circuit or the decrease of specific inductive 
capacity of the glass due to high frequency oscillations, as the 
effect was too large to be explained completely in that way. 
The view which seemed to explain the formation of these 
brush discharges better to him was that the successive oscilla- 
tions of the condenser circuit built up an ionisation or con- 
ductivity of the air at the edges of the foil, so that the longer 
the oscillations lasted the more conducting did the ат become. 
and the same effect was very often noticed in sparking. Some 
of the sparking troubles between knobs of the wireless telegraph 
transmitter, were very often dne to a similar cause in that the 
spark gap was set so that the first rush did not cause a spark. 
but perhaps caused spitting: the air was then 1onised. апа the 
major portion of the electrical energy was dissipated. Referring 
to Mr. Mansbridge's form of condenser, he could support some 
of the advantages claimed for the self-sealing properties ot 
these condensers. He had found that they could be used foi 
иш electro- magnets energised tc a very considerable extent. 

for shunting clectro-magnets to prevent sparking when the 
и was broken. Оп 109-volt circuits, an ordinary condenser 
of one or two microfarads capacity would not stand for a 
moment the discharge effet from such an electro-magnet. When 
the circuit was broken in the ordinary way, the dielectric would 
be perforated, but althouyh in this case pertoration might take 
place, the dielectric had the property of sealing itself. so that 
it would withstand a large number ot perforations before it 
would be incapacitated, or, as he might put it, decapacitated. 
These condensers had stood for some little time past а test 
of this sort, and they might ultimately be pushed to the 
extreme loss of their capacity, but they were becoming so 
cheap that it paid one to use them for apparatus of this kind 
when it was important that sparking troubles should Бе 
eliminated. Mr. Mansbridge had referred to the advantage 
in some circumstances of using leaky condensers for spark 
suppression: although this might have an advantage, he was 
of the opinion that, on the whole. it was better to have a good 
condenser and not а bad one. and that if any Jpaks were 
required, these should. be obtained by the use of artificial 
resistances. 

Prof. Sinrvanvus P. Tuowrsos, F.R.S., said he should like to 
ask two questions. They had seen a strip exposed to the test. 
flashing with sparks, as all the faults in the paper and its edges 
were discovered by the machine and burnt out. He wanted to 
know what would happen if this paper were sent through the 
machine a second time. Would it tlash at all, much or little? 
Did it really successfully burn out all the faults. or would it 
find some more a second time? The other question was this. 
It was an exceedingly interesting physical fact to be told that 
the metal-deposited paper before being callendered was almost 
a perfect non-conductor, and he wanted to know whether, in 
common with other metallic filings, it became а better con- 
ductor in the presence of electrical oscillations; in fact. would 
a strip of that uncallendered paper act as a coherer? He had 
been making enquiries as to how much a microfarad cost 
nowadays. He was the possessor of several of them. and had 
paid two and a half guineas for a third of а microfarad. At 
this rate a farad would cost £9.600.000. but he thought that a 
farad could be bought to-day for 250.000. 

Mr. W. M. Morpry thought the Paper was illustrative of the 
close connection between telegraphy and telephony and heavy 
electrical engineering. He wished to ask some questions con- 
cerning the value of the dielectric hysteresis in these condensers. 
It might be remembered. that seven or eight vears ago he 
read a Paper on this subject entitled ‘‘ Dielectric Losses in 
Cables,” and he had been unfortunate in making his experiments 
on a cable which had an exceptionally high. power factor of some- 
thing like 01. and he was led to draw certain general conclu- 
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stuns ss to the losses which occurred in cables due to the 
dielectric capacity, which were much too high when applied to 
cables of the sort. that were now generally used. On going 
into it later he found that although he was laughed at a soud 
deal, the dielectric hvsteres&s losses in even the best cables that 
could -Besibtaimed were very often so high that with alternating 
current these losses wasted more energy than the copper. It 
would be very interesting. if the author, who evidently had 
exceptional facilities, could go into the question of what was 
the power factor and the dielectric losses in condensers ot 
various types. With regard to the Moscicki condenser, which 
was intended for high-tension work, it would be particularly 
easy to make such calculations by a simple calorimeter method, 
as the condenser was provided with water circulation, and one 
had nothing much more to do than to treat the whole thing 
as a calorimeter, put the various volts on, and take the tein- 
perature ingoing and outcoming, and they would get a close 
approximation to the actual losses. He would be very sur- 
prised to find that the loss in this or in any other condenser 
was less than would be represented by a power factor of 0°03. 
It that were the case, then he thought the matter ought to be 
considered from the point of view of the enerzy wasted. 
There was every possibility now of getting what they had all 
been trying for for many years, viz., condensers that would 
be of actual use in power distribution work. They would all 
remember that, at the Crystal Palace Exhibition many years 


ago, Mr. Swinburne, who was then a manutacturer, had a 
tempting exhibit of condensers intended for such work. They 


had cast-iron boxes outside, but what there was inside he did 
not know. Anyway he knew that Mr. Swinburne fully 
recognised at that time the very great importame of having 
practical condensers for power distribution work. If they were 
going to have them now, they should look at them from the 
very beginning, viz., from the energy point of view. If he 
was right, and it was impossible to get a power factor of less 
than 005. it might be found that the Ў in condensers 
might be more than double the magnetising losses. Some vears 
ago he had tried to get some idea how heating was caused in 
alternating current cables at light load, and he then arrived 
at a conclusion that was worth consideration. The mere 
static attraction between electrified surfaces was — very 
creat indeed, and being oft repeated, as it was in 
alternating current work, it was in itself sufiicjent to cause 
a considerable amount of heat merely by making a number of 
blows upon the dielectric. 'lhese blows being otten repeated 
might be sutlicient to account for what they called the dielectric 
hysteresis losses. It might be somewhat of a mechanical loss. 
He would like to give an example. If his arithmetic was 
correct, with a 20.000 volt. condenser and a dielectric ot 02 inch 
thick, then the static attraction was about 2 lb. per square 
foot. Imagine a blow of 2 lb. per square foot being given 
100 times per second on any dielectric: this might easily account 
for a good deal of the heat. Applying that figure to the 
interesting example which the author gave іп Fig. 5 of break- 
down of a condenser at 1,100 or 1,200 volts, and assuming that 
the dielectric thickness was about 0:001, and taking 1.000 voits 
as the voltage. the actual pressure between the actual metallic 
films of the condenser was about 13 lb. per square foot at the 
tune of breakdown- quite an appreciable thing—and he would 
like to see experiments carried out to ascertain whether dielec- 
trics would stand that kind of pressure or whether his estimate 
Was a correct one. 

The PRESIDENT (Col. Crompton) said that he had. during the 
South African War. a very interesting experience with con- 
densers in the portable telephones which were carried bv the 
Electrical Engineer Volunteers. These telephones were ot а 
Swedish pattern and they enabled them to do good service by 
signalling through broken circuits laid on the bare veldt. Some- 
times they could get speech through several feet of gap in the 
thin lines laid on the ground. and they could buzz through many 
vards of broken circuit. This was of great. importance, for it 
enabled comimiunications to be maintained at a time when all 
telegraphic service had been destroyed by the enemy, and по 
doubt prevented a good deal of anxiety to those at home 
because they got news which they otherwise would not have 
done, and this was entirely due to the combined Swedish pattern 
telephones each having a condenser. 

Mr. Manspripcr, referring in his reply to Mr. Whallev's 
suggestion that these cheap condensers might be used for the 
improvement of power factor of the lines “feeding small house 
transformers, presumed that Mr. Whalley intended that the 
customer who paid for the transformer would also pay for the 
condenser. If this could be arranged he thoucht it was a Very 
happy suggestion. Mr. Whalley had also raised the point as 
to whether the formula in the Paper was applicalle to the 
electrification. No: it dealt with the megohms only. The varia- 
tion of the electrification with temperature was a probiem 
which, up to the present, he would not like to be responsible 
for ‘the solution of. With regard to Mr. Cohen's remarks. he 
had intended to deal with the alternating current problem in 
the Paper. but he had purposely cut out what he had put in be- 
cause he had hoped to hear Mr. Cohen's answer to the questton 
he had put. At the Post Office TAA had tried alternating current 
tests, and although it sounded sc mething like an advertisement. 
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their condensers were so good that they did not get very much 
difference—scarcely a measurable difference— between the alter- 
nating current and the continuous current. The conditions at 
the Post Office were rather different from those of Mr. Cohen, 
inasmuch as the former made practically all their own con- 
densers, and Mr. Cohen had to deal with a number of manu- 
factured condensers. In reply to Dr. 'Thompson's inquiry, he 
did not find that any advantage was obtained by running the 
paper through the breaking down machine two, three, four, or 
five times. If it was taken through a dozen times there would 
probably be some places which would give way. The dielectric 
strength of the material was a function of the time, and this 
was a point to be taken into consideration in that connection. 


With regard to the coherer capacity of the uncallendered paper, 
he could not say; he had never tried it. But a strip of the 
callendered paper which had been so creased that it had become 
a non-conductor had answered as a coherer. Mr. Mordey had 
remarked that there were facilities at the Post Office for carry- 
ing out tests with regard to dielectric hysteresis, but as a 
matter of fact the only tests that could be carried out at the 
Post Oftice were those which were carried out in the regular 
course of the work. He would, however, check Mr. Mordey's. 
figures and reply more fully in the Journal. 

Written communications to the Discussion have been received 
from G. L. Addenbrooke, A. W. Ashton, J. W. Record, Mr. 
Alex. Russell, and Dr. W. E. Sumpner. 


LONDON ELECTRIC POWER BILLS 


ORD CROMER'S Committee of the House of 

Lords has continued its consideration of the 
London Eleetrie Power Bills since our last issue. Оп 
Wednesday Mr. Parshall was re-examined, and was 
followed by Mr. Hammond. The Committee did not 
sit on Thursday owing to several members desiring to 
be present at the opening of the Franco-British Isxhi- 
bition, and on Friday the Committee adjourned at one 


o'clock. 
WEDNESDAY, MAY 13m. (FIFTH DAY.) 


Mr. PARSHALL, re-examined by Mr. Fitzgerald, first referred 
to the suggestion that the power company might quote a 
ridiculously low price in order to get into a district and compete 
with the authorised distributor, and pointed out that the 
opponents to the ВШ had apparently overlooked the fact that 
under Clause 52 the company must supply authorised distributors 
substantially at the same price at which they themselves would 
supply a consumer. On the point that no power company had 
been successful, Mr. Parshall referred to the Newcastle Com- 
pany, which, he said, had paid 8 per cent. for many years, 
and further had reconstructed their system out of revenue. 
The Comnittee wodld also hear from the Chairman ot the 
Yorkshire Electric Power Со. that, although they were quite 
in the initial stages, very satisfactory progress was being made. 
If the company were to adopt a policy of buying up electric 
lighting companies, as had been suggested by Mr. Bushe (for 
some of the London companies), in view of the very satisfactory 
financial position of some of the companies, it was clear that 
the power company's capital would be totally absorbed in 
making such purchase before a start was made upon their 
generating station. It might be in the power company's interest 
to purchase some of the smaller municipal undertakings; for 
instance, in the case of Barking they knew that that under- 
taking was to be had at a very moderate price. With regard to 
the position in Chicago and New York, he pointed out that in 
both these places the original condition of affairs of a large 
number of small generating stations had given way to one bulk 
station, the smaller stations being retained only for the purposes 
of the peak load. 
Mr. R. HAMMoND was then called, and gave his views on 
the proposal for linking up the existing generating stations 
which was contained in the other two Bills. The general idea, 
he said, that London could be benefited by putting all the 
existing mains into one great network, was quite impossible on 
account of the variation in the class of supply given in the 
different districts. The idea that the network of mains could be 
linked up in this way had long been given up as an absurdity. 
It only perpetuated the existing evils, and what was wanted 
was a perfectly new and model generating station. The pro- 
moters could do for London what Niagara had done in America. 
The mere fact that generation was by the use of coal did not 
alter the problem at all. At the same time he did not say 
linking up was an engineering impossibility; it was a question 
of expense, and the extent of this was illustrated by an 
example. At Hackney, generation took place at 480 volts direct 
current, and Islington, which adjoined Hackney, generated at 
2.000 volts alternating current. If Islington asked Hackney for 
а supply. it would he necessary to put down transforming plant 
to transform from 480 volts direct. current. to 2,000 volts alter- 
nating current. This sort of thing would have to take place 
at a very great many of the stations, and the expense would 
be enormous. In addition, the existing authorities could not 
generate as cheaplv as a bulk station on the lines of the present 
proposal; although they might link up, they were only ex- 
changing current which was being manufactured at a high price. 
Mr. Hammond then went into the details of the various tables 
which had been placed before the Committee. "The figures upon 
which the estimates were based had all, he said, been taken 
from the last published accounts of each undertaking, and the 
results given in the tables had been arrived at by analysis. 
With regard to management, in order to get a figure which was 
as correct as possible, he had debited to the cost of generation 


only 25 per cent. of the charges appearing under the head of 
“management,” presuming that the heaviest cost of management 
was that connected with distribution. In order to arrive at 
the absolute cost of generation it was necessary not only to 
add the money spent in coal and wages, but also something 
for depreciation of plant, and interest. In the case of local 
authorities. outside London, the Local Government Board com- 
pelled them to repay their capital expenditure in 25 years. 
Inside the county of London, some of the authorities had 
obtained their loans for 42 years; but as 42 years wac quite 
beyond the equated period for the wearing out of the plant, he 
had put them all upon the Local Government Board basis of 25 
years. He had in this way arrived at capital charges of 64 per 
cent., on the basis of 23 per cent. sinking fund, and 34 per 
cent. interest. The mistake that had been made in London was. 
decentralisation; the same mistake as was made by the gas 
companies many years ago. "Then there was a little gas works 
in every little district, but a gradual amalgamation took place 
until there were at present only two gas works for London, 
one for the South and one for the North. Dealing with the 
power companies around London whose area the present Bill 
overlapped, Mr. Hammond said that the prices both of the 
North Metropolitan Electric Power Co. and the Kent Electric: 
Power Co. were considerably higher than those now being 
proposed. Оп the question of diversity factor, the promoters 
only estimated upon 15, but he was inclined to believe it. 
would be more. When the station was completed he ventured 
to put it at 1:66. His estimates for the renewal of plant were: 
60 years for buildings, 25 years for plant, 30 years for cables,. 
and 10 years for meters. These were terms which he thought. 
now were generally agreed upon by the electrical engineerin 

profession. He read а Paper before the Institution of Électrical 
Engineers a few months ago, and these figures were debated, 
and it was agreed it was a proper provision to make. (Errc- 
TRICAL ENGINEERING, Vol I., p. 759.) The estimate of the 
amount of horse-power available in London for conversion to- 
electric driving was next dealt with, and Mr. Hammond 
pointed out that there were numerous cases of isolated 
generating plants which it was quite possible would be dis- 
continued in favour of a supply from the power company if 
suitable rates were quoted. For instance, the Savoy Hotel was. 
lighted with its own plant originally, but they later took supply 
fron а company. 'The Hotel Cecil at present had its own 
plant, but there was every likelihood of the power company 
being able to offer sufficient inducement for it to discontinue- 
its use. His own opinion was that the amount of machinery 
which the power company might hope to supply was nearer 
600.000 h.p. than the 300,000 h.p. already mentioned by Mr. 
Parshall. He thought the protection given in the Bill to the- 
authorised undertakers in regard to consumers up to 250 kw. 
was a very strong protection indeed, and secured them the 
small consumer, a class of business which they were particularly 
able to do because they were so well situated for distribution. 


FRIDAY, MAY 15rm. (SIXTH DAY.) 


Mr. HaMMoNp's evidence-in-chief was continued. He said the- 
estimate of h.p. in factories in the area was based upon a 
Home Office return for 1904, since when no census of this. 
character has beén made. He thought it was reasonable to 
assume that there had been an increase in the number of 
factories since then. А list was then read of the companies 
and local authorities who made agreements or agreed clauses 
with the Administrative County of London in 1905. This is. 
as follows :— Barking, Bexley, Stepney, and Beckenham Councils, 
Croydon and Gravesend Corporations, and the following com- 
panies :—County of London Electric Supply Co., Charing Cross. 
and City Co., City and London Electric Lighting Co., Chelsea 
Electricity Supply Co., Westminster Electric Supply Corpora- 
tion, St. James and Pall Mall Company, London Electric Suppl 
Corporation, South London Electric Supply Corporation, Sout 
Metropolitan Electric Light and Power Co., Kent Electric 
Power Co., Empire Electric Light and Power Co., and’ 
Kensington and Knightsbridge Co. 

Mr. Skymour Всѕне, K.C., pointed out that no agreement. 
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with regard to supply was made with the Kensington and 
Knightsbridge Co., in tact, a clause was agreed by which the 
Kensington and Knightsbridge Co. was excluded from the 
operations of the Administrative Co. 

Tur CHAIRMAN : Do you want us to draw the inference, Mr. 
Hammond, that these companies and loca] authorities would 
make similar arrangements with you?—Some of them most 
certainly. 

In answer to Lord Saunderson, Mr. Hammond gave some 
particulars of the distributing system, for which he said he 
was responsible. In dealing with this, he said that he had 
kept in mind a criticism of the committee of 1906 as to means 
of providing for continuity of supply. In consequence, they 
had provided 25 trunk cables from Barking, of which 15, each 
having a section of ‘10 sq. in., would belong to the first stage. 

Lorp CROMER : You say you do not see any hostility between 
your company and the rival schemes, and referred to the fact 
that you merely want to use the companies as distributors. 
What I want to arrive at is whether, looking at the principles 
of the rival schemes, do you consider them, either from a 
financial: or from an engineering standpoint, mutually destruc- 
tive to each other?—I think it would be a calamity for both 
schemes to be sanctioned. 

Do you think the two schemes would be impossible if they 
were both passed, and do you think vour scheme is preferable? 
—]t is certain that there 1s going to be a growth of electricity 
in London; for instance, the promoters are certain that the 
railways will want 60.000 kw. We see that annually there is 
а growth, and that this growth will be largely developed in 
consequence of lower prices. This growth will have to be pro- 
vided for by new generating plant, and the amount of margin 
of generating plant at present available includes a certain 
amount of obsolete plant. Money has to be spent on this new 
plant, and we consider that if the burden of dealing with 
generation was put into the hands of a solid company, and 
that all the new generating plant, instead of being dotted 
about, was put under one roof, and dealt with bv the most 
economical methods, then a bulk company would be able to 
supply to the authorised distributors that amount of extra elec- 
tricity which, they will require from time to time, and that 
therefrom the authorised distributors would be great gainers 
in two ways. First, they would not have to spend their money 
in the form of capital expenditure on a wasteful basis, and 
secondly, they would have the advantage of obtaining a supply 
at a much cheaper price than if they made it themselves; and 
I say there is no antagonism whatever, they should welcome 
this Bill. The only thing they object to is the clause about 
the 250-kw. consumer. We have been told more than once 
that there are very few consumers of this size, and what I 
urge is that these consumers should be properly left to the bulk 
company. 

Let us assume that all three Bills were passed, would there 
still then remain the possibility of your doing business ?—The 
. only objection that strikes me is that mutual destruction would 
come in the way of raising capital. I take it 1f we were all 
going to the public at the same time there might be some 
hesitation on the part of investors as to whether their capital 
would be secure; but as far as the actual business part of it 
is concerned, I think the companies would see, if they got 
their Bill also, that it would be to their interests to take a 
supply rather than carry out their scheme. | 

Supposing all three Bills were passed, do you think you 
would still have the possibility of conducting a profitable 
business’-—-I do not think that this would tend to the 
best development of the capital, and eventually there would 
be amalgamation in the same way as the gas compames amal- 
gamated and divided London between them. | 

In answer to other questions from the Committee оп this 
point, Mr. Hammond said he thought the real issue lay be- 
tween the bulk scheme and the scheme of the eight companies, 
and if both of these were passed there would be a great waste 
of capital, but he was convinced, from an engineering point of 
view, that the bulk scheme would be carried out, even if the 
other Bill were passed. Assuming the bulk scheme were passed 
by itself, the question of giving a cheap supply to London 
would depend upon the promoters getting the money. 

Lorp Cromer next pointed out that the capital required for 
the first stage was £2.600.000, and he presumed that, in addi- 
tion to this, which included interest during construction, а 
further sum would have to be added for expenses in connec- 
tion with raising the money. 

Mr. Нлммохр pointed out that this was already provided for, 
as the interest during construction would amount to £86,000, 
and thev had allowed £100,000. 

Continuing, Mr. Hammond said that some contracts would 
have to be made before they went to the public for their money, 
but thev did not think there was the slightest doubt that. as 
soon as the Bill became law and there was a company to deal 
with. a good many contracts would be entered into. Acting as 
he did for some of the local authorities, he could speak with 
confidence that many of them would prefer to take a supply in 
bulk rather than spend capital in putting down new machinery 
themselves. Further. the London Countv Council had been in 
the past, and he thought certainly would be in the future, 


inclined not to sanction any more money for electric lizhting 
purposes if there was a certainty of getting energy in bulk. 

Lord Wetsy pointed out that £100,000 tor interest during 
construction was rather a small sum, considering that the con- 
structional work would be carried over a number ot years. 

Mr. HaMMOND pointed out that under the Bill they were only 
allowed to pay interest out of capital during the first four vears, 
We the amount in the estimates had been reckoned on that 

asis. 

Replying to Lord Welby on the question of competing 
schemes, Mr. Hammond mentioned the case of Newcastle, where 
two Provisional Orders had been granted, but the town was 
split up into two districts, and competition was not allowed. 
With regard to raising the capital, he did not think the pro- 
moters could have апу objection to а clause stipulating that a 
certain amount must be raised within a certain time. 

Lord WkLBY next referred to a statement in a recent pros- 
pectus of the Newcastle Electric Supply Co., that the whole ot 
the original system of that company had been replaced out of 
revenue between 1890 and 1908. Would such a rapid replace- 
ment be necessary in the future? 

Mr. НАммохр replied that the Newcastle Company started in 
the very early days of the electric supply business, and it was 
in consequence of the rapid strides made since then that their 
system generally had needed renewal. This contingency wouid 
not arise to anything like the same degree in the present state 
of electrical engineering. 

Mr. Frrzcenacp, at the close of these questions, stated that 

with regard to the other Bills, Mr. Hammond had given his per- 
sonal opinion, but he wanted to make it quite clear, on behalf 
of the promoters—as he did in opening the Bill—that their 
osition was that the three Dills were not inconsistent Bills. 
Lhe other two Bills were not, in their opinion, in any way 
substitutes for this Bill; they were not, strictly speaking, corn- 
peting Bills, and it was quite open to the committee to pass all 
three Bills. 

Mr. HaAMMOND's cross-examination was then opened by Sir 
Ralph Littler, K.C., on behalf of the City Corporation. Mr. 
Hammond said the cost of the main trunk cables throuzh 
the City, which would be 0°35 sq. in., was estimated at 
£2,000 per mile. 

Mr. FREEMAN, K.C., for the London County Council, took up 
the question of the purchase clause, and suggested that as Mr. 
Hammond had taken in his estimates àn equated period of 
twenty-five years for the life of plant, it would be only fair if 
the purchase of the power company's undertaking was to be 
the capital expenditure, less a proper amount for depreciation. as 
between the 25 years and the 42 vears proposed in the purchase 
clause. He pointed out that there was no obligation upon the 
company to keep the plant in good repair. 

Mr. Налммохр admitted this, but said that the Bill would 
prevent the company from making any profit until they had 
made such provision. He did not agree that it would be to the 
interests of the company to go on with old plant rather than 
renew it, but was quite ayreeable to there being а distinct 
understanding in the Bil) that the plant must be maintained. 

Further questioned by Mr. Freeman as to an obligation to 
raise a certain amount of capital in а certain time, Mr. Freeman 
suggested £1,000,000 in twelve months, and that a substantial 
commencement should be made in two years. Mr. Hammond 
agreed with the suggestion in principle, but would not commit 
himself as to the amount. Не said he should not want 
£1.000.000 during the first twelve months. 

Mr. FRrEMAN then dealt with the consumer of 250 kw. and 
over, and suggested that provision should be made for securing 
the sanction of an independent authority. such as the Board of 


Trade, for consent to supply any such consumer. 


Mr. HamMonp retorted that he was already before the inde- 
pendent tribunal. and it would be inconvenient. having got 
powers from Parliament to кирріу the 250 kw. consumer, to 
have to ask the Board of Trade for permission to do it. 

Mr. BrEeNNERHAssETT, K.C., also cross-examined on behalf of 
the Westminster City Council. 


MONDAY, MAY 18тн. (SEVENTH DAY.) 


Mr. Ham™Monn’s cross-examination was continued bv 

Mr. С. А. Cnires, K.C., who appears for the London com- 
panies with Mr. Balfour Browne, K.C., put questions relating 
to the tables of capital expenditure upon the undertakings of the 
London companies, and took as an example the Charing Cross 
Co., the capital expenditure of which compared with the fizure 
taken by Mr. Hammond in his tables was £500.000 less. Mr. 
Hammond said he had taken his figures from the balance.sheet 
of the company, and agreed that if he were wrong this altera- 
tion would vitiate all his subsequent calculations. On the ques- 
tion of the voltage drop in the cables. Mr. Hammond had taken 
10 per cent., which Mr. Cripps said should be 20 per cent. Mr. 
Hammond's reply was that the 20 per cent. drop in transmission, 
which engineers were now used to, was because the cables were 
overloaded. * The cables in this scheme had been calculated upon 
a basis of a 4 per cent. loss, and they could be arranged to 
work at 1 per cent. loss. If he had assumed 20 per cent. he 
could have used very much cheaper cables, On the question 


May 21, 1908. 


- ELECTRICAL ENGINEERING 


785 


of load factor, Mr. Cripps argued that the estimates of the 
promoters had been based upon the assumption that the author- 
ised distributors took the peak load from the power company, 
and consequently they got a works load factor twice as good as 
the existing companies. If, however. the distributors only took 
the day load from the power company, the result would’ only 
be half as good. Mr. Hannon agreed that the load factor 
would only be about half, but there would be no material dif- 
ference in the profits, as the distributors would have to pay the 
£35 10s. per kw. whether they took a small or a large quantity 
of units, and if they were foolish enough to take only a small 
quantity it did not matter to the power company. Mr. Cripps 
next went to the savings to the London companies, as shown in 
Mr. Hammond's tables, and dealt with the following five com- 
panies, viz., Charing Cross Co., County of London Co., City of 
London Co., London Electric Supply Corporation, and the South 
Metropolitan Electric Power Co. The saving estimated to these 
companies by taking a supply in bulk from the power company 
was shown as £29,999, but Mr. Cripps said the companies had 
caleulated that if they took their supply in the manner sug- 
gested they would make a loss of £63,110. If this were so 
they would not take a supply, and the power scheme would not 
be much good. Mr. Hammond's reply was that the fact tbev 
did not supply to a few authorised distributors made no dif- 
ference at all to the prcspects of the scheme; he was after the 
66 authorised distributors in the area. It would take 25 years’ 
growth, said Mr. Cripps, to reach the figures in the tables. Mr. 
Hammond said he was very pleased to hear this, because it 
showed how greatly the present companies had underestimated 
the power load in their area and neglected the power user. The 
tables of future growth were based upon the maximum plant 
at the disposal of the authorised distributors, which Mr. Ham- 
mond thought was the only basis of estimating the future de- 
mand, whereas Mr. Cripps held the view that this had no refer- 
ence whatever in this connection. Also, said counsel, the in- 
creasing adoption of metallic filament lamps would decrease the 
estimates in as much as greatly decreased demand was to be 
anticipated. Mr. Hammond, however, held the contrary view, 
and said that the feeling in the industry at the present time 
was that the more efficient metallic filament lamps were going 
to create a greatly increased demand. Another point touched 
upon was as to the cost of generation in future, and here 
again Mr. Cripps said the figures of the promoters as regard 
the London companies were much lower than those assumed by 
the power company. Аз neither witness nor counsel could 
agree as to the correctness of the other's assumption, the cross- 
examination developed itself into Mr. Cripps putting his view 
of what Mr. Hammond's figures should be, and Mr. Hammond 
dissenting. 
After this Mr. Cripps dealt with a few general matters. On 
the promoters' modification of the Kitson clause, it was sug- 
gested to Mr. Hammond that this allowed of competition, 
whereas under the original Kitson clause there was no competi- 
tion without the machinery of the Board of Trade. Ав the Bill 
stood, the obligation to supply could not be enforced against the 
` power company, yet if they did come in and compete against 
the authorised distributor there was still the complication of 
the’ Kitson clause, in that if the power company and the 
power user did not come to terms there would have to be an 
arbitration at the hands of the Board of Trade. Mr. Ham- 
‘mohd said personally he saw no objection to the insertion of a 
clause making it obligator; upon the power company to supply 
all those small power consumers which the authorised distribu- 
tcrs neglected. Such supply should be on the basis of the 
charges which the power company would offer the authorised 
distributor. Mr. Cripps next. emphasised the pioneer work 
which had been carried out by the existing companies, with all 
of which Mr. Hammond agreed, but he raid that if the com- 
panies would not take advantage of an offer of a cheap supply 
thev should suffer. Asked as to why the prerent companies 
should not be permitted to carry ou: the 'arger scheme pro- 
posed in their Bill, Mr. Hammond said they were proposing to 
g> dead against the one thing that would save London, viz., 
centralisation. He agreed that the main difference between the 
two schemes was that whereas the new company would have 
only one station, the existing companies had several; but this 
was a material difference. 1# the promoters of the other Bill 
could prove that the idea of the promoters of this one as to 
centralisation was wrong, then his scheme did not compare very 
favourably. Mr. Cripps suggested that four stations would be 
better than one or two, for the reason that there would be 
greater security of supply and that. the stations would be nearer 
the consumers. As to the probable demand in the area of the 
Pill. Mr. Cripps said the companies had made a canvass, and 
found they were supplying about 46 per cent. of the total power 
installed. Mr. Hammond said he entirely disagreed witn this. 
Mr. Cripps said the total h.p. in the County of London was 
. 208.000 h.p.. of which about half was within the companies’ area. 
The companies supplied 47,299 h.p., which was 47 per cent. of 
this moiety. 
© The Hon. Ѕүрхұкү HorraNp, for the Westminster and 
Kensington companies, first directed his cross-examination 
to the fact that turbines of the size proposed їп this 
scheme had not been used in this country hitherto. Не also 


pointed out that the Kensington Co. agreed a clause with 
the Administrative Co. that the area of that company should 
be omitted trom the operations of the company. Would Mr. 
Hammond give them such a clause now? Mr. Hammond sug- 
gested that a clause should be submitted. Mr. Holland then 
went to the point that if the power company came into exist- 
ence, all the local authorities and companies would find a 
ditliculty of getting new capital during the two years which 
the promoters said it would take to get their scheme in work- 
ing order. What would they do if the company did not 
get going? Mr. Hammond pointed out that in the meantime 
the companies had plenty of spare plant to carry them over, 
and they would not need new plant during the next two 
years. On the point of the saving to the London companies 
Mr. Holland argued that the only thing they would save on 
management, even if they took their whole supply from the 
power company, would be something оп the salary of their 
engineer, owing to their undertakings being established in the 
way they were. 

Mr. PorLock, K.C., for the Middlesex County Council, took 
the point that the competition should not be allowed between 
power companies, and, in view of the fact that both the 
North Metropolitan Electric Power Supply Co. and the Metro- 


` politan Electric Supply Co. were both already supplying in 


Middlesex, that county should be cut out. 

Lorp Lyrron : Would you object to the new company supply- 
ing in the County of Middlesex by agreement with the existing 
companies. 

Mr. Роггоск : I do not know that that would be a matter 
for us, so far as supply is concerned, but the question of the 
purchase of the new company would come in and coniplicate 
the arrangements between the County Council and the existing 
power companies. 

Mr. WEDDERBURN, for the Croydon Corporation, pointed out 
that in 1905, the Administrative County of London Co. agreed 
not to supplv in Crovdon without the consent of the Corpora- 
tion. Would Mr. Hammond give the same clause? Mr. Ham- 
mond said to E i such clauses would defeat the whole object 
of the Bill. e agreed there were not many factories in 
Croydon, but it was one of those districts where factories 
would undoubtedly be built if a cheap supply of electric power 
was available. Another point of Mr. Wedderburn's was that, 
assuming Croydon took the whole of its supply from the power 
company, instead of making a profit of over £400 per annum, 
they would lose £329 per annum compared with their present 
result. During the discussion on this, Mr. Hammond said that 
in the event of the whole supply at Croydon being taken from 
the power company, the latter would have their own men in 
the transforming station, and the Corporation would only 
require a switchboard attendant in their own station, and a man 
at 30s. a week would do this work quite satisfactorily. 

Mr. WirLiíAMs, for the Stepnev Borough Council, dealt with 
the question of linking-up, and suggested that Stepney, Hack- 
ney. and Islington, should link up, but Mr. Hammond charac- 
terised this as a great waste of capital. Mr. Williams next 
attempted to bring Mr. Hammond to accept the Stepney 
Council’s agreement with the Administrative County of London 
Co., but Mr. Talbot, K.C., intervened that it was not a question 
for Mr. Hammond to decide. The legal advisers to the pro- 
moters would consider the suggestion with every anxiety to 
come to terms with Ntepney. 


TUESDAY, MAY 19тн. (EIGHTH DAY.) 


Before Mr. Hammond's cross-examination was continued, the 
Chairman gave a hint to Counsel for the opposition that the 
proceedings were being a little drawn out by the needless repeti- 
tion of questions that had already been answered. 

Mr. WirLIAMs then put some further questions on behalf of 
the Stepney Borough Council. Having gathered from Mr. 
Hammond that the cost of distribution as a peneral rule varied 
from 50 per cent. to 60 per cent. over the cost of generation, 
assuming a 75 kw. consumer, Mr. Williams put it that, under 
the clause in the Bill, the authorised distributor could only 
charge an extra 18 per cent. over the charge by the power com- 
pany, and that consequently there would be a considerable loss. 

ut Mr. Hammond replied that the cost of distribution he had 
mentioned related to a purely lighting undertaking. Mr. 
Williams was debiting one consumer with a proportion of the 
total cost of distribution without taking into account the 
diversity factor. It would be possible for the authorised dis- 
tributor, by only charging the profit (one per cent. for every 
10 kw. below 250 kw.) set out in the Bill, to make a profit of 
as much as 100 per cent. by reason of the diversity factor. 

Mr. MonrEN, for West Ham Corporation, placed the 1908 
figures of the Corporation electrical undertaking against those 
given in the tables, which are for 1907, and endeavoured to 
show that the basis of all the calculations was wrong. Mr. 
Morten also dealt with the question of carrying mains through 
West Ham, and pointed out that there were only two rontes, 
viz., one over Bow Bridge and the other over the iron bridge 
in the Barking Road. Both these routes were already filled 
with mains in respect of the tramways and electric supply 
undertaking already in West Ham. 

Mr. Caine, for the Marylebone Borough Council, compared 
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the capital cost of generation in the Marylebone works and the 
capital cost to the power company of generating and trans- 
mitting to the authorised distributor. Mr. Hammond admitted 
it might be less by the former method, but he did not consider 
this material, as the cost of generation was the factor to be 
taken into account by the authorised distributors. ‘The question 
of load factor was then dealt with, and Mr. Caine’s argument 
was that it was vital to the prospects of the power company to 
get high load factors, and that Mr. Hammond's assumption as 
to the load factor in Marylebone was much too high. The next 
point brought out was that the Marylebone Council had paid a 
considerable sum to the Metropolitan Electric Supply Co. for 
the prospective power demand, and yet the promoters of this 
Bill proposed to compete. Coming back to the diversity factor 
of 1:5 which had been mentioned, Mr. Hammond said he did 
not think this was too high, in view of the fact that the London 
County Council, upon its tramway system, had a diversity factor 
of 1:25; he thought the 175 taken in the estimates was not high 
enough, seeing what was being dene in Chicago. 

The Hon. Evan (CHARTERIS, for the Hampstead Borough 
Council, pointed out that this area was placed in the area of 
the Metropolitan Electric Supply Co., having been struck out 
of the Administrative Bill by Lord Camperdown's committee. 
]f this Bill passed, there would be three authorities with powers 
to supply electric power in Hampstead. Mr. Hammond, how- 
ever, retused to agree that Hampstead should be cut out of the 
area; he thought a wrong policy had been pursued in the past 
in cutting areas out of power schemes. From the position of 
Hampstead he thought this was the district which the power 
company could do the least harm to. А fact brought out in 
this cross-examination was that Hampstead was the first borough 
to initiate a period of 25 years for the repayment of loans 
instead of 42 years, and in the L.C.C. report for 1907 upon 
electricity supply in London, this was pointed to as accounting 
for the very Discuss hls position. of the undertaking. Mr. 
Charteris also dealt with the point that, as the proportion for 
power and heating of the total consumption in Hampstead was 
only 4 per cent., there was no advantage in taking a supply in 
bulk from the power company, in consequence of the clause 
limiting the price to be charged to the authorised distributor. 
The diversity factor in Hampstead was practically unity. 

In answer to Mr. Courthope Munroe, for the St. Pancras 
Borough Council, Mr. Hammond said, in adopting the area 
scheduled and refusing to cut any authority out of the opera- 
tions of the Bill, he was adopting the policy of the Select 
Committee of 1906, which approved the area. It was pointed 
out in cross-examination that the St. Pancras Council supplied 
85 per cent. of the total power in the district, and that the load 
factors of all the power users were extremely low; also that 
there were only three consumers taking 250 kw. i 

Mr. МохкоЕ also appears for the Shoreditch Council, and in 
the course of his questions mentioned that here there was only 
one consumer of 250 kw. Also, that some new extensions had 
been carried out at £12 10s. per kw., but Mr. Hammond elicited 


that this did not include land, and asked Mr. Munroe to compare ` 


upon a proper basis. 

Mr. Lynpen Macassey, for the South Essex Water Co., 
asked some questions with regard to the laying of mains, and 
asked for all the protection which has been given to the Metro- 
politan Water Board under a special clause, which states that 
no electric main shall be laid within 6 ft. of a water main. 
Mr. Hammond thought this reasonable. It having been sug- 
gested by the Chairman that these matters would best be dis- 
cussed on clauses, Mr. Macassey dealt with the supply of water 
to the generating station, and wished to know if the promoters 
intended to sink wells. Mr. Hammond said yes, whereupon 
Mr. Macassey pointed out that the total water-bearing strata 
for the whole of the area of the South Essex Water Co. was 
one square mile round the site of the Barking generating 
station, but Mr. Hammond would not agree to come under an 
obligation not to sink wells on the site of the generating 
station. 

Mr. SxowpEN, for the Hammersmith Borough Council, gave 
a few general facts with regard to the undertaking, and men- 
tioned the Franco-British Exhibition, where the lighting was 
carried out by co-operation between the Borough Council and 
the Notting Hill Co., whereas if the whole supply was to be 
taken from Barking, in the event of a breakdown. the supply 
would be cut off. In other words, under present conditions, con- 
tinuity of supply was ensured, whereas under Mr. Hammond's 
ideal conditions continuity would not be ensured. Mr. Ham- 
mond's comment upon a few remarks by counsel as to what is 
being done at Hammersmith was that the sooner Hammersmith 
was done away with the better. 

In answer to Mr. Sanders, for the Islington Borough Council. 
on the question of price, Mr. Hammond said no system otf 
charging would help Islington to make a profit on power at 
ld. per unit. He contended that Islington was losing monev, 
and that it was this undertaking more than any other in 
London which would be benefited by taking a supply in bulk 
from the power companv. 

In re-examination by Mr. Talbot, Mr. Hammond dealt first 
with the question of purchase of electrica] undertakings raised 
bv the City of Westminster, and pointed out that no purchase 
could take place without the consent of the Board of Trade. 


With regard to the high load factor which had been assumed 
by the promoters, he stated that this good result would be at- 
tained by aggregation. Dealing with Mr. Cripps's criticism that 
the capital, expenditure taken in relation to certain of the 
London companies was too high, he maintained that as this 
reduction would have to be made in all his tables, the ultimate 
saving shown would not be affected. He could not understand 
the criticism of the Middlesex County Council that the proposed 
company wished to take the best portions of that county and 
leave the poorer part to the County Council, as the County 
Council was not the electric supply authority. 

Speaking generally, Mr. Hammond said he was convinced that 
a great many of the authorised distributors in the County of 
London, who were met with the difficulty of being unable to 
find land for extensions, would be glad to make use of the 
power company for all supply after their present plant was ex- 
hausted. ‘The Marylebone Council had complained that, а 


_ purchased the prospective power load in the district, they shoul 


be allowed to supply it; but all the power company proposed to 
do was to help the borough council do this, and not to compete 
for it. He failed to see how Hampstead could be injured by 
the power company, for they stated there were no power con- 
sumers there. Consequently, the power company could only 
supply to the authorised distributor if they desired a supply, and 
not otherwise. . 

In answer to Lord Saunderson, Mr. Hammond said that no 
account had been taken in their estimates for supply to tram- 
mas in the County of London, as they did not expect to do 
this. 

Mr. НАммохь next referred to a point that had been brought 
to his notice, and which had not been foreseen. It had been 
stated that, in the case of an authority distributing diret 
current only, and not wishing to lay special mains for givinz an 
alternating current supply taken from the power company, the 
latter might attempt to induce the power user to take a supply 
of alternating current direct, on the ground that alternating 
current was better for power supply, and so compete with tne 
local authority. This contingency had been quite unforeseen 
by the promoters, and he thought steps should be taken to 
remedy it. 

Mr. Tarsor, K.C., for the promoters, agreed with this, and 
said he would venture to submit a suggestion as a way out 
ot the difficulty. 


WEDNESDAY, MAY 20тн. (NINTH DAY.) 


Financial evidence was called. Sir Thomas Hugh Pell. 
Bart., one of the promoters, was the principal witness 
called. The other promoters are Mr. R. W. Blackwell, Mr. 
К. S. Guinness, M.P., Mr. R. Miller, Mr. G. D. Rowe, Mr. 
Owen Hugh Smith, Mr. W. D. Ward, Mr. V. W. Yorke, and 
Mr. John Young. 

.À full report will appear in our next issue. 


Messrs. Mather & Piatt's Exhibit at the Franco-British Exhibi- 
tion.—We have received from Messrs. Mather & Platt, of Man- 
chester and London, some details of the extensive exhibits 
which they have erected in the Machinery Hall of the Franco- 
British. Exhibition. One of the most important of these ex- 
hibits is a twin-cylinder two-cycle gas engine, with three-phase 
generator, mounted on the crankshaft between the two cylinders. 
The speed of this set is 107 revolutions per minute, and it is 
rated at 800 b.h.p. output continuously. with gas supply of 
about 140 British thermal units per cubic foot; or, in other 
words, j-lb. of coal per h.p. hour. This design of gas engine 
is the most similar to a steam engine of any made; it is claiined 
to be equal to a steam engine in reliability, evenness of turning 
and certainty of starting. There are no side shafts, cams. or 
gear wheels, and no exhaust valves. The three-phase generator 
is for an output of 2,200 volts, 170 amperes, at 25 cycles per 
second. which, with a power factor of 0'8, is equivalent to 
920 kilowatts. The firm also show a Zoelly patent steam turbine, 
coupled direct to a patent high-lift turbine pump. This set is 
designed to run at 5.000 revolutions per minute, and the turbine 
will develop 210 b.h.p. when supplied with steam at a pressure 
of 160-lbs. per square inch, and condensing. The pump will lift 
1,200 gallons per minute against a total head of 400 ft. 
Another exhibit is a pair of patent high.lift turbine pumps 
direct-coupled to a direct-current steel-clad motor, placed be- 
tween the two pumps. The motor runs at 1,060 revolutions 
per minute, and is capable of giving out 150 b.h.p. The two 
pumps which have each six successive chambers, through which 
the water passes, are connected in series. and are capable of 
pumping 400 gallons per minute against a total head of 720 ft., 
that is, each of the twelve chambers in series furnishes pressure 
sufficient. to overcome 60 ft. "This is at 1,060 revolutions per 
minute; at 1,450 revolutions the output would be 500 gallons 
per minute against 1,500 ft., and at 1,850 revolutions 600 gallons 
per minute against 2.000 ft. head. In addition to this plant the 
firm also show a large tank constructed of standard-sized cast- 
iron plates, with accurately-machined external or internal 
flanges, and several steam-driven pumps. We hope to deal 
more fully with these and other engineering exhibits in the 
Franco-British Exhibition more fully at a later date. 
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CCORDING to the Times Engineering Supplement there 
4 \are in France a large number of factories engaged in the 
production of calcium carbide which are worked by hydro-elec- 
tric agency, a congiderable number of them being situated in 
the Alpine territory and some of them in the Pyrenees. The 
whole of the factories are worked under license from the Bul- 
lier patents, as these have been shown to be the only valid 
ones, consequently all the works pay royalties to the proprietors 
of these patents. Likewise, foreign carbide imported into 
France also has to pay a license. These patents expire in 
February, 1909, and after this the French electro-chemical pro- 
duct will no longer be protected against that of foreign pro- 
ducers, which can be manufactured at a much lower rate in 
certain countries, for example, Norway, where hydro-electric 
.energy is relatively much cheaper; consequently French manu- 
facturers will have to meet with very serious competition, which 
it will require all their ingenuity to counteract. It is also stated 
that Mr. Girod, who is well known for his success in the 
production of ferro-alloys by electric agency, is concerned in the 
putting down of a very important electric steel plant at Ugines, 
in Savoy. Mr. Girod intends to make steel directly in an elec- 
tric furnace specially constructed from designs of his own, and 
in which the intermediate process of producing cast-iron will be 
avoided. Furthermore, he will not employ the Martin furnace 
which has always been used in connection with the electric fur- 
пасе in steel manufacture, in order to start the reaction, which 
is finally completed at the higher temperature rendered pos- 
:sible by the use of the electric arc. Advantage will thus be 
gene’ by it being no longer needed to use gas-producers in the 
rst stages, and the expense and trouble attendant to this part 
of the manufacture will be avoided. The works will comprise 
two 8-ton furnaces and also two 6-ton furnaces. 

In the steel factory of Jacob Holzer at Unieux a 2,000-h.p. 
electric furnace is in course of erection, from which it is in- 
tended to produce fine qualities of steel. | 

Another article in the same number deals with the electrolytic 
-copper industry. We notice from this that the opening up of 
new copper mining districts in Russia and Australasia has led 
to a demand for the erection of central electrolytic refineries, to 
which it is intended to send the raw copper from the various 
centres in these two countries. Both in Sydney, N.S.W., and 
also in Moscow schemes are being discussed for meeting this 
-demand in a practical manner. In Australasia a company has 
been formed and named ‘‘The Electrolytic Refining & Smelting 
Co., Ltd." As soon as a suitable locality and site for these 
works has been selected building operations will begin. The 
company has a capital of £150,000, and the offices are situated 
in Sydney. The Mt. Morgan Gold Mining Co., of Queensland, 
has a financial interest in the new undertaking. ‘This latter 


company is now producing large amounts of copper-ore, but it 
is relinquishing its plans tor the erection of a local refinery in 
favour of the PUT. scheme. А similar scheme is being pushed 
forward in Hussia, a company having been floated by a group 
of financiers interested in the industry. According to H. R. 
Merton the output of raw copper by the Russian mines in 1907 
was 15,000 tons, as compared with 10,490 in 1906, while Aus- 
tralasia increased her output from 36,250 in 1906 to 41,250 tons 
in 1907. The rest of the article deals with subjects familiar 
to readers of this column. 

The tusting of Iron and Steel.—In a Paper before the 
Birmingham University Metallurgical Society, Mr. M. Thornton- 
Murray dealt with the various methods of protecting iron and 
steel surfaces from the corrosive action of the atmosphere and 
of moisture. The purely chemical theory of Calvert states that 
the essentials for the formation of rust are iron, oxygen, carbon 
dioxide and water, the latter two taking part in a preliminary 
reaction in which bicarbonate of iron is formed. The bicar- 
bonate interacts with the oxygen of the air to form rust 
(hydrated ferric oxide), carbon dioxide, and water. The new 
theory of Dr. Cushman states that the action is electrolytic, and 
is promoted by irregularities in the metallic surface. The fact 
that underground pipes under the influence of earth currents 
tend to corrode more rapidly than others, the greater liability 
to corrosion of magnetised steel, and of iron or steel in contact 
with metals electro-negative to iron, such as lead, tin, or copper, 
point to а very close connection between corrosion and electrical 
phenomena. ‘Che presence of the magnetic oxide of iron or of 
particles of slag in steel lessens the resistivity to corrosion, but, 
on the other hand, phosphorus and silicon tend to reduce cor- 
rosion. Nickel and other steel alloying metals seem to increase the 
resistivity. In general, however, it is usual to coat the iron or 
steel with some protecting material. Tin is an excellent 
material for this purpose, but directly an opening is made, the 
corrosion js rapid, as tin is electro-negative to iron. Zinc 
is better, as it is, electro-positive to iron and thus tends 
to redeposit on the iron. It is, however, brittle and scales off 
easily. Electro-plating with copper, nickel, or silver is open to 
the same objection as was given for tin. For heavy engineer- 
ing work special anti-rust paints are largely used, and for light 
engineering work a recently introduced process, known as the 
Cosbett process. is particularly suitable. In this process the 
iron or steel article is immersed in a hot phosphorised solution 
which contains an iron compound. The solution is kept at the 
boiling point by suitable means. The articles are 1mmersed 
for three to four hours and then dried and oiled. The surface 
of the metal after this treatment is converted into a mixture 
of ferrous and ferric phosphates which has a high resistivity to 
corrosion and a pleasing dull black appearance. 
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Royal Society Conversazione.—Among the exhibits of elec- 
‘trical interest at the conversazione of the Royal Society, held at 
Burlington House last week, was an interesting collection of 
recent apparatus shown by Prof. J. A. Fleming. This included 
the latest forms of his well-known cymometer and oscillation 
values as used for wireless telegraph receivers, and a labora- 
tory apparatus for exhibiting certain photoelectric effects of 

otassium-sodium alloys. Other wireless telegraph apparatus 
included Mr. L. H. Walter's tantalum wave detector. In this 
instrument a tantalum wire point dipping into mercury forms 
а detector, which is comparable with the electrolvtic detector 
at 450 miles for all but very faint signals. The sound is 
several times louder than with the electrolytic when the signals 
are not too weak, and the tone is very good in wireless tele- 
phonic transmission. The same exhibitor also showed a new 
signalling key for high powers, in which the difliculty of 
"breaking the large currents is overcome by making the break 
(in the primary circuit of the transformer) take place beneath 
an aqueous electrolyte between two valve electrodes, normally 
separated, and actuated by a local key circuit. A model of an 
early form of magnetic detector was also shown. Mr. S. Cowper 
Coles showed samples of his new bimetallic projector reflectors 
(see ELECTRICAL ENGINEERING, April 9th, page 550) and some 
specimens of pure electrolytic iron. The Rev. F. J. Jervis 
Smith had on view an apparatus for generating a luminous 
glow in an exhausted vessel, moving in an electrostatic field 

and exhibiting the action of a magnetic field on the glow so 
produced. Other exhibits included a mercury vapour lamp for 
microscope work shown by Mr. J. E. Barnard, Mr. J. Т. 
Irwin’s hot wire oscillographs, and a display of various measur- 
ing instruments from the National Physical Laboratory. 

New Form of Voltameter.—In the May number of the Philo- 
-sophical Magazine, R. A. Lehfeldt gives an account of his 


attempts to design а gas ''coulometer," or instrument for 
measuring coulombs by electrolysis. The usual trouble with 
gas voltameters is that they cannot be used accurately with high 
current densities. In the instrument described by the present 
author the tw. electrodes are held in a cork, which can be 
inserted into a sort of inverted test.tube. The test-tube has a 
side limb for pouring in electrolyte till the platinum electrodes 
are well covered, and a small-bore gas tube runs from the top of 
the test-tube to a manometer and a gas-measuring apparatus. 
The manometer is a U-tube containing olive oil, one limb being 
open to the atmosphere. The gas-measuring apparatus is а 
vessel out of which mercury can be run from a tap at the 
bottom. In making a measurement of a quantity of electricity 
the mercury was adjusted till the oil manometer showed that 
atmospheric pressure existed inside the apparatus, the current 
was passed, and mercury was run out to keep the oil manometer 
level. By weighing the mercury the volume of gas evolved 
could be estimated accurately. f course, the temperature was 
kept as steady as possible by a water-jacket. The author used 
currents about 0'6 of an ampere, and passed quantities of the 
order of a thousand coulombs through the apparatus. The 
mercury that was run out during an experiment averaged 
between two and three thousand grams. The author tried a 
great many electrolytes at this current density, using a potentio- 
meter and standard cell method of measuring the current 
passing. He found that many electrolytes give volumes of gas 
varying from 33 per cent. to 99 per cent. of the theoretical 
yield; but if solutions of sodium sulphate, of strength ten to 
thirty per cent., or solutions of potassium bichromate, of 
strength five to ten per cent., be electrolysed, almost theoretical 
yields are obtained. With these solutions the apparatus 1з 
reliable and rapid, the error being within one-tenth per cent. | 
Radioactivity of the Alkali Metals.—The so-called non-radio- 
active elements were carefully examined by Campbell and Wood, 
who found that the element potassium possesses the greatest 
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radioactivity. These authors convinced themselves that the 
faint radioactivity they discovered was an atomic property 
which was carried through all the salts of potassium (see 
ELECTRICAL ENGINEERING, Vol. 1., p. 564). Later experiments 
of Cainpbell led to the opinion that the radiation consisted of 
В-гаув with an average тоу less than the 8-rays of uranium. 
In a letter to Nature last week, J. C. McLennan апа W. T. 
Kennedy state that they have made a close examination of the 
radioactivity of a large number of potassium and other salts, 
and find themselves unable to support Campbell's conclusions. 
On the contrary they have found, in the first place, that samples 
of potassium) salts obtained from different sources exhibited 
widely differing degrees of radioactivity. For instance, two 
samples of potassium chloride which they examined differed by 
more than 40 per cent. in ionising power. Маг results were 
found with samples of potassium hydroxide, and especially with 
potassium cyanide. In the second place, while metallic sodium 
and several sodium salts did not, in their experiments, exhibit 
radioactivity, vet a sample of sodium chloride obtained from 
rock salt showed an activity comparable with that of many 
otassium salts. In the third place, none of the samples of 
ithium salts obtained and examined by the authors showed the 
slightest trace of radioactivity, while samples of rubidium alum 
and of cæsium chloride were very slightly active. Thus we 
have to conclude that great doubt exists as to the possession of 
radioactivity by the alkali metals. 


Continental 


An Automatic Photometer.—Most photometers are ‘‘ocular,”’ 
meaning that comparisons of brightness are made by the eye. 
To eliminate this necessity, it has been proposed to employ a 
selenium cell, a bolometer, or other instrument sensitive to 
radiant energy. But all such instruments suffer from the draw- 
back that their colour-sensitiveness is not the same as that of the 
human eye. This might be rectified by analysing the light 
spectroscopically and stopping down the various radiations in 
the requisite proportions. But, fortunately, the same result 
may be obtained in a much simpler manner by a screen consist- 
ing of a solution of acetate of copper. In Bulletin No. 278 of 
the French Physical Society, C. Fery proposes to eniploy such a 
screen for the automatic recording of luminosities. The maxi- 
mum sensitiveness of the eye 1s at wave-length 540 mm., which 
is therefore the brightest region of the spectrum. It is only 
necessary to graduate the strength and thickness of the solution 
in such a manner that the recording instrument shows the 
maximum reading at that wave-length. Then the colour-cusve 
is the same as that of the human eye. Ав a recording instru- 
ment, Boys’ radiomicrometer is most suitable. It is sensitive 
enough to record to 01 to 0°4 per cent. of light transmitted by 
the solution, and gives a deflection of 60 mm. per candle at 
1 metre. 

Dysprosium more Paramagnetic than Iron.—G. Urbain claims 
to have proved that the first place among the paramagnetic 
elements belongs, not to iron, but to an element called 
dvsprosium. This is one of the yttrium group of rare earths, 
and was discovered by Lecoq in 1886. Crookes only found one 
band in its spectrum (A=451), but the author has succeeded. in 
locating no less than 90 lines in the ultra-violet, of which he 
gives a list in the Comptes Rendus for May 4th. In fact, he 
maintains that this element is richer in lines than any element 
of the rare earths. He has obtained the element in a ‘риге ” 
state, from which nothing else can be extracted by further 
fractionisation. He determined the magnetisation of its oxide, 
ру О, by means of Curie's magnetic balance, and compared it 
with that of cobalt sulphate. The magnetic susceptibility 
of the latter is 39'7x10-*. That of dysprosinm oxide is 
299x10-*. It is 128 times more magnetic than the magnetic 
iron oxide Ке,О,. Meyer obtained some susceptibilities almost 
as high with a substance called ''holmium,"" but Urbain regards 
this substance not as an element, but as a mixture of yttrium, 
erbinm, dysprosium, and some doubtful metals of the rare 
earths. 

X-ray Test for Infant. Life.—Yn the Comptes Rendus for 
May 4th, C. Vaillant proposes to use Roentgen rays for testing 
whether alleged still-born infants have lived even for a few 
hours after birth. From a large number of radiographs he 
draws the conclusion that no details of internal organs can be 
obtained from апу still-born infants whatever, no matter how 
the exposure is graduated. The most pronounced effect of 
respiration is to bring the stomach within the range of radio- 
graphy. It is the first of the internal organs to appear, and 
ranges in size from a pea to a large bean. The respiration of 
the next ten hours makes the stomach larger and more trans- 
parent. At the end of that time the large intestine begins to 
appear on the radiographs. When life comtinnes for several 
davs, but without food. the liver appears clearly, and the heart 
in a blurred outline. The lunzs also become transparent, but 
that is not so certain. When the infant has been fed for 
several davs, all the organs become more or less visible. The 
gases іп the intestine enlarge it and favour a clear image. In 
all these observations the meconium plays no part. The new 
test should be of considerable importance for purposes of medical 
jurisprudence. 


This vear’s meeting of the French Association for the Advance- 
ment of Science will take place at Clermond-Ferrand about the 


beginning of August. Sir William Ramsay has promised to 
lecture on his recent discoveries. The association's othce 15 at 
28 rue Serpente, Paris. 7 

The First International Congress of Refrigerating Industries 
(Congrés des Industries Frigorifques) will take place at the 
Grand Palais, Paris, towards the end of September. For both 
these meetings the French railways issue tickets at halt the 
ordinary fares. 


Institution Conversazione and Dinner.—1t was announced at 
the Institution of Electrical Engineers on Thursday that the 
annual conversazione will take place on Thursday, June 25th, 
and the annual dinner on Thursday, October 22nd. 

Central London Railway.---In our article on the extension of 
this station last week, we should have made it quite clear that. 
Messrs. Balcke & Co., not only supplied the interior of the 
cooling tower, but that the whole tower was Messrs. Balcke & 
Co.'s original design. 

Institution 9f Electrical Engineers.—The following is the result 
of the ballot of new members at the meeting on Thursday :— 
Associate Members: W. N. Cochrane, P. Cordiner, P. L. Davis, 
Н. W. Edwards, Н. A. Fleet, J. A. Fraser E. Н. Rhodes, 
W. V. Waite. Students: H. R. Climie, I. К. Kaul, W. T. 
Magrath, W. Pate. 

The Association of Teachers in Technical Institutions.— The 
second annual conference of this Association. will be held in 
London at Whitsuntide. Papers will be read on various educa- 
tional subjects on the Saturday, Monday, and Tuesday, and 
Wednesday, June 10th, will be devoted to an excursion. 

Obituary.— At the meeting of the Institution. of Electrica: 
Engineers on Thursday Mr. W. Н. Patchell, who was in the 
chair, announced the death of the Very Rev. Father Lafont, 
Professor of Physics at the St. Xavier's College, Calcutta. Mr. 
Patchell stated that Father Lafont was better known to them 
in connection with the Calcutta Local Section of the Institution 
of Electrical Engineers, of which he had been chairman for 
many years. 

Telephone Charges.—An action was brought by the National 
Telephone Co. against G. H. Openshaw & Co., of Old Trafford. 
at the Salford County Court last week. The claim was for £4 
for rent “of apparatus, and £1 10s. for calls for this year. and 
5s. 6d. for excess calls last year. Under the agreement the rent 
was payable in advance, and as the defendant had not paid 
he was cut off on February 27th. The judge decided that the 
company was entitled to the £4 for rent and the 5s. 6d. for 
excess calls last vear, but not to the £1 10s., which, although 
generally paid as a deposit in advance, was not mentioned in 
the agreement as having to be paid in advance. 

Damage to City Electric Light Standard.—In the Court ot 
Appeal on Friday last the case of the City of London Electric 
Lighting Co. vr. the Vanguard Motor 'Bus Co. was heard before 
Sir Gorell Barnes and Lord Justices Moulton and Farrell. Both 
parties appealed against the judgment of Mr. Justice Ridley in 
the King's Bench Division of the High Court. (See ErLECIRICAL 
ENGINEERING, April 2nd, p. 507.) The jury found that there 
was negligence on the part' of the driver on the occasion of the 
first accident, but that the vehicle was not a legal nuisance. 
Judgment was entered for the plaintiffs for £45 5s. 4d., beinz 
the amount attributable to the accident. "Their lordships held 
that this verdict was unsatisfactory, and ordered that there 
should be a new trial. 

Electrical Engineering in India.—A report to the Bengal 
Chamber of Commerce by Mr. C. E. Low, of the Industrial 
Survey, extracts from which are reproduced in the Journal of 
the Nociety of Arts, reviews the industrial situation in the Cen- 
tral Provinces in connection with an exhibition of the products 
and manufactures of the Central Provinces and Berar. which it 
is proposed to hold at Nagpur in November next. The question 
of electrical driving of cotton mills is alluded to. and it is 
remarked that there are four or five spinning and weaving mills 
of fair size in or near Nagpur, as well as the Empress Mills of 
Messrs. Tata. Messrs. Petit are just taking over and re-starting 
on а large scale another mill. The Empress Mills are already 
partly run by electricity. A scheme for electric lighting in 
Nagpur city is on foot, and, in апу case, electric lighting for 
the Government offices cannot be long delaved. 

Wireless Telegraphy.— According to an American Consular 16- 
port two wireless telegraph stations have been established in the 
vicinity of Vancouver. One station is situated at North Van- 
couver, just across Burrard Inlet. The other is at Point Gray. 
some seven miles distant. These stations promise to be of great 
service to the trade between Vancouver, Puget Sound ports, and 
Alaska. 

Experiments are being made by the United States Govern- 
ment to determine the possibility of installing wireless tele- 
graphy apparatus in balloons. Balloons with receiving av- 
paratus have already been used successfully, but owing to the 
risk of an ignition of gas experiments have not yet been made 
with transmitting apparatus on board. 

The amendment to the law of 1892 relating to the telegraph 
system in Germany has been published. By this amendment 
wireless telegraphy is included, and in future no wireless tele- 
graph installations сап be erected without the consent of the 
Government. The law applies also to German vessels on the 
high seas, and regulations governing the use of installations on 
foreign vessels within German waters are to be framed. 
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(This Patent Record 1s compiled by our own 


Specifications Published May 14th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1907 Patents 


8,951, W. J. Davy. Ап automatic switch to use in connection 
with small transformers for metallic filament lamps. А solenoid 
acting on an iron plunger is connected to one of the house 
mains, and also to one of the supply mains. The remaining 
house main is connected to the other supply main through a 
resistance. On closing any one lamp circuit, a current flows 
through the solenoid, апа the plunger descends, closing a^ 
switch in the primary circuit of the transformer. The solenoid 
circuit is at the same time broken. An auxiliary solenoid in 
series with the secondary circuit keeps the plunger from rising. 
lf all lamps are switched off, the auxiliary solenoid ceases to 
act, and the plunger rises, breaking the primary circuit of the 
transformer. Six claims, two figures. 

12,139. Е. J. РгАхснох. The preparation of metallic filaments 
for electric lamps. An alkaline solution of tungstic or molybdic 
acid is mixed with an aqueous or alkaline solution of an albu- 
minoid substance, as gelatine or casein. The mixture is poured 
into dilute hydrochloric acid and a precipitate appears which isa 
compound of the tungstic or molybdic acid and the albuminoid 
substance. The precipitate is mixed with water to form a 
plastic mass, which is squirted into filaments. The filaments 
are reduced to purely metallic filaments in а vacuum or inert 
gas by raising to a high temperature by means of an electric 
current. Filaments prepared in this way are stated to be very 
regular as regards dimensions and resistance, Three claims. 

15,171, Ввїтїзн THowsoN-HovsroN Co. (General Electric 
Co.) А method of coating armature or transformer lamina- 
tions with an insulating film. Gum copal is ground in water 
until a colloidal solution is formed. The solution should contain 
about 20 per cent. by weight of copal. The air-bubbles in the 
solution may be dispersed by adding a few drops of 10 per cent. 
solution of barium hydrate or chloride. This causes а ead 
tation of the copal, but by stirring a uniform and practically 
permanent suspension is again obtained. The addition of a 
little sodium hydrate will prevent any precipitation. The solu- 
tion is then applied to the laminations by spraying, rolling, or 
dipping, the last-named having been found best. After draining, 
the plates are heated in an oven to between 1009C. and 2CC9C. 
The water is driven off, and the gum melts, forming a thin 
adherent coating, which does not crack if the iron is bent, and 
which does not easily flake off. Three claims, no figures. 

16,166, J. S. HicuriELD. The application of the tly-wheel 
storage principle to the direct-current series svstem of power 
transmission, for the purpose of equalising the load on the 
generators when the motors are working intermittently. A con- 
trol motor consisting of a series motor coupled to a heavy 
fiv-wheel is connected in series with the main circuit. The 
brushes of this contro] motor are rocked by a series solenoid 
device, so arranged that on an increase of the current, the 
brushes are rocked into the working position, so that the motor 
and flv-wheel speeds up, and generates а back E.M.F. in 
opposition to the generator E. M.F. If the back E. M.F. of the 
motor at full speed is made just a little below the generator 
E.M.F., the speed will rise until normal line current flows. If 
this 1s impracticable, the generator E. M.F. can be reduced by 
the action of a governor on the control machine, which may 
operate a lever connected so as to increase the resistance in the 
generator shunt field at high speeds. If a motor on the system 
is sudd-nly started up, the line current 1s reduced, due to the 
back E.M.F. of this motor, and the brushes of the control 
machine are rocked round by the solenoid device to the non- 
working position, reducing the back Е. М.Е. of the control 
machine. If the line current is further reduced, the brushes are 
rocked further, so that the control machine becomes а generator 
and delivers energy to the system so lcng as the tly-wheel 
rotates. If the load is so prolonged that the control machine 
stops altogether with its brushes in the full generating position. 
the machine would start up in the wrong direction on an increase 
of line current. This result is avoided by the addition of a 
device to instantly rock the brushes to the non-working position 
on a reversal. A single control machine, with a suitable ttywheel 
and situated in the station, will keep the current constant in the 
system so long as the variations are within the limits permitted 
by its range of speed. Five claims, one figure. 

17,046, J. E. Newman and L. Lonce. А methed of employing 
electricity for stimulating vegetable growth. Rows of galvanised 
iron wires (about No. 20, 5.W.G.) are arranged on insulators 
about 12 to 16 feet above the ground, and about nine уагда 
apart. А continuous discharge to earth is obtained by connect- 
ing this network to one terninal (preferably the positive) of an 
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induction coil, giving a pressure Gf 100,000 volts. Valves or 
rectifiers (of the Lodge type, tor instance) are inserted in series, 
and to prevent surgings of current a choking coil also. The 
other terminal of the coil is connected to earth. The apparatus 
should be protected from lightning by a spark-gap between the 
network and earth. An increase in the amount. of available 
nitrogen in the soil, and a marked increase in the crops, is 
obtained. ‘Three claims, two figures. 


Specifications Published To-day 
The following Patent Specifications will be published to-day, and 
will be onsale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C:, at the price of 8d. each, post free. Т 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in ous 


next issue. 
1906 Patent | 
21,347, FELTEN & GUILLEAUME LAHMEYERWERKE AKT.-GEs. Elec- 
tric signalling apparatus. 


1907 Patents 


lectric-vehicle or locomotive brakes. 5 
9,434, MAINPRIZE. Combination fuse and switch. | 
10,367, CowPER-CorEs. Electro-deposition of iron. 
10,636, Brack & Brack. Electric traction installations using 
contact boxes. 
10,650, Dawson & BucknHam. © Electrical apparatus for trans- 
mitting and receiving signals. A 
13,882, LowDEN & WersriNGHOUsE METAL FiLAMENT Lamp Ca. 
Electric lamps. 
16,051, Sıemens Bros. Dynamo Works & W. PARKER. Dynamo- 
electric machines. 
19,578, WHITTAKER. Sanding apparatus for use with tramcars. 
19,738, Poore. Means for controlling mechanism operating 
rheostats. ` ET 
19.855, Boypren. Electrical switches. 
22.224, ZANDER (Held). Case for electric indicators: 
25.961, Hoskrn. Automatic sand-valve opener for tramcars. 
28,142, Simms MANUFACTURING Co. & ALtree. Sparking plugs 
for internal.combustion engines. ES 


1908 Patent 
Space telegraphy. 


9,590, SIMPSON. 


” 


. 1,427, De Forest. 


Complete Specifications open to Public Inspection 
before Acceptance. 


1908 Patents 
4.948, Howarp. Alternating current transformers. 
8,287, FELTEN & GUILLEAUME | LAHMEYERWERKE  AKT.-GES. 
Transporting apparatus. А 
8,415, МонссекАТН. Dynamo-electric machines. i 
8,116, WOLFRAM-LAMPEN Akr.-Gxrs. Incandescent filaments for 
electric incandescent lamps. 
8.904. BovxEAv. Electrical furnaces. 
9,146, Акт.-Скз Brows, BOVERI, 
formers. 
9.257, ALLGEMEINE ErLEKTRICITATS-GEs. Devices for protecting 
transformers, cables, and other electrical apparatus. 


Applications for Amendment  , 


Further particulars and instructions as to procedure in opposition 
to amendment: will be found in the Official Journal of the Patent 
Office of May 13th. 

25,942 of 1896. THe British WestIncHouse ELECTRIC AND 
MANUFACTURING Co., Lip. seek leave to amend the specification 
numbered as above, granted to К. BELFIELD, for ^*'Improve- 
ments in electric switches and circuit breakers,” in order to 
limit and to define more clearly the scope of the invention. 
The proposed amendment consists in striking out much of the 
specification, including Claims 1 to 4 and 6. 

21.892 of 1904. F. M. Lewis seeks leave to amend the speci- 
fication numbered as above, for ‘Improvements in electric arc 
lamps," in order to define more clearly the scope of the inven- 
tion. The proposed amendinent consists in striking out Claims 
5 and 5 to 8. also Figs. 1 and 3 to 6. 

4.922 of 1908. С. Н. Stearn and С. Е. ТорнАм seek leave to 
amend this specification, for ‘‘Improvements in connection with 
electric lamps and their circuits," by including Н. W. HAND- 
cock and А. Н. Dykes as applicants for a patent. 


| Expiring Patent | 
The following patent expires during the current week after 
a life of fourteen years :— 
10,292 of May 28th, 1894. J. Mancer and E. Мозом. The 
use Of an electric lamp, fitted in the case of a watch, clock, 
barometer, compass or similar instrument, to illuminate the 


dial. 


ET Сік. Electric trans- 
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STOCK AND SHARE LIST 


\RISE OR 
AMOUNT xii rc STOCK FALL 
NAME. or i | EXCHANGE | SINCE 
SHARE | *= Interim. |QuoraTION.| Last 
WEEK. 
1906 1907 
ELECTRIC SUPPLY. £ v 
Bournemouth & Poole Е. 8. Со. Ld.) 10 7 | 7% | 10}—11 -i 
Do... 41Y Qum, Pret... 10 4h | 47 un =$ 
Do. Hs Cum. Second Pref, 10 6 6% 104 —11 | 
Do. 44% Debenture, Ked............. Stock 4k | 445 102—105 
бюн Lent) E L.& Power Co., La. 5 d] 5X 44 —о 
Do. 445 Ist Deb. Red. .............. Stock 4j |47 | 94—97 
Brompton & a ed Co.,Ld. 5 10 10% | 04—74 x 
Do. 7% Cum. Pref.. 5 oq = 601—'1 | 
Central Ё, 8. Co., Ltd.. 4% Guar. Db.| Stock 4 | УА 99—102 | +1 
Ch. . Cross. W. E. & City Ё. S. Co..... 5 5 5 s-s | 
Do. 44% Cuin, Pref, .................. 5 4) 247 44—4 | 
Do. «€ Deb. Rad: suncima tock 4 47 | 96—99 | 
Do. ‘City Undertaking,” 417/Cm. Pf. 5 44 44% ed | 
Chelsea Electric Supply Co., Ltd. 5 44 | 47 —: +t 
D. 46% Deb; Red. тоу из, Stock 4h | 442 101—104 
‘City of London Elec. Lt. Co., Ltd. 10 6 67 91—10[ 
Do. 6% Cum. Pref. .... ove 10 6 6% iz—13 
Do. 5» Deb. Red ........--.-‹..‹.| Stock 5 5% 124—127 
Do. 44% 2nd Deb. Уе o A Stock 44 44° 102—105 
Cty of Durham Е. Р. Dis. Со.. vn 5 4 2% 21—3 “Я 
Do. 5% Pref.. 5 5 527 | 31—44 +4 
County of London Elect. „Вир. € Co. Ld. 10 5 5% 74—3} 
Do. 6% Cuin. Pref. : 10 6 6; =| 103—11} 
Do. % Deb. Red . Stock 34 | 417 | 107—119 
Do, nt. 2nd Deb. Red ........ Stock 44 | 447 96—99 
Kdinunson’s Electricity Соры Ld.: 5 4 1/6" 3 
Do. 6% Cum. Pref.. себна 5 3h = —1 
Do. 44% lst Mort. Deb. Red ......| Stock 44 44% 63—73 +8 
Folkestone Elec, Supply Co., Ltd. 5 54 54% 11-51 
Do. 5% Cum. Pref.. ‘aus "S 5 5 5 о—2} 
Do. 44% lst Deb. В: acc: Stock 4h 447 94—97 
Hove Electric Lighting Co., Ltd. - 5 9 84% 01—60} 
1. of Wight E. L. & P. ба, рь. КА. ...| Stock 4| |47 90—93 
Kensington & Knightsbridge E.L.Co. 5 10 10% | 74—81 
Dó,- 4X Deb. Bed. acusa deesse: Stock 4 47 95—99 
Kens. & N't'ng Hill E.L. Cos. Db. Rd.| Stock 4 | 42 | 97—101 | 
London Electric Supply Corporation 3 d 2% | же. 
MA puo. ecu 5 | 6 9% 4j—4 | 
Do. 4% 1st Mort. Deb. Red . Stock 4 45 | 90—03 | 
eee Elec. Supply Co., "Lu. 5 | 5 647; 48—41 ti 
Do. 44% Cum. Pref. ...... ane 5 | 44 44% | 42—44 Mi 
Do. 44% Ist Mort. Deb. Rel .... Stock 5 44 107—111 | 
Do. 34% Mort. Deb. Red . ‚| Stock | 38} $49 55—90 
Midland Ё.Согр. Гог P. Dist. IstMt.D |100 4500 4} ite 96— 909 
Newcastle & Dist. E. L. Co., £9 pai 10 | 5 4% 74 OSS 
Do. 44% Mort. Deb. Red . Stock 4} | 44% 95—090 
Newcastle-upon- Tyne Elec. Suppiy.. 5 5 8% | 54—6 
Do. B32 Pith. ы 5 8 | 87 554—0 | 
Do. 57 Pref. (fully paid) . 5 5 | 57 541—251 
Do. 10/. Pm 5 5 | 5% 54-5 
Notting Hill Elec. Ltg. Co., Ltd.. 10 7h | 75 114-12 
(oxford Electric Co., Ltd. ............... 5 | 7 үй 54—04 
Do. 47 Deb. Red.. Stock 4 47 | 91—95 | 
St. James and Pall Mall E. L. Co. Ld. 5 10 107 141—851 | 
Do. 7% Non-Cum. Pref... 5 т TN | ja 
Di: EXE DO Bed. uoi zeini Sloc* 8) | 347 85—90 
Sinithtield Mkt. Elec. sup. Co., Ltd. 5 nil - 1—17 
Do. 4X Diath B. казаты геш tock 4 4° TU -74 
South London Elec. Sup. Corp. Ltd. 5 3 47 91—94 
South у; эк. Е. L. & P. Со.... 1 2 | ij | %—% 
Do. 7% Cum. Pref. . ККУС 1 т 7% | lk 
Do. 417 1st Deb. Rea fas lag Stock 4} 44° y3 -102 
Urban Elec. Supply Co., Ltd. ; 5 5 I% 1-2 | 
e DEDE FREE Мелна ны. 5 | 5 hs 1g—2 
Do. 44% Ist Mort. Deb. Red ...... Stock 44 uz | 87—00 | 
Westminster Elec. Sup. ко Ltd. 5 12 10; | 74—38 | 
Do. 44% Cuv Pref. ..... P 5 | 41 44° | 41—51 | 
ELECTRIC RAILWAYS, - | | | | 
Baker St. & Waterloo 4% Perp. Del | stock ! 4 | 47 җз—91 
Contral London ........ „п... е. Stock $&.1-3x 77—80 +3 
Do. 4% Preferred.. Stock 4 | 4% | 087—0 | 
Do. Deferred.. сате Stock 4 2% | 25—538 +1 
Do. 4% Debentures. sanask cits А Stock 4 | 4% |100—163 
Ch. Cross, Eust. & Hamp. Pj. Di... | Stock 4 44, | 8l—€ 
City and South Loudon Cons. | Stock 2} 44% | 40—49 T 
Do. 4% Perp. Deb. , ers BibL x 4% | 99—102 
Do. 5% Per. Pref. 1891 ad моек 5 5% | 113—116 
Do. 5% Perp. Pret. 1895 | Stock 5 7 |11—115 
Do. 5% Porp: Pref. 1901 ............| Stck 5 57 | 110—118 
Great Northern & City Pref, “ А ' Jo 4 Ila, Pu | 
Gt. Northern, gr di & LT ton 10 B 4°; 22 | 
Do. He Perp. Deb. . Stock | 4 47, —900 
Mersey Cons. .... 2] Stock ni om "us 
Do. 37 гаг, Pref. Red... | Stock , nil -— 3—6 
xcd ОВЕ. 4. —€—Á Eins 1 4% 448—454 +2} 
Do. 34% Preference - — I. | 34 347 30—30 
Do. ЗО ДА” РАИ ннн ИНК || 3 TB 15—78 
Do. si? Convertible Pref. Stock 3} | 34% 73—76 
Metropolitan District .....................| Stock uil — 13—14 +1} 
Do. 67 Perp. Deb.. я ....| Stock | 6 6% 105—110 
Do. 4% Deb. ... Stock 4 XT. [| C6: 
Do. Регр. Extension Pref. (527) Stock nil -- 926—25 
Ass. Ext. Pi. Guar. hy U. E. Rs. Со. Stock 8 34% 44—45 
Underground Elec. Railways Co o 
London 5% Profit Shy. Sec. Notes| Various 5 5% 38— 49 +2 
Whitechapel and Bow 4% Deb.. Stock 4 +% 103—106 
ELECTRIC TRAMWAYS. 
lath Electric rir a 2 Ltd.. 1 d — 
Do. · 57 Cum. Pret. aye 1 : NA ATH, 
Do. 4)% Deb. Red.. р Stock 45 | 44° 0—01 
Biru. & Mid. Trs., Ld. 1st Db. Rd. Stock 4h 49 93 ов 
Із піз Kiectric Traction Co., Ltd. . 10 = ai 32M 
Do. o% Сиш. Pref. . ——— 10 0 0ez* ^ i 
Do. % Perp. DE cong эеле ааты Stock 5 5% ыз —Э? "e 
bo. M Зич Deb. .............. евге. Stock 44 | 4415 67—71 
City o Birnunghai Trs. Co., Сш. Pf. 5 5 y* 41—44 
City of Birming rham Trs. Co. » 4А... 4 
Ist Mort. Leb. e 100 4 4% 97 —100 


NAME. 


Dublin United Trams Co. ..... ......... 
Do. 6% Pref. E 
Hastinys & District E. Tr. Co. D. m 
I. of Thanet E Tr. & L. Co. Cw. РЁ... 
Du т ОКК КТЕ 
Lanes. Uu. Trs.. Pr. Lien Db. 
London Street Tramways Co... 
London United Trs., Ld., Cin. 
Do. 4% Ist Mort. Deb, Red . 
Metropolitan Elec. Trains, Ltd., Det. 
Do. 5%.Cum. Pref.. as 
Do. 44% Deb. stk. Red... ae 
National Elec, Construc tion. Co. Ltd. 
New General Tr. Co., 6% Cm. Pf... 
North Metropolitan Trams Co.......... 


Do, EX Mort. Deb, ioeesseikosécse 
Potteries Electric Tiaction Co. Ltd. 

Do. 5; Cum. Pref. y EES 

Do. "o Deb Röd eaae ueevenos 
i ir Tramways Со. Ltd. 

Do. 6% Cum. Pref. 


South na. Elec. Trams & гш. Co. Ld. 
6% Cin. AA (fully paid)... — 
Do. 4% Deb. Red.. 
Sunderland Dst. E. Trs. Ist Mt, ‘Db. Ra. 
Yorkshire (West Riding) Elec. Trams 
Do, 87 Cüm- FTel. .... «ьон 
Do. 447 186 Deb. Кей ....„-.. ...... 


TELEGRAPH AND TELEPHONE 


Anzlo-Ainerican "i cp cab Co. Lt4. 
Do. 6% Pref. Ord. Р 
Do. Def, Orl: uoce evsgsesenetE Up) nep 

Coinmercial Cable Co., 4% Deb. Red.. 

Direct Spanish Telegraph Co. Ltd. ... 
Do. 10% Cum. Pref. ...... re 
Do. 4M Debs. T 

Direct United States. Cable Co. Ltd.. 

Direct West India Cable Co. Luu, 

44% Reg. Debs. Red.. 

Eastern & S. African Lid., 4%Mt. Deb. 


Do. do. (Mauritius Sub.) 
Eastern Ext. Australnsia & China ... 

Do. 4% Mort. Delt. Perp. еее 
Eastern Telegraph Со. ................... 

Do. d^ ат ыза 

ро. и Mort. Del. ..... 


G. N. те? Со, (Со акеп) .. аба 
Indo-European capi Co. Ltd.. 
Marconi Wireless Telegraph Co. Ltd. 
National Telephone Co., Ltd., Pref... 

Do. Deferred "E бакай нб 
6% Cum. Ist Pret. — 
OF Cuts 2nd Zref. „сс 
Я 5% зга Pref. . T—— 
Do. з} Deb. Red 
Do. ; 
га, Telegraph Do. DW Leine 
Do - 4X DU woii 


OOOO eee o] tn n 


MANUFACTURING 


Aron кн Meter Co., Ltd.. 

Do, А Cum, Pref.. ТҮҮ. 
баре & Wilcox, "АЕ asics ae 

Do. 6% Pref. А 
British Insulated & Helsby ‘Cables, Li. 


Do, 6X Cum. Pref. гыл 
Do. 44% lst Mort. Deb. Red. .... 
British 'Tuomson-Houston Co., Ltd. 

44% 1st Mort. Deb. Red. ........... 
му Westir vhonse Electrice Миг. 
Ul ог ee oe ee 
Do. 4 Mo t "Deb, Re............... 
Brust. КЕ ae ч Eug PATRES Co.. 
Do. Prel, ‘ss: 
Do. ux Perp. Ist Deb.. 
Do. » Регр. ?nd De M неш 


Callender 8 ; Cable and Const. Co., L4. 
Do. 5% Cum. Pref. . РЕПКА 
ро. 445, Ist. Mort. Deb..............-. 

Consolidated Electrieal Co., азе: 

Crompton & Co., Ltd. 

Do 3% 1st Mort. Reg. I Deb. . 

Dick, Kerr & Co., Ltd.. 

Do. 6% Сиш. Pref. . 
DO SUE Del НЕП „аьа. 

Edison & Swan United ** A.” £3 paid 
Do. do (fully paid) 


Do. 4% Deb. Red..... 
Do, Ра. DEb. Иен ccna nce: 


"n Construction OD. BN uos 

Д к. САЙН | WON, ые айдаана най. 
Do. "m “lst Mort. Deb... 

General Elec. Co.,Ltd.. 5% / Cum. "Pref. 
Do. 4% lst Mort, Deb. Red 


Do. d 1st Mort. Deb. Red м. 
Кы. Foe wA ла Кылы 

Dp. 47 Deb. ked.. — A 
Tel. Const. & Maintenance Co. . 

Do. 4% , Deb. Mida; Кеб ciiin ana 
6% Cum, Pref. ырыга iva alio 


Do. lst Mtg. Deb. 4% Red. . (dde 
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6 6%* 
6 6 
4 44 
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44 уд 
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1/- 1/-% 
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5 5 М 
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-— 4 
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LOCAL 


ACCRINGTON: Lighting and = Tranways.—In his yearly 
budget last week, Mr. J. С. Lupton, Chairman of the Accring- 
ton Finance Conunittee, remarked that during the year the 
energies of the Council had been devoted mainly to the con- 
version of tramways to electric traction. ‘That had meant that 
some work had been deferred, particularly highway repairs. In 
such cases the money had been ear-marked and placed in 
reserve for subsequent years. Provision had also been made 
for rearranging the street hghting on the main roads, conse- 
quent upon the erection of the tramway standards, and it was 
intended to improve the lighting greatly by fixing lights to 
standards and taking out а considerable number oi street 
lamp pillars. 

ALLOA: The Electricity Undertaking.—It was reported, at 
a meeting of the Town Council, that the loss on the electricity 
undertaking for the last five years had been £2,5/6. In 1907 
the amount paid to the British Electric Plant Co., Alloa, for 
current was £1,081, and this was retailed to consumers at 
£1,159, showing a gross profit of £78. Deducting sinking fund 
and mortgage interest, the loss for the year was £575. 

ARGENTINE: Cordoba.—The Cordoba Electric Tramway 
Construction Co. have, says the Heview of the River Plate, 
applied to the niunicipality for an extension of six months in 
which to complv with some of the terms of their concession. 
They state that as soon as the concession was obtained, they 
took the necessary steps to float the company, but the crisis in 
the European Money Markets made this temporarily impossible. 
The company has purchased the Argentine tramway system, and 
has also acquired land for generating stations, having spent 
about $500.000. ‘There is some local opposition to the applica- 
tion. 

AUSTRALIA: Water Power Plant.—-A scheme is under con. 
sideration for the lighting of Coburg and other municipalities 
by electricity fron; a water power plant on the Yarra River, 
near Warrandyte. According to the Melbourne Argus, it is 
estimated that, by the construction of a weir 80 ft. long and a 
tunnel 600 ft. long, over 1,500 h.p. would be available. 

AYR: Extenston to Alloway and Presiwich,—l1n. view of the 
conditions imposed by the various local authorities, the Electric 
Light Committee has recommended the Council not to proceed 
with the scheme. 

BARNES: Vramways.—The District Council at its last meet- 
ing discussed an offer by the promoters of the West London, 
Barnes & Richmond Tramways Bill with regard to street widen- 
ings. The promoters offered (a) to make the Council an imme- 
diate payment of £45,000 in respect of street widenings, or 
(b) that the Barnes Council should raise £75,000 for the purpose 
by loan, the company to guarantee the repayment of principal 
and interest, the Council's security to be a first charge on the 
entire undertaking, including the part outside their area. This 
proposal would provide for a all 45 tt. wide throughout the 
route of the tramways in the town. In reply to this offer. a 
resolution was moved that it be referred to the Tramways Com- 
mittee to consider as to the best means of developing a service 
of electric trams, but the motion was rejected by 15 votes to 7. 

BELFAST: 7ramways.—At the meeting of the Tramways 
and Electrical Committee, on the 18th inst.—^1r Robert Ander- 
son, Lord Mavor, presiding—a letter was read from Mr. Rodden, 
of the Whitewell and Cavehill Tramway Co., stating that, 
having considered the Councils resolution relative to the 

establishment of a through service between Castle Junction and 
Glenzormely, and also the terms ot the Manchester-Oldham 
agreement те the distribution of fares, they were prepared to 
accept in principle the Corporation's proposal. The question of 
details, it was suggested, could be left between the manager and 
a representative of the company, and this was finally decided 
upon. 

BIRMINGHAM: Tramway <Accounts.—The gross profits for 
the first complete year’s working of the Corporation Tramways 
were announced on Tuesday to be £121,000, of which a balance 
of £72.000 remains after meeting capital charges, &c. 

BLACKBURN: M.E.A. Meeting.—The Town Council have 
deputed Mr. Higham, Vice-Chairman of the Electricity and 
Tramways Committee. and Mr. P. P. Wheelwright, Electrical 
Engineer, to represent the Blackburn Corporation at the Notting- 
ham Convention of the Incorporated Municipal Electrical Asso- 
ciations at the end of June. | 

BURNLEY:  7ramways.—Mr. Harry Mozley, tramway 
manager. issued his annual report last week-end, in which he 
mentioned that the proportionate increase in receipts of previous 
vears had not been maintained, but there was the substantial 
Increase of 588,460 passengers, and £1.562 2s. 1154. receipts. 
Parcel receipts showed a satisfactorv increase of £58, and now 
amounted to £680 per annum. The growth in traffic had necessi- 

tated additional rolling stock, and during the year an experimental 
car had been constructed, and was still undergoing trials, the 
object being to obtain a more economical car for working special 
lines than the four motor equipments now in use. During the 
year the whole system had been cleared of corrugations, at a 
total cost of £615 2s. The length of rail ground was 57,700 
yards, and percentage of rails corrugated 83 per cent. The cost 


NOTES 


of energy was less, owing to the reduction in the charges of the 
Electricity Committee from 14. to 144. per unit. Double 
helical gears and pinions were being experimented with to lessen 
the noise. The depreciation fund amounted to £32,668 9s. 3d., 
bringing the fund up to the full annual average (£6,000 per 
annum) required. If profits were maintained as hoped, a sub- 
stantial sum should be available for the purpose of the Cor- 
poration in future yearg. The question of covering the tops of 
the cars was receiving attention. 

BURY: Electricity Accounts.—The units sold for lighting 
and power during the year ended March 5156, 1908, amounted 
to 1,440,659, an increase of 377 per cent. over the previous 
year. The amount supplied to the tramways has shown an in- 
crease of 27 per cent., and totalled 1,250,799 units. Тһе profit 
on the years working is expected to be £3,950, as against 
£2,947 tor the previous year. The engineer has been instructed 
to prepare plans for further testing rooms, and oftice accommo- 
dation at the electricity works. 

CHESHUNT: Light Railway.—The construction of the light 
railway at Cheshunt from the Herts county boundary to a 
point about 80 yards south of Queen Eleanor's Cross, Waltham 
Cross, 18 now in progress, and will shortly be completed. 

CHISLEHURST: Zztenaion of Mains.—The Chislehurst Elec- 
tric Lighting Co. have extended their mains from Heatherbank 
to Summer Hill. 

CLACTON: Appointment of Electrical Inspector.—Mr. Н. E. 
Harrison has been appointed Electrical lnspector under the 
Clacton Electric Lighting Order. 

DARLINGTON: Supply to the Tramways.—It has been de- 
cided to reduce the charge for electricity supplied to the tram- 
way department from 144. to lgd. per unit. 

DOVER: Archcliffe Fort.—The new generating station in 
аи behind <Archcliffe Fort is now approaching com- 

etion. - 

EDINBURGH: Leith Tramways.—At a meeting last week of 
the Tramways Committee it was stated that the difticulties 
regarding certain clauses in the Bill relating to tramway exten- 
sions at Leith had been adjusted, and that the Bill would very 
shortly come before Parliament. 

FOLESHILL: Power Supply.—The Council has approved of 
an agreement for the supply of power to the Newdigate Colliery 
Co., at 4d. per unit, with a minimum payment of £40 per 
annum, the contract to be binding for ten years, after which 
it is to be terminable at six months’ notice from either side. 

GLASGOW: Tramway Undertakings.—A report has been pre- 
pared by the Town Clerk and the tramways manager, in which 
1s considered the relation of the tramway department to the 
`` Соттоп Good," the financial position of the department, and 
the position of the sinking fund. The report states that, as 
the undertaking is a part of the Common Good estate, an 
abstract of the revenue and expenditure is given in the balance 
sheet of the Common Good. The report, however, does not 
consider that this serves any useful purpose, and recommends 
its discontinuance. The total amount of borrowing powers on 
Мау dlst, 1907, was £3,100,000, since which the sum of £41,862 
has been sanctioned. Additional borrowing powers will be 
necessary, however, as the Tramways Committee have decided to 
increase the number of cars and install additional machinery at 
the Pinkston power station. The sum borrowed trom the 
Common Good to March ólst last year was £2,246,114, but by 
the operation of the sinking fund the amount outstanding is 
£1,679,997, which will be entirely wiped off by 1930. The 
capital expenditure for the same period is £3,104,060, thus 
showing an excess of expenditure over borrowing powers, but it 
does not include any portion of the expenditure of the old 
horse tramways, the cost of which has been entirely written 
off. The revenue per car mile in 1907 was 10°47d., and for the 
current year to date 10°46d., and it is the aim of the depart- 
ment to keep as near 10'5d. as possible. The depreciation and 
renewals fund stands at £1,0/9.253, which in the light of the 
capital of expenditure is considered about correct. On the 
question of sinking fund, the report recommends that the wishes 
of the Scotch Oflice in regard to sinking fund on capital vem- 
porarily borrowed from renewal and depreciation fund be 
acceded to, this taking effect as from June 1st, 1907. 

GRIMSBY: Electricity Accounts.—The Borough Electrical 
Engineer submitted his annual report on Monday. А profit of 
£2,442 has been made, in spite of a temporary set-back to the 
revenue due to the increasing use of metallic filament lamps 
and the high price of coal. 

HARROW: Church Lighting.—Electric lighting has been in- 
stalled at the new Baptist Church at Harrow. The nave is 
lighted by 12 Osram lamps of 50 c.p. each, and in the side aisles 
beneath the galleries, as well as for the galleries themselves, 16 
c.p. Tantalum lamps are used. 

HASLINGDEN: Tramways.—A deputation from the Has- 
lingden Corporation on May 15th met representatives from the 
Accrington Municipality with a view to arrangements being 
made for the running of electric cars to and from Haslingden. 
The Haslingden Councillors inquired whether Accrington would 
be willing to run its cars over the length of the line now 
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being made in Haslingden borough, and, if во, on what terms 
for the cars and the current necessary for motive power. 
Accrington offered the service at 74. per car-mile for three 
months; for six months, 74d.; and for twelve months, 7d. ; 
Haslingden to find its own inspectors and take the responsibility 
for risks to third parties. Haslingden asked if Accrington 
would accept for nine months the price quoted for twelve. 
Accrington agreed, and the deputation decided to recommend 
their Corporation to accept the terms. 


IPSWICH: Electricity and Tramway Accounts.—-The report 
of Mr. Frank Ayton, Borough Electrical Engineer, states that 
there has been an increase of revenue in the Electricity Depart- 
ment oí 24 per cent. for the year ended March ólst, as com- 
pared with the previous year, although the average price 
obtained per unit had declined from 41814. to 57554. The 
lighting connections had increased 30 per cent. and the power 
connections 56 per cent. The increased cost of coal is com- 
mented on, and it is mentioned that capital expenditure amount- 
ing to £1,315, mostly for extensions to mains and services, had 
been incurred during the year. The tratlic expenses of the 
tramways have been reduced from 25054. to 2'699d. per car 
mile. 

LLANELLY: Provisional Order Transfer.—The Council has 
decided to affix its seal to an agreement with the Llanelly and 
District Electric Light & "Traction Co., which transfers the 
Council's electric lighting order to the company. А generating 
station is to be erected within two years. 


LONDON: Bermondsey.—The monthly report of the units 
generated and sold continues to show large increases. During 
April, 255.165 units were generated, showing an increase of 50 

r cent. over the corresponding period in 1907. The Engineer 
har been authorised to arrange special terms for the supply of 
current to the Motor Radiator Co., Tanner Street. 

G.B. Surface Contact Tramways.—At the Tuesday meeting 
of the L.C.C., Sir John McDougall asked the Chairman of the 
Highways Committee whether he would present a full report on 
the G.B. system of traction in Whitechapel Road, before the 
Whitsun recess. Mr. Gordon asked whether any accident had 
occurred resulting in injuries to horses in the Mile End Road, 
and whether there had been any damage to the surface of the 
road by explosions. Mr. W. W. Thompson, Chairman of the 
Highways Committee, in reply, said that the section on the 
С.В. system was still in the experimental stage, and had not 
vet been passed by the Board of Trade, so that he could give 
no report before Whitsun. A horse had come into contact with 
a live stud. and the animal had got staggers, but without fatal 
result. There had also been a large escape of gas in the Mile 
End Road. which was the fault of the Gas Company, and the 
soil was impregnated with gas. Until this was overcome, it 
would be impossible to run any cars. 

Hackney.—Twelve ot the twenty-four sections of tubes on 
the inlet side of the Green’s fuel economiser have lately been 
replaced at a cost of £100, but when the annual inspection and 
hydraulic pressure test were made it was found that it would 
be advisable to replace at once the remaining twelve. The 
inlet side will then be as good as new, and the best of the 
sections taken out will be used to replace sections on the out- 
let side at some future date. While the economiser is out of 
commission the coal consumption is increased by about £10 per 
week, and as the matter is one of urgency the Electric Lighting 
Committee have instructed the Engineer to proceed with the 
work, ordering such material from Messrs. Green & Son as is 
necessary. The cost of the additional work is £98. 

Stepney: Electricity Accounta.—The accounts of the Borough 
Council's electricity undertaking for the twelve months ended 
March 315% show the capital outlay on the undertaking to that 
date to have been £287,960 10s. id., and that of this amount 
£22,888 4s. was spent during the year under review. The capi- 
tal account shows the intention of the Electricity Supply Com- 
mittee to write off the account the sum of £547 4s. lid. out of 
last year’s profits. This amount, added to that already written 
off, will reduce the value of the capital expenditure in the 
balance-sheet to £279,614 1s. 7d. The net result of the trading 
account shows a balance of income for the year over expenditure 
of £17,102 8s. 3d., and an increase in the number of units sold 
from 4,751,182 to 5,712,684, producing an income of £38,655 
бв. 3d. This income includes the sum of £5,768 15s. dd., in 
respect of public street lighting, and a further £848 1з. 8d. 
in respect of the sale of current to other departments of the 
Council. The units sold were made up as follows :—Private 
consumers, for lighting, ordinary charges: 274,755 units at 8d., 
746.518 units at 1d. : charge to consumers with minimum annual 
bill of £120, 305,667 units at 6d., 1.199.782 units at 094. ; 
private consumers for power and heating, flat rate: 1,034,237 
units at ld.: alternative charges to consumers with minimum 
annual bill of £120, 811,168 units at Jd., and 5s. per h.p. per 
month demanded: private consumers in bulk for lighting. power. 
and heating: 22.564 units at 5d., 251.465 units at 3d. : Council 
for public street lighting: 79.751 units at 6d., 1,006,797 units 
at O'9d. The total income derived from all sources, minus 
bad debts, was £41.449 5s. The trading account shows that, 
compared with the previous vear. the income has increased bv 
£4.457 2s. 10d., and the expenditure bv £3,280 16s. 5d. Al- 
though the expenditure has increased in total. per unit sold it 


has actually decreased, being 0°924d. per unit, as against 09654. 
the previous year. To the balance ot income for the year over 
expenditure has to be added minimum guarantees, and the 
interest from bankers and investments, making a total of 
£17.480 9s. Deducting from this amount the interest paid and 
accrued during the year on mortgage debt, amounting to 
£10,075 1s. 5d., or £1,676 4s. 9d. over that of the previous 
year; instalments of loans, amounting to £5,207 ils., or £271 
ôs. 6d. over that of the previous vear; and the cost of exe«ut- 
ing temporary work, amounting to £269 17s. 8d., there remains 
£1,927 18s. lld. Of this last-named sum, which represents 
the actual surplus made during the year, the Electricity Supply 
Committee has decided to place £1,009 to reserve account, £200 
to another reserve account for bad and doubtful debts, and to 
carry forward an unappropriated balance of £180 18s. 11а. ‘The 
average income per unit sold for all purposes has decreased 
from 1°746d. to 1:624d.-—a decrease of 7 per cent. The averaüze 
charge made by all the companies and local authorities of Lon- 
don is 2:86d. per unit. 

Willesden: Bulk Supply.—The Electricity Committee, after 
considering the report of their Chairman, the Clerk, and the 
Electrical Engineer upon an interview with the officials of the 
North Metropolitan Electric Power Supply Co., have come to 
the conclusion that revised terms submitted by the Company 
for current supplied in bulk should not be accepted. Further 
negotiations are proceeding. 

Woolwich.—The Borough Council having informally ар. 
proached the L.C.C. for sanction to a loan for the acquisition 
of the freehold of the Globe Lane works and adjoining property 
at Roff's Wharf for the purposes of the electricity чаки 
have been informed that the Finance Committee of the Londen 
County Council are prepared to recommend the Council in due 
course to sanction a loan for the purpose. 

MANCHESTER: Cable Hor Fire.—On Monday there was 
considerable excitement at the bottom of Market Street, occa- 
sioned by a short circuit in a service box in front of Cromwell 
Buildings. Flames and smoke were observed, and it is said 
that there was a slight explosion. No damage was done how- 
ever; the fire brigade were in prompt attendance, but it was 
unnecessary to start the hose. 

MUSSELBURGH: Public Lighting.—The National Electric 
Construction Co. have offered to replace the arc lamps now in 
use, Which have given some trouble, with new lamps of a make 
to be approved by the Council. The Cleamng and Lighting 
Committee have been empowered to take advice as to a satisfac- 
tory form of lamp. The matter arose through a refusal of the 
Council to рау the quarterly lighting account in consequen«e of 
complaints as to the lighting. 

NELSON: Profits on Electricity Department.—It was re- 
solved by the Nelson Town Council on May 14th that the 
profits of the Electricity Department for last year, £590 Cs. 8.d.. 
be disposed of as follows:—£250 in aid of general district 
rate and £341 Os. 81d. in reduction of capital indebtedness on 
old works. 

NEWCASTLE: T7ramways.—Mr. E. Hatton's report for the 
year ended March ist records a net profit of £19.477. The 
total working expenses have increased from £107,518 in the 
previous vear to £116,852. The total receipts amounted to 
£205,522, or an average of 11`174. per car mile, as compared 
with 11:56d. for the previous year. The total car miles run 
were 4,411,745, as against 4,265,174. 

The new line from Trafalgar Street to Market Street, described 
in an illustrated article in ELECTRICAL ENGINEERING, April Sth. 
page 552, las been inspected by Colonel von Donop, of the Board 
of Trade, and will be opened for traffic in a day or two. 

SOUTHEND: Electricity Accounts.— Тһе profit on the elec- 
tricity undertaking for the past year has been £2,200, as against 
£946 for the previous year. 

TOTTENHAM: New Sub-station.—The North Metropolitan 
Electric Power Supply Co. propose to use the ''pound " in 
Tottenham Hale as an electricity sub-station. 

YARDLEY: Supply to the Tramways.—An agreement has 
been drawn up with the City of Birmingham Tramways Со. 
for the purchase of the plant of the power station in the 
сиу Road, Yardley, and the supply of electric energy for 
the working of the tramways. The Council agreed to purchase 
the plant at the power station at Yardley for £12,500, and to 
pay for any additional plant that might become necessary 

etween the signing of the agreement and taking possession. 


Dublin Local Section of the Institution of Electrical Engineers. 
—The following oflicers and committee have been elected for 
the ensuing session :—Chatirman : Mr. G. Е. Pilditch (Residert 
Engineer, Electricity Works, Rathmines). Vice-Chairman: Mr. 
W. Brown (Royal College of Science, Dublin) Committee- 
Mr. N. Hosgood (Electricity Works, Pembroke). Mr. S. T. 
Land, Mr. А. Moir (Post Office Telegraph, Dublin), Mr. M. 
Ruddle (City Electrical Engineer, Dublin). Mr. P. S. Sheardown 
(Electrical Engineer, Dublin United Tramways Со, Mr 
W. J. U. Sowter (Borough Electrical Engineer. Bray). Mr. W. 
Tatlow, Mr. R. M. Tweedy (Messrs. W. Coates & Soni, Мг. 
A. W. Wheildon (Chief Electrical Engineer. Great Northern 
Railway of Ireland). Hon. Sec.: Mr. T. Tomlinson. 
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CHELTENHAM.--There was no opposition at a Local Govern- 
ment Board inquiry last week into an application by the Cor- 
poration for sanction to borrow £660 for the construction of a 
railway siding at the electricity works. At present coal has to 
be carted a distance of about a mile. 

CROYDON.—The tramways manager has reported the neces- 
sity of replacing a tramways feeder cable, the insulation of 
which is in a bad conditions, with one of larger dimensions 
(2,450 yards of 05 cable), at an estimated total cost of 
£1,076 18s. 7d. When put in, the feeder cables were provided 
for а maximum service of 40 cars, but the normal service 1s 
in excess of this, and at week-ends there is a service of 60 or 
more. It is proposed to transfer the present positive cable to 
the negative side, so that this, together with the present nega- 
tive cable, shall equal the new feeder in carrying capacity. At 
‘its last meeting, the Town Council adopted the recommenda- 
tions of the tramways manager, which were previously endorsed 
by the tramways committee. Plans, specification, and estimate 
are to be prepared for the doubling of the single track be- 
tween the Whitgift loop and the new loop recently constructed 
in North End. According to a report of the Borough road 
survevor, the work would necessitate new track to the extent 
of 120 yards, which, at £4 10s. per yard, would cost £540. 
A surplus portion of the land required for a new electricity 
sub-station, which has now been erected, is to be sold, subject 
to protective conditions. 

DARTFORD.—Tenders are invited for a surface condensing 
plant.  Particulars from the Borough Electrical Engineer, fee 
£1 1s. returnable, and tenders to the Town Clerk by June 3rd. 

EXETER.—<An application is to be made for sanction to 
borrow £8,000 for extensions of mains. 

FINCHLEY.— Mains are to be extended in Dudley Road and 
Westbury Road at a cost of £162. 

GLASGOW.—A report by Mr. James Dalrymple, manager of 
the tramway system, deals with the question of extensions. Тһе 
report recornmends the construction of new lines to the extent 
of over 35 miles, at an estimated cost of £557,225. "This will 
involve an annual expenditure on capital account of £55,722. А 
sub-committee of the tramways committee which has dealt with 
the report specifies а certain number of lines, which it thinks 
should be put in hand immediately. 

GREAT NORTHERN RAILWAY CO.- Tenders are invited 
for stores during the twelve months from July Ist, 1908. Parti- 
culars from the Stores Superintendent, Doncaster, and tenders to 
the Stores Committee, King's Cross, by May 25th. 

HANDSWORTH.—Tenders are invited for low-tension, lead- 
covered paper-insulated distributing cables. Particulars from 
the Electrical Engineer, and tenders to the Town Clerk by 
May 25th. : 

HORNSEY.—The Local Government Board has sanctioned the 
borrowing of £10,000 for the Councils electricity undertaking. 

ILFORD.— Tenders are invited for surface condensing plant 
and cooling tower, steam and feed pipes, boiler feed pump, &c., 
and extensions and alterations to main switchboard. Full parti- 
culars from Mr. A. Shaw, Electrical Engineer to the Council, 
Electricity Works, Lea Street, Ilford, and tenders to the Chair- 
man of the Urban District Council by June 10th. (See an 
advertisement this week.) 

JAPAN.—A company has been formed, with a capital of 
£206,500, for the purpose of constructing an electric railway, 
26 kilometres long, from Moji, through Kokura and Yawata to 
Kurosaki, as well as a branch 9 kilometres long from Kokura 
through Tobata to Yawata. 

KILMARNOCK.—Tenders are invited for a Lancashire boiler 
in connection with the electricity undertaking. Full particulars 
from the Borough Engineer, to whom tenders by May 25th. 

LONDON: London County Council.—The Highways Commit- 
tee of the Council recommend an expenditure on capital account 
of £45,550 in respect of :—(1) The reconstruction on the over- 
head trolley system of the existing tramways from Wanless 
Road, via Hinton Road, Milkwood Road, Half Moon Lane, and 
Norwood Road, and to the existing terminus at Norwood; and 
(2) the construction on the same system of traction of the 
authorised diversion or loop lines along Herne Hill Road, Wan- 
less Road, Poplar Walk Road, and Lowden Road. The esti- 
mate is made up as follows :—Track work, excluding rails. 
£35,400; overhead equipment, £6,490; cable duct and feeder 
pillars, £3,200; sub-station equipment, £240. The total length 
of tramways proposed to be dealt with is equivalent to about 
five miles of single track. 

The Highways Committee have reported upon the purchase of 
the Lea Bridge, Leyton, and Walthamstow Tramways Co.. within 
the County of London, to the extent of about three-eighths of a 
mile. At present the Leyton Urban District Council is working 
this section by horse traction, but it is now proposed that it 
should be converted to overhead traction, and that it should be 
leased to the Leyton Urban District Council until August. 1911. 
The terms of the lease are that the District Council shall pay 
to the County Council an annual rent made up as follows :—-(a) 
One fifty-ninth part of the total cost of the acquisition; (5) one 
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twenty-fifth part of the total cost of the reconstruction; (c) 32 
per cent. on the total cost of acquisition and reconstruction for 
a time being unpaid by the District Council; and (d) one per 
cent. on the total cost of acquisition and reconstruction. It is 
therefore recommended that the sum’ of £6,270 be expended upon 
this work, excluding cars, which will be provided by the Leyton 
Council, as follows :-—Track work, excluding rails, £5,100; 
overhead equipment, £1,100; cable ducts, feeder pillars, &c., 
£70. 

Fulham.—The Electricity and Lighting Committee of the 
Borough Council has decided to extend mains and provide trans- 
formers, &c., at а cost of £350, іп order to give an electricity 
supply to the Wall Papers Manufacturers, Ltd. (Osborn & Shear- 
man Branch). The company propose, in the first place, to install 
two motors, aggregating from 70 to 80 h.p., at their works, and 
in due course they intend to install further plant. It has also 
been decided that cables be extended from Stevenage Road to 
Kenyon Street, at an estimated cost of £31 7s. 6d., and five 
new public lamps are to be provided, at an additional estimated 
cost of £15. 

Stepney.—The Finance Committee of the London County 
Council recommend that the Council be authorised to borrow a 
sum of £9,500 in connection with the Blythe’s Wharf generatin 
station, repayable in 50 years. In June the Council Ra notidned 
the borrowing of £22,000 on account of the sum of £42,150, then 
applied for, for the equipment of the generating station, it being 
estimated that the cost of the building would be £14,850. It 
has now been ascertained that the total expenditure will probably 
exceed the original sum by the amount now asked for. 

Mains are to be laid in four streets in order to 
meet applications for supplies of electricity. The Finance Com- 
mittee has decided that application be made for the borrowing 
of £15,375 in respect of extensions of: mains. 

Woolwich.—'The Borough Council is to invite tenders for the 
supply of about 6,000 tons of coal for the vear commencing 
Јаве 25th. Of this amount 3,000 tons of washed nuts are re- 
quired for the Plumstead Electricity Works, and 1,500 tons of 
rough coal for the Electricity Works at Woolwich. 

NORWICH.—1t is proposed to make some modifications in 
the boiler plant, &c., for which a loan of £25,000 was autho- 
rised last February, and apply to the Local Government Board 
for the additional £1,450 that will be required. 

RAWTENSTALL.—Tenders are invited for the supply, de- 
livery, and erection of a two-track booster. low-tension, direct- 
current, and high-tension alternating current switchboards. Full 
particulars from Messrs. Lacey, Sillar & Leigh, 2 Queen Anne's 
Gate, Westminster, S. W., and 78 King Street, Manchester; fee, 
£3 3s., returnable; and tenders to the Town Clerk by May 29th. 

SALFORD.—-The Electricity Committee invite tenders for the 
supply, delivery, and erection at the Frederick Road generating 
station of cooling towers, tanks, pumps, and pipe-work. Full 
particulars from Mr. V. A. Н. McCowen, Borough Electrical 
Engineer (fee, £2 2s., returnable), and tenders to the Town 
Clerk by May 25th. (See an advertisement last week.) 

SOFIA (BULGARIA).—Tenders are invited for the construc- 
tion of an electric power station for the supplv of light and 
power required by the Government coal mines at Pernik. Ten- 
ders will be received up to 3 p.m., on June 19th. A copy of 
the specification (in German), with drawings. may be examined 
by British contractors on application at the Commercial Intelli- 
gence Branch of the Board of Trade. 

STOCKPORT.—The Tramways Committee invite tenders for 
automatic point controllers. Particulars from, and tenders to, 
the Borough Electrical Engineer. | 
: TORQUAY.—The scheme for the erection of a new generating 
station at a cost of £16,000 has been rejected, and it has been 
decided to make alterations costing £5,000 or £6,000 to the 
existing station. 

WALSALL.—A Local Government Board inquiry was held 
last Fridav by Mr. W. O. Meade-King respecting an applica- 
tion for a loan of £4,000 for the electricity undertaking; £1.400 
is required for new mains, services, and meters, and the re- 
mainder for new condensing plant, including oil separating plant 
and a cooling tower. 

WORTHING.—Tenders are invited for the erection of an 
elevated barometric counter-current jet condensing plant. air and 
circulating pumps, and piping. Full particulars from the Borough 
Electrical Engineer, and tenders to the Town Clerk by May 25th. 


Post Office Employees and the Telephone Transfer.—' The fol- 
lowing general notice has been addressed to the Post Office 
staff : —'' As the staff of the Post Office is aware, the staff of 
the National Telephone Со. will, with а few exceptions, be 
transferred to the Post Office on January Ist, 1912, and the 
Postmaster-General thinks it well to warn officers of all grades 
of the Post Office Service who may be promoted hereafter that, 
while every care will be taken to prevent hardship. their 
seniority may possibly be affected by officers transferred from 
the service of the National Telephone Co." 
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ABERDEEN.—The tender of the Brush Electrical Engineering 
Co. for the supply of extra high tension plant for the Dee village 
and Cults stations, at £2,485, has been accepted. 

AUSTRALIA.—With reference to the tenders for telephone 
material called for by the Australian Commonwealth, of which 
notice was given in ELECTRICAL ENGINEERING, April 23rd, page 
641, and subsequent issue, the following addition has been made 
to the list of materials to be supplied, viz. :--One common bat- 
tery switchboard of nine sections in all, together with all asso- 
ciated frames, racks, power plant, and parts. 

BELFAST.—-The tender of Messrs. Watson, Gow & Co.. of 
Glasgow, for 880 yards of cast-iron piping has been accepted by 
the tramway department. 

BRIGH'TON.— An order for 15.000 16-c.p. Tantalum lamps has 
been placed with Messrs. Siemens Bros.’ Dynamo Works, Ltd., 
by the Corporation. These will be used for series burning in 
the majority of side streets in lieu of the carbon filament 
lamps. 

CROYDON.—The Town Council has had under considera- 
tion a report by the Tramways Manager relative to the Quin 
cut-out system installed on the tramways. The report stated 
that the present cut-out switches were of a size adapted to the 
capacity of the feeder cables, which were laid down for a forty- 
car service. Now that an increased tractive effort is required, 
owing to heavier trattic loads and more frequent stops and 
starts, largely augmented by increased vehicular conditions, 
the amount of current passing through these switches 1s at 
times much greater than their capacity, and consequently they 
act far too trequent]y. 'The Tramways Manager recommended 
the acceptance of the quotation of the makers of the apparatus, 
the British Insulated and Helsby Cables, Ltd., at £16 per 
panel, for strengthening and reconstructing the various parts, 
the total cost per box being £69 (including labour and material), 
and £483, therefore. for the seven boxes. 

DARTFORD.—The offer of the London Electron Co. for old 
tins, at the price of 15s. per ton. collected at the electricity 
works by the company's vans, has been recommended for 
acceptance. 

FOLESHILL.- The tender of the Electric Trades Supply Co., 
Ltd., of Birmingham. for the electric installation at the Infec- 
tious Diseases Hospital at £268 has been accepted. 

GILLINGHAM.—-The following tenders for coal have been 
recommended for acceptance :— The tender of John Hudson & 
Co., Ltd.. for Class A (No. 2) Bowhill Single Nuts, at 15s. 9d. 
per ton. The tender of Messrs. Mvers, Rose & Co., Ltd., for 
Class B best Derbyshire house screenings, at 10s. 10d. per ton. 
delivered in lighter alongside the borough wharves, suben to 
the contractors supplying the necessary trial quantity, and 
failing this, the tender of Messrs. Е. К. Parker & Co., for 
Class B. at los. 6d. per ton delivered into the bunkers at the 
electric light works. 

HORNSEY.-—The Council received thirteen tenders for 
supplying and laying feeder cable from the works to Muswell 
Hil. The lowest price for the complete work was £5,651 
9s. 2d.. while an estimate submitted by the Borough Electrical 
Engineer for carrying out {ће work departmentallv was 
£4.986 10s. It was decided to accept the tender of the 
Western Electric Co. for the supply of the cable at £3,322 
18s. 4d.. the Electrical Engineer to complete the work. 

LONDON: London County Council.—The following tenders 
have been received for the manufacture, supplv, and delivery 
of car-bodies, trucks. and electrical equipments for 175 electric 
cars :—Hurst, Nelson & Co.. £72.450: United Electric Car 
Company, £79,275: Metropolitan Amalgamated Railway Car- 
riage & Wagon Co.. £80,500: Cravens, Ltd.. £82.687 10s.: 
Gloucester Railway Carriage & Wagon Co., £83.825; Brush 
Electrical Engineering Со., £84.525; С. C. Milnes Voss and 
Co., £96.250. The tender of Hurst, Nelson & Co., Ltd., is 
recommended for acceptance. 

Four tenders have been received for the electrical equipment 
and assembly of cars :— British Westinghouse Electric & Manu- 
facturing Co., £55.587 10s., do., alternative tender (not to speci- 
fication) £54.950; Dick, Kerr & Co.. £59,062 10s.; Siemens 
Brothers Dynamo Works, £65.000: British Thomson-Houston 
Co., £64.750. The tender of the British Westinghouse Electric 
& Manufacturing Co. is recommended for acceptance. 

Bermondsey.—The Borough Council has accepted the follow- 
ing tenders for annual supplies of coal to the Electricity De- 
partment by G. J. Cockerell & Co.. for Bwllfa coal. 23s. per 
ton; Myers, Rose & Co., Ltd., for Exhall, Ansley Hall. Griff. 
Tbstock. and for Bugsworth. and for Kingsbury and Baddelev 
Beans, at 14s. per ton, subject to the coal being found on 
testing to be equal to Kingsbury Ryder Beans. There were 20 
tenders for Welsh coal and 92 for Midland or Scotch coal. 

Hammersmith.—In reference to the tenders for main switch- 
gear for the Hammersmith undertaking, it was announced in 
our last issue that the tender of Switchgears, Ltd.. had been 
provisionally accepted bv the Electricity Committee аё 
£2,014 10s. However, on the matter being further considered 
bv the Borough Council, it was finally decided to accept the 
tender of Spagnoletti, Ltd., for the switchboard, &c., at £1,500, 


and the tender of Cowans, Ltd., at £316 for twenty feeder 
panels. 

For the supply of iron flues, air heaters, and hot-air ducts 
required in connection with the plant extension scheme, the 
appended tenders have been received :—Mechan & Sons (рго- 
visionally accepted), £710; John Fraser & Sons, £969; Rosser 
& kKussell, £1,050; Thames Ironworks, £1,550. For boiler 
mountings the tenders received were :—Hopkinson & Co. (pro- 
visionally accepted): (a) two stop valves angles, £30; (b) two 
isolating valves, £51; (c) two safety valves with high and low 
water alarm, double dead weight, £58; (d) two superheater 
blow-down cocks, £5 6s.; (e) four water gauges, £18; (f) two 
steam gauges, £6 5s.; (g) four check valves, £15 4s.; (Л) four 
feed-reyulating valves, £11 12s.; (1) four blown-down cocks, 
£16 4s.; (7) total, £189 1ls.; (k) fitting above to two boilers, 
£4. Dewrance & Co.: (a) £54; (b) £36; (c) £48 10s.; (d) 
£10 10s.; (e) £24 18s.; (f) £6 6s.; (и) £24 10s. ; (^) £12 16s.; 
(t) £15; (j) £212 4s.; (А) no quotation. Templer & Rance: 
(a) £27; (b) £39 10s.; (c) £45; (d) £5; (e) £6 10s.; (f) £5; 
(9) £9; (A) £14; (1) £50 10s. ; (7) £181 10s. ; (k) no quotation. 

The following tenders were received for the supply of tree 
burning coal:—Spenser Whatley, Ltd.: Selston main веат 
small, (а) three months’ contract, 11s. 5d.; (6) 12 months’ con- 
tract, lls. 5d. Kaye, Son & Co.: Pinxton nutty slack, (0) 
12s. 4d., (6) 12s. 4d.; ditto, Pinxton pea nuts, (a) 14s. 14., (0) 
14s. ld. Spenser Whatley, Ltd.: Selston main seam peas, (a) 
los. 2d., (b) 15s. 2d. Cory Bros. & Co.: Pewei Pyber un- 
washed, (a) 15s. 4d., (b) 14s. 10d. E. Foster & Co.: Магду, 
(a) 15s. 9d., (6) 15s. 9d. Main Colliery Co. (accepted for а): 
Graigola & Victoria, (a) 15s. 10d., (b) 15s. 10d. H. B. Pring: 
Primrose, (a) 15s. lld., (b) 15s. 114. Согу Bros. & Co.: 
Pentre, Rhondda Valley, (a) 16s 4d., (b) 15s. 10d. Speakman & 
Son: Corrwg Vale, (a) 16s. 6d., (b) 16s. 5d. Dinham, Fawcus 
& Co. : Dvnnevor Duffryn, (0) 16s. 6d., (b) 16s. 6d. Hinchliffe & 
Co. : Sgwborwen, (a) 16s. 8d., (Б) 16s. 9d. Lindsay, Llee & Co. : 
Moontown, (a) los. 11d., (b) 16s. 11d. T. A. King: Grovesend 
Longerwich, (a) 17s. 3d., (b) 17s.; ditto, Fernhill, (a) 17s., (b) 
175. Hinchliffe & Co.: Ynisfair, (a) 17s. 4d., (b) 175. 4d. 
Waddell & Co. : Phoenix Glyncorrwg, (a) 18s., (6) 18s. 

Poplar.—At the meeting of the Borough Council on the 
14th inst. the following tenders were received for а 1,000-kw. 
turbine generating set, to replace a 200-kw. set in connection 
with the extension scheme provisionally approved by the 
Council on March 5th last: C. A. Parsons & Co., (a) alternator 
manufactured by General Electric Co., £6.283: (b) alternator 
manufactured by Bruce Peebles & Co. (accepted at £5.907 10s. 
without rotor), £6.565: (c) alternator manufactured by Siemens 
Bros., £6,420; (d) alternator manufactured by Electric Con- 
struction Co., £6.595; (e) alternator manufactured by Dick 
Kerr & Co., £6,648; (f) alternator manufactured by Parsons 
& Co., £6,901; Willans & Robinson, (a) £6.445 15s., (b) 
£6.498. (с) £6.525 10s.. (d) £6,751, (e) 86.785: Richardsons 
Westgarth & Co., (а) £6.390, (b) £6,475, (c) £6.500, (d) £6,725, 
(е) 56.805. The Electricity Committee reported that Messrs. 
C. A. Parsons & Co., whose tender was the lowest, guaranteed 
the most economical plant. and they would make the spindle, 
bearings, and couplings of the new turbine interchangeable 
with existing plant. They also stated that various improve- 
ments had been effected in their governor gear since their tur- 
bines were installed at the Councils works. and the firm 
offered to bring the governor gear of the existing turbines up 
to the standard of their latest practice without extra charge. 
The Engineer advised that the order for the turbine should be 
placed with Messrs. Parsons & Co., having regard to saving 
in revenue, the lower capital cost, and the engine being prac- 
tically a duplicate of existing plant. With regard to the alter- 
tator, the Engineer pointed out that if a Bruce Peebles alter- 
nator was accepted, a saving on capital expenditure of £457 10s. 
could be ‘effected by utilising the spare rotor purchased by the 
Council for use in case of emergency. The installation of a 
third set of similar manufacture to the existing sets will 
diminish the necessity for retaining this rotor as а stand-by. 
The adoption of this proposal would reduce the tender of 
Messrs. Parsons & Co. to £5.907 10s. The Engineer reported 
that the turbine generator plant proposed would be capable 
of giving a continuous load of 1.330 kw., and an overload of 
25 per cent. for three hours, and 50 per cent. for thirtv minutes, 
and the price was a decided improvement on that paid for the 
last extension, when the contract price for the two sets was 
£15.521, and the capacity of each set was only 1.000 kw. 
continuous and overload of 20 per cent. The tender of Messrs. 
Parsons was accepted subject to the consent of the L.C.C. 
being obtained for the necessary loan. The following tenders 
were received for switchgear at the generating and sub-stations : 
A. W. Penrose and Co. : (a) generating station, £150, (b) south 
sub.station, £175, (c) new sub-station, £520; Ferranti, Ltd. : 
(a) £123 1s., (b) £181 9s., (с) £595 6s. 6d. (revised tender): 
Siemens Bros.: (a) £94 17s., (b) £115 10s., (c) £635 16s.: 
Johnson & Phillips: (a) £117 15s, (b) £166 15s.: (гу 
(accepted) £593 15s.; British Westinghouse Co. (accepted for 
a and Б): (a) £124 10s., (b) £213, (c) £706 6s.; Whipp and 
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Bourne : (a) £125, (b) £215, (c) £730; Electric Construction Co. : 
(а) £155, (b) £194, (c) £750; Union Electric Co. : (a) £177, 
(b) £172, (c) £752 10s.; Cox Walkers: (a) £179, (b) £223, (с) 
£780; General Electric Co. : (a) £180, (b) £285, (c) £925. Тһе 
engineer pointed out that the British Westinghouse Co. recently 
carried out similar work at Glengall Road sub-station in an 
entirely satisfactory manner, and as it was not desirable to com- 
plicate existing switchboards, he recommended that the company 
should be given the present contract for the Glengall Road and 
central stations. With regard to the switchgear to be provided 
at the new sub-station, the committee were informed that 
Messrs. Penrose and Co., whose tender was lowest, were not 
manufacturers of the plant to be supplied, and the engineer 
reported that Messrs. Johnson & Phillips, whose tender was 
next lowest, with the exception of an amended tender of Messrs. 
Ferranti. had carried out work of a high order for the L.C.C. 


The committee added that it was desirable that the converters: 


to be provided at the new sub-station should be similar to those 
already installed for the council by Messrs. Bruce Peebles and 
Co. Some time ago the council agreed with the Western Elec- 
tric Co. for them to supply all cables required for two years at 
a scheduled rate of prices. In accordance with this agreement 
orders are to be placed with the company for cable for High 
Street (Wade's Place) feeder and alle for extra high-tension 
feeder at £1,059 and £847 4s. respectively. 

In connection with the extension scheme provisionally ap- 
proved by the Council on March 5th last, the Electricity Com- 
mittee have received tenders tor the erection of a proposed new 
sub-station. These, together with the matter of the selection 
of a site for the sub-station, are the subject of negotiations, and 
a report is to be presented at an early date. Prices have also 
been received for the provision of а new boiler, and the com- 
mittee have directed tests to be carried out with regard to 
the efficiency of certain types. The total estimated capital cost 
in respect of boiler, mains, and machinery, as revised on re- 
ceipt of tenders, amounts to £20,795, as against the estimates 
for these items provisionally approved by the Council of £22,112. 
The applications for supply during the quarter ending April 50th 
totalled 54:128 kilowatts for lighting and 332/700 for power. 
Amongst the applcations received were the following :—Rev. 
G. R. P. Preston, St. Michaels Church Hall, Bromlev, 170 
16-с.р. lamps and 1 15-amp. arc lamp; Venesta, Ltd., 242 West- 
ferry Road, additional motors, 254:400 kilowatts; Spratts 
Patent, Ltd., Morris Road, 42400 kilowatts; J. Stewart and 
Sons, Ltd., Blackwall, 24:000 kilowatts; United Asbestos Co., 
Ltd., Westferry Road. 20:000 kilowatts; Glengall Ironworks, 
Ltd., Glengall Road, 8:800 kilowatts. 

Southwark.—The Electric Light Committee has received quota- 
tions from the following firms for the supply of cable: British 
Insulated & Helsby Cables, Ltd.. (a) 1 mile 0'05, £260, (b) 
1 mile 0'1, £404; Callenders Cable & Construction Co., (a) £305, 
(b) £450; Glover & Co., Ltd., (а) £245 10s., (b) £368 10s.; 
Henlev's Telegraph Works Co., Ltd., (a) £255 10s., (b) £381; 
Johnson & Phillips, Ltd., (a) £242, (b) £565 10s.; Siemens 
Bros. & Co., Ltd., (a) £248 10s., (b) £369 15s.; Western 
Electric Co. (provisionally accepted), (a) £240, (b) £360. 

Woolwich.—' The Borough Council received the following 
tenders for 750 yards of three-core cable and 170 vards of four- 
core cable :—Western Electric Co. (accepted), £285: Callen- 
ders Cable and Construction Čo., Ltd., £289 17s. 7d.; John- 
son & Phillips, Ltd., £290 6s.: W. T. Glover & Co., Ltd., 
£295; British Insulated & Helsby Cables, Ltd., £294 195s.; 


Siemens Bros. & Co., Ltd., £295 2s. 6d. ; W. T. Henley's Tele- 
graph Works Co., Ltd., “£298 2s. 6d.; St. Helens Cable & 
Rubber Co., £505. 

NEWCASTLE-ON-TYNE.—The British Westinghouse Co. 
have received an order from the Newcastle-on-Tyne Electric 
Supply Co. for a 300 h.p. electric locomotive for hauling coal 
trattic from the North-Eastern Railway Co.’s sidings at Dunston 
to the bunkers at the power station. 

The tender of the Tudor Battery Co. for storage batteries for 
the Manors tramway station, at £3,594, has been accepted. 

RAWTENSTALL.—The Corporation Electricity Works 
(through Messrs. Yates & Thom, of Blackburn) have placed an 
order with Ed. Bennis & Co., Ltd., of Little Hulton, Bolton, 
for six stokers and self-cleaning compressed air furnaces for 
Lancashire boilers. 

STOCKWELL.—The tender of Messrs. Fryer & Co., of 
Paddington, for electric lighting at the South-Western 
Hospital Ambulance Station, at £6,454. Twenty-two other 
tenders were received, varying from £3,700 to £5,995. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF 
LONDON.—Messrs. Siemens Bros. have recently fitted up two 
trains of the Underground Electric Railways Co. of London 
with tantalum lamps, the result being highly satisfactory. 

WINDSOR.—The Windsor Town Council, at its last 
meeting, considered tenders for the public lighting of the 
borough, submitted by the Windsor Royal Gaslight Co. and 
the Windsor Electrical Installation Co., Ltd. The former firm 
quoted £1,194 los. 6d. per year for lighting the town with gas 
for five years, 280 single burners (for ordinary standards), to 
be lighted from one hour after sunset to one hour before 
sunrise, and 38 triple burners (for large standards), to be 
lighted from one hour after sunset until midnight, when two 
burners would be extinguished, leaving one burner alight until 
one hour before sunnse. If the Corporation would wish to 
retain the existing arc lamps, the gas company would be willing 
to provide the 280 single lights for £931 per annum. The 
Windsor Electrical Installation Co. quoted £18 pér annum per 
8-ampere flame arc lamp, each of a nominal 2,400 c.p. of the 
type at present erected in the High Street, &c.; the lamps to 
be lighted one hour after sunset and extinguished at 11.350 p.m., 
after which time two lamps of 22 nominal c.p., each to burn until 
one hour before sunrise. For the side street lighting, £4 4s. per 
annum per twin 22 nominal c.p. lamp was quoted, and, if pre- 
ferred, £2 5s. per standard per annum for a single 22 потта] 
c.p. lamp on each standard. Аз an alternative, current was 
offered at a flat rate of 24. per unit, the Corporation to provide 
standards, lamps, renewals, and be responsible for maintenance. 
On these terms, using an 8-ampere flame arc lamp, the Cor- 
poration would obtain 2,400 nominal c.p. for ld. per hour. and 
using ‘‘Tantalum’’ lamps, 275 nominal c.p. for 14. per hour. 
The light would be distributed as follows :—29 arc lamps in 
main streets of 2,400 nominal c.p. each; 1 arc lamp of 500 
nominal c.p. ; one lamp of 400 nominal c.p.; and 284 pairs of 
glow lamps in side streets, each pair of 44 nominal'c.p. The 

own Council Lighting Committee recommended that on the 
expiration of the present lighting contract, the arc lamps in the 
main streets be maintained, at £558 per annum, and the limps іп 
the side streets be lighted by gas, at £951 per annum. After 
some discussion the Committee's recommendation for electric 
light in the main streets, and gas in the side streets, was 
adopted. 


COMPANIES' MEETINGS AND REPORTS 


AUCKLAND ELECTRIC TRAMWAYS.—The report for the 
year 1907 shows a total revenue of £140,452, compared with 
£132,365 for the previous year. ‘The trafic receipts, which 
amounted to £137,718, show an increase of £7,381 over the 
previous year. After deducting all expenses chargeable to 
revenue, including £14,255 for interest on the debenture stock 
of the company, and providing for the rental and percentage of 
profits payable to the Auckland City Council, amounting to 
£5.567, and setting aside £10,000 to meet depreciation, there 
remains a surplus of £29,722. The expenses include expendi- 
ture on repairs and maintenance, amounting to £20,350, as com- 
pared with £16,915 during 1906. In addition the sum of 
£18,726 has been expended on renewals and charged to de- 
preciation account. A large portion of the latter amount was 
in connection with the reconstruction of the track in Queen 
Street, which has now been completed. Including the amount 
brought forward from last account, there is an available balance 
of £32.824, and the directors recommend the allocation to 
reserve fund of £10,000, and dividends of 6 per cent. on the 
preference shares and the ordinary shares of £18,000, carrying 
forward £2,165. The sum of £2,658 is payable out of the 
profits of the past year as dividend on £50,000 six per cent. 
preference shares of £1 each, which were issued early in the 
year for the purpose of providing capital for additional plant 
and rolling stock. Nearly the whole of these shares were taken 
up in Auckland. The total capital expenditure during the vear 
amounted to 271,398 6s., making the total amount expended on 


the tramways £664,590 14s., but only to a very slight extent 
did the increased expenditure become remunerative during the 
year. The directors therefore consider it prudent to reduce the 
dividend on the ordinary shares by 1 per cent., representing 
£3,000. The expenditure during the year included the acquisi- 
tion of the necessary material for the Mount Eden, Mount 
Roskill, and Grey Lynn extensions, the construction of which 
is now in progress, the cost of a new generating set of 600 kilo- 
watt capacity and two new boilers, which have been installed, 
and the purchase of large additions to the rolling stock. At the 
end of the year the company had 71 cars in stock, being an 
increase of 11 during the year. Since then the number has been 
further increased by the delivery of 10 cars shipped from this 
country, and the construction of six in Auckland, bringing the 
total number to 87. The company has joined the British 
Electrical Federation. The following statistics represent the 
state of affairs at December 31st, 1906 and 1907, respectively :— 
Miles open: route miles, 19:2 and 192: single line, 699 and 
699; double line, 1221 and 1221. Number of passengers 
carried, 21,104,651 and 22,474,557; average receipts per pas- 
senger, 1'd8d. and 1'47d.; average expenditure.per passenger, 
0:814. and 0'88d.; proportion of expenses to receipts, 55 per 
cent. and 60 per cent.; number of cars in working, 60 and 71. 

BUENOS AYRES GRAND NATIONAL TRAMWAYS.—An 
extraordinary meeting was held on Friday. when resolutions were 
passed authorising the creation of £200.000 additional five per 
cent. conversion debenture stock, and such further amount as 
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might be necessary to provide for the redemption of £150,000 
55 per cent. preference debentures; providing for the variation of 
the trust deeds so as to make the 6 per cent. debentures redeem- 
able at £105 per cent. in the event of voluntary liquidation for 
the purpose of reconstruction or amalgamation; and authorising 
the directors to vary the agreements with the Buenos Ayres New 
Tramway Company, Ltd., and other companies relating to the 
distribution of the receipts ot the joint working of the tramway 
systems. 

CALCUTTA ELECTRIC SUPPLY.—The report for the year 
1907 shows that 5,487,885 units were sold during the year, an 
increase of nearly 20 per cent. over the sales for 1906. Тһе 


gross revenue amounted to £105,560, compared with £89,242 in . 


1906. ‘The working costs were £46,084, compared with £39,065 
in the preceding year. This increase in working costs is due 
chietly to the large increase in the cost of coal. The capital 
expenditure at December ólst last amounted to £604,548, an 
increase of £59,994 during the year. In order to meet the 
constantly increasing demand for electricity, the directors 
recently offered to the shareholders for subscription 20,000 
5 per cent. preference shares of £5 each. These have all been 
subscribed and allotted. During the year the sum of £19,016 
has been expended in the renewal of mains, and has been 
charged to thé depreciation and renewals account. ‘Ihe 
directors being of opinion that the time had arrived when the 
company should manage its own business, they determined the 
agreement of the managing agents as at December 5315 last. 
Otlices have been opened at No. 8 Dalhousie Square, Calcutta, 
and Frank Rawson, Esq., C. M.G., has been appointed agent and 
manager of the company. Since the close of the financial year 
the number of applications from new consumers has largely 
increased. The new comprehensive license, referred to by the 
directors in their report of April 19th, 1905, was granted by 
the Government on July Sist, 1907, and by the terms of this 
license the company's statutory powers are continued until de- 
termined by purchase of the undertaking either by the Govern- 
ment or the,local authority, which purchase can be effected on 
October 20th, 1918, or at any recurring period of ten vears 
thereafter. The net profits for the year amount to £57,276, to 
which has to be added the balance brought forward from last 
year £4,230, and after deducting the interim dividend at the 
rate of 64 per cent. per annum paid in November, 1907, and 
other items set out in the net revenue account, there remains 
an available surplus of £44,851. "The directors recommend that 
& sum of £17,000 be placed out of the profits to the credit of 
the depreciation and renewals account, and that a final dividend 
at the rate of 95 per cent. for the half year be declared and 
paid on the ordinary share capital, making, with the interim 
dividend, 8 per cent. for the year, the balance, £5,3C5, being 
carried forward. The meeting 1s to-morrow. 

CALLENDER'S CABLE & CONSTRUCTION.—The report 
for the year ending December 3lst, 1907, shows a balance 
(after providing for income tax) of £60,454. Тһе balance 
carried forward at the end of 1906 was £56,722, and from this 
the extra remuneration voted to the directors in respect of 1906 
has to be deducted, leaving £55,522, making a balance of 
£115,976. From this has to be deducted interest on debenture 
stock, dividend on preference shares, and appropriation for 
depreciation of buildings, plant, and machinery, £34,618, 
leaving £81,557. The directors recommend a dividend on the 
ordinary shares of ten per cent. per annum, free of income tax, 
together with a bonus of 5s. per share. The sum of £10,000 is 
placed to suspense account, and £45,107 carried forward. The 
directors are of opinion that this result, although not so favour- 
able as that of the previous year, must, in view of the con- 
ditions which prevailed in 1907, be considered as highly satis- 
factory. Various causes have rendered the operations of the 
company difficult and less remunerative than in previous years. 
The almost prohibitive price of metals and the stringency of 
the money market are too well known to need more than casual 
reference. The most pronounced factor in restricting business 
in heavy mains has been the abnormal price of copper which 
prevailed in the first eight months of last year, leading to the 
temporary abandonment of nearly all new enterprise in electrical 
supply, and to the curtailment of extensions of existing net- 
works in every direction. This was not confined to the home 
trade, as diminished orders were observed in almost every area 
throughout the world in which the company carries on its 
business. The continuing downward trend of the market offered 
no inducement to consumers to undertake new work or to fill up 
their deplenished cable stocks. The recent return of copper to 
its average price came after the season was at an end. and it 
may, therefore, be said that practically the whole of the com- 
pany's business during the past year consisted of extensions 
which were absolutely necessary in connection with electrical 
supply stations alreadv in existence. "The subsequent stringency 
in the money market has delayed that improvement in business 
which might otherwise have been expected, and has caused 
difficulties in other directions, one large firm with which this 
company has had dealings for some years past having been 
forced into liquidation. Their business is in course of re- 
organisation, but, in order to provide against any possible loss, 
the directors have placed a sum of £10,000 to suspense account. 
The business in Germany has been consolidated, and the com. 


pany has been registered under German laws, with its head- 
quarters in Hamburg. Excellent results have already attended 
this step. In spite of the continued depression in every branch 
of engineering, the factories both at Erith and at Leigh are 
fairly well employed. The appliances at Erith and at the 
Anchor Works at Leigh have been thoroughly overhauled, with 
the result that the plant and machinery at both factories аге 10 
first-class order in every respect. A great improvement has 
been made in the working of the Anchor Company's business. 
The rubber trade has been much increased, and a satisfactory 
profit has been made on that company's operations. The 
directors refer with deep regret to the loss which the company 
has sustained, two of the members of the Board, Sir David 
Evans having died on August 14th, and Mr. W. О. Callender 
on March 14th last. The meeting is on the 21st inst. 

DIESEL ENGINE.—The eighth ordinary general meeting 
was held last Thursday in London. Mr. C. C. Ellis, who 
presided, said that the past year was the best they had had. 
The net profit had been £20,721, as against £11,212 for the 
previous year. А 10 per cent. dividend was recommended, with 
£7,000 carried to reserve. <A satisfactory feature was the varied 
sources from which they were receiving orders. Permission had 
been given to the Mirrlees Watson Co. to erect works for the 
manufacture of Diesel engines, and they had acquired £800 
worth of shares in the Mirrlees Watson Co. He announced 
that they were negotiating with one of their other manufacturers 
for a new type of engine, which might for some purposes be 
more satisfactory than the existing engine. 

EASTERN EXTENSION, AUSTRALASIA, & CHINA TELE- 
GRAPH.-—The sixty-ninth half-yearly ordinary general meeting 
was held last Wednesday. Sir John Wolfe Barry, who presided. 
stated that the gross revenue for the half-year under review 
amounted to £304,000, against £296,000 for the corresponding 
period of 1906, an increase of £8,000. In spite of general depres- 
sion of trade in the Far East, the working expenses amounted to 
£154,000, against £139,000 for the corresponding period of 1906, 
showing an increase of £15,000. Of this increase, over £13,000 
was due to cable repairs having been far more numerous during 
the past half-year than in 1906. They had also been obliged to 
spend £1,000 in respect of a claim for damages arising out of 
the loss of the anchor of the s.s. Agincourt when she fouled one 
of the company’s cables in the Yang-tsze-Kiang. The net profit 
for the half-year amounted to £130,000, and, after adding £75.000 
brought forward from the previous half-year, there remained an 
available balance of £205,000. The usual quarterly interim divi- 
dends of 2s. 6d. per share were paid during the past year, and 
it is now proposed to distribute a final dividend for the year of 
like amount, making a total dividend of 5 per cent. It 15 also 
proposed to pay a bonus of 4s. per share, or 2 per cent., making 
a total distribution for the year 1907 of 7 per cent. 330 nautical 
miles of cable, mostly consisting of renewals, had been laid during 
the year at a cost of 528.848, and the new cable between Java 
and the Cocos Islands had.been opened for trattic. The State- 
aided competition of the Pacific route was alluded to. The 
report and accounts were adopted. 

EDMUNDSONS’ ELECTRICITY.—At the adjourned meeting 
of first mortgage debenture holders held last Thursday to con- 
sider the authorisation of the creation of £200,C00 prior hen 
5 per cent. debenture stock, it was decided to issue £100,000, 
but the second £100,000 was not to be issued without the consent 
of a special committee of debenture holders, which was appointed 
at the meeting. 

LISBON ELECTRIC TRAMWAYS.—Col. Sir Charles Euan- 
Smith presided at the tenth ordinary meeting last Thursday. 
In his speech, after referring to the assassination of the late 
King of Portugal, he stated that the figures remained practically 
the same as last year, in spite of several disadvantageous factors, 
including a poor harvest and political unrest. Regarding the 
general progress, he mentioned that during the last seven years 
they had converted a working loss cf £14,000 to an annual profit 
of about £120,000. He also refuted some statements which had 
appeared in a circular from a Mr. Parrish. A five per cent. divi- 
dend on the ordinary shares was declared, and. de retiring 
directors were re-elected. 

MARCONI'S WIRELESS TELEGRAPH.—At an extxaordin- 
ary meeting on Monday, a resolution providing for the increase 
of the capital by the creation of £250,000 seven per cent. cumu- 
lative participating preference shares at £1 each was unani- 
mously adopted. It was stated that if the new capital was forth- 
coming the four transatlantic stations alluded to in the report 
would be completed by the end of the vear. 

PERTH ELECTRIC TRAMWAYS.—The report for 1907 
shows gross receipts of 275.042, as compared with £78,545 for 
the previous vear, while the net profit amounted to £51,177 
against 255.261. The trattics for the year 1906 were favourablv 
affected by an exhibition which was held at Perth. After 
payment of int rest and sinking fund on the first and second 
debenture issues and trustees’ fees for the year, there is a 
balance of £15.656, which is carried to profit allocation account. 
To this is added the balance brought forward from last vear, 
viz.. 2790, making £14,446, from which has to be deducted 
£6.000, dividend paid on preference shares for the vear, leaving 
a balance of £8.446. Out of this a sum of £1,500 has been 
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expended on capital account in respect of new car barn, new 
machine shop, &c., and will be carried {о reserve account of 
undivided profits as in former years. It is proposed to appor- 


tion the total sum of £8,446 as follows :—Reserve account— 


expended in extensions, &c., £1,500; cash reserve fund, £1,000; 
dividend on ordinary shares at 5 per cent., £5,000; carry for- 
ward, £946. Including the above-mentioned sum of £1,500, a 
total of £23,625 has been expended out of profits on capital 
account. The sum of £4,276 shown in the balance sheet as 
cash in the hands of the trustees has since been utilised in the 
redemption of £4,130 of first mortgage debenture stock, reduc- 
ing the debenture debt accordingly. A contract has been entered 
into with the owners of the Nedlands Park Estate to operate 
a tramway now being built to connect with the company’s 
system. Тһе conditions of the contract are that the service be 
run at an agreed rate per car mile, and that the company 
participate in the profits of the land scheme if that proves 
to be a success. The Nedlands Park scheme embraces not only 
development of Nedlands Park as a building estate but provides 
for the establishment of a bathing station and jetty which it 
is believed will be largely taken advantage of by pleasure- 
seckers, and so increase the general tratlics. ‘The whole of the 
money required for the Nedlands Park tramway has been 
subscribed by prominent citizens of Perth. In order to fulfil 
the promise made to the shareholders, the directors have induced 
some of the large holders of ргеѓегепсе shares to offer for sale a 
portion of their holding, with a view to increasing the number 
of preference shareholders, and thus enable an application for 
an ottcial quotation to be made for the shares. The time 
allowed. for payment for the shares expires on June JOth next, 
and immediately thereafter an application will be made to 
the Stock Exchange Committee for the quotation. The directors 
deeply regret to record the death of their colleague, Mr. R. C. 
Ogilvie, A.M.I.C.E., whose technical knowledge has been of 
great service to the company. The Engineer’s report states that 
during the year the trams travelled 1,178,716 car miles, as 
against 1,167,763 car miles in 1906; and carried 7,790,954 pas- 
sengers, as against £8,085,515 passengers in 1906. ‘The earnings 
per car mile were 151/d. in 1907, as against 15'97d. in 1906; 
while the expenses were 8°29d., as against 83d. in 1906. Тһе 
expenses рег cent. of earnings in 1907 were 54°7 per cent., as 
against 51°94 per cent. in 1906. The receipts show a decrease 
as compared with last year. This is due to a slight depression 
that has been, and is, prevailing in Perth. The meeting is 
to-morrow. 

SOUTH STAFFORDSHIRE TRAMWAYS.—The tenth 
ordinary general meeting was held last Thursday under the chair- 
manship of Sir Ernest Spencer, when the report and accounts 
тее to in our lust issue were adopted. The chairman referred 
to the improvement in the receipts, and anticipated a further 
increase during the present vear. The final portion of the recon- 
structed tramways was opened in October last. 

WEST AFRICAN TELEGRAPH.—The annual report states 
that the receipts have declined from £66,100 in the previous 
year to £59,200, and that the expenses have risen from £24,7C0 
to £25,800; the dividend remains at 4 per cent., but a smaller 
amount is carried to reserve. The falling-off is attributable 
partly to diminution of Stock Exchange business in connection 
with West African mines. 

WESTERN TELEGRAPH.—At the meeting on Wednesday 
last week, the report and accounts given in our last issue were 
adopted. Sir John Wolfe Barry, F. R.S., K.C.B., who presided, 
stated that whereas the receipts increased during the year by 
about £2,500, the total expenses decreased by £1,232. On the 
question of wireless telegraphy, the chairman stated that 
nothing had occurred to induce him to alter or modify his views 
as expressed on previous occasions. 


Automatic Sewage Pumping Stations.—The town of Dayton, 
Ohio, is situated on a river which in the early spring frequently 
rises to a high level. Atsuch times it is necessary to close the 
sewer-gates at the outfalls to prevent the river rising up into the 
streets and houses. 'The sewage is then raised and discharged 
above the flood.level. For this purpose three pumping stations 
have been constructed. According to the Western Electrician 
(Chicago), the first 18 equipped with two vertical Brooks sub- 
merged centrifugal pumps capable of pumping 2,500 gallons per 
hour, and each coupled to a three-phase 20 h.p. motor. "The 
motors are started and stopped bv oil-switch compensators, which 
are operated by hydraulic pistons controlled by float switches. 
The lift averages about 20 ft. The operation of these pumps 
is entirely automatic, it being only necessary to inspect them 
occasionally and keep the oil receptacles filled. The second 
station has three units, and the third station two, each consisting 
of a 4,500-gallon centrifugal pump coupled to a 40 h.p. three- 
phase motor. The operation of the plant has proved entirely 
satisfactory, the motors starting and stopping automatically 
with the rise or fall of the sewage in the pits with great regu- 
iarity and smoothness. During а heavy rain recently one pump 
in the third station did all the work for that district, running 
about three minutes with idle intervals of about seven minutes. 
The power is taken from a public supply main at 2.000-volt 60 
cycles. Upon notice of a rise in the river, the gates are closed 
and the current turned on to the stations. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of elec- 
trolytic wire-bars, net c.i.f. port of arrival, quoted on Tuesday 
night, was £60 to £60 10s. per ton (last week £58 5s. to 
£58 15s. per ton). 

MESSRs. ROGER DAWSON, LTD.—This firm of elec- 
trical engineers have taken extensive new showrooms in Berners 
Street, adjoining Oxford Street, W., which will be opened when 
the buildings are completed. 

THE SCHORCH ELECTRICAL CO.—We are informed that 
Messrs. Max Scorch & Co., Ltd., Rheydt, have opened a branch 
which is carried on in the name of The Schorch Electrical Co., 
35 Basinghall Street, London, E.C., Mr. Walter R. Rothenberg 
having been appointed as general manager for the business in 
England and Colonies. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
A. W. Bennett, electrical engineer, of Leeds, lately carrying on 
business under the style of Bennett & Co., has been adjudicated 
bankrupt. The first meeting is to be held at the Otticial Re- 
ceiver's office, Leeds, on May 25th, and the public examination 
will be held on June 16th at the County Court House. 

Meldrum Brothers. Ltd., patent furnace manufacturers, oí 
Timperley, near Manchester, is to be wound up voluntarily. Mr. 
T. Gregory, of Manchester, is appointed liquidator. 

A petition has been presented for the winding up of the Helis 
Cell & Accumulator Co. 

The Gardner Electric Drill & Hammer Co. is to be wound up 
voluntarily. 

Messrs. Stephen Sellon and E. M. Sellon, carrying on business 
as Stephen Sellon and Partners, consulting engineers, 36 Victoria 
Street, have dissolved partnership. Debts by Stephen Sellon, who 
continues under the present title. 


MISCELLANEOUS CITY NOTES 


ROSARIO ELECTRIC CO.--A prospectus has been published 
relating to a new issue of 5.000 six per cent. cumulative second 
preference shares of £5 each. 

WALSALL ELECTRICAL CO.—Notice has been given of a 
petition for confirming the resolution of the company to reduce 
its capital from 225.000 to £20,620. 


APPOINTMENTS AND PERSONAL NOTES 


Applications to the number of 190 were received for the 
position of canvasser in the Fulham Electricity Department, and 
the Electricity апа Lighting Committee has decided that the 
appointment be given to Mr. S. А. Lovick (Hither Green), who 
is at present employed as canvasser in the Electricity Depart- 
ment of the Stoke Newington Borough Council, and who has 
held several similar positions under other local authorities and 
electric supply companies. 


—— 


NEW COMPANIES 


ELECTRIC CONTROL.—This company was registered in 
Edinburgh on April 50th, with a capital of £6,000 in £1 shares, 
to carry on the е ж of electrical and mechanical engineers, 
and manufacturers of, and dealers in, appliances and apparatus 
for the generation, supply, and control of electrical power, 
including electric motors and breaks, &c. The subscribers are :— 
J. R. S. Maxwell, C. Macmillan, J. Craig, Mrs. К. Scott, Miss 
L. Scott, Miss R. M. Scott, H. M. Macmillan. The number of 
directors is not to be less than two nor more than six ; the first 
are :—Ј. M. S. Maxwell, C. Macmillan, and J. Craig. Qualifi- 
cation, 100 shares. Remuneration as fixed by the company. 
Registered office, 177 Reid Street, Bridgton, Glasgow. 

GLASS TELEGRAPH POLES.—H.M. Representative at 
Darmstadt (Mr. F. D. Harford) reports that a company has 
been formed at Cassel for the purpose of manufacturing glass 
telegraph poles. The capital is to be £90,000, which is said to 
be sufficient for an annual output of 60,000 poles. The patent 
rights cost £15,000, with a royalty of 2s. per post sold. It is 
stated by the company that poles of 28 ft. in length can be 
manufactured at a cost of 15s. (including the rovalty). An 
experimental line of glass telegraph poles, with eleven wires, on 
a much frequented public highway stood the test most satis- 
factorily, and it is pointed out that such poles do not rot lke 
wooden ones, nor rust and need painting like iron ones. It is 
further stated that broken or damaged poles, can be repaired 
satisfactorily. Particulars of the construction, also dimensions 
and weights of these poles, were given in ELECTRICAL ENGINEER- 
ING, Vol. II., рр. 900 and 978. 

GREYSTONES ELECTRIC LIGHT & POWER.— This com- 
pany was registered in Dublin on May 8th, with a capital of 
55.500 in £1 shares, to carry on the business of electrical en- 
gineers, electricians, practical engineers, contractors, &c. The 
subscribers are:— C. L. Matheson. A. Macaulay Fitzgibbon, 
A. M. Archer, A. L. Figgis, F. Batchelor, E. S. Dashwood, 
R. N. Tweedy. The number of directors is not to be less than 
three nor more than seven; the first are C. L. Matheson, H. M. 
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Fitzgibbon, A. L. Figyis, F. Batchelor, A. M. Archer, E. S. 
Dashwood, апа К. N. ‘Tweedy. Qualification, 100 shares. Re- 
muneration as fixed by the company. Registered ottice, 5 Lein- 
ster Street, Dublin. 

LANGBEIN-PFANHAUSER WORKS.—This company was 
registered on April 25th, with a capital of £3,000 in £50 shares, 
to carry on in the United Kingdom and the Colonies the business 
of electro-metallurgists, electro-platers, electrotypers, manufac- 
turers of and dealers in dynamo machines, electric motors, 
switches, and other electrical apparatus and instruments, makers, 
grinding and polishing machines, chemicals and electrolytic solu- 
tions, &c. The subscribers are :—W. Pfanhauser, Dr. G. Lang- 
bein, Dr. W. Pfanhauser, Dr. К. Jay, Dr. Н. Kissel, О. Pfan- 
hauser, Dr. W. Wurker. No initial public issue. The number 
of directors is not to be less than two nor more than three; the 
first are Dr. R. Jay and Dr. H. Kissell. If Dr. R. Jay ceases 
to be a director, the Langbein-Pfanhauser Werke Actien Gesell- 
schaft may, so long as they are shareholders, appoint one of 
their own directors to fill the vacancy. Qualification (except 
Dr. R. Jay and such nominee), £100. Remuneration as fixed 
һу the company. | 

RICHARD PAPE.—This company was registered on May 8th, 
with a capital of £10,000 in £1 shares, to acquire the benefit 
of a contract relating to an electric storage battery known as 
the “Fors Accumulator,” together with the business of manufac- 
turing and selling the same, carried on at 110 Strand, W.C., 
. and Dyott Street, Oxford street. W., to adopt an agreement 
with R. Pape, and to carry on the business of electrical en- 
gineers, manufacturers of, and dealers in, accumulators, storage 
batteries, and electrical appliances of all kinds, &c. The sub- 
scribers аге :—-F. J. Wood. R. Pape, W. Simpson, Miss E. M. 
Smith, Е. Pape, T. E. Ind, С. W. Watson. No initial public 
issue. Table “А” mainly applies. 


Tramway Strike in America.— On Friday last, over two thousand 
employees on the tramway system of Cleveland, Ohio, struck 
for higher pay. The lines have only recently been taken over 
bv the city from private ownership. Nearly a thousand men 
were obtained to fill the places of the strikers and the trams 
were run. Several riots took place, and strikers, passengers, 
and police were injured. 


Kent Collieries Electrical Plant.—The hearing of the case 
between Messrs. E. Scott & Mountain, Ltd., and the Kent 
Collieries Co. was resumed on Wednesday, May 6th, before 
Mr. Muir Mackenzie, in the Official Referee’s Court, and con- 
tinued on the following days. A report of the proceedings of the 
previous days was given on page 684 of our issue of May /th. The 
following is a résumé of the proceedings of the last few days :— 
On the conclusion of the opening address for the defence, Mr. 
Lancaster, a director of the Kent Collieries Co., was examined 
by Mr. Bousfield. He stated that, previous to the breakdown, 
it was never suggested that more than one pump would be 
necessary. The water was erosive in character, and contained 
mineral salts, but this should not have caused breakdown. Mr. 
W. Thomas gave evidence to show that the tackle supplied by 
the defendant company was sutlicient for raising and lowering 
the pumps. Mr. H. M. Sayers, consulting engineer to the 
defendant company, said that in his opinion the motors sup- 
plied were not capable of carrying the full guaranteed load. 
The temperatures had risen to nearly twice the usual limit. 
He attributed the breakdown to faulty construction and over- 
heating. The defects in motors Nos. I and 2 had been over- 
come in motor No, 5. The pumps were now not in a state 
ећсіепё enough to admit of a test being made. It was uncertain 
whether the breakdown of pump motors Nos. 2 and 4 was due 
to moisture previously in the coils or moisture drawn in from 
outside. With regard to the 10,000-volt test, this had been 
made between coil and iron only; the insulation between turns 
had not been tested. The presence of copper salts on the wires 
led him to believe that the coils had never been properly dried. 
With the exception of motor No. 3, the motors had not sufticient 
cooling surface to dissipate the heat generated. Mr. W. M. 
Mordey, who had еса the generating plant and опе of the 
pumps for the defendant company, gave full particulars of the 
manner in which the tests were carried out. He said that 
whereas the specified steam consumption was 28 lb. of steam 
per kilowatt hour, the results of a six-hour test gave a 
steam consumption of 44 lb. per kw. hour on an average 
load of 250 kw. (the rated load). It was impossible to 
get the 25 per cent. overload mentioned in the specification, 
even with a slightly increased steam pressure. Thus, with a 
pressure of 108 lb. per sq. in.. the maximum load obtainable was 
256 kw. The maximum temperature rise of the generator was 
90° Fahr. After 55 hours’ run the pump motor was too hot 
to run safely, and the temperature was still rising rapidly. 
The mean internal temperature was about 212° Fahr.. and in 
his opinion no insulating material would stand that for long. 
He did not believe in asbestos insulation. as inflammable 
materials were used in the composition. The tests made bv the 
plaintiffs were, he said. inaccurate and useless. [n his opinion 
the machines were clearly overloaded. and were also not in 
accordance with the specifications. 


PARLIAMENTARY INTELLIGENCE 


LONDON POWER BILLS.—A full report of the Proceedings 
in Committee will be found on pp. 762 and 785-186. 

DONCASTER CORPORATION BILL.—This Bill, which has 
been before the Police and Sanitary Committee in the House 


-of Commons during the week, proposes by Part 5 the borrowing 


of £9,000, repayable in 40 years. for the construction of new 
tramways, the period for the construction of which 1s five veare. 
There was no opposition to this part of the Bill. It was re 
ported for third reading. 

ELECTRIC LIGHTING PROVISIONAL ORDER CON. 


"FIRMATION BILL, No. 3.— This Bill, which has just passed 


the examiners in the House of Commons, confirms Electric 
Lighting Provisional Orders granted by the Board of Trade 
under the Electric Lighting Acts, to the Brigend Urban Dis- 
trict Council (extension), Hendon (Messrs. Crompton & Со, 
amendment), Llandaff and Dinas Powis Rural District Council 


‘(amendment), Llansamlet Rural District Council, Oulton Broad 


Urban District Council, Sowerby Bridge Urban District Council 


‘(amendment), and Tewkesbury Corporation (amendment). 


LONDON UNITED TRAMWAYS.—The Court of Referees on 
Wednesday last week granted the promoters of the West London, 
Barnes, and Richmond Tramways ВШ a locus against the 
London United Tramways Bill, 

METROPOLITAN DISTRICT RAILWAY.— All cpposition to 
this Bill has now been withdrawn, and it has been referred to 
the Unopvosed Committee. 

NORTH-EAST RAILWAY.--This Bill was before the Unop- 
posed Committee of the House of Commons on Thursday. and 
was ordered to be reported for third reading It proposes an 
extension of time in respect of the construction of the railway 
authorised in 1906. 

NOTTINGHAMSHIRE & DERBYSHIRE TRAMWAYS.-— 
The Nottingham and Derbyshire Tramways Co. have im 
troduced a late Bill which proposes to transfer to the Notting- 
ham Corporation certain of the tramways for which powers аге 
held by the company. ana also includes powers for the «on 
struction of additional tramways by the company. The Bill 
came before the examiners in the House of Commons last week. 
and was ordered to be reported to the Standing Orders Con- 
mittee owing to the Standing Orders not having been complied 
with in consequence of the Bill having been deposited later than 
the statutorv time. 

PROGRESS OF ELECTRICAL BILLS.—Electric Lighting 
Provisional Order Confirmation Bill, No. 1, was read a third 
time in the House of Commons last -week. 

The Motherwell Borough (Extension) Bill, the Wishaw Elec 
tricity Bill, and the Tramways Order Confirmation Bill, No. 2. 
were read a second time in the House of Lords on Thursday. 

Electric Lighting Provisional Order Confirmation Bill. No. 2, 
was read a second time in the House of Commons on Monday. 

The West London, Barnes, and Richmond Tramways Bill was 
read a second time in the House of Lords on Monday. 


OFFICIAL ANNOUNCEMENTS AND SMALL ADVERTISEMENTS. 


Official Advertisements are charged at the rate of 1/7 per line (column width) 

Small Prepaid Advertisements of Situations Vacant and Wanted, Plant fer 
Sale or Wanted, &c., are inserted at the rate of t/e for the first 12 words aud id 
per word afterwards, Three insertions for the price of two. Advertisements can 
be received up til. Wednesday morning first post. 

Letters should be addressed to THE Kitowatt? PUBLISHING Co, Lrp., 202-5. 
Temple Chambers, London, Е.С. 


TENDERS INVITED. u 


ILFORD URBAN DISTRICT COUNCIL. 
ELECTRICITY DEPARTMENT. 


HE ILFORD URBAN DISTRICT COUNCIL 


invite tenders for the Supplv and Erection of the following 
Plant, and are prepared to accept Tenders subject to the Leal 
Government Board's sanction being obtained to the necessary loan : 

Contract Аб. Surface Condensing Plant and Cooling Tower. 

Contract A7. Steam and Feed Pipes, Boiler Feed Pump, ete. 

Contract A8. Extensions and Alterations to Main Switchboard. 

Copies of the Specifications, including General Conditions, Forms 
of Tender, &c., may be obtained on and after Monday, 25th May, 
1908, on depositing a cheque for One Guinea for each Contract, with 
the undersigned, which sum will be refunded to bona fide Tenderers 
after the Tenders have been adjudicated on. 

Extra copies of the Specification may be obtained by bona fd 
Tenderers at a charge of Ten Shillings per copy, which sum will 
not be refunded. 

Any further information may be obtained at the Offices of Mr. 
Arthur Shaw, M.I. E. E., A.M.L Mech. Е, Electrical Engineer to the 
Council, at the Electricity Works, Ley Street, Ilford. 

Tenders, sealed and marked ** Tender for Contract A-. Electricity 
Works," to be addressed to the Chairman of the Urban Instit 
Council, Town Hall Шога, and to be delivered on or betore 
12 o'clock noon on Wednesday, the 10th June, 1908. 

The Council do not bind themselves to accept the lowest or auy 


Tender. 
Town Hall, Ilford, JOHN W. BENTON. . 
May, lath, 1908. Clerk to the Counet. 
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SUMMARY 


A CORRESPONDENT draws our attention to the dif- 
ference between the prices for ordinary cable 
quoted by firms belonging to the Cable Makers’ 
Association and their foreign competitors. In the 
case of 3/20 V.R. cable of the  600-megohm 
class, for instance, the C.M.A. pride is £23 8s. 
per mile, and the price of а foreign firm £11 17s. per 
mile. In 19/16 cable the difference is in about the 
same ratio.—We have also received a communication 
from Mr. E. RayMonp-BarkeEr on the relative speeds 
of telegraphic transmission by "'' wireless " methods 
and submarine cables. (Page 802.) 

А SURFACE-BOX explosion oecurred in the mains of 
the St. James and Pall Mall Electric Co. on Satur- 
day morning in Pall Mall, near Marlborough House. 
(Page 802.) 

SoME tests were carried out on Tuesday last on a 


new type of leadless insulated cable, in which the in- 


sulation consists of paper impregnated with а com- 
pound known as '' Liconite." Cables in which the 
insulation consisted purely of this compound pressed 
on to the conducting core were also tested. Although 
the cables had been immersed for some days in water, 
the g in. thickness of insulation withstood pressures 
up to 70,000 volts. Bending tests were also carried 
out. (Page 803.) 


Tur Dublin and Central Ireland Eleetrie Power Bill, 
which was rejected by a Committee of the House of 
Commons last month, was recommitted to the Com- 
mittee after a short discussion in the House of Com- 
mons last week. The reason for this is that the 
promoters have agreed to cut out of the area the City 
of Dublin and the Urban Districts of Rathmines, 
Rathgar, and Pembroke. The name of the Bill has 
been altered to the Central Ireland Electric Power Bill 
and the capital reduced from £450,000 to £150,000. 
The promoters have admitted that their financial evi- 
dence on the last oceasion was not strong enough, and 
have amended their ease considerably in this re spect. 
(Page 803.) 

Ix evidence given by Sir Сілғтом Rorinson before 
a House of Commons үл, last week, it was 
stated that the London United Tramways, Ltd., had 
been obliged to pay enormous sums for the local 
authorities’ consents in some enses. He said that no 
less than £1,119,296, or over £20,000 per mile, had 
been paid at various times, irrespective of the cost 
of the construction and equipment of the lines. The 
particular ease in point was the obtaining of way- 
leaves for passing over Kew Bridge. The Middlesex 
and Surrey County Councils demanded £1,000 each, 


800 


ELECTRICAL ENGINEERING 


May 28, 1908 


and the Committee finally fixed the sum at £500 each. 
(Page 804.) 


At the Institution of Electrical Engineers last Thurs- 
day Mr. Ново Hirst read a Paper on tungsten lamps, 
with particular reference to the osram lamp. Тһе 
Paper included references to some of the more im- 
portant patents, and described briefly the method of 
manufacture employed for the osram and ''Just- 
Wolfram '' lamp. Useful figures of life and efficiency 
were given, together with tables and curves. Quanti- 
tative дава were also given as to the losses in the small 
transformers for use with 25-volt metallic filament 
lamps. Contrary to expectation, the discussion was 
hurried through so as to be completed the same even- 
ing, as a meeting for the adjourned discussion had not 
been arranged. Mr. Haypx Harrison said that incan- 
descent gas mantles dropped 20 per cent. in candle- 
power after 100 hours’ burning, and 40 to 50 per cent. 
after 500 hours, whereas tungsten lamps fell only 10 
per cent. in eandle-power after 1,000 hours. He also 
pointed out that enclosed ares took nearer 2 than 1 
watt per candle, and were, therefore, less economical 
than osram lumps and that street lighting with osram 
lamps might even be cheaper than with open аге lamps, 
if the cost of carboning was taken into account. Mr. 
B Drake mentioned the bre 'akage trouble, to which he 
said tantalum lamps were less subject. — Dr. Lovis 
BELL said that the shorter life of the tantalum lamp 
on alternating-current circuits was due to the fre- 
quency of heating and cooling; he had found that the 
life shortened at fre quencies of 60 сусІев and upwards, 
and that at 5 or 10 cycles per second it was very short. 
Generally, he said the life of tantalum lamps on A.C. 
circuits was two-thirds that on D.C. circuits. In 
America, tungsten lamps are largely replacing enclosed 
arcs. The standard sizes there are now 100, 60, and 
40 watt. Mr. НАхрсоск pointed to the higher ratio 
of the mean horizontal to the mean spherical candle- 
power in the case of metal filament lamps, and 
thought that comparisons on the basis of horizontal 
eandle-power were, therefore, rather unfair to the 
carbon lamps in which the ratio was less. Mr. А. 
CAMPRELL SWINTON questioned the assumption of the 
existence of seleetive emissivity. Mr. C. C. PATERSON 
said he did not see why the new lamps should not be 
standardised in candle-power instead of in watts. His 
experienee of the gas mantle differed from that of Mr. 
Harrison; he found that the candle-power rose largely 
during the first 100 hours or so and then dropped. Nor 
did he attach importance to the difference between 
the ratios of mean horizontal and mean spherical 
candle-power in the carbon and metal filament lamps. 
It amounted to no more than 5 or 6 per cent. ; the re- 
duction factor was 0:85 or 0:86 on the one hand as 
against 07 to 0°8 on the other. Mr. Т. Н. LOWDEN 
said that the British Westinghouse Co. were now sell- 
ing a 220-volt 32-c.p. lamp. Mr. Worpincnam depre- 
cated the suggestions made in Messrs. Handcock & 
Dykes’ Paper that the price of electrical energy should 
be raised. Mr. GasrTrR, Mr. J. S. Raworrn, and the 
President (Col. Crompton) also spoke, and Mr. Hirst 
replied to several of the points that had been raised. 
(Page 805.) 


THE annual report of the Stepney Electricity De- 
partment records a further diminution of working costs, 
which now amount to 0:934. per unit, a figure which 
is brought up to 158d. by the inclusion of all capital 
charges. (Page 813.) 


Ах article on the Birmingham electrical fittings in- 
dustry deseribes several interesting and artistic de- 
signs, and also includes a brief reference to the adop- 
tion of the '' looping-in ° system by the Admiralty. 
(Page 815.) 


A LOCOMOTIVE caught fire in the Clapham Common 
station of the City and South London Railway during 
the small hours of Sunday morning, and some dith- 
culty was found in obtaining access to the platform to 
extinguish it. The cause of the fre was not ''elec- 
trical.” (Page 818.) 


CONSIDERABLE progress has been made with the ar- 
rangements for the Manchester Electrical Exhibition 
which is to be held in October. One of the features of 
the exhibition is to be a series of exhibits illustrating 
the applications of electric-power in the textile indus- 
tries. We are able to publish the rules for the wiring 
of the stands in full. A three-phase alternating supply 
at 400 volts 50 cycles will be available, as well as con- 
tinuous current at 200 volts for lighting and at 400 
volts for power. The charge to exhibitors will be 2d. 


per unit for lighting and 14. per unit for power. (Page 
819.) 
Under ELEcrRICAL SCIENCE in the British and 


American Section are given the results of some experi- 
ments by T. MATHER and F. E. Ssiru, comparing the 
Board of Trade and the National Physical Laboratory 
ampere-standards. A Paper read before the Royal 
Meteorological Society relates to the colour of light- 
ning. An account of a new method of generating low- 
power alternating currents of frequencies suitable for 
telephonic measurements, and в note on the heat 
developed in опа by its own radioactivity are also 
given. In the Continental Section a Paper by Ferry, 
describing an improved electric pendulum, and another 
by Smirnow, in which he brings forward some general 
rules governing atmospheric ionisations, аге ab- 
stracted. (Page 821.) 


In general the use of electricity when it is em- 
ployed for heating purposes in chemical processes is 
due to the ease with which very high temperatures can 
be obtained. Mr. Е. T. Sxyprer, however, employs it 
for the distillation of turpentine, not because a high 
temperature is required, but because it is important to 
regulate the temperature and not to allow it to rise 
much above 200° C. The process is described. under 
ELECTROCHEMISTRY AND ELECTROMETALLURGY. А Paper 
on some attempts which have been made to svnthesise 
hydroeyanie acid directly, by electrically heating car- 
bon rods in an atmoshere of hydrogen and nitrogen, is 
abstracted. If such a process could be carried out 
cheaply, it would probably revolutionise the cyanide 
industry. A note on the production of aluminium 
shows how the output of this metal has increased 
during the last ten years. (Page 822. 


AMONG the patent specifications published on Thurs- 
day last is one by the FELTEN & GUILLEAUME- 
LAHMEYERWERKE AKT.-GES. relating to а method of 
signalling or selectively operating apparatus at a dis- 
tance by means of electric currents of various fre- 
quencies. An improved tramway track brake is de- 
scribed in a specification by J. Е. Simpson. А speci- 
fication by S. О. COWPER-COLES gives particulars of 
an electrolyte for the electro-deposition of iron, and 
another by P. B. & T. Н. Brack relates to contact 
boxes for surface-contact svstems of electric traction. 
The elastic support of metallic filaments is dealt with 
in a specification by T. 8. Lownen and the WESTING- 
HOUSE Метла, Finament Lamp Co., and an improved 
winding for the commutating poles of continuous- 
current turbo-generators is the. subject of a patent bv 
W. Parker and the SteMENS Bros.’ Dynamo Works 
Co. (Page 823.) 


As announced in our last issue, financial evidence 
in connection with the London and District Flectrie 
Power Bill was given on Wednesday last week, when 
Sir Hugh Bell guaranteed to be responsible for the 
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raising of £250,000, and stated that he was authorised 
on behalf of Lord Fitzwilliam to state that he would 
also be responsible for a very substantial sum. On 
Friday, Sir Hugh Bell stated that Sir Edward Tennant 
had authorised him to say that he also would be re- 
sponsible for capital to the extent of £100,000. In the 
cross-examination of the financial witnesses on the 
purchase clause, the London County Council indicated 
that it desired the terms of the Electric Lighting Act 
of 1888 instead of the repayment of the total capital 
expenditure as proposed by the promoters. Evidence 
from railway companies and power users in various 
parts of the area were called on Wednesday and 
Thursday, and on Friday an early adjournment was 
made in order that the promoters might confer with 
the London County Council with a view to coming to 
an agreement over the purchase clause. On Monday 
Mr. L. Maltby, a member of the firm of Messrs. 
Deloitte, Pender, Griffiths & Co., was called in sup- 
port of the purchase clause, but serious cross-examina- 
tion was postponed pending the result of the confer- 
ence with the London County Council. The case for 
the opposition was opened ‘on Monday, and continued 
over Tuesday and yesterday. The evidence from West 
Ham was to the effect that there were several power 
users of over 250 kw. in that district, and that power 
eculd be supplied at lower prices than those in the 
Bill. (Page 825.) 


Tne sale of the Bath electricity undertaking from 
the Corporation to a syndicate which already holds 
powers in the surrounding district has now been de- 
finitely decided upon. The loss on the undertaking 
has, however, been much reduced during the past 
year.—There has been considerable discussion as to the 
revision of tariff at Marylebone, but no alteration is to 
be made at present.—It is stated that negotiations are 
in progress for the acquisition of the Brighton Cor- 
poration Tramways:by a syndicate.—The annual report 
shows that the power load at Burton-on-Trent now 
exceeds the lighting load. In spite of a rise in the 
cost of fuel of 33/7 per cent, an increased profit is 
shown. It is proposed to fit Mr. PRINGLE'S new tram- 
car brake to six of the cars.—Telegrams are now ac- 
cepted for wireless transmission to the Channel 
Islands.—The Paddington Borough Council has agreed 
to support the Metropolitan Electric Tramways Bill 
for tramway extensions along Harrow Road, subject 
to certain conditions. (Pages 831-833.) 


THE London County Council has accepted a tender 
of Messrs. Heenan & Froude for tramway trucks. The 
lowest tender, that of the Brush Co., was rejected 
owing to questions regarding the general conditions. 
In consequence of troubles experienced previously 
with deliveries from foreign firms, the tender of Messrs. 
Bolekow, Vaughan & Co. for British steel rails has 
been preferred to lower tenders for Continental rails. 
(Page 834.) 


THE annual report of the American General Electric 
Со. records a substantial increase of business for the 
whole year, notwithstanding a serious falling off of 
orders during the last few months.—Meetings have 
been held during the week of several companies whose 
reports were given in our last issue, including Cal- 
lender's Cable and Construction Co. Although this 
company is paying a dividend of 10 per cent. and a 
bonus of 5s. per share, the results are not as good as 
previous years, mainly owing to the variations in the 
price of copper and the stringency of the money 
market. (Page 835.) 


SOME new electric drills and grinders, automatic 
motor-starting switches, and electric light fittings are 
described on pages 837 and 839. 


Мк. Hvco Hirst’s Paper on the osram lamp, read 
at the Institution of Electrical Engineers last Thurs- 
day, was an excellent résumé of what had been done 
in the manufacture of a lamp that has attained so 
rapid a popularity, but the discussion which followed 
it was to some extent a disappointment. From notes 
of life observations that have appeared in our columns 
during the last few weeks, it is evident that a large 
number of station engineers have these and other 
metal filament lamps in use and are carefully watch- 
ing them, but practically no new data were given by 
disinterested parties. Enough has already been pub- 
lished, however, to show that the 100-volt metal fila- 
ment lamp is a success, and that it has attained its 
present position during the lust two or three vears 
with a rapidity exceedińg all anticipations. We have 
lamps of about 30 British candle-power taking 14 
watts per eandle with a life of over 1,500 hours, and 
lamps of 16 c.p. taking about 1:7 watts per candle, as 
good and reliable as the carbon filament lamps which 
consume some 34 watts per candle for a similar life. 
Two hundred volt metal filament lamps still present 
many difficulties in manufacture, however, but we are 
convinced that it is only a question of time before these 
will be overcome. The tungsten filament of the osram 
lamp has a diameter of only about one thousandth of 
an inch, and the specific resistance of the metal is so 
low compared with that of a carbon lamp that a 100- 
volt lamp must have a filament about three times the 
length. To produce a metal filament lamp for 200 
volts, therefore, a very long filament is necessary, un- 
less a metal with a higher specific resistance can be 
employed, or unless the diameter of the filament can 
be reduced still further, and a long filament means a 
high candle power. Although Mr. Hirst is not san- 
guine as to any great improvement in this direction at 
an early date, there are many workers in the field, 
and; in fact, one speaker in the discussion spoke of & 
220-volt 32-e.p. lamp being already on the market. 
No sample of this lamp has yet reached us, 
and no announcement, so far as we know, has been 
made as to its reliability or its price, but, still, we feel 
confident that the workers at the problem are by no 
means disheartened, and that the minimum candle- 
power obtainable for а 200-volt metal filament lamp 
with high efficiency and reasonable life will be gradu- 
ally reduced. The carbon filament lamp has already 
become practically a lamp employed in special cir- 
cumstances only, and its use, except in small rooms, is 
rapidly diminishing. 

cs DR 

THE attention of all members of the Cable Makers’ 
Association, and also of those contractors who desire 
that good work should be put in and good prices paid 
for it, is called to a letter which we have received 
from а correspondent this week on the relative prices , 
of C.M.A. and foreign cable. In two particular cases 
cited the price of a well-known foreign firm is almost 
exactly half that of the price charged by the Associa- 
tion firms for what is nominally the same class of 
cable—that known in the trade as 600-megohm. Our 
correspondent belongs to a well-known firm of wiring 
contractors who are in a position to obtain the lowest 
prices for material of this class, and his figures are 
very significant and call for explanation from cable 
makers. We understand, also, that the foreign firm 
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in question is one of the largest Continental houses. 
If the cable makers in this country are keeping up 
their price unduly, they should be warned that this 
must in the long run be against their interests. On the 
other hand, if cable of an inferior quality is sold as of 
a higher grade than it really belongs to, some action 
should be taken to prevent it. The designation vul- 
canised rubber cable of the '' 600-megohm "' class is 
perhaps a loose one, but it has generally been ac- 
cepted by the trade in this country to imply a de- 
finite quality of high-grade vulcanised india-rubber 
insulation whieh gives an insulation resistance of at 
least 600 megohms per mile in the larger sizes and a 
correspondingly higher insulation in the smaller sizes. 
_— 

URnaiN's announcement, to which we referred 
last week, that a metal has been found whose oxide 
is 12:8 times as magnetic as the corresponding iron 
oxide, will have been read with interest by electrical 
engineers bent upon reducing the weight and volume 
of their electrical machinery. The metal in question 
is dysprosium, discovered spectroscopically by Lecoq 
de Boisbaudran in 1886, and isolated by Urbain two 
years ago. Its separate identity has long been ques- 
tioned, but may now be taken as completely estab- 
lished, since Urbain has clearly identified no less 
than 30 spectrum lines of the metal in the ultra-violet, 
and has obtained 50 grammes of it wherewith to ex- 
periment. Its atomic weight is 162°5, which places it 
among the rare earths between terbium and holmium. 
What Urbain does not state, but what interests us 
particularly, is whether he has examined the magnetic 
properties of dysprosium in the metallic state. These 
should be of a somewhat remarkable character, if the 
promise made by the oxide is carried out. — Dyspro- 
sium is obtained from a mineral called terbine. It 
also occurs in cerite and other such rare earth 
minerals. If there should be a demand for it, it should 
not be very difficult to discover a commercial method 
of producing it. At present its isolation is an exceed- 
ingly lengthy and tedious process. It is not en- 
couraging to be told that it takes 20 fractionisations to 
remove its near congeners, such as holmium, and 
these operations take from 18 months to two years. 
It has been suspected for some time that other rare 
earths, such as erbium, are highly magnetic also. 
Perhaps some one among these may turn out to be the 
stuff we are waiting for, but for the present iron and 
steel are evidently not about to be displaced in 
dynamo and transformer manufacture. 


ARRANGEMENTS FOR THE WEEK 
(TO-DAY) THURSDAY, MAY 28тн. 
Institution of Electrical Engineers. 
12.50 p.m. Annual General Meeting at 92 Victoria Street, 
Westminster, London, S.W. 
Institution of Civil Engineers. 
8.50 to 11 p.m. Conversazione at the Royal Albert Hall. 


Subways for Electric Cables.— According to a British. Consular 
Report, the city of Baltimore, U.S.A., has constructed 95 
miles of subways in the city, in which all lighting, power, and 
telegraph cables owned by companies must be placed. In some 
places the subways contain as many as 48 ducts. The total 
cost of the subways was £360.C00. and after deducting from 
the rentals the interest on the loans and the working expenses 
there was a profit to the city in 1907 of £2,966. The electric 
lighting of the city is entirely in the hands of the Consolidated 
Gas, Electric Light, & Power Co. of Baltimore, which company 
has recently made a contract with the McCalls Ferry Power 
Со. for the supply of electrical energy from the large water- 
power station which is being built on the Susquehanna River. 
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CORRESPONDENCE 
THE PRICE OF CABLE. 


To the Editor of ELEcTRICAL ENGINEERING. 


Sır, —The wide differences between the figures of a 
successful tenderer and those of his highest competitor, 
which frequently occur, are often a matter for com- 
ment in the electrical Press and elsewhere. There are 
папу reasons for these differences, some of them per- 
haps hardly legitimate, but the object of this letter is 
to point out that cables vary in price to a degree which 
ought to be more publicly known, and that any con- 
sulting engineer who frames his specifications in such a 
way as to permit the use of either foreign or '' non- 
association ’’ cables, practically invites just such differ- 
ences in his clients’ lists of tenders. 

The present C.M.A. prices compared with the cur- 
rent prices of a well-known foreign firm, compare as 
follows : — 


600-Megohm Cable. 


PRICES PER MILE. 
С.М.А. 
8/20 £23 8s. 2d. 
19/16 £196 17s. 8d. 


Foreign. 
£11 175. 6d. 
£107 2s. Od. 


In a contract, therefore, where the cost of the wire 
forms a large proportion of the total, there is room 
for a very wide difference in the amounts of the 
tenders, and those contractors who stick conscien- 
tiously to C.M.A. cable are pretty sure to be hopelessly 
undercut. I have just completed a Bill of Quantities 
for a large building in which the wire and cable amount 
to 36 per cent. of the whole cost: the use of foreign 
cable in this case would give the competing firm an 
advantage of nearly 18 per cent. 

A remedy for this state of things is not obvious; 
perhaps you, Sir, or one of your contributors, шах 
suggest one, but 1 would suggest that much may be 
done by more care in specification. 
| I am, 

Yours faithfully, 

H. ELris Тномрѕох. 


6 Dudley Road, Wimbledon. 
May 26th, 1908. 


'* Wireless ° and Cable Speeds.—Mr. E. Raymond-Barker sends 
us, Just as we are going to press, a cutting from the Morning 
Post of Wednesday, May 20th, in which a passage occurs com- 
paring wireless telegraphy speeds with speeds on submarine 
cables, together with a copy of a letter correcting certain 
statements in this article, which the editor of our contemporary 
has refused to insert. The statement to which Mr. Ravmond. 
Barker takes particular exception is attributed in the article to 
Mr. Marconi, and is to the effect that greater speed has been at- 
tained in wireless telegraphy than can be reached even by expert 
operators on transatlantic cables. Mr. Raymond-Barker rightly 
points out that a comparison of hand speeds has nothing to do 
with the matter, as mechanical or automatic signalling is ет: 
ployed every day on transatlantic cables, and he cites speeds 
of 45 and 50 words per minute having been obtained on trans- 
atlantic cables, even more than 13 years ago. Such cables 
could be worked at nearly 100 words per minute duplex. Mr. 
Marconi was apparently comparing hand speeds; and, however 
he may have been reported, we cannot think he meant to imply 
that the maximum speed of wireless working is greater than the 
maximum speed of submarine working, for he is, of course, well 
acquainted with the facts of the matter. | | 


Surface Box Explosion in Pall Mall.—At eight o'clock on 
Saturday morning an explosion occurred in two surface boxes in 
Pall Mall, in close proximity to Marlborough House, on the 
opposite side of the street. As usual, the Fire Brigade was 
summoned, but only sand and not water was directed on the 
cables. The Fire Brigade's report is that a "defective electric 
circuit" was the cause of the explosion, and it appears probable 
that gas in the box was ignited by a short circuit, but the st. 
James's and Pall Mall Electric Light Co., on whose mains the 
occurrence took place, will give no technical particulars at pre- 
sent. We are informed that the Board of Trade is investizat. 
ing the matter. Хо personal damage was done, but a shop 
window was broken and some of the contents were injured. 
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A NEW “ LEADLESS " CABLE 


N Tuesday afternoon, at the Victoria Works, Charlton, a 

series of tests were carried out on a new type of leadless 
insulated cable. The new material from which the insulation of 
the cable is made is known commercially as ''Liconite." ‘This 
is a black, plastic substance of a bituminous character, made 
by a process patented by Mr. E. 5. Ali Cohen, of Singapore. 
It is a cheap material, and has properties which render it par- 
ticularly suitable for the insulation of cables. The following 
are some of the properties claimed :—It is unaffected by dilute 
acids, alkalis, oils, moisture, or electrolysis, 18 non-hygroscopic, 
resists large variations of temperature, has a high dielectric 
strength, is elastic and tough, and does not tlow or crack. ‘The 
cables exhibited were of three distinct types, in which the 
insulation consisted respectively of: (1) layers of paper impreg- 
nated with ''Liconite " ; (2). solid ''L&onite Elastic," a prepara- 
tion from ''Liconite " ; and (5) alternate layers of impregnated 
paper and ''Liconite Elastic." А 200-уага length of cable of 
the first type. consisting of a 0°25 sq. in. stranded copper core 
insulated with 56 layers of ''Liconite " impregnated paper to a 
thickness of ў in., and covered with two us of "Liconite ” 
tape and one layer of Hessian tape, had been immersed in water 
for 12 days, and withstood successfully a pressure of 32,000 
volts between the core and the surrounding water for five 
minutes. The insulation resistance tested after nine days’ im- 
mersion was 10°3 megohms per mile. A two-yard length was cut 
off the above cable, and bent round a drum 18 in. in diameter 
(12 times the diameter of the cable), three times in each direc- 
tion. This piece did not break down until a pressure of 70.000 
volts was reached. It is stated that this high degree of tlexi- 
bility and freedom from damage due to bending 15 maintained 
throughout the life of the cable. А two-yard length of the 
same cable, which had been immersed with its ends bare and 
under water for seven days, and which before being immersed was 
bent round an 18 in. drum three times each way, was also sub- 
jected to the high-pressure test, and did not break down until a 
pressure of 70,000 volts was reached. In the manutacture of 
these cables, the paper is impregnated before being wound on 
the core, and impregnation in а vacuum chamber of the wound 
cable is not required. The cable is taped and braided, and, if 
necessary. is armoured for protection from mechanical injury. It 
is stated that the cost of the impregnating substance is not high, 
and that in consequence the cable is cheap. 

A three-phase cable of the second type, in which the insulation 
consists of ''Liconite " elastic (without paper) pressed on to the 
core, was also tested. Each core of this cable consisted of 19 
strands of 0:085 aluminium covered with a thin layer of lead 
to decrease the curvature and the resultant electric stress, as 
proposed by Mr. O'Gorman. The diameter of the core was 
0:55 in., the thickness of insulation 0'5 in., and the total dia- 
meter of the three cables laid up to $5 in. А 200-yard length of 
this cable immersed in water withstood successfully а pressure 
of 50,000 volts between ссгев for seven minutes. The third type 
of cable, in which the insulation consists of alternate layers of 
*Liconite"' elastic and impregnated paper, is stated to be much 
preferable to the solid ''Liconite"" type, as decentralisation is 
impossible, and each layer of ‘*Liconite’’ is pressed between the 
layers of paper forming a good mechanical job. A 40-yard 
length of such cable, with 0:5 in. thickness of this **reinforced ” 
insulation withstood a pressure of 30,000 volts for five minutes. 

These cables were manufactured by Messrs. Johnson & Phillips 
for Messrs. A. Hendrichs & Co., of Amsterdam, who own the 
patents for the impregnating material. An experimental plant 
for manufacturing these cables has been erected at Charlton. 


Street Lighting in the City of London.— The City of London 
Engineer has issued а report with regard to experiments which, 
at the instance of the two City electric lighting companies, are 
being carried on for the purpose of comparison between the 
respective merits of electricity and gas for street lighting. Ех- 
perimental lighting has been installed both in the main thorough- 
fares and side streets. 
Co. are lighting Holborn Viaduct, Holborn. and part of the 
Old Bailey with 21 ''Oriflamme"' white or golden arcs of 1,500 
actual candle-power; Farringdon Street with 18 small enclosed 
arcs of 500 candle-power; and Newgate Street with 10 smaller 
lamps, and the Charing Cross, West End & City Co. have sup- 
plied a number of centrally-hung flame lamps in Cannon Street 
(see ELECTRICAL ENGINEERING, Vol. II., page 695). As the high- 
pressure gas mains are in the whole of these thoroughfares, ex- 
cepting between Holborn Circus and the corner of Gray's Inn 
Road, the City Engineer considers that a comparison of cost 
will be obtainable under very favourable conditions. For the 
Holborn Viaduct and Old Bailey area the existing lighting 
costs £590 annually, and it is stated that the proposed lighting 
would cost £262, as against £251 for high-pressure gas. In 
Farringdon Street the present cost is £312, and the cost of the 
proposed lighting would be £193, compared with £211 for gas. 
In Newgate Street a cost of £182 is at present involved, and 
the new scheme proposed would mean an expenditure of £95, as 
against £71 for high-pressure gas. Thus, for the three areas a 
total annual saving of £332 is anticipated compared with the 
present cost, and the difference in favour of gas is practically 
negligable. 
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The City of London Electric Lighting . 
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PARLIAMENTARY INTELLIGENCE 


Electricity from Peat 
Central Ireland Electric Power Bill 


N the House of Commons*on Thursday, on the motion of 

Mr. John O’Connor, it was agreed that the Dublin and 
Central Ireland Electric Power bil be recommitted to the 
former committee, with instructions that they have power to 
reconsider their decision on the preamble of the Dill as reported 
by them to the House, except in so tar as the same related to 
the city of Dublin, the urban districts of Rathmines and 
Nathyar, and Pembroke. 

It will be remembered that this Lill came before a committee 
of the House of Commons, presided over by Mr. Luke White, 
on March th and 1514, and Apri lst (EveciRicaL Ex- 
GINEERING, April 2nd, page 505), and was rejected, presumably 
on account of insuthcient financial evidence. We commented 
upon this in an editorial note in our issue for April 9th. 

The Bill came before the committee again on ‘tuesday, when 
Mr. Freeman, K.C., said that the promoters had now satisfied 
themselves that, without the districts mentioned above, they 
could make the scheme perfectly remunerative, and consequently 
the name of the Bill had been altered to the Central ireland 
Electric Power ВШ. As a consequence the original capital of 
£450,000 wrth borrowing powers had been reduced to £150,00U 
with borrowing powers, and these were the material alterations 
in the Dill. Тһе view which was laid before the Committee on 
the last occasion, that there were various industries which would 
take electricity if a supply were given in the area scheduled, 
had been strengthened very much during the past few weeks, 
particularly, in consequence of the passing of the new Patent 
Act, for they understood that a great deal of foreign manutac- 
ture was coming to this country, and they had the strongest 
possible belief that if the Dill were now passed in its present 
torm, the undertaking would be a successful one. It was made 
a condition in the Bill now that before any powers could be 
exercised, £50,000 of capital would have to be subscribed. Оп 
the previous occasion there was no doubt that the evidence in 
respect of the financial support was not as full and complete as 
it might have been, and a certain amount of blame attached to 
all who were connected with the Dill, because they had a great 
deal more financial support behind them than appeared before 
the Committee. He now had a certain number of names: of 
financial gentlemen in respect of all of whom they had received 
actual Jetters saying that they were prepared to give substantial 
support to the Bill. These were Mr. W. Geoghan, a director 
ot the Great Southern and Western Railway Company of 
lreland, who had subscribed £1,C00 to the preliminary expenses 
and was willing to subscribe more if desired; Mr. Samuel 
Geoghan, a director and shareholder of the Irish Industries Co., 
who had subscribed £1,700 to preliminary expenses and would 
take a substantial interest in the concern; Mr. Grittiths, of 
Rathmines Castle, Engineer to the Dublin Docks Board, and a 
shareholder in various industrial concerns, who had subscribed 
£1.C00 towards preliminary expenses; and other subscribers 
had found portions of the preliminary expenses, so that alto- 
gether £5,626 had been found in this way. In such a compara- 
tively small matter as this was now, he thought this was a 
substantial guarantee that the capital would be found: in fact, 
one of the subscribers, who had also promised to take an in- 
terest in the company, had taken the trouble to go over to 
Germany and see the peat process in operation there before 
giving a decision. The only opponents to the Bill now were the 
Dublin Corporation. who wanted some protection with regard 
to their property outside the city boundary, which was per- 
fectly reasonable, and the Alliance and Dublin Gas Company, 
whose position had not altered since the Bill was last before the 
Committee, namely, one of competition. 

Sir Ratpa LirrtgeR, K.C., for the Alliance and Dublin Gas 
Co., protested most strongly against the Committee re-opening 
the case for the Bill, as it was wholly without precedent in 
.Parliamentary practice. What the promoters were asking was 
to amend their financial evidence, it having been insufticient on 
the previous occasion, and he would like to know where 
petitioners against Bills would be in the future if such a prece- 
dent were to be set up; he ventured to suggest that there would 
be an end to all established Parliamentary practice. He also 
had to complain that it was usual. when seeking permission to 
recommit a Bill, to consult all parties, including the petitioners 
against it, but in this case his clients had not been consulted. 

“The СнлїнмАх pointed out that Parliament had decided that 
there should be a new trial. 

Sir RALPH ЇлтттЕВ stated that in his view the recommenda- 
tion to the Committee was that they should have power to 
reconsider their decision, and he asked the Committee not to 
go into the merits of the Bill again for the reasons he had 
stated. 

The CHAIRMAN thought the Committee would be acting 
wrongly if they decided simply to reject the Bill once more, 
and thought thev were bound to hear evidence. 

Sir RALPH LiTTLER said that in view of thia decision. and the 
fact that his clients had had no time to prepare their case 
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against the Bill in its altered form, he must withdraw from any 
discussion on the matter at the present stage. 
Evidence having been called with regard to finance, the 
reamble of the Bill was found proved, and it was ordered to 
be reported for third reading. 


[4 


London United Tramways Bill 


Tramways over Kew Bridge 


HIS Bill was before a Committee of the House of Commons, 

presided over by Mr. D. A. Thomas, last week. The Bull 
proposed to confer powers upon the London United Tramways, 
Ltd., for constructing tramways and widening and altering 
streets and roads, and for other purposes, but there was only 
one part of the Bill opposed, viz., a proposed tramway, three 
furlongs in length, over Kew Bridge. The object of this line, 
said Mr. Balfour Browne, K.C., who appeared tor the promoters 
with the Hon. J. D. Fitzgerald, K.C., Mr. Lewis Coward, 
K.C., the Hon. Evan Charteris, and Mr. Lynden Macassey, was 
to connect the electrical system of the company on the north 
of the river Thames with the horse service between Kew and 
Richmond on the south side. when the latter system would be 
reconstructed. The Middlesex and Surrey County Councils, 
however, opposed, because the tramway company would not 
agree to pay to each of them £1.000 per annunf wayleave 
for the use of the bridge. As a matter of fact, the authorities 
in question refused their consent to the company's proposal 
on these grounds, but the Standing Orders Committee decided 
that the Bill should go forward. Sir Clifton. Robinson, the 
managing director and engineer of the London United Tramways 
Co., gave evidence, and said there would be no ditheulty in 
constructing a double line of tramways across Kew Bridge, as 
there would be 11 ft. on either side of a double line down 
the centre. Sir Clifton was very emphatic about the manner 
in which the local authorities had treated the London United 
Tramway Co., in the past, and handed in an abstract of his 
evidence before the Roval Commission on London Trathec, in 
which he showed the various sums in which the company had 
been mulcted at various times. This, he said. amounted to 
£1,119.296, or over £20.000 per mile, irrespective of the cost 
of construction and equipment of the lines. The Committee 
eventually found the preamble of the Bill proved, but as the 
parties were unable to agree as to the amount of the wayleave 
which should be paid. the Committee fixed it at £500 per 
annum each, to the Middlesex and Surrey County Councils. 


BRISTOL TRAMWAYS.-—This Bill was before the Unopposed 
Committee of the House of Lords on Wednesday, and was 
reported for third reading. 


LONDON ELECTRIC POWER BILLS. 


A full report. of 


the proceedings before Lord Cromer's Committee will be found 
е 


on pages 825 to 851. 


LONDON UNITED TRAMWAYS BILL.—A report of the 
proceedings before the House of Commons Committee, which 
corsidered this Bill last week, will be found elsewhere in this 
issue. 


RADIOTELEGRAPHIC CONVENTION.—In the House of 
Commons on Monday, Sir Edward Sassoon asked the Under- 
Secretary of State for India whether any expression of opinion 
had been received from the Government of India as to the 
provisions of the Berlin Convention on Wireless Telegraphy ; 
if so, whether they desired to participate in them; and, if not, 
would they be allowed to contract out. Mr. Buchanan replied 
that the Government of India has expressed their wish to adhere 
to the Berlin Convention on its ratification by his Majesty's 
Government. 


THE G.B. SURFACE CONTACT SYSTEM.—In the House 
of Commons on Monday Mr. B. S. Straus asked the President 
of the Board of Trade whether he is aware of the danger to 


horses and human beings owing to the defective state of the > 


stud system which the London County Council Tramways Com- 
mittee has put down on the section between Aldgate and Bow; 
whether he was aware that accidents of a serious character have 
already occurred ; and would he say what action he proposed to 
take for the safety of the public. In reply Mr. Churchill stated 
that on the section in question, which is not vet completed, two 
accidents, one to a man and one to a horse, have been reported 
bv the police as having occurred through contact with a de- 
fective stud while the track was being tested.  Fortunateiv 
neither accident seemed to have been of a serious character. 
Before the lines are brought into use for traffic, an inspection 
would be held and the Hoard's officers. would require. to be 
satisfied that all proper precautions have been taken. He was 
informed by the County Council that any necessary tests 
of the system in the meantime would be carried out when the 
traffic was very light. or at night. 


PROGRESS OF ELECTRICAL BILLS.—The North-East Lon- 
don Railway Bill was read a third time in the House of Com- 


mons on Thursday, and a first time in the House of Lords 
on Friday. 

The Nottinghamshire and Derbyshire Tramways Bill was read 
a first time in the House of Commons on "Thursday. 

Electric Lighting Provisional Order Confirmation Bill No. 3 
and the Leeds Corporation Bill were read a second time in the 
House of Lords on Wednesdav last week. 

The Wolverhamption Corporation Bill was read a third time 
in the House of Commons on Monday. 

King's College, London (Transfer) Bill was read a second time 
in the House of Commons on Monday. 

Electric Lighting Provisional Order Confirmation Bill No. 1 
was read a third time, and passed in the House of Commons on 
Monday. 


WIRELESS TELEGRAPHY IN INDIA.—In answer to a 
question by Mr. Rees in the House of Commons on "Thursday. 
Mr. Buehanan stated that no communication by wireless tele- 
graphy has yet been established between India and any other 
British possession, but wireless communication was at present 
working between Diamond Island and Port Blair, and between 
Saugor Island and the pilot steamer at the Sanhead. 


The Berlin Wireless Telegraph Convention.—It is announced 
that the Canadian Government has definitely decided to ratity 
the Berlin wireless telegraph convention of 1506, 


Telegraph Traffic.—The cable between England and Gurnsey 
ceased to operate on the 20th instant, but was again put into 
working order on the 25th instant. We have to announce the 
interruption of the cable between Gibraltar and Tangier on the 
22nd instant, and also of the cable between Pera and the Dar- 
danelles. It is stated. however, that communication over the 
latter cable has only been stopped for the purpose of carrying 
out some repairs. loods are responsible for the interruption 
of the Fao route, and the via Hanekin line was down in two 
places between Diarbekir and Bagdad, and Alep and Bagdad, 
but the latter hne was again in working order on the 211 
instant. The Compagnie Francaise des Cables Télégraohiques 
succeeded in effecting a repair of their cable between Martinique 
and Guadeloupe on the 21st instant, the interruption having 
lasted since the 8th instant. The interrupted cable between the 
Dardanelles and Constantinople was repaired on Mav 26th, while 
on the same day the telegraphic service between Constantinople 
and Rome was stopped. Owing to the "'Trawlers"" incidents 
(see nage 818 of this issue), some delay exists on the lines of 
the Commercial Cable Co. 


Newcastle Local Section of the Institution of Electrical 
Engineers.—The annual general meeting was held on Friday. 
The following ofticers and council for the ensuing session were 
elected :—Chairman, Mr. А. T. Е. Drummond (District Manager 
National Telephone Co., Newcastle); Vice-chairman, Mr. W. D. 
Hunter (Managmg Director, Newcastle and District. Electric 
Lighting Co.); Past Chairmen: Prof. W. M. Thornton. ( Arm- 
strong College). Mr. Н. L. Rixley (Neweastle-on-Tyne Electric 
Supply Co.), and Mr. J. Pigg (North-Eastern) Railway). 
Committee: Mr. J. Н. Holmes (Messrs. J. H. Holmes and Co.}, 
Mr. G. С. Stoney (Messrs. C. A. Parsons and Co.), Mr. G. 
Ralph (Messrs. J. Н. Holmes and €o.). Mr. C. S. Vesey-Brown. 
Mr. А. S. Blackman (Borough Electrical Engineer, Sunderland), 
Mr. С. Turnbull (Borough Electrical Engineer, Tynemouth). 
Mr. Е. Tremain (Superintending Engineer, G.P.O.. Newcastle), 
Mr. J. A. Anderson, Mr. E. Fawssett, Mr. H. W. Clathier 
(Messrs. Revrolle and Co.), Mr. Н. Henderson (North-Eastern 
Railway), Mr. T. M. Clague, Mr. W. T. Dalton (Corporation 
Tramways, Newcastle), Mr. A. Н. Law, and Mr. С. S. Whit- 
more. Шоп. Nec. г Mr. C. S. Faraday Proctor (Edison. Swan 
United Electric Light Co.). Моп. Treasurer: Mr. W. A. Clat- 
worthy. 


Electric Tunnel Railways for the Berlin Mails.— According to 
Engineering, the German postal authorities intend to connect 
the general letter post-office in the Koónigstrasse of Berlin by 
special tunnels with the post-offices at the chief railway stations, 
which will be coupled bv a circle line. The line to the Pots- 
damer Bahnhof is being built as an experiment. The double- 
track tunnel is to be immediately under the pavement, and is to 
have a width of 6 ft. and a height of 30 іп. ; a depressed foot. 
path is to be provided between the two tracks. so that a man 
can walk through the tunnel; but there will be no attendants 
on the trains. The tracks are to have a gauge of 16 in. Each 
train 1s to consist of one motor-car and four trailers, the latter 
long enough to take a large mail-sack. All the cars, meiudiaz 
the locomotive, will run on two axles; the locomotive will have 
a coupling in front and rear. ‘The roof of the car is to be 
arranged to open on each side. 'l'he power is to be derived 
from three-phase currents of low voltage, taken up by trollev- 
arms of 6 ft. length from two lines. Trains are to follow one 
another at intervals of 1:5 minutes. 
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OSRAM LAMPS | 


Paper by Mr. Hugo Hirst 


Ik a Paper read before the Institution of Electrical 
Engineers last Thursday, Mr. Hugo Hirst (Managing 
Director of the General Electric Co.) gave some useful 
information with regard to osram lamps. 


He commenced with a short historical sketch, pointing out that 
the early metallic filament lamps, made long betore the Edison or 
the Swan carbon filaments were invented, were never a com- 
mercial success, because the melting-point of platinum is only 
slightly higher than that temperature to which it has to be 
raised for the economical production of light. In consequence, 
the slightest increase in the voltage was sufficient to melt the 
filament. In 1881 the carbon filament lamp came to the front 
and stopped the researches and experiments in connection with 
the pertection of the then existing metallic filament lamps. It 
was only after a lapse of nine years that the next American 
patent dealing with a new metallic filament lamp made its 
appearance—this was the Puland patent No. 432,710, of 1890, 
for the iridium lamp. The author referred next to the re- 
searches of Auer von Welsbach, and his invention of the gas 
mantle and the csmium lamp. The quiet peculiar radiation of 
the incandescent gas mantle, which consists of thorium oxide 
containing l per cent. of cerium oxide, has been, he said, the 
subject of numerous researches which have furthered the purely 
theoretical knowledge of radiation. Very careful experiments. 
especially the now tamous investigations of Lurimer, have shown 
that bodies exist which at the same temperature radiate as 
light a larger percentage of the supplied energy than the so- 
called “black bodies." The Welsbach mantle owes its high 
efficiency to this property. 

The csmium lamp was the first commercial metallic filament 
lamp, invented by Auer von Welsbach in 1898, and it was 
put on the market in the following years. Its regular com- 
mercial supply commenced in 1902. In this lamp the filament 
is made of metallic osmium, which has a considerably lower 
specific resistance than carbon, "Thé osmium lamp consumed 
1j watts per candle-power, and had a useful life of over 1.000 
hours, with scarcely any decrease in candle-power during that 
period. At first the osmium lamps could only be produced for 
57 volts, which necessitated the connection of three lamps in 
series on а 110-volt circuit. The lamps were very fragile, and 
had to be burned in a perpendicular position. Their cost was 
about ten times that of a carbon lamp. due largely to the 
limited quantities of osmium available. This did not prevent 
millions of these lamps being manufactured, but it was evident 
that it would be impossible to produce them in the quantities 
required to supply all Europe. which would need between 30 
and 40 million lamps per vear. During the following three 
years the osmium lamp was further improved and made available 
up to 77 volts, enabling two in series to be used for 110 volts, 
and three in series for 220 volts. 


The Tungsten Lamp Patents. 


After a short reference to tantalum lamps, Mr. Hirst came 
іо the patent, applied for in 1904 by Drs. Just and Hanaman,* 
for incandescent bodies consisting of pure tungsten. This, he 
said, 18 the first English patent describing the manufacture 
of pure tungsten filaments--all previous inventors had failed 
to produce metallic bodies from this element which were free 
from oxides, carbon, or carbides. 

The second claim of their patent reads :--‘* Process for the 
manufacture of incandescent bodies in accordance with Claim 1, 
characterised by the fact that tungsten or molybdenum or com- 
pounds of these metals are mixed with organic binding media, 
formed and carbonised, whereupon the carbon is chemically 
eliminated, substantially as described.” 

Quite independently of these inventors, the Deutsche Gasglüh- 
licht Aktiengesellschaft (the Auer Company) applied for а 
patentt which covers a process for the manufacture of pure 
tungsten filaments. In 1906 and 1907 a large number of British 
patents were granted both to the Deutsche Gasglühlicht Aktien- 
gesellschaft and to Drs. Just and Напатап. which describe 
further improvements in the manufacture of tungsten filaments. 

The two patents above mentioned cover what is known as 
the '""paste ' process of producing tungsten filaments—another 
method called the “coating” process was protected by Drs. 
Just and Hanaman in their British patent No. 11,949 of 1905. 

These Mr. Hirst regards as the fundamental patents protecting 
the processes according to which tungsten filaments can be manu- 
factured commercially at the present time, but he mentioned 
also a few patents by some other inventors :— 

Heany (American patent No. 839.585) proposes to use an 
alloy of tungsten with titanium. 


* Rritish patent No 23,399, 1904, 
T British patent No. 19,379, 1905. 


Kuzel (British patent No. 28,154 of 1904) suggests the manu- 
facture of glowing bodies from colloidal metals. 

British Thomeon-Houston Company (British patent No. 18.749 
of 1906 and subsequent patents) describes the manufacture of 
filaments of tungsten with the help of volatile metals or alloys, 
chiefly amalgams, which could be drawn into wire. 

Zerning (british patent No. 2,554 of 1906) claims the use of 
hydrogen and nitrogen compounds of tungsten as the materials 
from which to construct tungsten filaments. 

"As far as 1 know," Mr. Hirst added, the hydrogenous 
compounds of tungsten have never been described by a chemist, 
and from the information ] have been able to obtain the 
statement of Nir Henry Roscoe still stands. In his famous 
work, ‘Elements of Chemistry, he refers to the treatment by 
Berzelius of tungsten trioxide in a current of hydrogen. | 
understand that the result of the experiments of this famous 
scientist, which were confirmed by his French contemporary. 
Moissan, was the production. of nothing by pure tungsten 
powder without апу trace of hydrogenous compound being 
formed. As Zerning's experiments were directed towards the 
same object, it would denote a wonderful achievement it he 
should have produced a result which is not described in any 
scientific work, and which the above eminent authorities found 
to be impogsible. The nitrogenous compounds are well known, 
and it is proved that they cannot exist at the high temperature 
at which the filaments have to be burned. The patent descrip- 
tion is not very clear, but indicates that Zerning intends to make 
use of the ^ paste’ process, thus producing filaments containing 
probably carbon or carbide.” 

After a careful consideration of all the patents on the subject, 
the author maintains that of the multitude of processes that 
have been applied for and tried since the first application of 
the Deutsche Gasgluhlicht Aktiengesellschaft and the Just and 
Hanaman patents, these two alone have during the last two 
years produced to the world commercial and useful lamps. It 
has been ascertained, he says, that all metallic filaments burning 
at a consumption of one watt per candle have been made with 
tungsten filaments. If ever so small percentages of other sub- 
stances are added to the tungsten. the economy and useful life 
of lamps with such filaments suffer immediately. 


Manufacture of the ‘‘Osram’’ Lamp. 


‘“ Osram ’’ is the name under which the Auer Com- 
pany introduced the first commercial tungsten metal 
filament lamp. The osram lamp is manufactured by 
the ‘‘ paste’’ process, the principle of which consists 
in preparing from solid substances, such as the metals 
themselves in the most finely divided form, a paste 
with binding or stiffening agents such as the gums, 
dextrin, and other similar bodies. Such a mass has 
the consistency of putty, and is then squirted through 
a very fine orifice in a diamond, with a pressure ot 
several tons per square inch. The result of the squirt- 
ing operation is that one obtains a somewhat moist : 
thread. which, however, has enough coherence to be 
formed into filaments that do not break while being 
dried. 

The filaments are first heated under exclusion of air 
and then possess sufficient strength to be held in metal 
clamps. They are then subjected to the passage of 
an eleetrie eurrent which raises them to a high tem- 
perature, causing the filaments to sinter. The process 
of sintering is carried out in gases which chemically 
attack all the constituents of the binding agent, with- 
out the metal being affected, so that eventually a fila- 
ment of pure metal remains. This filament is dense 
and homogeneous, but being obtained by a sintering 
process it is different in structure from the still denser 
metal which would be obtained from a melted mass. 


The difference of the filament of the osram lamp. which is 
pure tungsten metal, from the filament of the osmium lamp, 
shows itself by the following characteristics. Owing to the 
higher melting-point of tungsten, an osram filament will stand 
a temperature at least 100° C. higher than the osmium filament. 
Their specific resistance and resistance coefficients differ, and 
there is considerable difference in their radiation properties. 
The colour of the osram filament is a steel to a silver grey, 
whilst the osmium filament has a bluish-grey appearance. 
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When preparing osram filaments for lamps of 120 
volts, 22 to 2í c.p., burning at an ethciency of about 1:1 
watts per candle-power, taking 0'2 to 025 amperes, 
the diameter of the filaments is 0'03 mm. The jet 
from which this filament is squirted is, of course, much 
larger. The diameter of the jet at point of issue 
from the diamond is about 0:005 mm. The thread, 
after being squirted, shrinks to 0:050 mm. when dried. 
After it has been heated to a red heat under exclusion 
of air, it becomes & very porous filament, with a dia- 
meter of 0045 mm. When this is sintered by the 
passage of an electric current, which raises it to the 
brightest white heat, its length is reduced, and it 
finally shrinks down to a diameter of 0030 mm. The 
shrinkage is caused by the removal of the carbon and 
other material forming the organic binding medium, 
which originally amounted to 84 per cent. of the volume 
of the paste. 1t follows that, during the whole process, 
84 per cent. of the original volume must disappear, 
and the shrinkage corresponds to a linear contraction 
of 55 percent. It is easy to alter the amount of shrink- 
age by selecting suitable proportions of the binding 
medium or by adding volatile substances which dis- 
appear on heating. 

During this heating process the filament is fastened 
in clamps aud placed in globes or other arrahgements 
containing certain gases. The heating is effected by 
the electric current to a gradually increasing amount, 
and while the thread decreases in length and diameter, 
it at the same time allows the passage of increased 
current. This is due to the sintering of the particles 
and also to the filament being freed from carbon, which 
evén in minute quantities increases its resistance. The 
process is controlled by the operator, who has a volt- 
meter and ammeter to guide him. The current in- 
creases rapidly at first, but reaches a constant value 
within a few minutes. This is common to all sintering 
processes, and the same phenomena are observed with 
osmium, iridium, or molybdenum filaments. The fila- 
ment so obtained is elastic but brittle. The osram 
thread, 0°03 mm. diameter, can be bent into a loop of 
about one centimetre diameter without breaking. After 
this bending it returns to its original form. 

Each filament is fastened on to its leading-in wires 
without the application of any paste. The end of the 
leading-in wire is melted down to a small globule by 
means of an electric arc. This globule holds the fila- 
ment securely, and the resistance from the passage of 
the current from the leading-in wire to the filament 
is negligible. 

The evacuation of the lamp is carried out in the same 
way as with carbon filament lamps. Any process, 
mechanical or chemical, is suitable, but it is found 
that any traces of the gases occluded in the tungsten 
filament escape much more slowly than in the case of 
the carbon filament. The result is that the evacuation 
process requires а longer time with the osram than with 
the carbon filament lamp. 

The other method of constructing tungsten filaments 
was developed by Drs. Just and Hanaman simultane- 
ously with, but quite independently of, the Deutsche 
Gasglühlicht Aktiengesellschaft. Their lamp was intro- 
duced commercially under the name ‘‘ Just-Wolfram.”’ 
They use what is known as the '' coating process.” as 
described in the British patents 11,949 of 1905 and 
3,684 of 1906. Ordinary carbon filaments of very smal] 
diameter, 0:02 to 0:06 mm., are raised to а bright red 
heat by means of an electric current in an atmosphere 
of volatile tungsten compounds in the presence of 
hydrogen. The compounds most used are the chlorides 
and oxvchlorides of tungsten. The heat of the filament 
causes the hydrogen to reduce the volatile metallic 
compounds, depositing the metal in homogeneous con- 
dition on the carbon filament. A later patent discloses 
в process whereby three or more filaments are coated 
in series at one operation. 
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After the filaments have been coated in this way, 
they are submitted to the action of an electric cur- 
rent in an atmosphere of highly rarefied inert gas, such 
as, for example, hydrogen at a pressure of about 
20 mm., until they show the clearest white incandes- 
cence. This process causes the carbon to combine with 
the tungsten surrounding it, forming a carbide. This 
change is so complete that in the resulting filament the 
cross-section is tubular, and no carbon can be distin- 
guished under a microscope at the point of fracture. 
The filaments so obtained containing carbon (mostly as 
carbide) present a glittering white metallic appearance. 

In the next process they are raised to a high tem- 
perature through the passage of an electric current while 
they are surrounded by a mixture of hydrogen and a 
little steam. This causes the carbon to be oxidised by 
the same reactions which go on in the water-gas process. 
The carbon may, however, be eliminated by any other 
method whieh gives a resulting filament entirely free 
from carbon. 

Drs. Just and Hanaman have also obtained patents * 
protecting their process of mounting the tungsten fila- 
ments to the leading-in wires. This is effected by 
means of а paste consisting of finely divided tungsten 
metal mixed with coal-tar or gum. These paste mounts 
are dried and finally made red hot by any suitable 
means before the filament is heated in the bulb. 

The finished filaments made by this process have & 
light grey silvery appearance and a little smoother sur- 
face than those made by other methods; in fact, they 
most nearly approach the appearance of & drawn wire. 
The tungsten or osram lamps produced by either of the 
above-described processes have identically the same 
characteristics. 

It has been proved that these lamps will burn for 
from 1,000 to 2,000 hours with a consumption of about 
1 watt per Hefner candle-power, without any appreci- 
able falling off in the candle-power. Of all the metals 
which have been experimented with up to now, the 
author says, only pure tungsten has such a life. 

In economy, the result is also better than has been 
obtained with other filaments, thus the osmium fila- 
ment takes 1:5 watts and the tantalum 1°7 watts for 
direct current, and somewhat more for alternating. 


Output, Efficiency, and Temperature Coefficient. 


In the following comparisons between the osram 
and carbon lamps the author has adopted the Hefner 
candle-power in every case.t At the present, he says. 
it is found next to impossible to try to standardise 
metallic filament lamps in candle-power; it would 
make the lamp commercially impracticable. 

The following figures give a comparison between the 
energy taken and power radiated from the surfaces of 
osram and carbon filaments :—The filament of a 25-c.p. 
osram lamp, consuming per mean horizontal candle- 
power 1:1 watts, has a total surface of about 50 sq. mm., 
which equals per candle-power 2 sq. mm., or per watt 
of supplied energy, 1:8 sq. mm. А good surfaced car- 
bon filament consumes per mean horizontal candle- 
power 3:5 watts, which equals per candle-power 5'5 sq. 
mm., or per watt of supplied energy 1:57 sq. mm. It 
results, therefore, that 1 sq. mm. surface of osram 
filament gives 0:5 c.p.. and consumes 0°55 watt; 1 sq. 
mm. surface of carbon filament gives 0'182 c.p., and 
consumes 0°63 watt. 


Returning to the much-discussed question of selective emis- 
sivity. the Paper says :—It will be seen from the above figures 
that the osram filament radiates only 87 per cent. of the enerzy 
radiated by an equal surface of the carbon filament, but gives 
275 per cent. of the light given by the carbon filament. If the 
kind of radiation were the same in both cases, the сагһоп 


* British patent 9,349 of 1900. 
+ A Hefner candle is 0:88 of a standard British candle, so that one watt per 
Hefner c.p. corresponds to 1:14 watt per British c.p. 


May 28, 1908. ELECTRICAL ENGINEERING 807 


filament ought to get hotter than the osram filament by about 
60° C., because of the higher total radiation per unit of surface. 
On the other hand, considering the greater light emanating from 
the osram filament, its température ought to exceed 
that of the carbon filament by about 200° C. These 
contradictory conclusions show clearly how different із 
the radiating power of the osram filament as compared 
with the carbon filament. The latter behaves much 
more like the ‘‘black body " of the radiation theory. From 
approximate calculations the temperature of an osram filament 
burning at l'l1 watts per candle-power is about 250° C. higher 
than that of a carbon filament burning at S5 watts per candle- 
power. If а carbon filament were to be overrun to such an 
extent as to consume only Г1 watts рег candle-power, its 
temperature would then have to be raised by 360? C. The 
favourable radiating properties of the osram filament, there- 
fore, mean that its temperature is 100° lower than that of a 
carbon filament of the same efficiency. If it were not 
possessed of this radiating property it would have to be burnt 
at an efficiency of 1'5 to Гб watts per candle-power, in order 
that it might have the same life it actually possesses at 1'1 
watts per candle-power. 


А further favourable property possessed by all tung- 
sten filaments is their high positive temperature co- 
efficient of electrical resistance. If one takes the resist- 
ance of carbon, tantalum, csmium, and tungsten fila- 
ments at ordinary temperatures, the resistances at those 
temperatures which, in a vacuum, correspond to 1:5 
watts per candle will be as follows:— 


For & carbon filament, 0:55 of the original. 
For а tantalum filament, 5:70 times. 

For an osmium filament, 8:50 times. 

For & tungsten filament, 11:00 times. 


At temperatures of about 2,2009 C. absolute, each 
increase of temperature of 10° increases the resistance 
of a tungsten filament about 0°45 per cent. If the 
pressure is raised from 100 to 104:5 volts, the current 
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rises from 1 to 1:027 amperes. For a carbon filament 
the amount of the increase would be from 1 to 1:05 
amperes. The total energy supplied, therefore, rises 
in the former case about 7:3 per cent., and in the latter 
about 97 per cent. Near the normal conditions the 
light of а carbon filament lamp rises and falls with the 
6:3 power, that of a tungsten filament lamp with the 
3:6 power, of the voltage. 


Mr. Hirst is of opinion that the latter differences are too 
great to be explained by the increase of energy caused by the 
change of pressure. The small changes in the light of the 
osram lamp, as compared with a carbon lamp for the same 
change of voltage, can, he thinks, only be completely explained 
by the supposition that with a change of energy the radiated 
light is altered in a different way with the two lamps. Near 
the normal efficiency, the light of a carbon lamp changes with 


the third power of the energy, whilst such change for an 
osram lamp progresses with 25 power of the energy. These 
proportions have a very important practical consequence, which 
is oe shown by the accompanying curve (Fig. 1) and 
able I. 


Table 1. 
Osram. Carbon. 
Increase of light due to 10 per cent. 
increase in voltage hase qs 36 per cent. 84 per cent. 
Decrease of light due to 6 per cent. 
decrease of voltage "A A 34 23 


High-voltage Lamps. 


High-voltage metallie filaments of the osram type 
have recently been put upon the market, manufac- 
tured both by the D.G.A. and the Just-Hanaman pro- 
cesses. Tests have shown that the average life of a 
l-watt per c.p. lamp seems to be between 800 and 1,000 
hours. During this period there is said to be no ap- 
preciable drop in candle-power, and the lamps have 
shown themselves to be equally good as the low- 
voltage osram or Just lamps. These high-voltage 
lamps, made for from 200 to 250 volts. require double 
the number of filaments used in the low-voltage 
lamps. It is evident, therefore, that they cannot be 
produced for small candle-power. Up to the present 


'40- to 50-е.р. is about the lowest unit that has been 


obtained in a commercial lamp, and, Mr. Hirst says, 
some extraordinary development or discovery will have 
to be made before that candle-power can be largely 
reduced. 


The Use of 110-volt Lamps on 220-volt Circuits. 


To meet the demand for lamps to burn in series, 
elaborate arrangements have been made at the Osram 
Works for testing lamps that will run in series. They 
are tested to one-hundredth of an ampere, and sorted 
out in from five to seven series numbers according to 
the type of lamp and carefully marked, and the refer- 
ence numbers (ranging from, say, 28 to 38, which are 
marked on the caps of all lamps. singled out for series 
burning) practically mean the consumption of current 
is 0:28, 0:29, 0:30, 0:31, &c., of an ampere. 


The Effect of Metallic Filament Lamps on Supply Systems. 


Mr. Hirst predicts that the introduction of the new lamps 
will probably mean an increase of 100 per cent. in the unit 
adopted for electric light. Sixteen-c.p. carbon lamps will be 
replaced by 25 to 35 watt tungsten lamps, and those places in 
which a low illumination is desired will still be supplied with 
carbon filament lamps of 24, 5, and perhaps 8 c.p. As it is 
not practicable at present to make osram lamps for 110-volt 
circuits of a lower candle-power than 25, it is likely that in 
small rooms greater illumination will have to be used. Where 
larger spaces have to be lighted, it is easily possible to obtain 
the present illumination by using fewer lamps, but he thinks 
that, with the cheaper light, the general tendency will be 
towards higher illumination. Station engineers will find that 
the increased load from new consumers will more than make up 
for the decreased consumption of existing ones. 


Price, Breakages, and Blackening. 


As has been the case with so many new inventions, 
so the tungsten lamp on its introduction had to run 
the gauntlet of many reproaches on the part of the more 
conservative elements in our profession. Burning in 
vertical position up to now has had to be insisted upon 
by the manufacturers, but lamps can now be supplied 
to burn in any position. The price of these lamps is 
for the moment a trifle higher, but before many 
months the author believes that they will be supplied 
at the same price as the others. The price itself is 
naturally held up as a disadvantage, especially when a 
consumer is displacing old lamps for new ones. The 
outlay then appears serious, but Table II. is given to 
show that the saving in current for given illumination 
rapidly wipes off this expenditure. 

Much has been made of the brittleness of the metallic 
filament and of the percentage of breakage in certain 
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instances. From the moment it was understood how 
to pack the osram lamp, however, the author states that 
the breakage in bulk has been a negligible quantity. It 
now only affects the supply of the lamps in small par- 
cels of one half-dozen to.one dozen. This problem is 
now being dealt with, with every prospect of an early 
Success. 

Another point about which there has been consider- 
able outery is the blackening of individual bulbs which 
occasionally occurs. It is at present thought that this 
blackening is due to some extent to the great sensitive- 
ness of the filament to small changes in vacuum. Other 
theories exist as to the cause of this, but what for the 
moment mainly interests the users is that if a lamp is 
going to blacken it usually happens at a very early 
period of its life, when the makers are prepared to deal 
with the matter generously. It is quite different in this 
respect to a carbon lamp, in which a blackened bulb 
means as a rule that the lamp has been kept on circuit 
for an indefinite period, far exceeding its useful life. 


Life Tests. 


The samples of osram lamps, tests of which are re- 
corded in the tables and diagrams, were selected at 
efficiencies corresponding to the limits of sorting, that 
is, ГО to 1:25. watts per Hefner candle-power, so that 
they represent the lowest and highest efficiency at 
present on the market. 

Test I. on Table II. and Fig. 2 was made by Faraday 
House on an ordinary commercial lighting circuit, alter- 
nating eurrent, with a variation of voltage of about 3 
per cent. each way. "Twelve lamps were tested, and 
nine gave а life of 2,000 hours, with a 20 per cent. 
drop in candle-power. The first failure took place at 
900 hours, the other two failures following between 
1,200 and 1.400 hours. The cost of lighting with such 
lamps comes out at the very low figure, including re- 
newals, of 52d. per 1,000 ¢.p.-hours. 

Tests II. and ПА. in Table II. are other examples of 
osram lamps burnt at a slightlv lower efficieney, and 
after, 1.500 hours’ use the drop in candle-power only 
amounted to 11 per cent. This test was continued to 
3,350 hours, when nine lamps were still good. Their 
average candle-power was then 70 per cent. of the initial 
candle-power. It is interesting to note from this test 
that it pays to run these lamps to a point when the 
candle-power has dropped 30 per cent., as will be seen 
from the table. 

The test No. V. (Fig. 3) of tungsten lamps made Бу 
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the Just-Hanaman process shows that these lamps are 
quite as good as the osram. The test was only carried 
to 1,000 hours, but it is quite possible that the lamp 
could have lasted up. to 2,000 Eon or more, with a 
proportionate reduction in the cost of renewals. After 
the 1,000 hours the drop in eandle-power was exceed- 
ingly small, amounting to only 3 per cent. 

The tantalum tests, No. VI. on Fig. 4, Mr. Hirst 
says, give a much less favourable result than the above 


Percentage 


82 ~ 

| | 4» 3 

7А 30 & 
2 

? EHE è 
c 28 © 
PE: NES 6. 
т ~ › е 
i - 20 umm 29 E 
Š 2 
: Ж s 

22 „- " 

28 | 

= 

= = 

= 1°8! Ey 
v 16 - 

DE md 130 = 

"d үм =s +t 5 

3 eS ies 

~ = b 
GET eed ib 

wv 

1:0 [| Еши оо = 

e 

Ü 4^0 500 1200 1609 2000 = 


Hours. 


Fic. 2.—‘‘Osram’’ Averace Lire Test Curves, &c. 


figures. The test is on a direct-current circuit, and 
the cost per thousand eandle-hours works out at 94d., 
or 73 per cent. more than the osram lamp. 

The carbon filament lamp results, test No. VII. on 
Fig. 5, were selected from a large number of tests, 
and represent the average English-made lamp. A com- 
parison of the figures in the last column of Table II. 
shows that the total saving from the use of osram lamps 
over carbon lamps when equal voltages are compared is 
60 per cent. 

Test No. VIII. in Table II. shows the trials of 
high-voltage tungsten lamps, which were made on an 


Table 11, 
Life Test Results. 


| | | Starting 
Y ' Cost | Ee y a 
POT Type. ; Wer | Tested by \ 
| Татр. | Watts. ` C.P 
| | 
d | = — 
| 
Low Voltage. | 

a. | 
Ts Osram  ..| 48 ' Faraday House... ...| 35°7 ' 36:3 
tk. . ...| 48)| Westminster Testing)! o-. " 

In s .. | 48f Laboratory 1 Вива 

III. = ~. | 48 | Т. R. Charlottenburg.. | 34'7 | 31:0 
IV. » ...' 48 | Robertson, E. L., Ltd. | 35:0 | 27:7 
V. Wolfram .. 48 | 2 Т | 380 80-7 
Mds Tantalum.. 33 | Westminster T. L. 39:1 22:0 
YIL.: -Carbon 2a) 1 | 590 | 18:7 

High Voltage. | 
VIII. Wolfram ...! 90 | Robertson E. L., Ltd. | 63:4 | 58 `7 
IX. Carbon ..' 12 — 68:0 18:9 

| | 


| | | Cost per 1,000 C. P.-hours. 


VAM eee УМА 
Efficiency Nuniber, Dura- 'Ауеглге мо Average 
in | of | tion of useful Ре $9 А ‘Energy at 
OF: 0А Уд MN test. | life. | hours. | LE 1 тег Total. 
| | 
——--— -— > —  — — T 
ZEE | | | 
| 
Hours. Homs. W./C P. | d. d. d. 
0:99 | 12 |2,000 1,520| 1:12 | 48,700 | 0:98 448 | 5:46 
1:99 |/12 |1,500 1.360, 129 36.600 181 | 516 647 
|\12 |8,850 2,850| 1:42 |70,800| 0:67 | 5°68 | 6:35 
119 ? [1,000 1,000| 131 /31,100 154 4:44 | 5:98 
1:26 6 |1,800 1,720| 1:36 |45,600| 106 | 5-4 ^ 650 
94 9 |1000 1,000| 1°27 |98900! 166 508 6-74 
‘78 6 |1000 7 1:84 | 15,000| 2:19 | 736 ! 9-55 
3:15 10 |1,000 ud 9:25 |18,000| 0-67 | 19:00 | 13:67 
! | 
| | | | 
ж Pod 
118 10 880 720 | 119 |49,500| 2-12 | 448 | 6-60 
3:6 | 10 1,000 1,000 3:95 |18,200| 0:66 | 15:80 [1695 
| ! | 


Хоте. — Рог the purpose of comparison all the above results have been expressed in terms of the ** Hefner" unit of candle-power. 
* This is a continuation of Test IT. to 3,850 hours to show that it pays to burn Osram lamps to the limit of life. 
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ordinary alternating-current lighting circuit, 50 cycles, 
with a voltage variation of 5 per cent., most of the 
variation being upwards. The figures show that, even 


Hefn. Eng 
55 p pce 
BENZ 1 BEN 
5 x NS & 
. 220|У 50 C.P. Lamp 4 Nom 2 
9 50 45 А 1:50 È 
: BENNENNNP EB 
б 45 O 1:19 3 
e o a| | утттш л 
у 40 35 \ 170 & 
= | | | Ш ‚ 70:90 S 
© 95 30 Е © 
н “ро cor } 
255 oj vase P Lame LL. :30 1500 3 
25 | вы Е 


200 400 600 800 1000 
Hours. 


Fic. 3.—‘' Just- WoLFRAM.”’ 


paying 75. 6d. for these 65-watt lamps, there is a saving 
of over 60 per cent. over the average high-voltage carbon 
lamp (test No. IX. on Fig. 5) when all the factors of 
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Fic. 4.—TaNTALUM Lamps. 


the cost are considered. In all of the above examples 
the price of current has been taken as 4d. per unit. 
As an instance of the life of osram lamps for publie 
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Fic. 5.—CARBON LAMPS. 


lighting, the following figures showing the life of the 
lamps installed in the streets of Canterbury, which have 
been kindly furnished by the Borough Engineer, Mr. 
C. А. Blascheck, are given :— 


Lire or Osram LaMPs ERECTED IN THE STREETS, Marcu, 1908. 


St. George's Lamps in St. George's Lamps in 

Place. open. Place. open. 

Post. Hours burning. | Post. Hours burning. 
No.37.. .. 1357 | No. 41 ... *9.434 
*2.434 *2 434 
No. 38 ... .. 1.971 No. 42 1,665 
2,036 | *2 434 
93 | No. 63 ... ... 974 
No. 39 .. *9, 434 9 
*2,434 | *2,434 
No. 40 ... 1779 ^ | —— 
*2,494 ‚ Total—16 lamps ... 26,319 


Averave hours = 1,834. 


Dover Street (Lanterns en- Dover Street (Lanterns en- 
and closing the and closing the 
Oaten Hill. lamps.) Oaten Hill. lamps. ) 
Post. Hours burning. Post. Hours burning. 
No. 179 . 1,402 | No. 206... .. 2,315. 
1,500 * 9,464 
No.180 . .. 481 . No.207.. .. 712 
"2 464 | 800 
No. 181 829 6539 
*2,464 1,068 
No. 182 *2,464 | Мо. 208 430 
*2 464 736 
No. 183 *2,464 | 736 
*2,464 1,960 
No. 184 *2 464 | 1,403 
*2.164 | No. 255 . *) 464 
No. 185... .. *2,464 *2,464 
*2,464 | 
No. 205 . *2 464 Total—29 lamps .. 51,974 
*2 464 


Average hours = 1,792. 


NortE. —Those marked * are still burning, therefore tlic actual average life on com- 
pletion of test will be eonsiderably higher. 


25-volt Lamps Used with Transformers. 


The following is an abstract of the remainder of the Paper, 
which deals with 25-volt osram lamps and house transformers. 
Osram lamps for 25-volt circuits have been standardised for 
both 10 and 16 c.p. These lamps consume respectively 10 and 
16 watts, and for this consumption give the sanie candle-power 
as the ordinary carbon filament lamps taking 40 and 60 watts. 
For use with these lamps, transformers have been constructed 
the iron loss on which is as low as 5 watts on a transformer 
designed for 300 watts output. Table 111. shows the units 
taken per year by this and two other transformers of a larger 
size to overcome iron losses :— 


Table III. 


Details of Iron Losses of Small Transformers, 


Output of Number of 16 e.p. | | Cost. per 
trans- osrain lauips No Iron Units taken year at 
former in; alight at one load. losses. per year. 4d. per 
watts. time. unit. 
i 
| Watts. | Percentage. | |. £ & d. 
300 19 | 5 1:67 44 014 8 
750 47 10 | 1:33 88 19 4 
1,500 94 29 8 


l 
' 


17 | 113 149 
| 


The cost per year at 4d. per unit is given in the last column. 

The copper losses in these transformers are not large, and 
only occur when the lamps are being used. The total loss in 
the copper of the transformer, and in the wires between the 
transformer and the lamps, will not be appreciablv higher than 
the copper losses in the cables alone when carbon lamps are 
used. 

Table IV. shows the financial results from the use of these 
29-volt 16-с.р. osram lamps in a private house requiring 25 
lamps. It is assumed that the smallest size of transformer in 
the preceding table will suffice, as 19 lamps alight at one time 
is about the extreme maximum load in such a house. The total 
saving in current shown in the last column varies with the 
number of hours the lamps are in use; at 500 hours' nse the 
saving in current is £6 4s. 9d. on a yearly bill of £9 10s. when 
carbon lamps are used. The current account is thus reduced 65 
per cent., but the bill for lamp renewals will be somewhat 
higher. 


Table IV. 


Annual Costs for Current on an Installation of 25 16-c.p. Lamps, 
of which 19 are Burning at one Time. 


(16-watt Osram Lamp vr. 60-watt Carbon Lamp.) 


rx Maximum "ERES TIN E | ae | cx А 
z Z loadin wat's. ш s | Е = | Cost of current at 4d. per unit. 
tr E е LN 
du LTD mE 
eis ER ТД]|ЕД9! = 211 os Carbon mer 
ezz|zza z = E az = Zn ' M 7 Saving. 
E EI 25 | EE | Za ES = 55 lainps, | lamps. | 

E Е | MAS és d. £ x Vie s d 
300' 304 1.140 91, 44, 135 342 2 5 0 514 0,3 9 0 
400 304 1.140 122; 44 166 456 215 3, 712 0,416 9 
900 304 1.140 1:2 44 196 570 3 5 3 9 10 0:6 4 9 
600 304 1,140 182| 44 | 226 684 315 3 11 8 0,712 9 
700 304 1,140 213. 44 257 798 4 6 6 13 8 0:9 1 6 
S00 304 1,140 243 14 ' 257 812 | 415 6 15 4 010 8 6 
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Table V. shows the complete balance sheet obtained by 
adding the cost of current to the lamp renewal charges for bot 
carbon and osram lamps. 


Table V. 
єй | | ; | 
=z Osram lamps. | Carbon lamps. Total. | 
Жерг | 
E 3 eee ML ысы Total savin. 
imum. Таш [рар i with Osram. 
© $ 2 Current. ' ind | Current. а Я | „п | 
2^ g | ТЕС РӮ опехайз. MMPS- ашря. | 
MM 
£ sd. Lads £ s. d. s. d. £ s d. £ s.d.'£ s. dl > 
30 250 1100: 5110 71 3150 611 26 1] 38 
400:2153 2 00, 7120 9 6 4153 81 6 36 3] 41 
500 3 53 2100; 9100 1110 5153 10 110 4 6 7] 43 
600,3153 3 00:11 80 13 3 6153 12 13 5 6 O| 44 
7004 56.3100 13 60 16 7 7156.122 7 6 7 1! 45 
800.4156 4 00'15 40 19 0 815 6 16 3 0 77 6| 45} 


| i | | 


A formula is given for calculating the comparative cost of 
osram and carbon lamps if the copper losses are also taken into 
account. 

Using the following symbols :— 


а= Ореп circuit loss in watts. 
4=Number of lamps. 

c = Candle-power. 

d = Cost per unit. 

e= Average hours of running per vear. 
} Copper loss on average load. 


The cost of lighting with osram lamps per year works out at— 
bced fed 
1,000 * 1,000 


The yearly cost of lighting with carbon filament lamps as 
against this works out to be— 


bced 
1,000 


8:76 аа + 


3°5 


This under the assumption of an efficiency of 1 watt per 
Hefner candle for the osram lamp and 5'5 watts for the carbon 
filament lamp. 

The saving in running cost, therefore, is per year— 


8.50669. gagad uocem ed. 
1,000 1,000 ^ 1,000 
2:5 bce ~ fe 
=d ——— "= 8°7 в 
( 1,000 ба) 


Taking the cost of an actual installation with 25 16-c.p. lamps 
as an example, and assuming a=5, f=12 (to be on the safe 
side the maximum copper loss has been taken, not the average), 
d=4d., and e=1,000, the saving works out to £15 14s. 9d. on 
a total of £25 6s. 8d., equivalent to a saving of 674 per cent. 

Without transforming down, but taking the smallest obtain- 
able candle-power, namely, 28-watt osrams (against 16-c.p. 
carbon lamps), the saving would have been £11 13s. 4d., equal 
to 50 per cent. "Taking further into consideration the cost of 
renewals and the additional cost of the transformer, as the 
latter costs £2 2s.. and a 5-years’ life may be assumed, the 
annual charge for this is 9s. The cost of renewals for osram 
lamps (25 х 35.) is £3 15s., and the cost of renewals for carbon 
lamps (25х15. 3d.) is £1 lls. 3d., so that the actual saving 
is therefore £15 14s. 9d., less £2 12s. 94. = £13 2s., which is 
equivalent to 562 per cent. 

In some cases the iron losses have been found so small that 
they will not keep the meter running, and it is therefore sug- 
gested that those supply engineers who wish to make use of 
osram lamps to extend their private-house load should them- 
selves supply these small transformers and charge the consumers 
a slight increase per unit to cover the iron losses, and also 
the capital expenditure involved. 

There 1s another large field for these low voltage lamps in 
connection with isolated plants for the supply of country houses, 
workshops, &c. Where small units of light are quite sufficient, 
the cost of the generating plant can be еле! 
ав the output required falls in the ratio of the efficiency of the 
filaments used in the lamps. Thus the maximum load in any 
given case falls in the ratio of 34 to 1, and neither the factory 
inspector from the Home Office nor the fire insurance company 
claims that supply at 25 volts is dangerous. 


DISCUSSION. 


Mr. Haypn T. Harkison, who opened the discussion, referred 
first to the fact that the gas mantle differed in a most important 
feature from the metallic filament lamp. namely, that in the first 
100 hours of burning the candle power dropped 20 per cent., and 
after 500 hours burning it dropped from 40 to 50 per cent., 


very largely. 


whereas the tungsten lamp had the pecuharity that in 1.000 
hours 16 dropped less than 10 per cent. in candle power. He next 
called attention to a patent taken out by the British Thomson- 


` Houston Co. (No. 16.550. of 1907), and published in ELECTRICAL 


ENGINEERING of May 14th last, in which it was said that when 
tungsten was heated to a temperature below that of oxidisa- 
tion in the atmosphere, it was ductile, and could be drawn 
down. The filaments now made were not drawn, but if 
tungsten was ductile at a temperature below oxidisation, of 
course there might be considerable possibility in this particular 
idea. He believed it was only in patent form at the present 
moment, but probably Mr. Hirst would know more about it. 
Later on in the. Paper Mr. Hirst said that elaborate arrange- 
ments had been made for testing lamps to one-hundredth of an 
ampere, but as the lamps only took 0°3 of an ampere this was 
rather a large percentage, and the corresponding percentage 
difference in volts would be greater than the шаш in current 
on account of the temperature coethcient. Between 0°51 and 
029 was a difference of over 6 per cent., and the voltage differ- 
ence would be between 8 and 10 per cent. Nearly every am- 
meter or instrument in a lamp factory would work within closer 
limits than that, and he thought there must be a clerical error 
in the Paper. He had had a great deal to do with both street 
and private illumination, and he found that the big unite of 
light were appreciated. If they took an economical large unit 
of light they could afford to diffuse it, and he supposed one of 
the greatest disadvantages in incandescent electric lighting wae 
the high intrinsic brilliancy of the filaments themselves. With 
Osram lamps he, personally. had never used them in a house 
unless they had been frosted or put in globes, with the filaments 
not visible. They could not afford to do this with carbon lamps 
at 4 watts per candle, but with 1 watt per candle they could. 
All the way through the Paper Mr. Hirst had used а com- 
parison between Osram lamps and other incandescent electric 
lamps and gas lamps. Не did not know whether many people 
had realised that the fact that the Osram lamp was giving a light 
at one watt per candle, took it into a much bigger region than 
that. 'The enclosed arc lamp took nearer two watts per candle 
than 1 watt per candle. The open type arc lamp, the nearly 
horizontal rays of which were the most important for street 


lighting, was also taking over one watt per candle, 
and it therefore came to a comparison of the cost 
of renewals and the cost of labour and carbons. He 


had worked it out that where big units were required, say, from 
500 to 600 c.p., it was more economical to use a group of Osram 
lamps giving this candle-power because the cost of carbons and 
labour in an arc lamp was considerably higher than the cost 
of lamp renewals as given in the Paper. In connection with 
the reference in the Paper to Canterbury. where a large number 
of lamps were mentioned as having lasted 2,454 hours, he might 
mention that a big percentage of these lamps were still burning 
last Saturday, and that brought the average life of all the 
lamps referred to in the Paper in connection with the streets 
of Canterbury to over 2,000 hours. 

Mr. B. DRAKE (Messrs. Drake & Gorham) said that he had 
had the honour of being associated with Mr. Hirst in connec- 
tion with the introduction of the Nernst electric lamp. It had 
been а very troublesome problem, and it must have been a 
great relief to Mr. Hirst, after the difficulties encountered there, 
to be able to sail in smoother waters. The advent of the 
metallic filament lamp at this period of the electrical industry 
was most welcome, at any rate, to those connected with private 

lants. The difficulty up to the present had been that electric 
fight had been so expensive, and that although it was admitted 
to be the best, people would go in for competitive forms of 
lighting. He thoroughly agreed with the previous speaker that 
the engineers in charge should use their endeavours to get peopie 
to use their light in a more rational way. The ordinary pendant 
with a clear filament should be replaced by a lamp of two or 
three times the candle-power with a shade put on the underside 
instead of above. With regard to the name of these lamps, Mr. 
Mordey had suggested ‘‘wire lamp''; this would apply тоге 
to the tantalum than to any other lamp, and he preferred the 
suggestion, “теѓа! lamp." The great ditliculty with these 
lamps had been to get them to the consumer; they were so 
brittle. Mr. Hirst's company had overcome this in а practical 
way in bulk, so much so that when lamps were sent in their 
casings, the breakages were only about 2 per cent. With the 
tantalum lamp, which was much stronger, no special precautions 
were necessary, and it was probably for this reason that the 
tantalum lamp had been most favoured up to the present. 
Certain phenomena in connection with these lamps had been 
brought to his notice, which perhaps some of those present might 
be able to explain. There was a general feeling that metal 
lamps had a longer life in winter than in summer. Whether this 
was so he did not know, but he had been told it many times 
by users. Could it be due to temperature? Others had stated 
that in streets they noticed the lamp when exposed to snow 
lasted much less time. Possibly this might be due to the 
greater number of times the lamps were switched on in the 
winter than during the summer, or it might be the temperature. 
Tantalum lamps had а much longer life on alternating currents 
with low frequency than high frequency. This seemed to point 
to the fact that breakages were due to molecular vibration, which 
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was borne out by the fact that they usually broke in several 
ү With regard to competitive forms of lighting, he had 

ad to compete recently in private installations with two forms 
of lighting, viz., acetvlene and petrol gas. The former was 
preferred on account of its colour; it was said to be the closest 
approach to sunlight of any form of artificial lighting; but the 
cost of working was high; it came to 22d. per 1,000 c.p. hours. 
Petrol gas seemed to vary according to the price of petrol in the 
district and the veracity of the salesman; it was anything from 
Га. per 1,000 c.p. upwards. This was enough to show that the 
metal lamp had again put us in the running, and although from 
a central station point of view it might be looked upon as a 
drawback at present, he was quite sure it would benefit the 
industry in the end. 

Dr. Lovurs Вил, (Edison Illuminating Co., of Boston) said that 
there were many metallic filament lamps in use in America at 
the present time. At first came the tantalum lamp, which was 
received with open arms and a great deal of enthusiasm, but it 
was very promptly pushed aside by the tungsten lamp as soon 
as this came in. The reason for this was that a very large 
number of distributing circuits in America were alternating 
current, and the tantalum lamp had a shorter life on this 
circuit—from his own experience about two-thirds that with 
direct current. In connection with what Mr. Drake had said, 
his experience was that tantalum lamps worked badly both at 
high frequencies and at very low frequencies. ‘He had experi- 
mented on the cause of failure in life of these lamps on 
alternating-current circuits very considerably, and the facts 
seemed to be these, namely, that the faulting of the filaments 
was due to the continuous heating and cooling rather than any- 
thing else. The hezting and cooling, of course, took place more 
rapidly as the frequency rose, but at the lower frequencies the 
temperature change was more complete, as the filament had time 
to cool. As a result, after having carried out a large number of 
experiments at all sorts of frequencies, he had found that at 
60 cycles and above—particularly above—-the life was very 
materially limited, whilst on the other hand, at a very low 
frequency, say 5 or 10 cycles, the Iamps could hardly be put in 
fast enough to keep them alight. Following the tantalum lamp 
came the tungsten lamp, at first in the form of the imported 
lamps, and mostly made on the Just-Hanaman process, and 
some on the Auer process. These latter were taken up by the 

" General Electric Co. of America, which now produced most of 
the lamps in use there. The lamp which was first put on the 
market was a 100-watt 80-c.p. lamp. They were working there 
at 11 watts per English candle. He thought the watts per 
candle ratings were mostly based on the Hefner unit. The large 
lamps were most welcome, because they enabled them for the 
first time to have a successful substitute for the extremely 
uneconomical enclosed arc lamp, which they were in the habit 
of using. Enclosed arcs at 80 volts at the arc, worked on a 
120-volt circuit, were about as striking ап example of lack of 
economy as could well be found, and the high candle-power 
incandescent lamps had been most welcome. Manufacturers had 
been very slow to put out the lower candle-power lamps, but 
iniportation of German lamps had forced them to it, and the 
standard lamps now put out were 100 watts, 60 watts, and 40 
watts. These were substantially like the Osram lamps in their 

eneral character; the life was excellent, and, save for the 
fadus in shipment, the success of the lamp was, on the whole, 
thoroughly good. In making many life tests of them he had 
noticed that the specific emissivity seemed to change during the 
life of the lamp, so that it was quite a common thing in testing 

a batch, and getting life curves, to find. individual lamps, and 
sometimes nearly all the group, rising in candle-power after 
they had fallen 10 or 12 per cent., and eventually breaking after 
a very long life. One question uppermost in their minds now 
was the most economical efficiency at which to run these lamps. 
At one watt per English candle, most of the experiments indi- 
cated that the lamp was being overrun. At 14 watts the life 
was admirable, and in the small candle-power lamps of 40 watts 
and below it would probably pay to run at this somewhat 
reduced ећсіепсу. Casually he had heard several rumours 
which he hoped to investigate during the course of the next few 
weeks on the Continent. One of them was that our German 
friends. who had passed on so many good things in lighting. 
had up their sleeves carefully concealed a lamp which would 
run at half a watt per Hefner, or something of that sort. With 
regard to the use of these higher candle-power lamps, he wished 
to endorse most heartily the suggestion made that they should 
always be used either in such a position that they were fairly 
without the field of vision, so that the eye would be shielded 
by the brow from direct radiation, or else that they should be 
used behind diffusing shades. In American practice tungsten 
lamps were never used except under one of these conditions, 
and the company with whose practice he was most familiar. 
namely, the Edison Illuminating Co., of Boston, was putting 
out a great many of these lamps, every one half frosted, and. 
moreover, they put Above that a shade which had deep skirts 
nearly to the top of the lamp, and in every case where the lamp 
was to be installed fairly within the field of vision the shade 
was sand-blasted or etched, so that the light was completely 
diffused so far as the observer’s eve was concerned. The in- 
trinsic brilliancy of these lamps was between 1,000 and 
2,000 c.p. per square inch, and the effect upon the eye was 


terrific. These new illumlnants must be treated this way, or 
else the eyesight would suffer. As a rule most of the American 
central stations furnished renewals, and in that way they were 
able to control the output of these lamps. These renewals were 
put out to the customer not free, but at a small renewal charge 
which was really less than the cost of the lamp, but which was 
enough to make the customer and the station share the benefit 
of the smaller consumption of energy, and he thought no 
American central station manager had the slightest fear of the 
use of metallic filament lamps. One witty friend of his 
referred to these troubles as merely the growing pains of the 
industry, which he thought a fair characterisation. One other 
leading central station manager in America had told him 
bluntly quite recently that he proposed to put out these tungsten 
lamps free, and added—a result which he knew to be the fact 
already—that every time he had reduced his price to the con- 
sumer he had increased his net profits. He thought that if 
the matter was: met in that spirit these new lamps were going 
to be a boon to the industry all over the world. 

Мг. Н. W. Hanpcock (Messrs. Handcock and Dykes) com- 
plained of the confusion that arose owing to the arbitrary use 
of the Hefner or British standard with their very different 


values. Another point was the present method of measuring 
the candle-power of lamps. If the mean horizontal candle-power 
were taken, he was not sure that it was fair to the 


carbon filament. In the case of the metallic filament, prac- 
tically the whole of the illumination was horizontal. It was 
true that this had advantages for street lighting and dis- 
advantages for room lighting, in certain cases, but if they took 
the horizontal measurement for metallic filament lamps and 
compared that with the horizontal measurement for carbon 
filaments, without dus regard to the mean spherical value, 
clearlv, if the results obtained were worked out in watts per 
candle-power, the tendency was to reduce the watts per candle 
for the metallic filaments as compared with the carbon filaments. 
Аз an instance of this, he thought it would be found that if they 
took an ordinary 8 c.p. lamp in the horizontal position and 
compared this with the illumination obtained from a metallic 
filament 50 watt lamp. immediately under the lamp, in that 
position the 30 watt carbon lamp was giving considerably higher 
illumination than the 50 watt metallic filament. It illustrated 
the difficulties due to taking all measurements in the horizontal 
plane. He thought they might with advantage lay more stress 
on the benefits that accrued to the central station as regarded 
the less sensitiveness of the new lamp to variations in voltage, 
and on the fact that the candle power of the metallie filament 
lamp was so well sustained as compared with the carbon fila- 
ment. A minor point, on the other hand, was that something 
a little bit in advance of the present arrangements in portable 
lamps was required if metallic filament lamps were to be used. 
The portable lamp was an important factor in the ordinary 
dwelling house, and for this purpose they must have either а 
20-volt osram lamp, or revert to the carbon filament lamp. 
Referring to the effect of the more efficient lamp in reducing 
the central station load, he mentioned the offer which the 
author had recently said he had made to the London stations 
to supply lamps to them, to let them distribute the lamps and 
have control of the distribution. His own opinion was that 
from the business point of view the author was so absolutely 
right that the central stations, when they passed that offer, 
missed a golden opportunity. 

Mr. A. A. CAMPBELL SWINTON said that without calling into 
question the statement made by the author that it had been 
shown that bodies existed which at the same temperature 
radiated as light a larger percentage of the supplied energy 
than the so-called black bodies, he wished to suggest that it was 
not at the present moment proved that the Welsbach burner owed 
its high efficiency to this property, as the author had stated. 
Experiments had been made—he forgot for the moment by 
whom—in which a mantle made of the Welsbach mixture— 
namely, 2 per cent. of ceria and 98 per cent. of thoria—was heated 
up in a furnace. At the same time, in the same furnace, mantles 
made of pure thoria were heated, and it was found that they 
gave exactly the same amount of light. He would also refer 
to a paper of his own read some years ago before the Royal 
Society, where the same experiment was tried, the two mantles 
being heated by means of kathode rays in a vacuum, and again 
the same result was obtained. In the incandescent gas mantle 
it was well known that the 2 per cent. additional ceria enor- 
mously increased the amount of light. whereas in the experiment 
he had referred to, the addition of the ceria made no difference 
whatever, or, at any rate. no difference that was ascertainable. 
This went to show, he thought, that it was not a question of 
emissivity, but probably a question of chemical action, which 
took place only when these bodies were heated by a flame. 
He only wished to mention the matter because he thought it 
undesirable that a question about which there was still a con- 
siderable amount of controversy should be referred to as a 
settled matter. 

Mr. C. С. Paterson (National Physical Laboratory), referring 
to the author’s statement that it was next to impossible to try 
to standardise metallic filament lamps by candle power, said he 
did not see why this should not be done, at least from the con- 
sumer's point of view, whatever might be the view of the 
makers. Carbon filament lamps had been standardised by candle 


812 


ELECTRICAL ENGINEERING 


May 28, 1908. 


power, and surely, if they could standardise a lamp which varied 
in candle power as the sixth power of the voltage, they ought 
to be able to do so with a lamp which varied only as the cube 
or fourth power. They bought lamps to give candle power and 
not to consume watts, whatever the central station man might 
say. He was sorry to see Mr. Hirst expressing so many results 
in Hefner candles. We had a British candle, which was a per- 
tectly substantiated one, and was used in America and France, 
and why should we hark back to the Hetner, which was used 
in Germany and was not generally understood here. At the 
same time. in the curves, he was pleased to see Mr. Hirst had 
put in English units as well. He had been looking at a number 
of test-sheets that дау, and noticed the same difference between 
the initial performance of osram lamps as was shown in Mr. 
Hirst’s diagrams. Some seemed to rise largeiv in the initial 
stage, as Test No. J at the Reichsanstalt ; others dropped almost 
at the beginning without any rise. He would like to know if 
Mr. Hirst could give а reason for this. It would be very 
interesting to get some idea as to the total output of lamps 
in Great Britain; how many million lamps were made during the 
year and consumed, and how many did Mr. Hirst think it was 
possible to replace with metallic. filament lamps within the next 
four or five vears? He did not know whether that was too 
difficult a question to ask, but one would like to get some idea 
as to what was the probable output of carbon filament lamps 
in the near future. Mr. Harrison. had. made one remark as 
regards gas mantle tests, namely, that the gas mantle fell off 
very much from the beginning; he must say that this had not 
been his experience. He had found when testing in the ordinary 
way without any special laboratory conditions that they rose 
very largely during the first hundred hours or so, but after 
150 hours they began to drop. Referring to Mr. Handcock’s point 
with regard to the distribution of light, that the candle-power 
was always measured іп the horizontal position, he really did not 
think this put carbon lamps at such a disadvantage. Of course, 
there was some disadvantage, but not more than 5 to 6 per cent. 
difference. Тһе reduction factor for metallic filament lamps was 
about 07 or 0:8, i.e., a reduction from the mean horizontal to the 
mean spherical. For the carbon lamps, it. was 0°85 or 0°86. 


Mr. T. Н. Lownen (The Lowden Electric Lamp Co.) said 
that there was only one paragraph in the Paper which he wanted 


to quarrel with, viz., "Up to the present 40-50 candle-power 
is about. the lowest unit obtained in a commercial lamp. and 
some extraordinary development or discovery will have to be 
made before that candle-power can be greatlv reduced." He 
absolutely denied that statement. The British Westinghouse 
Co. at the present moment were selling a 220-volt 32 candle-power 
lamp; it could be bought on the market, and he had very 
good reason to know that in a short time high-voltage 25 candle- 
power tungsten filament lamps would be on the market, and 
would be a stock line. Mr. Hirst had referred to the blacken- 
ing of lamps, and thought that this might possibly be caused 
by the vacuum not being what it should be. He knew for a 
fact that any lamp which was not properly exhausted would 
blacken immediately, and he had never vet met a lamp which 
would blacken if ıt were properly exhausted. There was a 
good deal of credit due to the people who had invented these 
metal filament lamps, but there was a good deal more to be done 
besides just making the filament. If the lamp were not made 
properly there was going to be trouble, and he was sure Mr. 
Hirst and Mr. Wilson would appreciate this. 

Mr. С. Н. WorpincHam said he would like to record his 
conviction that the metallic filament lamp was a blessing, and 
onlv a blessing, to the electrical industry. He had not an 
opportunity to speak upon the last Paper on this subject, but 
he aid think that to hear central station engineers talking 
about raising the prices to keep out their best friends was 
painful in the extreme. The people to get revenue from were 
the people using gas, and the only possibility of getting them 
was by some such epoch-making invention as this, which cut 
the consumption down to one-third. Only those who had run 
a central station knew how impossible it was to get consumers 
unless they were told that they were to be charged а low price. 
There was & remarkable field for them, for thev had not yet 
anvthing like a decent proportion of the possible consumers, 
and he was positive that the metallic filament lamp would 
enable them to take up this field. His only other remark was 
that he thought inventors might devote their attention to doing 
for the Osram lamp what they had done for the Welsbach 
mantle, and that was to invent a simple and useful anti- 
vibration holder. 

Mr. L. Gasrer, referring to Mr. Hirst's remark that he 
would treat people liberally in the matter of blackened lamps, 
asked if it was his intention to change them over the counter ; 
or what did he mean by liberally. Another point was the condi- 
tion of lamps when they reached the consumer. Out of one 
batch of 24 that reached him, 20 were broken. These were not 
osram lamps, however, but another metal filament lamp. That 
these lamps were fragile there was no doubt, and he thought 
that the more the user was impressed with the fragility the 
better. In this connection he referred to the German prescrip- 
tion which was sent out with the lamps. This stated that the 
lamp must not be dusted with a dry cloth, because it produced 
an electrostatic discharge and broke the filament, and recom- 


mended that when the lamps were dusted, the cloth should be 
damped. The patent question was also another important 
matter, and as consumers they ought to know to what extent 
they were likely to meet with trouble later on. 

Mr. J. S. Raworrs said he remembered the time when they 
paid 25s. for carbon filament lamps, and when the box was 
opened half of them were broken. "Therefore he wished to say 
to Mr. Hirst that even if there was a httle fragility in his new 
lamps he need not be downhearted about it, because that 
had been cured with regard to the carbon lamp, and no doubt 
it would be cured with regard to the osram lamp. Не was 
rather annoved that Mr. Drake should say that they did not 
use their lamps with suflicient intelligence, but at the same 
time he thought this was partly true. Ја his own drawing- 
room he had six lamps which had been there for ten vears. 
lf, however, he thought that the lamps were using more current 
all the time, then he would have them down to-morrow, even 
if he had to send for the gasfitter to do it. Twenty-five years 
ago, when the Swan lamp had come out, he had read a Paper 
before one of the scientific societies of Manchester upon the 
electric light of the future, and pointed out that for every ton 
of coal they were then burning under their boilers to produce 
electric light, only half a pound of it eventually appeared in 
the shape of light. He had forgotten how he had obtained the 
data for this caleulation—it might have been by weighing glow- 
worms. The fact remained that they had been going on for 
25 vears, and had been burning three times as much coal under 
their boilers as they ought to have done, and when previous 
speakers spoke of giving the carbon filament lamp a chance, his 
answer was that it had no chance. The manager to one of the 
largest lamp factors in this country came to him the other day 
and said that he must have a metallic filament lamp because he 
could not sell carbon lamps. This was a very good reason, and 
he did not think there was a better one in the world. 

The PnEsipENr (Colonel CRoMpron) said he was sorry they had 
not heard any speakers on the side of the supply companies, 
but he thought Mr. Wordingham was a little hard in his 
utterances in this respect. Perhaps, however, Mr. Wordingham 
was not aware that there were manv cases of supply companies 
where gas did not compete at all, and where they had got all the 
consumers they could get. Therefore any reduction meant prac- 
tically the loss of their dividends, and, secondly, that any money 
that would be spent during the next few years on replacing 
lamps in the houses would be very largely taken out of the 
consumer's bills for energy. How much that would be checked 
һу the natural conservatism of the English householder, who 
hated to see the wiremen inside the house and to see any 
changes made, thev did not know. It would for a certainty, 
in the case of stations which supplied the better class houses, 
undoubtedly be a very anxious time, and it was a curious thing 
that this, which was undoubtedly one of the greatest improve- 
ments which had taken place in the art of illumination, would 
cause such great anxiety to people who had put their capital 
into the illumination business. 

Mr. Hirst, in his reply, thanked the speakers for the very 
kind manner in which the Paper had been received. Through- 
out he had been trying to keep the manufacturer in the fore- 
ground and the trader in the background; but by the questions 
that had been put to him and the points that had been raised 
it was not his fault if he had to answer a few questions in his 
capacity of trader. Both Mr. Gaster and other speakers had put 
questions to him which he could only answer in the same way 
as had been indicated by Dr. Louis Bell. We were not very well 
organised in this country for introducing а new delicate 
scientific thing. In America and in Germany the manufacturers 
were also the central station engineers; thev were also traders 
in direct contact with the consumer, and they could bring out 
а new thing from beginning to end. ln England they had to 
deal with a different state of things. and that was why they 
met difficulties which were not encountered in other countries. 
It was why he suggested some time ago that central station 
engineers should take this matter up. They had answered that 
thev could not fall out with the contractors. Surely if anybody 
could not afford to fall out with the contractors it was the lamp 
makers. He would like to sell shades as suggested by Dr. 
Louis Bell, for he had various ideas intended to overcome this 
difficulty of fierce light; but the lamp maker could not get at 
the consumer. They had told the contractors that the lamps 
broke if they were treated roughly or if they were put in 
holders which jerked when the lamp was switched on. They 
had told them that they would not burn upside down. or that 
they would not burn in one position or another position. but 
how few contractors were organised to let the consumer know 
this? The same thing applied to series running, and even central 
station. engineers at the beginning did not take the maker 
seriously. It was quite true, as Mr. Gaster had stated. that he 
had promised to be liberal with black lamps. So far as he 
knew he had been liberal, and all the leading contractors would 
bear him out in this. but how many small contractors were 
there who, when they exchanged lamps. thought it better 
business not to exchange them with the customers? He did not 
sav this in any unkind way; the small contractors treated it 
as a matter of business, and the lamp makers had no power 
to control it. As regards series running he thought one- 
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hundredth of an ampere was correct, and considering the little 
difference a few per cent. made in the life of a metallic filament 
lamp, and considering the experience they had had of these 
tests, he thought they were quite justified in sticking to this 
standard. Series running had proved a success from the moment 
it had been understood how to pair lamps properly. If he said 
that series burning would have to continue because he was 
afraid that no lower candle-power high-voltage lamp would 
come into the market at an early period, he said so because of 
what he knew of the manufacture of these lamps. He knew 
that it would require twice the length of filament for a 200-volt 
lamp than for a 100-volt lamp, and he failed to see with present 
methods how they could get a smaller unit of light. If, how- 
ever, there were other methods, he thought it would take some 
considerable time before they were introduced, and in stating 
this as his own opinion he wished the Institution to understand 
that it was no use thinking that in a month, or in two months, 
or in six months, or in twelve months, these lamps would be a 
marketable thing. Their firm on fhe Continent, which made 
millions of these lamps, had at present no idea how a lamp 
could be commercially made with the lower unit. He had 
himself seen a 25-candle-power 200-volt lamp, but the price 
would not be a commercial one at all. On the question of 
breakage, he could only say that there were exagyerated ideas 
of this. His company first introduced а 5 per cent. breakage 
allowance for all who used these lamps, and recently they had 
offered to exchange any lamps that were broken. He did not 
know of a single instance in which the user had taken advan- 
tage of this offer. This. after all, was the best proof that the 


breakage could not be so terrible, and he believed that the 
breakage had been due more to carelessness in handling the lamps 
when they arrived than to breakage in actual transit. Mith 
regard to Mr. Handcock's remark as to why he used Hefner 
candle-power, he did this for the simple reason that the lamps 
came from countries in which Hefner candle-powers were 
generally used. He had no doubt that in course of time all 
these lamps would be dealt with in English candle-powers, 
although he personally must say that if he could prevent these 
lamps being sold on candle-power he would like to do so. He 
would like to sell the lamps by watts, as Mr. Bell had stated 
they sold them in America, where the standard sizes were 100, 
60, and 40 watts. 

Dr. BELL said they were rated in watts, but the candle-power 
was distinct frcm the rating. They were sold to run at 1j 
watts per English candle. 

Mr. HinsT said he thought thev would have a very good 
case when the Standards Committee came to deal with this 
matter, of trving to stick out for watts. Continuing his reply, 
he said he would not go through the whole list of speakers, but 
would promise everybody а fuli reply in the Journal. With 
regard to Mr. Campbell Swinton’s remark, the statement had 
not been made on the strength of his own experiments. The 
information had been given him by the inventors of the gas 
mantle themselves, who had been working on this theory, and 
as collector cf the information he thought it wise to give it 
to the meeting. 

On the motion of the President, a vote of thanks was accorded 
Mr. Hirst for his Paper. 


STEPNEY ELECTRICITY SUPPLY ACCOUNTS 


| H E report of Mr. W. C. P. Tapper, engineer and 

manager to the Electricity Department of the 
Borough of Stepney, for the year ended March 815% 
last shows an increase of net profit of £753 over that 
of the previous year. in spite of a decrease of 7 per 
cent. in the revenue per unit, this latter being 1:624. 
per unit against l'74d. last year. It is interesting to 
compare these figures with the average charge made 
by all the companies and Local Authorities of London, 
viz., 2°88d. per unit. The increases in the maximum 
load and the units sold are shown in the tables below. 
With regard to the use of metal filament lamps, Mr. 
Tapper reports as follows :— 

The outstanding feature of the vear, from the lighting point 
of view, has been the adoption by a very large proportion of the 
consume:s of the new metallic filament lamps. These lamps 
mark an enormous advance in the utilisation of electrical energy 
for lighting purpcses, the saving in епе ру per candle-power 
being from 50 per cent. to 75 per cent. of that taken by the 
carbon filament lamp, according to the type adopted. The new 
lamp results in as great an economy in the use of electricity as 
that effected in the consumption of gas by the introduction of 
the gas mantle, and at the extremely low prices ruling in 
Stepney to lony-hour users electricity is undoubtedly cheaper 
than gas for equal candle-power. To the use of these lamps 
must be attributed the reduced increase in the sales for light- 
ing purposes, in spite of the very much larger number of lamps 
connected. 

The following table shows the number of units 
generated and sold for various purposes during the 
last two vears with other interesting figures : — 

Year ended Year ended 


Units sold and generated — Маг. 31, 1907, Mar. 31, 1908, 


Units sold for private lighting 2,528,228 2,793,026 
4 А power ... . 1,229,000 1,833,130 
ч S. public lighting 993,954 1,086,528 
Total units sold ... 4,751,182 5,712,684 
Units used on works 158.434 184,591 
$ in distribution 368,282 541,317 
Total units generated 5.277.808 6.438.592 
Connections (equivalent ір 8 с.р. carbon lamps) — 
Private lighting 12,685 16,390 
PONE ( ois uer. eee Жун. Sede Gu 19,636 41,776 
Public lighting — ... .. .. ... 448 282 
32.769 298,448 
Plant capacity of station at end of 
year Sis, smb Men. “whats 3,720 kw. 3.720 kw. 
Maximum supply demanded 2,414 kw. 2,831 kw. 
Load factor e ibi 175 % 21:1 7 


The units used in distribution will, of course, go up from 
year to year, but the opening of the Blyth's Wharf Station will 
materially check the rate of increase, as it will reduce the heavy 
transmission losses occasioned by supplying the eastern end 
of the borough from Osborn Street. 


The following figures, calculated from the revenue 
account, give an analysis of the costs in pence per 
unit sold with the corresponding figures for the pre- 
vious year (see ELECTRICAL ENGINEERING, Vol. I., page 
830) : — 


Costs PER UNIT SOLD. 


Year ended Year ended 


Generating costs— Mar. 31, 1907. Mar. 31, 1908 


Ова. i ee cu о. ж 0:344. 0:39d. 
Steam from dust destructor  ... 0:14 0:10 
Oil, waste, water, and stores... 0:03 0:03 
Wages PP 0:11 0:10 
Repairs and maintenance ... ... 0:06 0:04 
Distributing costs * — 
Wages, repairs, and maintenance 0:04 0:04 
Total works cost 0:72 0:70 
Management charges, &c.— 
Rents, rates, and taxes doa 55 0:09 0:08 
Salaries and wages А е 0:11 0:11 
Stationary, insurances, legal an 
establishment charges |... ... 0:06 0:06 
Total cost per unit sold (ex- 
cluding cap:tal charges) ... 0:98 0:93 
Interest and repayment of loans 0:62 0:62 
Cost of temporary work written off 0:02 0:02 
Total cost per unit sold (in- 
cluding capital charges) ... 1:72 158 


The total working expenses, as analysed above, were 
£24,347 (immeluding maintenance to public lamps), and 
the receipts from all sources amounted to £48,827. Of 
the balance thus given, interest and repayment of 
loans absorbed £15,282. and £270 was written off as 
eost of temporary work, leaving a surplus of £1,928. 
The balance carried. forward from the previous year 
was 62.467. Of the £3,395 thus produced, £547 was 
written off for various purposes, and £1,200 was carried 
to reserve, so that £2,946 was finally carried forward 
to the next account. 

* Attendance and repairs to publie lamps is not ineluded in the distribution 
costs as given above, but amounted to £2,004 or about 0 4d. per unit sold for 
publie lighting for 1907, and £2,355 for 1908, 
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With regard to the cost of fuel, Mr. Tapper writes 
as follows in the report :— 


The accumulation of an exceptionally large stock of coal due 
to the threatened coal strike in the early part of the winter, 
together with the slightly higher coal prices obtaining during 
the year, and the necessity for the more extended use of the 
turbines, running non-condensing during the past winter, have 
unfortunately left their mark upon the coal bill. The quantity 
of coal used during the vear has been 12,514 tons, 2,441 tons 
being Welsh coal (large and small) purchased at an average 
price of 19s. 5d. per ton, and 10,073 tons bituminous small coal, 
the average price of which was 13s. 8d. per ton. 

The following figures will be of interest, viz. :— 


1906-7, 1907-8. 
msc d M REESE rst. 
De-tructor Destructor 
Coal. steam. Coal. steam. 
Units generated 3,045.643 1,332,255  5,050.037 1,388,555 
Total cost of fuel £6,651 £2,507 £9,247 £2,314 
Average cost per unit 
gencrated 0-405d. 0:451d. 0:439d. 0:400d. 


It will be seen that a slight increase in the fuel cost per 
unit is recorded. This has, however, been more than covered 
by reductions in other directions, bringing the total cost down 
by approximately 8 per cent. 


The following table shows the capital expenditure 
under different headings up to March 31st. 1908 :— 


£. £ per kw. 

Land... .. 22.650 6:1 
Buildings ... 60,344 16:2 
Machinery ON. UND 15:9 
Accumulators .. 2,565 0*7 
Mains у 111,554 30:0 
House services .. ie. anther. С 12,006 3:2 
Meters and demand indicators 7,502 2:0 
Electrical instruments ... 2, 948 0:8 
Tools a.. cu ... fakes xc BRR. cd 896 0:2 
Other items 8,510 23 
£987,960 £71:4 

Deduct amount written off out of 
profits 8,346 2:2 
£279,614 £752 


The following is the result 
of the ballot for new members at the meeting on Thursday : 
Associate Members—T. C. Baillie, J. S. St. G. Cooper, W. Н. 
Frazer, J. Lustgarten, L. C. Morris; Students—J. Brander, 
E. A. Corbin, H. Cross, S. H. Crow, F. De Lautour, J. J. 
Fitzsimons, F. J. Gibson, C. Higgins, A. Hutt, A. Lee, T. B. 
Richardson, F. J. Stevenson, H. P. P. Trimingham, F. R. D. 
Wickham. 


Canadian Electrical Association.- The eighteenth Annual 
Convention of this Association will be held in Toronto on June 
10th, llth. and 12th next. Several Papers on power transmis- 
sion and distribution are to be read and discussed. One Paper 
is of a legal nature, and deals with contracts. with special re- 
ference to the sale and purchase of power and the drawing up 
of specifications and purchase of machinery. | 


Metropolitan District Railway.—-Last week the running of a 
nine-car train from Barking to the City was commenced. It is 
claimed that this forms the longest multiple unit train in the 
world. The train is 450 ft. long, and carries 1,000 passengers. 
Five motor-cars and four trailers are used. At Whitechapel 
the train is uncoupled and divided into two of four and five 
cars respectively, which proceed separately, as the platforms of 
the stations further west are not of sufficient length to accommo- 
date nine cars. 


State Monopoly of Electricity Supply in Belgium.- According 
to the Klektrotechnische Zeitschrift, the Belgian Government 
has granted concessions for large power-stations in Brussels. 
Charleroi, Antwerp, and Ostend, for a period of 25 vears. At 
the end of this period, the whole of the transmission and dis- 
tribution cable network becomes the property of the State, 
which also reserves the right of superintending and acquiring 
the nower-stations. The four stations are large enough to supply 
nearly the whole of Belgium, and arrangements are provided 
whereby the four separate systems can be linked up together 
if necessary. The stations are guaranteed the supply for the 
State railways, and for other State purvoses, on terms not 
exceeding those of other competing supply authorities. Munici- 
palities are allowed to enter into contracts for supply for 
periods of not more than 18 years. 


Institution of Electrical Engineers. 


THE “ METALIK ” INCANDESCENT LAMP 


On page 767 of our last issue, in the course of an article 
on metal filament lamps for street lighting, reference was made 
to the satisfactory results which have been obtained at Croy- 
don with “Metalik?” lamps, which have been in use since the 
end of January for street lighting. We are now able to give 
a few particulars of this promising type of lamp. which has 
been put on the market in this country by б. M. Boddy & Co., 
incandescent lamp manufacturers, Newington Works, Liverpool. 
In addition to the favourable results reported by Mr. А. С. 
Cramb, of Croydon, we understand that at Bradford an average 
life of 1.407 hours has been obtained, and that on another 
corporation system, lamps are reported to be still unblackened 
which have been burning 1.356 hours. Other places where the 
lamps are in use include Hovlake. where a life of over 1.С00 
heurs is also reported, Liverpool, Waterloo, Shettield. апа 
Wallasy, and great progress has been made since the first in- 
troduction of the lamp last year. 

The ethciency of the lamp is approximately 14 watts per 
c.p., and at present lamps are made in the following sizes :— 
50 volts, 25 c.p.; 75 to 150 volts, 52 c.p. and 50 c.p.: 100 to 
130 volts, 100 c.p.: and 200 to 250 volts, 50 and 100 c.p. A 
24-volt 10-c.p. lamp, specially suited for train lighting. 1s 
also being introduced. Although the lamps have their fila- 
ments anchored in such a manner that it is possible to use them 
both in the case of high and low voltages, in practically any 
angular position, they are usually most successful if fixed in a 
downward vertical position. The filaments are manufactured 
under a special chemical process, of which we are unable at 
present to give full particulars, and the makers claim that they 
are of a tougher nature than any other metal filament, although 
quite as etticient. 

The standard lamps have mostly been made hitherto in the 
usual elongated bulb, but recentlv it has been found possible 
to make the filaments shorter and more rigid, and a new type 
has been brought out with a smaller sized bulb, specially suit- 
able for chandelier and ornamental fittings. This form includes 
32-c.p. lamps for voltages from 70 to 150 volts. Although of 
slightly higher price, the lamps have found much favour, 
especially in Paris, where large numbers are already in use, and 
we understand that during the last few days an order for 250 
of these has been received for fixing in chandeliers in a church 
in England. The high-voltage 50-c.p. lamps are also now made 
with spherical bulbs, which we understand are preferred by 
many corporation engineers for street lighting, for various 
reasons. 


Electrically Propelled Commercial Vehicles.—The lorries manu- 
factured by the Siemens-Schuckert Werke are provided with 
batteries of lead cells, manufactured by the Akkumulatoren- 
fabrik A.-G., of Berlin. The battery, which is placed under a 
hood in front of the driver, consists of 40 cells, and has a 
capacity of 244 ampere-hours at a five-hour discharge rate. <A 
two-ton lorry with this battery will travel 27 miles оп one 
charge. The motor is a 7 h.p. series motor, geared to the 
back wheels through differential gearing. АП gear wheels are 
of nickel-steel, and run in oil. The efticiency of the motor 
varies between 80 and 85 per cent. The wheel of the band- 
brake situated on the motor shaft is constructed in the form 
of a fan to assist in cooling the motor. Ап omnibus with the 
above equipment is capable of carrying sixteen passengers. 

Arc-Lamp Electrodes.—A Paper, read by A. B. Cornwell be- 
fore the American Institute of Electrical Engineers, and re- 
ported in a recent issue of the Western Electrician, contains 
some interesting information concerning arc-lamp electrodes. 
Electrodes were grouped into three classes: (1) carbon elec- 
trodes, (2) impregnated carbon electrodes, and (3) electrodes of 
metallic oxides and of metals. Carbon electrodes will maintain 
a steady are on alternating-current circuits at а low voltage. 
The one-half-inch carbon is most generally used, but experi- 
ments show that five-sixteenth-inch carbons have a higher 
ећсепсу, whiter light, and hold a steadier arc. The expense 
of trimming, however, is increased with the smaller carbon. A 
few of the minerals used for impregnating electrodes of the 
second class are silicates, chlorates, phosphates, and boric acid 
to reduce combustion, magnesia and borates of soda and potash 
to increase the conductivity, and salts of calcium and phosphates 
to increase the luminosity. The proportion of minerals sorne- 
times reaches as high as 7 per cent. In the third class the 
electrodes are made up of metallic oxides. such as magnetite 
and hematite; titanium oxide possesses good luminiferous pro- 
perties, but is a bad conductor. In the magnetite arc-lamp the 
negative electrode contains oxides of magnetite, titanium, and 
chromium. The positive electrode is usually a metal. copper 
having been used to some extent. The life of a magnetite elec- 
trode is about 175 hours to about 120 hours for the carbon. A 
magnetite arc requires no inner globe. It can be operated off 
direct-current circuits or off alternating-current circuits with a 
mercury rectifier. 
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THE BIRMINGHAM ELECTRICAL FITTINGS INDUSTRY 


ANY of our readers will doubtless be interested 
to have some account of the present condition of 
the fittings industry, and as Birmingham is the chief 
centre for this branch of manufacture, we propose to 
give the results of our investigations in this city. 
Several reasons combine to render Birmingham speci- 
ally adapted for this class of work. Birmingham 
brassworkers have always displayed enterprise and fore- 
sight in adapting themselves to new conditions, and 
at the advent of electric light took up the manufacture 
of electroliers and other fittings to such purpose as to 
obtain a practical monopoly of this trade. Rolling mill 
and tube works abound in the neighbourhood, and pro- 
vide the sheets and tubes for conversion into fittings of 
every description. The glassware for use in connection 
with fittings is also produced largely in the district. 
A large proportion of the fittings turned out are of 
the machine-made description, the parts being stamp- 
ings rather than castings, spinnings rather than hand- 


Fic. l.—BrigMINGHAM GuILD or HANDICRAFT : TABLE STANDARD. 


raised or hammered work. At the present time, how- 
ever, it is noticed that there is a distinct tendency 
towards the introduction of a more artistic fitting, into 
the production of which individual skill enters to a con- 
siderable extent. The Municipal School of Art has 
recently started a special class for brassworkers, and it 
is to be anticipated that the craftsmen trained in this 
manner will exercise a beneficial effect in the industry. 
At the same time it should be pointed out that the 
power to improve the type and design of fittings rests 
almost entirely with the head of the firm, and there 
appears to be considerable need for an art class in metal 
work for the benefit of the employer as well as the 
employee. 

Whilst on this subject it should be pointed out that 
the Guilds of Handicraft are exerting a good influence 
on the design and manufacture of electrical fixtures. 
The Birmingnam Guild of Handicraft set before them- 
selves a high artistic standard and steadfastly refuse to 
undertake work which does not conform to this 
standard. This firm takes every year one or two ap- 
prentices who have been through the complete course 
at the Municipal School of Art, and has now a staff 


of workers with both artistic perception and technical 
skill. Practically the whole of the work turned out by 
this firm is hand-made, and it is significant of the 
demand for this type of fitting that several orders have 
been received from the United States. It may be 


Fic. 2. -BiRMINGHAM GUILD or HANDICRAFT: 5-LIGHT FITTING. 


mentioned that the Guild was created by the Kyrle 
Society with the object of providing work for metal 
workers and others who were in need, and reached by 
gradual steps its present semi-commercial status. 


OuE Ad. 
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-Firrivcs with TANTALUM LAMPS MADE BY THE 
BROMSGROVE GUILD oF APPLIED ARTS. 


Fic. 3. 


Another guild which is carrying out highly artistie 
work at the present time is the Bromsgrove Guild of 
Applied Arts, which was founded some seven years ago 
by Mr. Gilbert with the express object of reviving the 
class of work for which the eighteenth and earlier cen- 
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turies were famous, work which bore the mark of the 
feeling and care taken in its execution, in contrast to 
the machine-made repetition work, which was the 
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Fic. 4.—ErLEcrROLIER MADE BY IHE BROMSGROVE GUILD 
OF APPLIED ARTs. 


natural outcome of the vast development of machinery 
in the Victorian era. This guild is located at Broms- 
grove in the centre of one of the prettiest rural districts 
in mid-England. 

Before describing the specialities of various firms we 
may mention that during our visit of inspection of 
some of the shops we noticed that a new system of in- 
sulation has recently been adopted by the Admiralty 
for fittings to be used on board ship. Instead of 
earthenware, or other fragile material, mica or micanite 
is employed, one object being to employ a thoroughly 
reliable insulating material, and to avoid risk of frac- 
ture during the firing of guns. Switches, plugs, fuse, 
distribution, and main switchboards were in process of 
construction on these lines. The larger boards are 
built up of angle iron, the live parts being insulated 
from the frame by sleeves or washers of micanite: in 
the case of switches and plugs, the bodies of which are 
of brass, dises of micanite are inserted to act as an in- 
sulating lining. The Admiralty has also recently taken 
up the loop-in method of wiring for ship work, and this 
has caused considerable alterations of ceiling roses, 
&e., on account of the larger number of glands neces- 
sary for the additional leads. These glands are of cir- 
cular section, with grooves slotted in the periphery for 
tightening purposes. 

General Electric Co.—As would naturally be expected in the 
case of the firm which is responsible for the introduction of 
the Osram lamp, a considerable amount of attention has been 
devoted to fittings specially adapted for use with this peculiarly 
shaped bulb. Although a series adaptor is a cheap and con- 
venient method of utilising the Osram lamp where the voltage 
is too high for single lamps, nothing whatever can be said in 
its praise as an objet d'art, and some of the recently designed 
fittings produced by this company are a great advance in this 
respect. Mill fittings, pendants, bulkhead and ceiling fixtures 


have all been modified to meet the altered conditions, and 
naturally the shades and globes have also come in for revision. 

On account of the less satisfactory working of Osram lamps of 
high voltage in any other position than the vertical, the company 
are at present getting out a new design of swivelling ball socket 
to get over the difficulty. This socket consists of two half- 
spheres held together by a bead, and so arranged as not to 
damage the insulation of the conductors. 

A novelty is now being put on the market under the title 
of " Easyphix," which may be said to resemble the well-known 
child's toy, ** Mechanics Made Easy." The basis of the fixture 
is a spinning in the shape of a flat ring, in the periphery of 


Fic. 5.—GENERAL ELECTRIC Co.: New PENDANT FOR TWO 
OSRAM LAMPS. 


which there are sixty holes. In these holes are fixed a greater 
or less number of arms of various designs, so that the fitting 
can be used at will for 2, 3, 4, 5, 6, 10, 12, or 20 lights. The 
figure 60 was selected as affording the greatest number of per- 
mutations of convenient size. One of these fittings is illustrated 
on the opposite page. 

*tampings and spinnings enter very extensively into the 
make-up of fittings, as they are much more cheaply produced 
than castings when made in large quantities, but a large amount 


of casting is done, more especially in connection with the 
smaller partes. 


C. J. Thursfield & Co.— This old-established but comparatively 
little-known firm devote their attention largely to the manu- 
facture of fittings to special designs which are for the most 
part of substantial construction. The parts are mainly castings 
which are finished almost entirely by handwork, and it is 
interesting to note that the firm does its own casting. А con- 
siderable number of fittings have been supplied for the Indian 
market, and some massive fittings have been supplied for 
Governnent buildings. As an indication of the care taken by 
this firm to study the wishes of their customers, it may be 
mentioned that a special line of what a Britisher would style 
unduly ornate fittings has been developed to suit the Oriental 
taste of the Indian, who is not satisfied with the more plain 
fittings used for the most part in England. 


Verity's, Ltd.—' This firm have a good supply of orders, and 
are busy in all departments. In the fittings line more artistic 
and elaborate designs are in demand, and these necessitate a 
greater amount of handwork than the cheap style of article. 
An improved type of electrolier was seen, in which the arms, 
instead. of being screwed direct into the central ball, are fixed 
in а ring of substantial design, and the ball is divided along 
its horizontal diameter beneath the ring, so that by the loosening 
of a vertical screwed rod the bottom half may be removed, and 
the wiring carried out with great ease. This obviates the 
trouble often experienced in wiring the old type of fixture. 
Another interesting item is a tilting shade carrier for cord 
pendants, which is capable of adjustment in two planes, so 
that the direction of the light can be varied with 


facility. 
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This is on new lines, and is a great advance on previous 
designs. 

Another new development by this firm is an improved type 
of suspension chain, consisting of a ring with four projecting 
pins 90° apart, on opposite pairs of which are fixed links. This 
invention is due to Mr. Smith, and its object is to provide a 


Fic. 6.—Generac Exvectric Co.: **EAsyruix ” 
Fittinc (10 LIGHTS). 


Fic. 7.—VERITY’S, LTD. : 


safe and convenient method of running the flexible conductor. 
The conductor is threaded through the rings, and is conse- 
quently not subject to the same liability to injury as with the 
ordinary type of chain. 

J. H. Tucker & Co.—This firm found that its quarters in 
the heart of Birmingham did not allow of sufficient room for 
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Fic. 9.—J. Н. Tucker: TUMBLER SWITCH DOWN, 
SHOWING ROLLER ACTION. 


the necessary extension of their business, and taking the bull 
by the horns have moved out into what a year or two ago were 
open fields. Here they have unlimited room for future extensions, 
have first-rate shops designed without regard to restrictions of 
space, with the advantage of much better natural lighting than 


ELECTROLIER WITH 


is possible in a crowded city area, and much more healthy 
conditions for their employés, who are, for the most part, 
women and girls. To indicate one economy effected we may 
mention that the amount of artificial light required is reduced 
by two hours per diem. Messrs. Tucker’s are shortly bringing 
out a new catalogue embodying the recent improvements in 


Fic. 8.—Vgniry's, Lrp.: Тилїхс SHADE 
CARRIER FOR CorD PENDANT. 
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SPLIT BALL FOR EASY WIRING. 


the design of their manufactures. Among these may be men- 
tioned an improved construction of tumbler switch, in which 
the necessity for putting a :train on the insulating bush is 
done away with (Fig. 9), and a double contact is employed 
(Fig. 10), acting on both sides of the switch blade, and adjusting 
itself much more easily than the single contact, which only 


Fic. 10.—J. Н. Tucker’s TUMBLER Swrrcu, 


DovBLE CONTACT. 


WITH 


acts on one side of the blade. This arrangement avoids the 
possibility of there being bad connection with consequent 
sparking. А large number of the parts of the switches, &c., 
are turned out by automatic turret lathes, but the majority of 
the stamping is done by hand. 
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F. and C. Osler, Ltd.—It may not be generally known that 
this firm were originally manufacturers solely of glassware. 
When electric light came into vogue, a demand arose for elec- 
troliers of the cut crystal type, and the firm gradually took up 
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metal work. It may be remarked that the fact of the firm 
producing both the glass and the metal ware greatly facilitates 
the production of artistic fittings. One example which came 
before our notice was a small pendant with gunmetal frame, 


Fic. 12.—Oster & Co. : 5-ілснг FirriNo, GEORGIAN STYLE. 


into which the glass globe had been blown whilst still in 
plastic condition. 

The class of fitting for which this firm is now justly famous 
is the 18th century or Georgian style, which has been evolved 
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by Mr. Herbert Pepper after long and careful study of the 
architecture, furniture, and decorative art of this pericd. They 
may be said to hold the same position in regard to electric 
light fittings that Sheraton and Chippendale do to furniture, 
and if it is borne in mind that there were no examples of 
such work extant for the designer to reproduce and imitate, it 
must be acknowledged that great credit is due to this firm 
for its creation of this style of fitting. Other styles produced 
are the Adams and Dutch. 

During a tour of the works, the point which strikes one most 
forcibly is the large amount of manual skill exercised. Most 
of the processes are carried out by hand in contrast to the 
automatic machine methods used to such a large degree at the 
present time. The price of a cut glass dish for bulk-head or 
ceiling fitting is seen to be perfectly reasonable when the time 
and skill necessary for its production is taken into account. 
The grooves are first ground out roughly by a steel wheel with 
fine sand as the triturant, next smoothed up by a stone, and 
finally polished by a wood wheel. The amount of care, skill, 
and patience necessary to do this must be seen to be properly 
appreciated. 


FIRE ON THE CITY AND SOUTH LONDON 
RAILWAY 


. FIRE occurred in the Clapham Common Station 
of the City & South London Railway on Sunday 
morning under somewhat peculiar circumstances. On 
Saturday night the last locomotive was left in the 
station as usual, and everything was shut down, in- 
cluding the generating station, at a quarter-past twelve. 
The station 18 only opened at half-past eleven a.m. on 
Sunday morning, as there would be practically no City 
traffic on that morning, and the line is not working, 
but at seven o'clock smoke was seen to be issuing from 
the top of the station. The alarm was given, and fire 
engines and fire escapes arrived on the scene. Тһе 
firemen experienced some difficulty in getting down to 
the platforms, owing to the dense smoke that was ris- 
ing, but finally, by using smoke helmets, they succeeded 
in descending to the platform. "There they found that 
the locomotive already mentioned was in flames, and it 
was only a matter of a few minutes to extinguish it. 

In a report, which appeared in the Times on Monday 
morning, it was stated that the fire was probably the 
result of '' the current having short-circuited,” and 
mention is also made of ** the hazardous task of shift- 
ing the engine motor out of the way of the other roll- 
ing stock." Needless to say, it is quite impossible for 
the fire to have been electrically caused, as the current 
was entirely switched off and the generating station 
had been actually shut down since the previous night. 
It is thought that the fire may have been due to the 
emergency oil lamp having been left burning and in 
some way setting fire to something, or else that а 
match or cigarette end had been left in the cab of the 
locomotive near а box in which waste, &c., is kept. 
The watchman, who was below at 3 o'eloek in the 
morning had reported that all was well. 

Although the locomotive was of steel construction. 
the fire had done considerable damage, as all the 
‘ables and casing had been burnt out, and there is very 
little of the controller left. 


Damage to Cables by Trawlers.—A Reuter telegram reports 
that the Commercial Cable Company has made representations 
to the State Department at Washington, requesting diplomatic 
correspondence with Great Britain on account of damage done 
by English fishing trawlers to the American submarine cables 
between America and Europe. The Commercial Cable Company 
states that during the past three months it has been put to an 
expense of over $100,000 in repairing its cables within fitty 
miles of the Irish coast on account of these fishing trawlers, 
two and even three of the cables having been injured and 
broken at a time. The interruptions affect not only communica 
tion between Europe and America, but also between Great 
Britain and Canada, and, consequently, between Great Britain 
and Australia. 
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THE MANCHESTER ELECTRICAL EXHIBITION 


GOOD deal of progress is being made in the ar- 

rangements for the Electrical Exhibition, which 
is to be held in Manchester in October next. At the 
last meeting of the Conunittee, held in the Electricity 
Department of the Town Hall, Manchester, on Tues- 
day, May 12th, applieations and inquiries for space 
from some 130 would-be exhibitors were dealt with, 
and a very large number of allotments were made. 
Since that date applications and allotments are being 
dealt with as received, and there are ample indications 
to prove that the Exhibition will be thoroughly sup- 
ported by all branches of the industry. A number of 
interesting. exhibits of machinery in operation have 
already been arranged for by combinations of the prin- 
cipal motor manufacturers and the makers of textile 
machinery, machine tools, and the like. As already 
announced, the Exhibition is receiving the support 
not only of the Manchester and Salford Corporations, 
but of some thirty adjoining towns and the Lanea- 
shire Eleetrie Power Co.. which is in itself a strong 
indication as to the importance which is attached to it. 
It will undoubtedly serve as a great impetus to the 
industry. 

The electrical trade generally must not underrate 
the importance of the Exhibition, as it is their own, 
being run by themselves and for trade benefit only; 
and as Manchester is known to be the centre of one of 
the greatest manufacturing districts in the world, the 
far-reaching effect of such an Exhibition is bound to 
bring beneficial results to all taking part in it. 

A further meeting of the Committee was held in the 
Town Hall, Manchester, on Tuesday last, when a 
number of important applications for special exhibits, 
which it is considered are likely to be particularly 
attractive, were arranged for. 


Supply of Current. 


Electricity for exhibitors’ stalls will be supplied by the exhi- 
bition to each stand at 2d. per unit for lighting. and 14. per 
unit for power. The supply will be (a) three-phase alternating 
50 periods at 400 volts, and (b) continuous current at 200 volts 
for lighting, and 400 volts for power. (For 34 h.p. motors and 
below this power 200 volt continuous current may be used.) 
Alternating current lighting supplies will be furnished at 240 
volts, t.e., the voltage between either phase, and the star point. 
Exhibitors must arrange to balance up their lighting equally 
between the three circuits, where three circuits are taken to 


one stand. 
Wiring Rules. 


The necessary meters, main fuses and main switches, at a 
rental varying from one to two guineas, according to capacity, 
will be provided by the exhibition authorities. The exhibitor 
must provide suitable space on his stand, and a board on which 
the above can be mounted. The connection of the supply- 
leads to the main switchboard will be carried out by a duly 
authorised firm on behalf of the exhibition. Exhibitors will 
be required at their own cost to wire their stands generally in 
accordance with the regulations of the Manchester Corporation 
and to the following details. 

The exhibition reserves the right through their Consulting En- 
gineers, Messrs. Pearce & McCowen. members of the I.E.E., 
to refuse to connect any stand which does not comply with 
the above regulations or conditions herein set forth; and for 
the purpose of ascertaining that their regulations are complied 
with, their Consulting Engineers shall have the right to ex- 
amine the wiring and connections to each and every stand: 
and in the event of any disagreement, the matter to be referred 
to the Hon. Consulting Electrical Engineer, Mr. S. G. Castle 
Russell. The exhibition also reserves the right to limit the 
supply to any consumer. | 

Distribution. Boards and Local Circuits.—The supply to each 
stand from the main switchboard must be sub-divided into cir- 
cuits and controlled by D.P. fuse boards, to be supplied by 
the exhibitor. The fuses are to be of the bridge or other 
approved enclosed type; the terminals and bus-bars are to be 
efficiently mounted on porcelain or slate bases, and contained 
in boxes lined with ashestos sheets and amply divided between 
opposite poles. No incandescent lamp circuit. shall exceed four 
amperes, and no other single circuit 15 amperes, without first 
obtaining the approval in writing of the Consulting Engineers. 
Pranch switches, if used, shall be of the tumbler tyne. high 
pressure pattern to carry four amperes. Are lamp circuits must 
be controlled by D.P. fuses and linked switches. Motor circuits 


must be controlled through D.P. fuses, linked D.P. switches, 
end moanted in metal cares. АП switches with projecting 
handles must be so protected that they cannot be actuated acci- 
dentally. Enclosed type starting switches and resistances must 
also be supplied, the latter being provided with “maximum " 
and “ no-voltage " releases. 

('onductors.—No bare conductors allowed. АП conductors 
shall be of tinned copper, and shall be so proportioned to the 
work that the current density shall not exceed a ratio of 800 
amperes to the square inch. All conductors, except flexible 
cords, shall be insulated with pure and vulcanised rubber, taped, 
braided, and compounded, and have an insulation resistance of 
not less than 1.000 megohms per mile. Flexible cord shall be 
insulated with pure or vulcanised rubber, and covered with 
stout silk, cotton, or other approved braiding. Its use must 
be restricted to pendants and portable appliances approved by 
the Consulting Engineers. Wires and cables shall be adequately 
and firmly fixed, and in all cases where wires are within reach 
of the public they must be enclosed in wood casing or other 
approved covering. All joints must be covered with pure 
rubber and proof tape. On circuits to carry more than four 
amperes, clamped joints must be used. 

Protection of Conductors, Unencased conductors must be 
out of reach of the public, securely supported on insulators, 
run in such a position as to be reasonably free from any inter- 
ference that might otherwise cause them to be damaged, and 
tappings must be made by insulated conductors other than 
flexible, with properly taped joints. Unencased conductors must 
not be in contact with bunting, gauze, cloth, or other covering 
material. “Fairyland” strips are allowed, but unless holders 
are fitted with metal backs, must be securely mounted on 
Uralite or similar board or insulators out of reach of the public. 
No. *E.L.B." flexible strip or boards will be allowed unless in 
iron cases with glass fronts. Wiring at the back of wood sign 
boards must be encased. Wood casings with batten holders 
will be allowed. Exhibitors proposing any system of lighting 
not included in the above will please send full particulars to the 
manager forthwith, for consideration, as otherwise it may not 
be possible to connect their stands. 

Celluloid.—No imitation candles, shades, or other accessories 
made in celluloid will be allowed on fittings connected to the 
supply or to accumulators. 


Metal Tubing.—If{ metal tubing be used, both lead and return 
wires must be in the same tube, screw jointed, and earthed, 
unless exemption be granted by the Consulting Engineers. 

Local Switches, —All switches must be of quick action, ampie 
dimensions and "break," and without intermediate position 
between “оп” and ''off." They must be placed out of reach 
of the public, and must not be placed beneath counters or in 
show cases, but preferably mounted and protected as distribu- 
tion boards. 

Show Cases.—' These must not be lighted from the inside. 

Arc Lamps.—Not more than six arc lamps shall be simul- 
taneously in use on one stand. and the supplv for any one arc 
lamp shall not exceed 15 amperes by 55 volts, 74 amperes by 
110 volts, or 4 amperes by 220 volts. No naked arcs will be 
allowed. Arc lamps must be enclosed with one or more globes, 
and ash trays, if provided, must be efficient. The outer globe 
must be protected with wire netting if deemed necessary by the 
Consulting Engineers. The lamps must be suspended on in- 
sulators bv steel wire or hooks, not by the conductors. The 
connecting cables must be suitably protected from contact with 
inflammable material. External resistances must be in fire- 
proof cases, and must be mounted at least 12 ins. horizontally 
and 18 ins. vertically from woodwork or other inflammable 
material. Each series of arc lamps must be controlled through 
D.P. cut-outs and linked switches. 

Electrice Motors.— Motors exceeding | h.p. must be of the 
“totally enclosed ””' or "ventilated enclosed " type. and must be 
mounted on sheet-iron trays to catch oil. In the latter type the 
ventilated openings in the motor must be covered with metallic 
gauze. The starting currents of any motors and the number of 
steps on the starter must conform to the standard regulations of 
the Manchester Corporation. If the starting current of any 
motor be excessive in the opinion of the Consulting Engineers, 
they reserve to themselves the right to determine certain times 
for starting up, or alternatively, to request the exhibitor to 
provide an improved {уре of starter. For three-phase motors, 
squirre! cage wound rotors will be allowed up to 40 h.p. Above 
this the slip ring tvpe of rotor, or some other means of starting. 
must be provided, to be approved in writing by the Engineers. 

Transformers and Accumulators, —Neither live transformers 
nor aceumulators will be allowed unless special permission be 
granted by the Consulting Engineers. 

Stand Roofing.—\f and where stands may be covered on the 
top, the roofing must be of sohd construction, otherwise the 
stand will not be connected. 

Contractors.—The names of proposed contractors other than 
those on the Corporation's registered list must be submitted 
to the exhibition manager for approval by the Consulting En- 
gineers, and all stands must be ready for connecting up at 
least 72 hours before the opening of the exhibition. 
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CATALOGUES AND PAMPHLETS RECEIVED 


ARC LAMPS AND ACCESSORIES.—Two new leatlets are to 
hand from Mr. G. Braulik, of 217 and 218 Upper Thames 
Street. Опе of these deals with a new semi-enclosed continuous- 
current arc lamp, known as the "Aster Eclipse," intended to 
take the place of small tlame arc for interior lighting, and the 
other describes several forms of ratchet winches for lowering 
arc lamps. 

CRANE CONTROLLERS.—A new list from Messrs. Siemens 
Brothers Dynamo Works, Ltd. gives illustrations апа full par- 
ticulars of a complete series of crane controllers, embracing a 
number of patterns for continuous and alternating currents. 
These controllers are of a simple and substantial drum type 
with magnetic blow out. The contact fingers are of hard- 
drawn copper of a special hinged design pressed against the 
panel by a stout flat steel spring. No combustible material is 
used in the construction of the drum. A large number of 
different forms of hand wheels and levers can be fitted, 
including the convenient universal arrangement for working two 
controllers bv the movement of the same handle in different 
planes. Тһе resistances сап be attached to the controllers. 
arranged in separate cases. Special care is used in the graduation 
of the various steps. Both the continuous and alternating- 
current controllers сап be arranged for various different com- 
binations of forward, reverse, tree running, and braking posi- 
tions. A complete series of spare parts is listed, and very full 
information is given of the different forms of controller avail- 
able. A frontispiece shows a l-ton crane fitted with Siemens 
motors and controllers recently erected at Tower Bridge Whart. 


ELECTRIC FANS.— Particulars of а variety of forms of 
continuous-current “Stellite” fans are given in a new list Just 
issued by the Electric and Ordnance Accessories Co.. Ltd., of 
Stellite Works, Aston, Birmingham. These fans are British 
made, and are designed to pass the tests of the British 
Admiralty. The “А. P." pattern combines in itself the dis- 
tinctive features of the desk. trunnion and bracket types, and 
is thus equally suitable for use on table. fioor. desk, wall or 
ceiling. The frame consists of an ornamental cast-iron pedestal, 
with a gimbal ring of the same material. The pedestal is fitted 
with rubber feet to absorb vibration, and to prevent damage to 
polished surfaces. The gimbal has brass fittings. The field 
cores are cast in спе piece with the motor body. The com- 
mutator is of hard drawn copper, and the slots of the armature 
are carefully lined with insulating material. Double silk 
covered high conductivity copper wire is used for the armature 
and field windings, and before and after taping all coils are 
impregnated under vacuum with an insulating compound, and 
the armature bearings, of phosphor bronze, are fitted with 
wickfeed lubricators. The starting switch and speed regulator 
are fitted inside the base. the resistance consisting of wire coils 
wound on non-hygroscopic porcelain. Spring catches ensure the 
switch being left central on the respective stops. In addition to 
this universal type, ordinary pedestal fans, cabin fans, and 
porthole fans are listed. With the exception of the “cabin 
fans," which are intended for rooms with low ceilings and have 
two horizontal blades with 26 in. or 56 in. sweeps, all these 
fans are made in the 12 in. and 16 in. sizes, driven by what 
is described as a 1/16 h.p. motor. The motor for the larger 
cabin fan is an § h.p. 


ELECTRIC LIFTS.—A pamphlet from the Electric Construc- 
tion Co., Ltd., of Wolverhampton, describes their different 
tvpes of passenger and goods lifts. These can be obtained with 
either “drum” or "friction" drive, and with hand-rope, car- 
switch, or press-button control. The motors are specially 
designed for hft work, and are coupled to the winding drums 
through worm and worm-wheel reduction gear. Illustrations of 
some of the standard types of continuous-current and three- 
phase alternating-current control switchgear are given. 


SMALL MOTORS, CRANES, AND TRACTION EQUIP. 
MENTS.—Several new pamphlets have recently been issued by 
the Oerlikon Co.. of Zurich. One of these gives an interesting 
description, with numerous views, of the departments of the 
works where small motors are manufactured. These shops have 
recently been considerably extended. Illustrations of a number 
of types of the machines manufactured are also given. The 
other two pampniets give a very good idea of the large 
amount of work the firm is doing in the direction of electric 
cranes and heavy traction, by lengthy lists of contracts. carried 
out. and excellent illustrations of some typical examples of 
plant supplied, and views of railways equipped. 


STEAM TRAPS.-.4A leaflet from W. Geipel & Co., of Vulcan 
Works. St. Thomas's Street, N.E., gives particulars of the latest 
forms of the well-known Geipel *' Rapidity " steam trap, includ- 
ing both the ordinary and special Admiralty types. 


SWITCHGEAR, TESTING APPARATUS, &c.—4A ret of lists 
is to hand from Messrs. Morris and Lister, of Carlton Works, 
Coventry. Illustrations are given of complete switchboards for 
various purposes, and particulars are contained of а number 
of items of switchboard equipment, which the company specialise 


in, including quick-break knife switches, tubular porcelain 
switch fuses, thermal excess current alarms, ironclad switches, 
and a new form of thermal overload circuit breaker. |n the 
last-mentioned piece of apparatus, two contact blocks are fixed 
rigidly to, but insulated from, the switch arm. They are con. 
nected electrically by two parallel strips of suitable metal, each 
fitted with a steel catch piece. When the switch is closed, the 
strips are sprung apart over a fixed catch, and the full rated 
current does not loose the catch. Overload causes the strips 
to move apart, and the circuit breaker flies off under the action 
of a spring. "The testing apparatus dealt with includes Messrs. 
Morris and Lister's well-known eddy current brake for testing 
small motors, and a series of specially designed choking coils 
for testing alternating plant on inductive loads, on the lines 
described in Messrs. Morcom and Morris's recent paper betore 
the Birmingham Local Section of the Institution of Electrical 
Engineers. 

PORTABLE LAMP WITH PRIMARY BATTERY.— The New 
Ignition Syndicate, Ltd., of Canal Bridge, Old Kent Road, 
have sent us pamphlets relating to a portable lamp with a 
primary batterv, and have also showed us a specimen of it. 
The lamp is intended for emergency use, &c., and consists of 
a wooden box containing the battery, with the lamp fixed on 
the front. The battery used is a single-tluid one, and when 
the box is in its ordinary upright position, the plates ar? осї 
of the liquid. To ignite the lamp, the box is simply inverted. 
The zine is removable for replacement, and forms part of a 
watertight stopper. Two sizes are used, one containing a single 
cell, and the other containing two cells. The latter measures 
6 in. by 34 in. by 7 in. high, and weighs 5} lb. when charged. 
Metal filament lamps are used. It is stated that one charge 
suthices to light the lamp for six consecutive hours in the small 
pattern, and ten consecutive hours in the two-cell pattern. 


TWO-WAY SWITCHES, &c.—A new leatlet from A. Р. 
Lundberg and Son describes the construction and = applications 
of this firm's well-known “Marvel” switch, by which a large 
nuniber of systems of control of several lamps from one or more 


points can be effected (see ELECTRICAL ENGINEERING, Vol. Il., 
p. 624). 


WIRELESS TELEGRAPHY.—Several new publications have 
been issued by Marconi's Wireless Telegraph Co. These com- 
prise reprints of Mr. Marconi's lectures, given recently before 
the Royal Institution and the Liverpool Chamber of Commerce. 
and a pamphlet entitled “Ten Years of the Marconi System 
of Wireless Telegraphy." This contains a historical account. of 
the development of the Marconi system, from the experiments 
of Mr. Marconi in 1895, founded on the work of Hertz. Branly. 
and Lodge. The forms of coherers and other apparatus used 
in the earlier stations are described, and the simpler form: 
of “syntonic " and duplex transmission are explained by means 
of diagrams. The now familiar history of the perfection of 
transatlantic wireless communication is recounted, and an illus 
tration is given of the Marconi magnetic detector. A good many 
of the historical details have recently been given in our columns 
in connection with the company's annual report. 


Post Office Underground Telegraphs.—In a reply to a memorial 
from the Associated Chambers of Commerce, the Postmaster- 
General stated that the extension of the underground svstem is 
progressing as rapidly as possible. The line to Cornwall. which 
1$ of importance in connection with the submarine cables. is 
approaching completion. Work on the Newcastle-Leeds line 
and the main deron line to the north is being pushed on 
as quickly as possible, and the line from Edinburgh to 
Glasgow is nearly complete. 


Automatic Transformer Switch for Metallic Filament Lamp 
Circuits.—Mr. W. J. Davy. of Arc Lamps, Ltd., has a new 
automatic switch for metallic filament lamp transformer cir- 
cuits, in the stages of commercial development at present, and 
has a specimen of the apparatus under trial, so that it may be 
expected to be placed on the market at no very distant date. 
The switch is combined with the transformer, and a feature 
of it is that no alteration is made to the existing wiring. and 
one lamp switched on or the last lamp switched off will auto- 
matically cut the transformer in or out as the case may be. A 
brief reference to the patent was made in our last issue. 


Manufacture of Metallic Filament Lamps. 


L'Electricien, a method for the electrolytic manufacture. of 
metallic filaments has been recently patented. The method con- 
sists in electrolyticlly depositing a a of osmium-iridium alley 
on an ordinary carbon filament. The filament is made the 
cathode, and the electrolyte is a solution of potassium osmiate 
with a small amount of iridium chloride. The carbon core 1 
vaporised by raising the whole to a very high temperature by 
means of an electric current. The resulting osmium-iridiun 
filament is stated to be strong and ductile. —— 
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Comparison of the Board of Trade Ampere-Standard-Balance 
with the Ayrton-Jones Current-Weigher.—During the last tew 
years a new current weigher, designed at the Central Technical 
College, has been constructed at the National Physical Labora- 
tory with a precision not previously obtained in any instrument 
for the absolute determination of current. When the Board of 
Trade ampere balance was set up and verified in 1894, the 
platinum weight used with the instrument was adjusted so that 
a current which deposited silver at the rate of 1:118 milli- 
grammes per second produced, on reversal, a change of torce 
equal to the weight of the platinum. At that period such a 
current was believed to represent the ideal ampere with a fair 
degree of accuracy. Т. Mather and Е. E. Smith read before 
the Royal Society, on March 26th, an account of their experi- 
ments to compare these two Instruments. The comparison was 
carried out by the aid of cadinium cells and resistances used as 
secondary standards ot current; for example, 1! a current be 
passed through a resistance, and the strength of the current be 
adjusted until the P.D. between the terminals of the resistance 
is equal to the E.M.F. of a standard cell, then, when the cell 
and the coil are at given temperatures, a perfectly definite 
current must be passing through the coil. It the current be 
determined in absolute measure by means of a current. weigher, 
the combination of cell and resistance 18 standardised, and can 
be used subsequently аз a secondary standard of current. 
Knowing the relations between. E. M.F. and temperature for the 
cell. and between resistance and temperature for the coil, the 
current required to produce equality ot P.D. and E. M.F. at anv 
given temperature сап be found. The authors in this way 
standardised certain combinations of cells and resistance by 
means of the Ayrton-Jones weigher at Bushy, and then these 
were taken by hand to the Board of Trade Laboratory at 
Whitehall. Two slightly different methods of using the Board 
of Trade balance were employed, and the mean ot six inde- 
pendent comparisons carried out on three successive days show 
that currents, as measured by the Whitehall balance, are about 
0055 per cent. higher than their values in terms of the Bushy 
balance. That is, the Board of Trade ampere is about 1/30 per 
cent. smaller than 1/10 of the C.G.s. unit. of current as de- 
termined by the National Physical. Laboratory current-weigher. 
Further, the recent determination of the electro-chemical equiva- 

‘lent of silver at Bushy, taken with the above result, shows that 
the Board of Trade ampere is equal to the international ampere, 
as defined by silver deposit, within one part in 10,000. In an 
appendix to the Paper the authors deduce from the above, and 
from certain previous measurements at the National Physical 
Laboratory on standard cells, that the E. M.F. at 20° C. of the 
normal cadmium cell is 1:0186, Board of Trade volts, and that 
the E. M.F. at 15° C. of the normal Clark cell is 1:4520 Board of 
Trade volts. The former is in good agreement with the value 
1:0186 volts published by the Reichsanstalt. and the latter is in 
good agreement with the value 1:4529 determined by А. Р. 
Trotter at the Board of Trade Laboratory in 1904. 

The Colour of Lightning.—At the first afternoon meeting of 
the Royal Meteorological Society on Мау 20th, Mr. Spencer C. 
Russell read а Paper on "Observations on the Colour of 
Lightning, made at Epsom, 1903 to 1907." The author gave 
results of observations of fork lightning made during 57 
thunderstorms, and 78 observations of sheet lightning. It ap- 
pears that in fork lightmng red is the colour of the most fre- 
uent occurrence, and this is followed closely by blue, the least 
ae colours being orange and green. White is of the 
greatest frequence in sheet lightning, red and yellow being 
next. It seems that the presence of hail, when occurring in 
association with a thunderstorm, is intimately connected with 
blue ligntning. 

Production of Small Alternating Currents for Telephonic 
Measurements.—-At the Physical Society meeting last Friday, 
B. S. Cohen read a Paper on the above subject. For telephonic 
measurements alternating currents of frequency ranging from 
100 to 2.000 per second are of great service, and the output of 
the apparatus need be only about one watt. А variety of 
methods have been proposed and used, such as small alternators, 
humming telephones, and vibrating wire interrupters. The 

author's new device may be classed as an improvement of the 
vibrating wire method. This method in its ordinary form con- 
sists of a stretched metal wire carrying a tongue dipping into 
mercury. The current through the mercury and the wire 
energises a magnet, which is so arranged as to draw the tongue 
out of the mercury. The consequent stoppage of the current 
allows the contact with the mercury to be remade; and, of 
course, the frequency of the interruptions is mainly determined 
by the natural period of the wire. [t is found very ditticult to 
construct a vibrating wire which will run steadily at above a 
frequency of 300 per second: the.output is also small, and the 
frequency cannot be varied much. In order to overcome these 
difficulties the author arranges that the interruptions made by 
the vibrations of the wire do no more than charge and discharge 
a circuit or circuits comprising capacity and _ self-induction of 
variable magnitude. The trequency of the oscillatory charging 


or discharging of such a circuit is quite distinct from the 
wave frequency. The simplest form of the apparatus consists of 
a steel wire 1:06 mm. in diameter, loaded with a soft iron 
armature at its centre. The iron is kept in vibration by an 
electromagnet with a core of laminated stalloy, and it carries 
two platinum wire contacts dipping into two mercury cups. 
The wire is provided with a tension adjuster, and runs well at 
frequencies between 100 and 250. The one mercury cup serves 
to interrupt the current through the electromagnet; the other 
mercury cup serves to make and break a circuit containing а 
battery of cells and a condenser of self-inductance in parallel. 
The result is to set up damped trains of electrical vibrations in 
th: condenser and self-inductance circuit. Part of the self- 
inductance constitutes the primary of a small transformer, and 
the alternating. current to be used for experimental purposes is 
taken off the secondary of this transformer. The apparatus 
shown by the author was such that frequencies of 490, 959, and 
2,880 were produced by using capacities of 2:88 mfd., 0'8 mfd., 
and 01 mtd. The oscilographs exhibited showed that the 
electrical oscillations were produced by this apparatus only at 
the break of the mercury contact. Adding resistance to the 
circuit that is interrupted causes the appearance of oscillations 
at the make of the contact; and the result is better if, instead 
of adding a resistance, a condenser shunted by a self-inductance 
be placed in the circuit. lf, further, the added oscillation 
circuit contain a winding which can be used às primary of a 
transformer, waves can be taken trom this transformer ав well 
as from the transformer associated with the first oscillation 
circuit. Ву joining up the two secondaries so that these two 
waves either assist or oppose each other, sume interesting results 
have been obtained. For instance, the secondaries can be so 
joined that the result is seen in the oscillograph as a continuous 
curve, or complex curves of definite formation can be built up, 
and are often useful, for telephonic tests. In concluding, the 
author mentioned a curious phenomenon which he has noticed in 
connection with the sparks at the platinum-mercury contacts used 
by him. The contact point has an amplitude of motion of about 
4 mm., and the mercury cup possesses an adjustment for raising 
or lowering it while the wire is vibrating. It is found that if 
the cup be slowly raised, a series of sparkless points are passed 
through. These points are very sharply defined; а movement 
either. way ot about 007 mm. restores the usual sparking 
condition. 

Heat Dereloped in Thoria by its Radtoactivity.—In the May 
Physical Review, the experiments of G. D. Pegram and Н. W. 
Webb on the elevation of temperature of thorium oxide due to 
its own radioactivity are described. About four kilograms of 
the material were placed in a spherical Dewar bulb, and this, 
with a metal cylinder for protection, was put in an ice bath. 
One junction of a thermo-couple was put in the mass of oxide 
and the other junction. was kept in the ice.. The measurements 
of the E. M.F. between the junctions showed that the mass of 
thorium oxide maintained a higher temperature than the ice 
bath. By sending a small current through wires previously laid 
in the oxide, heat was introduced at а known rate and the 
small elevation of temperature measured. by the thermo- 
junctions. A comparison of the elevation of temperature pro- 
duced naturally in the oxide with that produced artificially as 
indicated, led to the conclusion that the thorium oxide was 
developing heat at the rate of 0'96х 10-° calories per hour рег 
gram, or about one-tenth of an erg per second per gram. From 
this value the heat developed by pure thorium oxide in its 
equilibrium state was calculated to be 2х 10-° calories per hour 
per gram. As measured by the total energy liberated рег 
second, thorium oxide 1s about a three-millionth part as ds 
active as radium bromide, 


Continental 


Electric Pendulum.—A_ pendulum is essentially -a regulator, 
and should be emploved as little as possible for driving, or for 
transmitting a driving force. Mechanical escapements have 
reached a great perfection, but wherever solids are in sliding 
contact there is friction and wear, and even when the friction is 
minimised by means of oil, the oi] becomes varied after a time 
and loses its lubricating power. Оп Cornu’s principle, now 
extensively applied, а bar magnet is attached to the bob, and 
moves in and out of a fixed coil. The driving impulse may 
thus be transmitted magnetically without any solid contact. An 
extension of this is proposed by C. Féry, in Bulletin No. 278 of 
the French Physical Society. He substitutes a horseshoe magnet 
for a bar-magnet. The second pole moves through a ring of 
copper attached to the bob of an auxiliary pendulum synchronous 
with the first pendulum. but which automatically sets itself to 
swing a quarter-period behind the first pendulum in phase. It 
is this auxiliary pendulum which releases the current impulse 
used for driving the chief pendulum, апа works апу relays used 
for recording apparatus. The minimum interference with the 
swing of the chief pendulum is thus secured. 

Atmospheric Electricity.--'The study of atmospheric ionisation 
has lately been assiduously cultivated on account of its intluence 
on the range of wireless transmission. D. Smirnow contributes 
sme general results of his observations to the Physikalische 
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Zeitachrift for May 15th. In the winter, when the sun’s effect 
is feeble, positive ions accumulate in the upper air, and the 
field intensity between them and the negatively charged earth 
increases. The author distinguishes three main controlling 
factors. The cooling of the earth’s surface at night produces 
a diminution of the conductivity of the air nearest to it, and 
a consequent diminution of the field above. This process 1s 
reversed in the morning. Ascending currents, especially in 


summer, carry up positive ions mainly, and leave behind the 
negatively charged dust. This produces a decrease of the field 
in the lowest layers. As regards the direct effect of the sun's 
rays, they produce negative charges in the highest atmosphere, a 
diminution of the positive 1005 in the middle strata, and a 
diminution of the potential gradient near the ground. This is 
especially marked in winter in the northern hemisphere, when 
the earth is nearest the sun. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


At the thirteenth meeting of the American Electro-Chemical 
Society, held at Albany, April 30th, Mr. Е. T. Snyder con- 
tributed a Paper upon the “ Distillation of Turpentine by Elec- 
tricity.” Pine woods contain volatile hydro-carbons with boil- 
ing points varying from 130° C. to 250° C., and the fraction 
boiling between 155° to 170° constitutes what is commercially 
known as turpentine. The process of obtaining turpentine 
from wood is an extractive one, as the turpentine is actually 
contained in the raw wood. One of the chief difficulties in con- 
nection with turpentine distillation is the fact that at 175° C. 
the turpentine commences to decompose, and the higher the tem- 
perature the greater the decomposition. Consequently, it is neces- 
sary to distil it within relatively narrow temperature limits. 
If the heating is insufficient, part of the turpentine is left in the 
wood; if the temperature is too high, a portion of the turpen- 
tine is decomposed ; and if decomposition does take place, small 
quantities of objectionably smelling products are produced and 
become incorporated with the turpentine, and this very 
materially affects its selling price. There are two processes for 
obtaining turpentine: one by tapping the tree and subsequent 
distillation of the resinous products obtained, and the other, 
which is of more recent date, at апу rate in America, the dis- 
tillation of wood refuse. The difficulty of distillation in 
ordinary iron retorts is the tendency for the wood against the 
sides of the retort to become overheated and spoil the quality 
of the turpentine. It was considered that perhaps the tem- 
perature might be more easily regulated electrically than by 
ordinary fire heating. An experimental plant, electrically 
heated, was recently fitted up at Vancouver, B.C. As the re- 
sults obtained were considered satisfactory. a commercial plant 
capable of dealing with three cords per day was erected, and 
has been in operation satisfactorily at Vancouver since July, 
1997. Oblong ''cans " are placed in the brick retort, consisting 
of a number of brick chambers, and the retorts are flanged so 
that they dip into grooves round the top of the retort, which 
are filled with tar, thus forming a gas seal when the can is in 
the retort. An electrical current at 110 volts pressure is carried 
through the retort by means of wrought-iron strips, which are 
threaded through the brickwork. The current supply for each 
retort is independently controlled by the switchboard, which 
also holds the direct-reading pyrometers, one of which registers 
the temperature at the outside of the can, and the other which 
registers the temperature at the centre. The leads of the pyro- 
meters end in flexible extensions on the top of the retorts, so 
that they can be removed from the one can to the other. The 
turpentine vapour passes from the retort through a removable 
copper pipe. and thence through a condenser. The brickwork 
of the retort when a newly-filled can is placed into it has a 
temperature of 2509. The can rapidly absorbs heat from the 
brickwork, the temperature of which is maintained by a cur- 
rent of 400 amps., which is passed through the resistance strips 
for about two hours. During this time the temperature inside 
the can rises from 75° to 1309. The turpentine then commences 
to distil, but the temperature at the centre of the can is only 
about 459. The current is then shut off, and the temperature of 
the can slowly rises by absorption of heat from the brickwork 
for two hours longer, when the temperature has reached 150° C. 
on the outside of the can and 205° C. in the centre of the can, 
and the turpentine has been substantially all removed. The 
temperature, being higher in the centre, is caused bv a slow 
decomposition of the wood. In practice, it is found that from 
9) to 95 per cent. of the turpentine in the wood, as deter- 
mined by analysis, is removed during this interval. While the 
turpentine is coming off, the pitch in the wood melts and 
runs down to the bottom of the can and out through perfora- 
tions, and is collected in the bottom of the retort, from which 
++ за drawn off at the end of the run into the barrels in which 
it is shipped. It may be noted that this charcoal. being retort 
charcoal and cooled out of contact with the air, is tough and 
suitable for special purposes. The amount of wood held by a 
can varies with the quality of wood, but averages at Van- 
couver about 1.000 lb. The electricity used per can is about 
90 kilowatt hours, and costs, at Vancouver, 18 cents per can 
of wood. ‘The plant is operated bv one man in each shift, there 
being two twelve-hour shifts per day. When the wood is large 
an extra man is employed on the day-shift to split it. 

At the same meeting of the American Electro-Chemical Society 
E. W. Smith and R. S. Hutton presented a Paper on “The 
Direct Synthesis of Hydrocyanic Acid." The Paper is of interest 
because if it were possible to obtain a cheap method of direct 
synthesis, it would be very useful. from a commercial point of 
view, for the preparation of cvanides. The authors have carried 


out a series of experiments to ascertain whether the direct 
synthesis of hydrocyanic acid can be carried out at lower tem- 
peratures and under conditions which preclude the intervention 
of any of the complicated electrical conditions which prevail 
in the are. The apparatus consisted of a rod of carbon heated 
by the resistance which it offers to the passage of an electric 
current, precautions being. taken to prevent arcing. Water- 
cooled brass tubes served to conduct the electric current to the 
carbon rods (of 3 to 6 mm. diameter), the ends being electro- 
coppered and soldered to the tubes. The temperature was care- 
fully regulated, and was estimated optically with a Wanner 
pyrometer. The brass tubes were fixed air-tight into a tubulated 
glass flask of about 1'5 litres capacity, in such a manner that 
the heated rod was at a considerable distance from the glass 
walls. A slow current of gas was passed through the apparatus, 
the exit gases being allowed to bubble through water containing 
caustic soda solution. In all cases, the indication of hvdro- 
cyanic acid by the Prussian blue test was confirmed by an esti- 
mation of the quantity produced by titration with A J10 silver 
nitrate solution. In general, the experiments clearly prove that 
when carbon is maintained in contact with hydrogen and nitro- 
gen below a temperature of some 1,8000 C., cyanide is not 
produced in noticeable quantity. This conclusion was borne out 
not only by the analysis and the presence of cyanides in the 
caustic potash used as absorbent, but also by the unaltered 
appearance of the carbon rod. On the other hand, at all tem- 
peratures above about 1,8000 C., the reaction proceeds, hydro- 
cyanic acid is produced, and the carbon rod shows evident signs 
of attack, disintegrating to quite a marked extent; moreover, 
the relative quantity of hydrocyanic acid formed rapidly increases 
with the temperature, experiments having been performed at 
different temperatures ranging up to 2.5000 C. In the case of 
ammonia, the production of cyanide is, as may be expected, 
increased, but it is of some interest to note that the temperature 
at which the reaction occurs is not to any marked extent lower 
than with nitrogen and hydrogen. Finally, the production of 
cyanides from mixtures of gases containing carbon monoxide, 
such as correspond to producer gas, has been shown to proceed 
satisfactorily, and particularly in this latter case the process is 
of practical value, on account of the ditliculty and expense oi 
preparing pure nitrogen. In another form of furnace an attempt 
was made to obviate the somewhat wasteful expenditure of 
energy which is necessarily incurred when the highly heated 
zone is surrounded on all sides with a free gas space. The 
form of apparatus used had two carbon electrodes, with a 
surrounding charge of ground carbon; the portion of the charge 
betweef the two electrodes being heated to a high temperature 
by the resistance which it offered to the passage of the current. 
One of the electrodes was provided with a central channel 
through its axis for the removal of the gas. A fireclay cylinder 
served to retain the charge of carbon in place, and a large water- 
d iron bell, with water seal, renders the whole chamber gas- 
tight. 

According to the Journal. du Four Electrique et de l'electro. 
lyse for May the production of aluminium during the last ten 
years has shown a steady advance, as instanced by the sub- 
joined table. 


Tons. 

1898. 1901. 1904. 1907. 
United States and Canada... 2400 3200 3900 8000 
France... ... 1. .. .. 600 1700 1700 6000 
Germany, Austria, and Switz- 
erland noo uus e wav. 1600 2500 3000 4000 
United Kingdom ... .. ... 300 600 700 1800 
Italy Wr з о. ae. das СР — — 300 


— 
—— aa 


4100 7500 9300 20,100 


Twenty-five years ago the total daily production of aluminium 
at Salindres was but 10 kilograms per day, and this was the 
world's production. Although last year 20,000 tons were manu- 
factured, there was a shortage, and the price was high. More 
works have been, and are being, о for the manufacture 
of this metal, and with the very much lower prices now pre- 
vailing, and the active sales, there is no doubt but that this 
year will see a still larger production It now remains for 
further outlets and uses for this metal to be discovered ; it is 
no longer out of the question to solder the metal, but there are 
not many, if any, really satisfactory methods known for plating 
upon the metal, and here is a fruitful field of research for elec- 
trochemists. 
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‚ “ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published May 2Ist, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


1906 Patent 

21.547. FELTEN & GuILLEAUME-LAHMEYERWERKE AKT.-Ges. An 
improvement in the method of signalling, or selectively setting in 
operation apparatus from а group of several, by means of a 
set of vibratory bodies, for example, springs, at the receiving 
station. Any one spring can be set in motion by transmitting 
an intermittent or varying current of a frequency corresponding 
to the vibration frequency of the spring. Instead of the rotary 
generator as hitherto proposed for generating the current, a 
vibrating contact and electromagnet in series with a battery 
сап be used. One contact, in which the natural period of 
vibration of the vibrating body can be varied, may be used 
in place of several contacts having different periods. Four 


claims, two figures. 
1907 Patents 

9,590. J. Е. SiwrsoN. An improved track brake for tram- 
cars, &c. (See also ELECTRICAL ENGINEERING, Vol. I., >. 912.) 
The brake shoes are drawn magnetically into contact with the 
rails, the electric current operating the magnets being taken 
either from the motors (acting as generators) or from the line 
wire. In order to bring the whole weight of the car on to the 
shoes directly they grip the rails, relative longitudinal move- 
ment between the car body and the brake mechanism is allowed 
for. A roller attached to the brake mechanism is so arranged 
under an archea surface fixed to the body that relative move- 
ment between body and brake causes the body to be lifted up 
off the wheels, all the weight being taken by the brake shoes. 
Four claims, two figures. 

10,567. S. О. CowvrEn-CorEs. A perfectly smooth electrolytic 
deposit of iron which is close in texture, will readily anneal. 
is difficult to rust, and which does not flake off during the 
process of deposition, may be obtained by using an electrolyte 
of ferrous chloride, suplho-cresylic acid, and iron oxide kept in 
suspension. А current density of 75 amps. per square foot may 
be employed, and the electrolyte is preferably maintained at 
a temperature of about 65° C. Th electrolyte is kept as neutral 
as possible by the use of a large anode surface, and by keeping 
the iron oxide in suspension. Three claims. 

10.636. P. B. Brack AND T. Н. Brack. In a surface-contact 
system of electric traction, in which contact boxes are used, 
an armature is pivoted between the poles of a magnet so that 
when the magnet is energised the armature swings round and 
closes a switch. The present specification describes an improved 
form of armature which is so pivoted that it returns to its 
original position on cessation of the magnetic Пих by its own 
unaided weight. The contact arm of the switch is fixed to the 
spindle of the armature. Four claims, three figures. 

15,882. Т. W. LOWDEN AND THE WESTINGHOUSE METAL Fila- 
MENT Lamp Co. Elastic supports for filaments subject to ex- 
pansion and contraction. Instead of using a loop, two straight 
parallel filaments are connected together at one end by a cross- 
piece of conducting material to the extremities of which the ends 
of the filaments are welded. <A spring is attached to the centre 
of the cross-piece, and is fixed at its other end to the glass 
pedestal or to the side of the bulb. This arrangement permits 
of unequal contraction of the two parallel filaments. When 
several pairs of filaments are in one bulb, the cross-pieces шау 
be connected together mechanically (but insulated from each 
other), and supported from the pedestal or bulb by means of 
one spring. Two claims, five figures. 

16,051. SIEMENS Bros.’ Dyxamo Works AND W. PARKER. 
When continuous-current turbo-generators fitted with commutat- 
ing poles are run in parallel, there is often a tendency for cer- 
tain machines to take an excessive share of the load. This 
may be due to the fact that one machine has a larger amount 
of kinetic energy than another, and therefore takes a sudden 
load easier, or it тау be due to а difference in the characteristics 
of the machines. The ditficulty is overcome by the following 
arrangement, by which the commutation flux is increased, but 
the main flux reduced when the load increases. Each com- 
mutating pole is wound with one or more incomplete turns. 
the extra half-turns being arranged on that side of the com- 
mutating pole which any rotating armature conductor leaves 
last. These extra half-turns will produce an increase of the 
commutation flux. but a decrease of the main flux in the case 
of a generator, whilst in the case of a motor an increase of 
flux in both main and commutating poles will be produced. 
Thus the arrangement can be advantageously applied to motors. 
The commutating poles may be wound in the ordinarv wav. 
and the half.turns added afterwards, or the part turns шау 
be arranged in the gap between the main and commutating pole 
windings. Four claims, six figures. i 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
- will be on sale at the Patent Office Sales Branch, 25 Southampton 

Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

Names in brackets indicate communicators of inventions from 
abroad. 

Summaries of the more important of these patents will appear in our 
next issue. 


1907 Patents 


2.986, Dawson & ВсскнАм. Electrical apparatus for trans- 
mitting and receiving signals. 

4.988, НкЕүгАхр & Korpa. Rotary transformers. 

5.301, IcEvsky. Electric furnace. 

19,065, Cowarp. Manufacture of insulators. 
10.119, Newsery & BRITISH PRoMETHEUS Co. 
and heating apparatus. 

10,169, McNerL. Electric fire alarms. 

10,171, ALLGEMEINE ELEKTRICITATS GES. 
operated winding engines. 

10.513, Beck. Are lamps and electrodes. 

10.515, Conpicr. Braking electrically-propelled vehicles. 

10,641, MITCHELL. Leakage detectors for surface contact electric 
traction systems. 

10.662, WINTHER-HANSEN & BOUCHSEIN. 

10,665. British THomMson-Hovuston Со. 
tits Ges.). Switches and fuses. 

10,666, British THomson-Hovuston Co. 
tats Ges.). Electric switches. 

10,687, Brown. Electrical block signalling system. 

10,943, Brown. Connecting up electric cables. 

10.969, FELTEN & GuILLEAUME-LAHMEYERWERKE 
pulsion motors. 

11.066, LEITNER. Dynamos for train lighting. 

11,086, SurLIvAN. Telephone receivers. 

12,462, LawrEv-PiNcHING & Watton. Sockets. 

13,279, Simpson. Brakes for tramway vehicles. 

15,545, HiGHrittp. Control of the supply of electrical energy 
to consumers. 

15,451, British Тномѕох-Носѕтох Co. (General Electric Co.). 
Manufacture of refractory electrical conductors. 

18.261, Britisa Тномѕох-Носѕтох' Co. (General Electric Со.). 
Laminated core structures. 

21,299, Bettint &  Tosr. System of directed wireless tele- 
graphy. 

25.586, WEMAN. Galvanic element. 
25,543, ALLGEMEINE ELEKTRICITATS-GEs. 
commutating machines. 

21.177, Barclay. Electric insulators. 

28,427, Raymoxp & Ramp. Oil tight casings for transformers. 

28,634, Lamme & Storer. Electric locomotives ог motor 
vehicles. 


Electric cooking 


Control of electrically- 


Arc lamp. 
(Allgemeine Elektrict- 


(Allgemeine Elektrict- 


AKT.-GEs. Re- 


Alternating current 


1908 Patents 


55, WEISSENBORN. Electrical pattern for the manufacture of 
Jacquard cards. 

889. AMALGAMATED Rapio TeELecrara Co. 
5.700, Scumipt. Are illuminating apparatus. 
3,770, BLvEMEL, BrvEeMEL, BLUEMEL, & нил. 

controlled pneumatic dispatch tubes. 


Radio-telegraphy. 


Electrically- 


Complete Specifications open to Public Inspection 
before Acceptance. 


1907 Patent 


16,505, DEUTSCHE GascLÜHLICHT ÁKT.-GEs. (AUER GES.). 
of attaching tungsten filaments in electric lamps. 


1908 Patents 


8,206, ELEKTRICITATS Ges. ALIOTH. Electrical devices for the 
measurement of speeds. 

8.288, FELTEN & GUILLEAUME-LAHMEYERWERKE — AKT.-GEs. 
Differential relays. 

9,479, ScHAFFER. Supporting-hooks for lamp filaments. 

9,502, ALLGEMEINE ELEKTRICITATS-GEs. Arc lamps. 

9.577, ALLGEMEINE ELEKTRICITATS-GEs, Dynamo-electric 
machines. 

9.676, Fromacet. System of electro-magnetic transmission. 

9.844, FELTEN & GuILLEAUME-LAHMEYERWERKE AKT.-GeEs. Auto- 
matic cut out. 


Expiring Patents 


No patents of electrical interest expire during the current week. 


Method 
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Амос 
ХАМЕ. OF 


SHARE. | *— Interiin. 


ELECTRIC SUPPLY. £ 
Bournemouth & Poole E. S. Со. Ld. 10 
Do. 44% Cum. Pref...................- к 10 


Do. 6% Cum. Second Pref. ......... 10 
Do. 447 Debenture, Кей... 
Bromley (Kent) E.L.& Power Co., ‘Ld. 5 
Do. 44% 1st Deb. Red. 
Brompton & ante ken Е. 8. Co., ‘Ld. 5 


Do. 7% Cum. Pref. . 5 
Central É. S. Co.. Ltd.. 4c ^ Guar. D. Stock 
Ch. Cross, W. E. & Citv E Sous 5 

Do. 446% Olin, PIE a nnsa 5 

Do. 4% Deb. Red... ..| Stock 

Do. ‘City Undertaking,’ 447 Cm. Pf. 5 
Chelsea Electric Supply Co., Did. Ges 5 

Do. 4" Deb; Red. arriere: Stock 
City of London Elec. Lt. Co., Ltd. 10 


Do. 07 Gum. Pret. sis: „сез 10 


Do. 5% Deb. Bad. si coscceanpecncsuans) EODEM 
Ро. 447 2nd Deb. Red ...............| Stock 
Cty of Durham Е. P. Dis. Co.. rr 5 
Do. 57 Prof: 5 
County of London Elect. Sup. Co. Ld. 10 
ШО 0 0m ERE ананна ЫЕ 10 
Du. 482 Debi ROG. ега QEODK 
Do. 44° 2nd Deb. Red ........ о... Stock 
күш s Electricity id Ltd... 5 
Do. ; Cum. Pref...... PUT 5 
Do. o Ist Mort. Deb. Red. ...... Stock 
Folkestone Elec. Supply Co., Ltd. ... 5 
Do. - 82 Cum. Prete. eee edo 5 
Do. 46% 1st Deb. Ted. , uen RAER 
Hove Electric AER Co., Ltd. | 
J. ог Wight E. Т. & P. Co, Db. Rd.. Stock 
Kensin; ston & Knightsbridge E.L. Co.| a 
Do. Del, Red ous dre Stock | 
Kens x МЕ ng Hill E.L. Cos. Db. Rd.| Stock 
London Electric Supply Corporation| 3 
Do. Ө Pra iss Aceites | 5 
Do. 4% st Mort. Deb. Red ......... Stock 
Metropolitan. Elec. Lad Co., Ltd. 5 
Do. 44% Cum. Pref. ... — 5 
Do. 44% / Ist Mort. Deb. “Rel... .. Stock 
Do. 347 Mort. Deb. Ке... | Stock 
Midland T orp.for P. Dist. IstMt.D 11004500 


Newcastle & Dist. E. L. Co., £9 paid) 10 


Do. 43° Mort. Deb пед’ TP СОС К. 
Newcastle-upon-Tyne Elec. Sny ply.. 5 
Do; X2 Fn. н 5 
Do. 5% Pref. (fully paid) 5 
Do. 10/- Pm з š 5 
Notting Hill Elee. Ltg. Eo SD EE 10 
Oxford ‘Elec i rie G6. ШИШ ueris: 5 
Do. / Deb, Red.. Stock 
St. James and Pall Mall E. ds "Со. ТА. 5 
Do. 7% Non-Cuin. Pref.. 5 
Do. 337 Deb: TIU: 220 oom ЛЕ Stock 
Suithflela Mkt. Elec. Sup. Co., Ltd. 5 
Ho. 4» Ds | neien Stock 
South! London Elec. Sup. Corp. Ltd. 5 
South Metropolitan Е i. & P. Co.. 1 
Do. 7% Cum. Pref. . ida 1 
Do. ny, Ist Deb. Rec РРР Stock 
Urban Elec. Supply Co. , Ltd. 5 
Do. 5% Спи. Pref. .... TR 5 
Do. 44° Ist Mort. De b. Red Stock 
Westminster Elec. Sup. Corp., Ltd. 5 
Do. 41 Com, Frel. sararan 5 
ELECTRIC RAILWAYS. 
Baker St. & Waterloo 4% Perp. Deb.| Stock 
Cénbral London isses sisstin Stock 
Do. 4% Preferred.. Stock 
Do. Deferred.. оле sed vwd DOC 
Do. 4% Debentures.......... Stock 
Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 
City and South London ii anna Stock 
Do. 4% Perp. Deb. pesueaccesecs| LOCH 
Do. 5% Per). Pref. 1891 Stock 
Do. 67 Perp. Pref. 1894. .,.. eese Stock 
Do. 57 Pérpo PERADI aeisi Stock 
Great Northern & City Pref. “А ' 10 
Gt. Northern, Piccadilly & E rompt ton 10 
Do. 4% Perp. Deb. . Stock 
Merger CONS iu eves aya sec Ab ar ER ERE Stock 
Do. 35 Per. Pref Иа@й ета Stock 
ызы n Conn. E E (н - |11. 
Do. 34% Prefere 2.7. EE T ET Stock 
Do. 3475 "A" Pref. — ЕСК 
Do. 3 74 Convertible Pref. Stock 
Metropolitan DiMrlek ЖЕТТИК AER 
Do. 6% Perp. Deb.. Stock 
po. 4% Бе... Stock 
Do. Perp. Extension Pret (5° 7)... Stock | 


Ass. Ext. Pt. Guar. hy U. E. Rs. Со.) Stock 
Underground Elec. Railways Co о 


Whitechapel and Bow 4% Deb. ........ 
ELECTRIC TRAMWAYS, 


Lath Electric Tramways, Ltd. . 1 
ФУ GUm- PIE а 1 
Do. 44% Deb. Red.. Stock 
Birm. & Mid. Trs., Ld. ist Db. Rd. Stock 
british Electric Traction Co., Ltd. . 10 
Do. 6% Cum. Pref.. — 10 
Do. 5% 3 A Se сев. Stock 
Do. 44% 2nd Deb. .....................| Stock 
City of Birmingham Trs. Co., Cin. Pf. 5 
City of birmingham Trs. Co. 6а 
lst Mort. Deb. РА mem 100 


DIVIDEND 


тоск 
Paip. EXCHANGE 
QUOTATION. 
1906 1907 
^ 
7 T% 1043—11 
4 | 47 94 —10j 
6 67 104 —11 
4 44% 102—105 
5 547 44—5 
4 4 94—97 
10 10% 61—7 
7 7% 6—74 
4 45% 94—102 
5 5% e 
4 | 24% 4i—4 
4 47 96 —99 
44 |47 dee 
it 417 31—3 
4 44 101—104 
6 67 91—101 
6 6% 12—18 
5 5% 194—197 
44 447 102—105 
4 2% 24—3 
5 5% 3}—4 
5 5% 7{—5 
6 6% 104—11 
ái 447 107—110 
4 47 96—99 
4 1/6* r3 
8 — —1 
i 44% | 65—75 
5h sts 41—5 
5 57 5—5 
44 447 94—97 
9 84% 64—6} 
4} 417 —93 
10 107 7—8 
4 4% 95—99 
4 47 97—101 
4 24% 1—14 
6 у 41—44 
4 45, 90—93 
5 64% 48—414 
44 447 42—44 
4 4} 107—111 
s 3t 85—90 
44 417 95—99 
5 47 34 Sl 
44 447 96—90 
к 8% 54—6 
8 8% sio 
5 5% 5 ge 
5 5% x 
7h 7% 1114—12 
7 TH 541—904 
4 | 4% 94—98 
10 107 Г abe 
7 7% 64—7 
3} 34: 85—00 
nil = 1—1 
4 4% 70—74 
3 47 28—21 
2) 1/- -— 
7 ГА 11—15 
4) 44% 99—102 
5 57 1—2 
5 5% 185—2 
4) | 437 87—90 
12 | 10€ 71—8 
4 | 4X 41—51i 
4 47 85—91 
4 37 80—83 
4 | 47 90 —92 
4 2% 02—65 
+ 4% 100—108 
4 47 81—£4 
21 417 39—41 
4 47 109—103 
5 5% 113—116 
5 57 112—115 
5 22 110—113 
4 11544 1—1} 
4 4% 6—7 
4 4% 87—90 
nil -— 1—3 
nil — 3—6 
1 4% 434— 44} 
5i 347 30—89 
8) | 347 75—78 
3} 54% 73—76 
nil -- 124—134 
6 6% 110—115 
4 4% 69—74 
nil -— 20—25 
3 34% 44—48 
5 5% 39—43 
4 4% 103—106 
5 1/-* Н 
5 5» 
Hi pA 8›—90 
4 447 93 - 96 
a — d 
6 ПЫ 334—4 
5 БУ 88—92 
44 44° 64—72 
5 94 41—41 
4 4% 97—100 


RisE OR 
FALL 
SINCE 
Last 

WEEK. 


+2 


T 


STOCK AND SHARE LIST 


NAME. 


£ 
Dublin United Trams Co. ..... ......... 10 
Do. 67 Pref.. Eur m 10 
Hastings & District E. Tr. `Со. Db. Stock 
1. of Thanet Е, Tr. & L. Co. Cu. Р... 5 
Do. 4% рер. . Stock 
Lanes. Un. Trs., Pr. ‘Lien Db. . es] Stock 
London Street Tramways oo rer 4 
London United Trs., Ld., Cin. Pf... 10 
Do. 47 1st Mort. Deb. Red . Stock 
Metropolitan Elec. ‘rans, Ltd., Det. 1 
Do. "s Cum. Pref. . TSOEN 1 
Do. Deb. stk. Red.. Stock 
National D e Construction Co. Ltd. 1 
New General Tr. Co., 6% Cm. sis 5 
North Metropolitan Tranis Co..........|£4 10s. 
Do. 847 Mort. Deb. ....... 100 
та. Electric Tiaction Co. Ltd. 1 
Do, 52 Guni Piel, ху. cesecessasduswvnas 1 
Do. Wo Deb. Rel ........ Sc] Stock 
Provincial Tramways Co. Ltd... 10 
Do. 6% Сша. Pref. 10 
South Met. Elec. Trams & Ltg. Co. Ld. 
6% Cin. Pf. (fully paid)... T— 1 
Do. 4% Deb. Red.. Stock 
Sunderland Dst. E. Trs. Ist Mt. Db. Ra. 100 
Yorkshire (West Riding) Elec. Trams 5 
Do. 6X Cum. Pref. ......... — 5 
Do. а 166 Deb. Red. oes oe Stock 
TELEGRAPH AND TELEPHONE 
Ап: Мана ШЕН ба Мылы Со. Ltd.| Stock 
Do. Pret OR. a ane Stock 
Do. Det. Ord. Stock 


Ooinnerclal Cable Co. 4% Deb. heL | 8 


Direct Spanish Telegraph Co. Ltd: ... 
Do. 10% Cum. Vref. T— ә 
ро. 337 (POE AETCHTES CRI ә ААА УАН з; 50 
Direct United States Cable Co. Ltd.. 20 
Direct West India Cable Co. Lut., 
44% Reg. Debs, Red .. 100 
Eastern & 8. African Lid, 47 Mt. Deb. 100 
Do. do. (Mauritius Sub.) 25 
Eastern. Ext. Australasia & China .. 10 
Do. 4% Mort. Deb. Perp. . Stock 
Eastern Telegraph Со. .................-. Stock 
Do. BEX. Preh „елена: Stock 
Do, 4» Mort. Deb. „гган сааб, Stock 
G. N. Tel. Co. oen nhagen) .. 10 
Indo-European Telecraph Co. Lt. 25 
Marconi Wireless Telegraph Co. I, td. 1 
National Telephone Co., Ltd., Prer...| Stock 
Do. AAN aa 059880: COCR 
Do. 6% Cum. Ist Pref. атр 10 
Do. 6% Cum. 2nd Pref. ............. 10 
Do. BZ Br PHOT, 125 acaarsaccdesatnees 5 
Bo, ЖЕ. Deb. Het есил Stock 
Ds. 45 Deb. Us. Lh уел нана Stock 
Western Telegraph Co., Ltd. ............ 10 
Do. 4X Deb. +.» ге заг» зе- os 25s] COOOR 
MANUFACTURING 
Aron Жең Meter Co., Ltd.. 1 
Do, Cum. Pref. , " — 1 
Babeodk & Wilcox, Ord. € 1 
Do. 67 Pref. sa » 1 
British Insulated & Helsby Cab les, lal. 5 
Do. 6% Cum. Pref. ... ^5 
Do. d Ist Mort. Deb. Red. ..... Stock 
British Tiomson-Hotnsten Co., Ltd. 
44% 1st Mort. Deb. Red.. Stock 
British: Westir Ne Electric Mnt; " 
Loa bU. Pref- Soinu 5 
Do. 4% Mo s КИЙ. UT eto Stock 
Brush PORTUM Dudas de Co.. 2 
Da OF Pest... sa 2 
Do. aye: Perp. Ist Deb.. Stock 
Do. 447, l'erp. 2nd Bebe 55; Stock 
Callender's Cable and Const. Co., ‘LA. 5 
Do. 5% Cum. Pref. . 5 
Do. 44У Ist. Mort. Deb., : Stock 
Consolidated Electrical Co., gU 1 
Crompton & Co., Ltd. — 8 
Do. 5% lst Mort. Jed Deb. ... «+ ++. [50 & 100 
Dick, Kerr & Co., Бекер; 1 
ро. 6% Cum. Prof, Pad eps evi asd doo quaes 1 
Do. 44% Deb. Hed . Stock 
Edison & Swan United *“ A.’ "£3 paid 5 
Do. do. (fully paid) 5 
Do. 4% Deb. НКей,.......................| Воск 
Lo. 57 ?nd Deb. NUS Stock 
EUR Constr tion Co., Ltd. ...... 2 
По. L CON, Pie siisi narmi 2 
Do. " “Ist Mort. Deb... Stock 
General Elec. Co. ,Ltd.., */ Cum. Pret. 10 
Do. 4% Ist Mort. Dat Bed uiuo: Stock 
Henley's (W. T.) Tel. Works Со,, Ltd. 5 
Do. 44% Cuim. Pret. ... one ane 5 
Do. 44% 18% Mort. Deb. Кей. „ә... Stock 
I. К. & G. P. Co., Ltd... akisa 10 
Do. 4% Deb, Red.. -sseni ÉD 
Tel. Const. & Maintenance Co. ae 12 
Do. 4% Deb. Ваз. Red ..... ...... ..]| 100 
Willians & Robinson. Ord. "HA өөө 1 
Do. 6% Cum. Pref. .... ә гара 5 
ро. Ist Mtg. Deb. 4 Red. oon ene 100 


AMOUNT 


Suare.| *= Interim. 


а Е. 
33 
"m 
5% 


7 

4 

5 

4 4% 

15 15» {1 

4 | 4$ 

10 99 i ish 
4 4x € 
15 ry 29—381 
4 4 100 —103 
nil 5 
ERES! 
4% 4 =. 


DIVIDEND 
Patp. Stock 
Quoratic 
1906 1907 
^ 
6 6x%* 


5 31—94 
4 
5 5 - 
4 4% 
nil 
5 


10 9/- 
М | ap zi 
1/- 3/-* 
3 x s9— 
ry Hs xd 
5 5% 
4 4jz* | 91—94 xà 
4 41— 
6 62 94—1 
— 6% 1 
— 4 7 
5 5% 78—78 
nil 


кы Google 


8§ | 15/-* | 
6 30/* [1012—1035 | +2 
13 1% 164 ^ 
4 A 84—к7 
+ z 34-8 
10 105 dm 
il 447 —1 
4 4/-* |134—14 
4) 44У | 100—102 
4 4 9904—1014 
4 47 $90— 101 
7 7/6 | 123—123 
4 4% 100—192 
^i 7X 129—184 
8 a xd 
4 47  |100—102 
20 20% 28—30 „э 
18 65/- 53—56 - 
nil aids 4—4 
6 6% 108—110 ; 
54 6% |1094—111% 
6 6° 104 -12 
- 6% 104 E 
5% 5:— 
3) | 37 об 
4 4% = |1014— 102 
7 7% 134—133 d 
4 4% 1 102 
nil 
6 - 
20 > 
6 
10 
6 
44 Р 
* 
— 4X 93—98 ‘ 
- 
nil — | 6 
4 4% 4 
nil ins 0—4 
4 45 70— 
4 | 42 І 
u ү; ee К 
5 2 
44 95 1 мы 
3 
5 | # ax 
5 | 5% 
10 1 14—1 
6 6 1—1 " 
44 | 44 100—108 i 
4 j 2 + 
4} - 
4 À 
з i 
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LONDON ELECTRIC POWER BILLS 


UR report last week concluded the engineering 
evidence, and on Wednesday the financial portion 
ot the Bill was gone into. 


WEDNESDAY, MAY 20rg. (NINTH DAY.) 

Sir Tuomas Носн BELL, Bart., one of the promoters of the 
Bill, and managing director of Bell Bros., Ltd., said he was 
also a director of Messrs. Dorman, Long & Co., and that he 
had been one ot the promoters ot the Cleveland and Durham 
Electric Power Act of 1901. Before the promotion of the 
Cleveland and Durham Electric Power Company, he had laid 
down separate generating plants at several of his works, but, 
since the power company had come into existence, all power 
required beyond that supplied by the separate generating plants 
was to be taken from the power company, as it was better and 
cheaper. He was putting down the largest electrically. driven 
rolling mills in this country, and all the power required could be 
taken from the power company to the extent of probably 
1.000 h.p. He had applied his experience of the Tyneside dis- 
trict to London, and desired very much to see London put in 
the same position as other places in the north, of having a bulk 
supply. Dealing with the provisions of the Dill, he said he had 
lett the question of prices. and engineering matters to the 
engineers, but amongst the matters considered by the promoters 
was Clause 52, the modified Kitson clause, which had been 
dratted with a desire to act in concert as far as possible with 
existing authorised. distributors. With regard to purchase, 
when an undertaking of a necessarily speculative character was 
embarked upon, such as that involved in electricity supply in 
London, it was essential that the undertakers should have some- 
what extensive powers of recovering the capital which it was 
necessary to invest, for, of course, anything which had the effect 
of making the return of the capital less certain, meant an 
increase in the quantity of capital required for the purpose. It 
was for these reasons that the purchase clause, which provided 
for the return of the capital expenditure, had been drafted. 
They could raise their capital much more easily, if they had 
the power of recovering the money expended. It might be 
many years before they were in a position to pay dividends, and 
they must therefore have the power to get back the deficiency 
of income. As a justification of the clause, he mentioned that 
in no power company’s act previously had a purchase clause 
been necessary; in fact, the joint committee of the two Houses 
of Parlament, presided over by Lord Cross in 1898, had 
reported that the power of purchase under the Electric Lighting 
Acts should not be made applicable to power companies. The 
terms of purchase proposed were something less favourable than 
those given to gas and water companies. The object of the 
clause was to be fair to the investors, and at the same time not 
to impose too heavy a burden upon the authority deputed by 
Parliament to purchase. He had gone carefully into the figures 
connected with the scheme, and was quite satisfied that it was 
a workable one, and, if it were passed substantially in the form 
presented to the committee, the necessary capital would be 
raised. Не was prepared to take a substantial interest in the 
concern, and to be responsible for finding the sum of 5259.000; 
in addition to this he was authorised to speak for Lord Fitz- 
william to the effect that he was prepared to take a substantial 
interest and be responsible for raising а very considerable sum. 
Mr. Owen Smith, who would follow him, would speak for the 
rest of the promoters. Subject to reasonable conditions obtain- 
ing in the market, there would be no difticulty in resigning the 
capital for this undertaking. on equitable and reasonable terms, 
although any obligations that were imposed upon the under- 
taking to raise money within a short limit of time would very 
largely increase the ditficultv. of raising it, for monevlenders 
had not altered in their habits, and if it were known that the 
money was urgently needed, the cost of obtaining it would very 
rapidly go up. 

Lord Cromer asked if the obligation to raise money in a 
certain time was not closelv allied to another aspect of the 
question. Both Mr. Parshall апа Mr. Hammond had stated 
that contracts would have to be made with large power users 
before thev could go to the public for capital. "These contracta 
would be based upon the assumption that there would be a 
supply in a certain time, and therefore, apart from any obliga- 
tion in the Bill, it appeared to him that the money would 
necessarily have to be found in a certain time in order to give 
the effect to any such contracts. 

Sir Нусн BELL replied that the existence of a number of 
contracts of this character would very largely influence the 
raising of the capital, but he wished to emphasise the point that 
the larger the powers given under the Bill, the better not onlv 
for the promoters, but for the people thev were going to supply. 
He also pointed to the clause in the Bill under which. before 
any compulsory powers for the purchase of land could be put 
into effect. the sum of £500.000 must be subscribed. Under 
Clause 75 of the Bill it was laid down that unless the company 
made a substantial commencement with its works within five 


vears from the date of the passing of the Act, the powers under 
the Act should cease. The promoters were quite willing to 
reduce this period to two years, leaving it to the Board ot Trade 
to determine whether a substantial commencement had been 
made. 

Lord ROMER raised a doubt as to the interpretation of the 
word ''substantial," but Mr. Fitzgerald pointed out that this 
would be interpreted by the Board of Trade, and that unless 
the word was in the clause, a mere nominal commencement. of 
the works would be sutiicient to safeguard the company. 

Sir HuGu Be t's cross-examination was commenced by 
Sir Ralph Littler, К.С. for the City of London, in reply to 
whom he stated that no contracts had yet been entered into for 
supply. 

Mr. Lewis Cowarp, K.C., for the London County Council, 
asked if Sir Hugh Bell had anything in writing from Lord 
Fitzwilliam as to providing capital for the undertaking. 

Lord CROMER said that he had received that morning a letter 
from Lord Fitzwilliam to the effect that he was prepared to 
take an interest in the scheme and to assist in its finance. 

Mr. Cowarpb then referred to the Administrative Bill of 1905, 
in which it was provided that a substantial commencement 
should be made with the works in three vears, and that supply 
must be given within five years. The witness thought sutticient 
concession had been made in reducing the period for the com- 
mencement of works to two years. With regard to the expense 
of raising the capital, it was quite impossible to fix a sum for 
this: obviously the promoters would not pay more than was 
required. 

Lord Cromer asked if after the preliminary sums had been 
provided the remainder would be underwritten, 

Sir Hucuw Bert thought this would be the method adopted. 

Mr. CowaARD was pressing the witness to give a figure for the 
cost of raising capital in this way, when Lord Cromer suggested 
it would be unfair to expect a reply. for if Sir Hugh Bell 
gave a price then, he would probably not be able to get it any 
cheaper when the time came. 

In answer to further questions by Mr. Coward, Sir Hugh Bell 
would not agree to accept the purchase clause in the Adminis- 
trative БШ of 1905, as this was upon the terms of the Electric 
Lighting Acts. He agreed that no provision had been made for 
repairs, renewals, or depreciation, and that there was a danger 
of the plant being allowed to deteriorate towards the end of the 
concession, but he was willing to come under obligations to keep 
the plant in proper condition. à 

In reply to Lord Welby, who inquired what the London 
'ounty Council wanted, Mr. Coward stated they. asked for 
the insertion of the purchase clause which was agreed to by the 
Administrative Co. 1п 1905, for they held the view that under 
the purchase clause now proposed, the more the power company 
wasted the more the purchasing authority would have to pay. 

Mr. Вагғоов DBnuowNE pointed out to the committee that, 
under the Electric Lighting Acts, the purchasing authority got 
the plant which was suitable and only paid for that plant, but 
under the proposed clause the purchasing authority would have 
to refund all the capital expenditure, whether the plant existed 
or not. 

In the course of his cross-examination for the Electric Light-. 
ing companies, Mr. Balfour Browne asked if the interest paid 
out of capital during construction would be regarded by the 
power company as capital properly expended, and would have 
to be refunded by the end of forty-two wears. together with 
6 per cent. interest upon it. Witness replied that he thought it 
Was, as it was capital; upon which Mr. Balfour Browne com- 
mented that although it was capital, there were no works to 
represent it. 

In answer to further questions by Mr. Balfour Browne as to 
the raising of the capital, Sir Hugh Bell stated that he would 
not give a definite answer as to whether he would or would not 
find the £250,000 personally, nor would he mention the names 
of people from whoin he was likely to get support; but he said 
he could give a guarantee that within six months of the passing 
of the Act, he would succeed in raising £250.000. 

Mr. Batrotr Browne: If you do not get your purchase 
clause, you will not raise the money ?—If Т have not an assur- 
ance of getting my money back, I shall not raise the money; no 
promoter wonld, and London will not get advantages which we 
think it ought to have. 

Further cross-examination on the part of Mr. Balfour Browne 
elicited the admission that the money market was at present in 
a difficult condition, and there might be difficulties in the way 
of raising the capital. 

On the point of whether апу of the schemes before the com- 
mittee would be mutually destructive, Sir Hugh Bell, replying 
t» the chairman, stated that if there were two people in the 
market at the same time for money for the same purpose, there 
would be a difficulty for both of them, but from the point of 
view of supolving London with cheap electric power, he did not 
thing any of the schemes were mutually destructive. In answer 
to a question by the Chairman as to more specific information 
as to the reasons for his confidence of raising the capital, Sir 
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Hugh Bell said he had approached certain very important 
financial houses in the City, and had received assurances which 
entitled him to conclude that the capital could be raised, always 
assuming that the Bill passed substantially in the form in which 
it now was. The most important clause in the Bill, from the 
financer's point of view, was the purchase clause. If this was 
cut down so as to take away from investors a fair security for 
their money, then the scheme would fall flat in the City. At 
the same time, he did not suggest that the purchase clause, as it 
at present existed, was incapable of modification. Any clause 
which gave the security he had already indicated would be 
acceptable to the financiers. 

Lord CRoMER next pointed out that in the case of the Ad- 
ministrative Dill a very long list of promoters was handed in. 
Up to now only three names of promoters had been given. Was 
it intended to give further names? 

Sir HvcH BELL said he thought not, unless the committee 
insisted. 

The CHAIRMAN said the committee had no right to insist. It 
was a question for the promoters whether they thought it 
advisable. 

Mr. BarrouR Browne pointed out that, so strong was the 
financial case for the Administrative Bill, that there was no 
cross-examination upon it. 

;ontinuing under cross-examination by Mr. Balfour Browne, 
witness stated that he was not unwilling to come under an 
obligation to set aside a sum for renewal of plant. He dis- 
agreed with a suggestion that the Bill put “а screw” on the 
existing companies and local authorities in order to make them 
take a supply from the power company. They wished to supply 
the authorised undertakers, but if they did not, then the power 
consumer must be looked after. Asked to cite a single case of a 
pure power company which had been a success, Sir Hugh Bell 
said he was not prepared to do so, nor did he think it affected 
the question. Mr. Balfour Browne said that all the power com- 
o on the north-east coast were grafted on to the Newcastle 
Supply Co., which had a distribution order, and the only other 
successful power company, and this also had distribution orders, 
was the North Metropolitan Power Co., with which this Bill 
proposed to compete. А 

In answer to further questions on the purchase clause, Sir 
Hugh Bell agreed that a sinking fund should be set aside to 
provide for obsolescence of plant, and that it should be handed 
over to the purchasing authority. At present there was nothing 
to this effect in the Bill. 

In re-examination, Mr. Clode directed the attention of Sir 
Hugh Bell to the desire of the opposition to have the terms of 
pe inserted in the Bill as they were in the Electric 

ighting Acts, and pointed out that under these terms the 
dividends of the companies were unlimited. Consequently the 
two sets of. circumstances were not similar. On the point as to 
the possibility of the purchasing authority having to pay twice 
over for plant replaced, Sir Hugh Bell said Mr. Balfour Browne 
had taken absurd assumptions and drawn ridiculous conclusions. 
He had seemed to imagine that plant renewed would be charged 
to capital twice over, whereas the replacement must be charged 
to revenue, as the plant would be renewed for a revenue reason. 
If, however, the cost was charged to capital, then it would be 
the duty of the auditor to call attention to the fact. 

Mr. FREEMAN, for the London County Council, pointed out that 
Mr. Fitzgerald had already admitted that the auditor would not 
have the power to do this. 

Sir Носн ВЕ, said he was willing to come under the 
necessary obligations to make this clear. Оп the point that the 
interest on capital during construction was to be treated as 
capital, this was nothing unusual. lt was always done in the 
same may as preliminary expenses were treated as part of the 
capital. 

Mr. Owen Носн ©мїтн, the next witness, said he was one 
of the proprietors of Нау'в Wharf, chairman of the Farringdon 
Works and of Messrs. Pontifex & Sons. He was also a director 
of the Provident Clerks’ Assurance Co., and a son of Mr. Н. 
Collins Smith, a director of the Bank of England. In regard to 
some of the other promoters, he said that Mr. John Young 
was on the board of the Underground Electric Railways Com- 
pany of London. Mr. Vincent Yorke was a director of the 
London and Westminster Bank, Mr. R. Miller was a director 
of the National Bank of India, and Mr. G. Rowe was a partner 
in a firm of stockbrokers. He had authority from some of his 
co-promoters to state that they would be responsible for the 
finding of substantial portions of the capital requisite for this 
scheme, and all of them would be prepared to take holdings. 
None of the promoters. however, had named any figures as to 
the extent to which they would go. The undertaking was at 
present in a very early stage, and it was not easy to get 
financial houses to name sums, but he thoroughly believed that 
they would be able to raise the capital. 

In cross-examination by Mr. С. A. Cripps, K.C.. for the 
London companies, witness stated that he was aware that Hay's 
Wharf took electrical energy from the County of London 
Electric Supply Co.. but he was not familiar with the price 
which was put to him as £4 per kw. and 0:534. per unit for 
direct current, compared with £4 10s. per kw. and 0°33d. per 
unit. which was the maximum price in the Bill for this class of 
supply. 
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With regard to the purchase and the payment of the full 
capital expenditure, Mr, Cripps put the case of an expenditure 
of £100,000 upon plant, which, when written down to £75,000, 
had to be replaced by new plant costing another £100.000, would 
promoters expect to be repaid £175,000 or only £100.000 7—The 
witness hesitated to give an answer offhand, but Lord Saunder- 
son pointed out that even if the company expected to be repaid 
the £175,000, the purchasing authority would be buying the 
increased. revenue-earning power of the new machinery. 

Mr. FREEMAN, for the London County Council, asked the 
witness to agree to the Administrative Bill purchase clause, but 
the answer was that this introduced so much uncertainty as to 
the amount the company would be repaid at the end of its 
period, that money would be very difticult to raise. 

Lord LyrroN pointed out that the clause in question was put 
upon the promoters by Parliament as the result of the second 
reading debate, and was not their own clause. 

Mr. FREEMAN replied that they had accepted it. 

Lord Lyrron : They were obliged to. 

The CHAIRMAN pointed out that during the examination of 
the witnesses it had been agreed that the purchase clause shonld 
be amended in so far as the provision to maintain the plant in 
proper order was concerned, and suggested modifications. had 
also been acquiesced in. 

Mr. TauBoT said that the only alteration to which thev had 
consented, so far as he knew, was that power should be given 
to the auditor in respect of provision for renewals. 

Lord Wetsy said he would like a definition of the word 
‘properly "' in relation to the capital expenditure, in the clause 
saying the promoters should be refunded the amount properly 
expended. Не doubted very much whether the auditor had 
power to deal with this. 

Mr. Тлгвот said the promoters would consider this point. 

Lord CROMER stated that he wanted the auditor to be able to 
sav not only that a certain sum had been expended, but that 
if necessary a certain sum had not been expended upon re- 
newals, for instance, when it should have been expended. He 
suggested that the promoters should go into the question of the 
modifications agreed to by the witness, and bring up amended 
clauses giving effect to them. 

In re-examination, Mr. Smith stated, with regard to the 
suggestion that the purchasing authority would have to pay 
much more than the undertaking was worth. that if the under- 
taking was not a success, obviously nobody would buv it. 
whereas if it was a success it would be a very advantageous 
bargain for the purchasing authority. The promoters fully 
anticipated getting £500,000 for the initial stages of the under- 
taking without going to the public. 

Mr. ОглуЕВ Bory, General Manager of the Great Northern 
Railwav Co., was called to give evidence as to their desire for 
obtaining a cheap supply of electrical energv in connection with 
the conversion of their suburban lines to electric traction. For 
this purpose about 20,000 kw. would be required, and the main 
obstacle for carrying out the scheme had been the large canital 
expenditure required in generating plant, the cost of which it 
was estimated by their electrical engineers would be 35 per cent. 
of the whole cost of electrification. The company therefore 
welcomed such a Bill as this, because it would hasten the dav 
when they could electrifv. At present the workine expenses 
upon their suburban traffic were such that the company kert 
the figures to themselves. and their feeling was that if a supply 
of electricitv could he obtained at a sufficiently cheap rate. the 
cost of working these lines would be materiallv reduced. 


THURSDAY, MAY 21‹<т. (TENTH DAY.) 


Mr. J. Е. S. Goonay, General Manager of the Great Fasten 
Railway Co., was called in support of the Bill. and spoke as to 
the need of a bulk supply in London for the purposes of railway 
electrification. He instanced the bad results upon the Кач 
London Railway Co. since the through trains from the Metro- 
politan and District companies had been discontinued. If a 
cheap supply of electric power could be obtained. the question 
of electrifying the East London line would be seriously taken 
in hand. ` 

In answer to Sir Ralph Littler, witness admitted that both 
the Metropolitan and Metropolitan District companies were 
partners in the East London Co., and therefore both could give 
a supply from their own existing generating stations. He said 
he was not pledging the Great Eastern Railway Co. to take 
electricity from the power company, for any purpose, but the 
Board had passed a resolution authogising him to give evidene 
in favour of the Bill. With regard to the possibility of а supviy 
from the North Metropolitan Electric Power Co.. he was зе 
aware that the company could give a supply for railway purposes 
outside their area. Mr. Balfour Browne put it to the witness 
that the proposed power company could not supply the whole 
of the Great Eastern suburban lines. ` 

In re-examination, Mr. Clode pointed out that there was a 
clause in the present Bill permitting supply for railwav Purposes 
outside the area. : 

Answering the chairman, Mr. Gooday said his company would 
not enter into contracts with any outside company for electric 
supply without considerable guarantees from the company thx 
the supply would be afforded and be absolutely reliable. ` Thex 
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were quite satisfied with the promoters of this scheme. None 
of the promoters were connected with the Great Eastern Railway 
Co., although Mr. Hugh Owen Smith had been a director some 
time ago for about a month. 

Mr. V. L. Raven, Chief Assistant Mechanical Engineer to the 
North Eastern Railway Co., spoke as to the advantage of taking 
electric supply from the Newcastle Electric Supply Co. There 
had been no discontinuance of the supply, and he did not think 
the North Eastern Co. would have electrified their lines if they 
had had to go to the expense of a generating station of their 
own. 

In cross-examination, Mr. Raven said there had been temporary 
breakdowns of supply, but none of them had necessitated falling 
back upon the steam engines for working the trathc. In case of 
breakdown they had no guarantee from the supply company, but 
their agreement provided that the railway company should receive 
the first supply after a breakdown. 

Mr. E. M. Duncan, Consulting Electrical Engineer to Messrs. 
Maple & Co., said that firm had an electric lighting plant of 
their own, but the prices quoted by the power company were 
sufficiently low to justify Messrs. Maple taking a supply from 
them. The difference between the prices quoted by the power 
company and the St. Pancras Council would give a saving of 
£400 per annum to Messrs. Maple on the former terms. Another 
reason for preferring the power company was that St. Pancras, 
in supplying at ld. per unit, retained the right of cutting off 
the current at any time on giving notice. In answer to Mr. 
Courthope Munroe, who appears for the St. Pancras Council, 
witness stated that he was not aware that special terms had been 
offered Messrs. Maple in respect of their Highgate Road factory, 
where the private generating plant was situated. , Counsel there- 
upon refused to ask further questions, having hinted that nego- 
tiations had taken place with Messrs. Maple without the know- 
ledge of the witness. In re-examination, however, witness raised 
the question as to whether any special offer could be made, if 
this would constitute preferential charging, which was prohi- 
bited by the Provisional Orders. 

In answer to Lord Lytton, he said that Messrs. Maple would 
make a greater saving than the £400 per annum already men- 
tioned as between the price offered by the St. Pancras Council 
and the power company, if the private plant was scrapped and 
the Ар, taken from the power company. The generating 
costs of the private plant were confidential figures. 

Mr. CourtHore Munroe, for the St. Pancras Council, said 
that the barring clause referred to by the witness was put into 
the application forms as a safeguard, as it was felt that they 
owed a duty to the lighting consumers, and that they should 
have the first supply in the event of a breakdown, but as a 
matter of fact during the past 15 years the clause had not been 
put into effect. 

Mr. Crone, for the promoters of the Bill, said this was the 
whole point of the Bill, viz.. that the main supply of the 
authorised distributors was lighting, and that the power users 
were not sufficiently cared for. 

Mr. J. S. СохваАрІ, Superintendent of the London factories 
of Messrs. Vickers, Sons, & Maxim, said that at their Erith 
works they had a private plant of 800 kw. capacity. Extensions 
were in contemplation at their Dartford and Crayford works 
to the extent of 1.160 kw. He was convinced that it would 
pay them to take this from the power company. He would be 
quite willing to scrap the existing generating plant at his Erith 
works in favour of taking a supply from the power company 
on the terms in the Bill. He said he had convened a meeting 
of manufacturers on April 10th of this year to discuss the 
question of electric power, when a resolution was passed pro- 
testing against the prices now being charged by authorised 
distributors as militating against the full advantages of electric 
power being obtained. The resolution called upon the Govern- 
ment to sanction such a scheme as that now proposed. and a 
further resolution stated that the manufacturers at the meeting 
would support the Bill, subject to certain modifications. These 
included an alteration in the maximum prices in the Bill, a 
lowering of the limit of 250 kw. under which the power company 
could compete, and a reduction of the period of seven years 
for the agreement under which supply would be given to power 
users. After the meeting, some 300 circulars were sent out to 
other firms asking for their assent to the resolutions, and as a 
result witness handed in a list of some 56 firms which had so 
assented, and from which a committee was formed, which had 
authorised him to attend and give evidence on behalf of the 
Bill. 

Mr. TyrpEsrEev Jones, in the course of a long cross-examina- 
tion, directed his questions to showing that none of the conces- 
sions mentioned, and upon which the assent of many of the 
firms had been obtained, had been secured from the power 
company. This the witness agreed to, but stated that there had 
not been sufficient time to go into details with the promoters. 
Witness made the general statement that he was confident he 
could obtain energy from the promoters, but upon being ques- 
tioned as to the cost of generation by his own private plant he 
refused to give the details. Similarly. Mr. Conradi said he had 
no knowledge of the manner in which the list of firms had 
been selected, nor in many cases of their business or possible 
demands. 


Counsel for the opposition generally complained, but the 
chairman suggested that the witness could not be expected to 
say more than so far as his own works were concerned; he 
believed there would be an advantage in taking from the power 
company. 

Several firms in the list were thereupon objected to, and the 
promoters promised to call representatives. 

Mr. Суки, Hitt, Manager of Messrs. Locke, Lancaster & Co., 
lead merchants of Stepney and Poplar, said his firm took 
500,000 units per annum from the Poplar Borough Council at 
0`84. to O 9d. per unit, and 150,000 units per annum at 0:954. per 
unit. 

Mr. А. L. Srripe, Chairman and Managing Director of the 
London, Tilbury & Southend Railway Co., referred to the 
powers which the company has for working by electric traction, 
and mentioned that a site for a generating station had been 
acquired, but no works commenced. Having gone into the ques- 
tion of electrification, the company had come to the conclusion, 
rightly or wrongly, that it would be cheaper to get а supply 
from an outside source. Negotiations had been carried on witn 
Poplar, Stepney, East Ham, and West Ham, and with the 
Charing Cross Co., but all to no avail on account of the inability 
of any of these to supply outside their areas. "They had almost 
arranged a contract with the Charing Cross Co., whose mains 
run over the ‘Tilbury Company's tunnels, but the local authorities 
threatened a legal action to test whether the company were 
legally entitled to supply outside. He admitted that before the 
directors would embark upon апу further extension of electrical 
working, they would require to see a reduction in the working 
expenses, but it was possible that the taking of a supply from 
& power company such as this would be a factor in such 
reduction. : 

A large number of other witnesses were called, who expressed 
their desire to have cheap electric power, and in cross-examina- 
tion, the general answer was that they did not mind from 
whom such a supply was obtained; the main point was cheap- 
ness. Among the witnesses so called were Mr. James McGregor, 
managing director of Messrs. Johnson & Phillips, and Mr. Frank 
Grier, the chief goods manager of the London & North Western 
Railway, who referred to the tube railway which the company 
has powers to construct between Euston and Watford. The 
cost of a separate generating station was put at £250,000, and 
if this could be avoided, he thought it would hasten the con- 
struction of the line. 


FRIDAY, MAY 22хр. (ELEVENTH DAY.) 


Mr. А. G. Гогтох, Chairman of the Yorkshire Electric Power 
Co., was called on behalf of the promoters of the Bill, and said 
that a su} ply was commenced from the Thornhill generating 
station in December, 1905, and that up to date agreements had 
been made for the supply of between 7,000 and 8,000 h.p., of 
which 3.250 h.p. was within the last six months of 1907. Supply 
was being given to a number of urban district councils who 
did their own distribution, whilst the Brighouse Corporation 
had decided to close down their generating works and take 
the whole supply from the power company. Although local 
authorities generally in their area had opposed the company 
very strenuously at the commencement, their attitude had com- 
pletely changed, for they had found that so far from doing 
them harm, the power company was able to supply them with 
power much cheaper than they could generate it themselves. 

In answer to Lord Lyrrox, witness stated that the general 
tendency of the establishment of large generating stations 
giving a supply of cheap power was to bring about the erection 
of new factories in the districts served. 

Some other questions were put by the Committee to show that 
it had taken the company four and a half years to get clear, so 
to speak, and to yield a profit to the shareholders. 

In cross-examination by Mr. Freeman, for the London County 
Council, Mr. Lupton stated that the clause in the Yorkshire 
Act stipulating a substantial commencement of the works in two 
years and the cession of their powers within four years if they 
were not in a position to give a supply, had not acted against 
the company, as they had been well within the margin of four 
vears, and had made a substantial progress within the two 
years. As a matter of fact, they had never looked at the 
clause from the time the Act was passed 

In answer ќо Mr. BLENNERHASSETT, for the Westminster City 
Council, he stated that the Yorkshire Company's powers were 
simply to supply authorised distributors by consent, and to 
railways, tramways, and canals without consent, of the Local 
Authority. They had no powers to acquire the undertakings 
of authorised distributors. 

Questions were next put by Mr. Seymour Busue, K.C., for 
the Westminster and Kensington companies, on the point that 
certain districts within their area of supply had been cut, there 
being electric supply authorities already existing in these 
areas. With regard to the supply to Brighouse. the price 
was £6 per kw. of maximum demand per annum, and 0°25d. per 
unit. The power company did all the conversion, and guaran- 
teed that the maximum price did not exceed 14d. per unit. 

Mr. Rice, K.C., for the City Corporation, directed his ques- 
tions to showing that in the large towns comprised in the 
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Yorkshire Company's area, the company was not entitled to 
lay mains through the centre of these towns without the consent 
of the Corporation, and witness admitted that no inconvenience 
had arisen from that clause. 

In answer to Mr. 'TxrpEsLEv Jones, on behalf of the London 
Electric. Lighting Companies, Mr. Lupton stated that in spite 
of the hampering conditions placed. upon. the Yorkshire com- 
pany, by cutting out certain areas from their power area, the 
company had made good progress. 

In re-examination, the Hon. J. D. Furzceratp, K.C., said 
he was glad of the admission on behalf of the London companies 
that the cutting out of specific areas in а power supply area 
must have had a hampering effect. The Yorkshire Power Co., 
said Mr. Lupton, was supplying in 26 districts, either through 
local authorities or through the medium of a distribution com- 
pany, which had been formed by the Power Co. 

At the conclusion of this evidence the Hon. J. D. Fitzgerald 
said he had drawn up alterations in the purchase clause, and 
desired to recall Sir Hugh Bell upon it. We gave the original 
drafting of the purchase clause on page 722 of our issue of 
May 14th. "The first alteration, said Mr. Fitzgerald, affected 
the words "properly expended ” in sub-section 1, as a criticism 
had been made that this meant properly expended upon the 
undertaking, but vot necessarily properly chargeable to capital 
account, and accordingly the first amendment proposed. was to 
strike out "properly "^ before “expended,” and bring it in 
before the word “chargeable” later «n, so as to make it per- 
fectly clear that it was the amount expended and properly 
chargeable to capital account, ` 

Continuing, Мт. Fitzzerald said that the following additional 
sub-sections were also proposed :— 

“Inthe sixth and in every succeeding year after the company 
commence to supply electrical energy under the provisions of this 
Act they shall, betore arriving at the profits of the undertaking 
available for dividend, set apart to form a fund (hereinafter 
in this Act called the ‘maintenance and renewals fund’) such 
sums as the said auditor may determine to be necessary to 
maintain the buildings, plant. mains, and apparatus of the 
company in an efficient and. proper. working condition, and to 
renew the same when necessary, and the company shall out. of 
such fund maintain and renew the said buildings, plant, mains, 
and apparatus accordingly. 

“Tf the company consider any determination of the said 
auditor to be incorrect. or unreasonable, they may appeal 
thereon to the Board of Trade, whose decision shall be final. 

“For the purposes of this section any sums so expended by 

the company in such maintenance and renewal shall not be 
deemed to be chargeable to capital account," 
"ir Hven BerLL was recalled in connection with these altera- 
tions, and expressed his opinion that the effect would be to 
keep the plant in good and etticient order, as under these sub- 
sections the company would have to form a maintenance and 
renewals fund, and the auditor would determine whether a 
sutfhcient sum was being included for the purpose in question. 
It they were dissatisfied with the auditor's decision, they could 
appeal to the Board of Trade. There were also, he said, other 
small changes in sections 4 and 5 which were simply conse- 
quential. He also mentioned that sections 4 and 5 of the 
original purchase clause had been struck out by the desire of 
the Eoard of Trade, and consequently sections 6 and 7 now 
became 4 and 5. 

Some discussion took place as to the inconvenience of this 
method of dealing with the matter, and it was agreed to have 
the new purchase clause printed complete by Monday morning. 
Discussion upon the alterations was thereupon not continued. 

"ir Носн BELL stated that he would like to add something 
to what hə had already said «n the question of finance. After 
the observations of the Committee he had made it his business 
to see if he could say more on this question, and was now 
authorised by Sir Edward Tennant to say that he would put 
himself in the same position as he (Sir Hugh Bell) would put 
himself. He had Sir Edward Tennants authority to state 
that he would be responsible for capital to the extent of 
£100,000. or, if it was preferred, he could put it in this wav, 
viz., that he, Sir Hugh Bell, was in a position to say that he 
was prepared to substitute. the figure of £550,000 for the 
£250.C00 which he had already mentioned. 

In answer to Mr. ЁнккмАхАх. Sir Hugh Bell stated that it 
was the intention of the promoters that the requirements in the 
purchase clause that the dividend should be made up to 6 per 
cent., should remain if the purchase took place at the end of 
42 years. He had not considered the question put to Mr. 
Hammond as to the attitude the promoters would take towards 
purchase in 1931, when the electric lighting companies in London 
would become purchaseable. Mr. Fitzgerald upon this point 
said he did not propose to bring up any suggestion, but if the 
London County Council had one. the promoters would consider it. 

Mr. BarrovrR PaowwE, K.C., asked some questicns as to the 
capability of the auditor to Judge upon what he thought rather 
important points, namely, the sum necessary to maintain the 
buildings, plant, mains, and apparatus. An ordinary auditor, 
he presumed, would not be suttciently expert to be a competent 
judge on that point, and he desired Sir Hugh Bell's opinion on 
the subject. і 


Sir Hucu BELL stated that auditors had now acquired such 
an enormous amount of information on subjects of this kind 
that it was becoming usual to refer to auditors even on expert 
points. Personally, he was quite accustomed to confer with 
his auditor on the very points as to whether the particular 
sum or rate on which he was depreciating certain of his plant 
was а right one or wrong one, and it was on this ground that 
thev had to see the auditor was а proper person. 

Mr. Barrova Browne said that an auditor had not neces- 
sarily any scientific knowledge of such questions аз to what 
was necessary to keep the plant in order. 

The CHAIRMAN asked if there would be any objection to the 
auditor taking expert independent advice to guide him on 
technical questions. 

Sir Нсен Berti thought no one would object to the auditor 
being instructed if he were in doubt on any points; he did not 
see how he could put it any difterently to that. Personally, he 
regarded it as purely an accountants’ question, and not zn en- 
yineers’ question. 

The CHAIRMAN stated that this was a point upon which he 
was not quite at one with witness, although from a financial 
point of view, he would be satisfied with the auditor because 
he thought he would be more drastic probably than the expert 
engineer. 

Hon. J. D. FrizceRALD said he was informed that if a que:tion 
of this kiud did arise before an auditor. which he d:d not feel 
himself equal to deal with, it was th» practice of the auditcr 
to get advice. His next witness would be an accountant, and 
this matter would be dealt with. 

At the suggestion of the CHAIRMAN, the promoters agreed to 
confer with the London County Council to see to what extent 
they could come to an agreement with regard to the purchase 
clause. 

The accountant who will be called on Monday will be the last 
witness for the promoters of this Bill, and arrangements have 
been made for the various local authorities and others against 
the Bill to oppose first, leaving the promoters of the London 
Electric Supply Bill, who are represented. by Мг. Balfour 
rowne. K.C., Mr. C. A. Cripps, K.C., and Mr. Tyldesley 
Jones, to wind up the opposition. 

‘he CHAIRMAN inquired if, as the local authorities were 
opposing all three Bills, the Committee were to hear three 
speeches. He. hoped they would not. 


MONDAY, MAY 25тн. (TWELFTH DAY.) 

At the commencement of the proceedings Mr. FITZGERALD 
stated that although the promoters had had a conterence’ of 
three hours on Saturday with the London County Council in 
an endeavour to come to an agreement with that body on the 
question of the purchase clause, no definite arrangements had 
been arrived at, but it was proposed to carry on the confer- 
ence for the next two days, when it was hoped that something 
definite could. be announced. 

Mr. W. В. WoopHovsE, Engineer and Manager to the York- 
shire Electric Power Co., was called to amplify Mr. Lupton's 
evidence of Friday, which he corrected in one or two minor 
details. On the question of figures, he stated that the average 
price was below 3d. per unit, and not 14. as Mr. Lupton had 
suid, and that transformed current was actually sold at £4 
per kilowatt and 0254. per unit. At a load factor of 25 per 
cent. this came out at 069d. per unit. These charges were 
lower than those of апу local authority in the Yorkshire area. 
The prices charged approximated fairly closely to those in the 
present Pall. and were considerably lower than the maximum 
prices he was entitled to charge under his own Act. As showing 
the progress of the power company, he stated that within a 
radius of four miles of the Thornhill generating station there 
were originally eight generating stations, but since the power 
company had commenced operations, five of these had been con- 
verted into sub-stations. ‘The date of commencement of supply 
of the power company was December, 1904, and not December, 
1903, as previously stated. The output last vear from his station 
showed an increase of over 100 per cent., and for the present 
year there was every indication that the rate of increase would 
be exceeded. The lowest price in Leeds, he said, was 14d. per 
unit, and no mill in the Yorkshire area was taking the whole 
of its supply from municipal mains for electric driving, whereas 
the power company was already supplying no less than seven 
textile mills with power for driving all their machinerv, and 
two others were being negotiated with. In the small area 
round the Thornhill Station there was an estimated horse-nower 
of 56.000. of which the power company were supplying 8.000. 
and had contracts for 2.000 more. Offers of bulk supply had 
been made to several local authorities, under which a consider- 
able saving over their present working costs had been guaran- 
teed. but these offers had not been accepted. At the same 
time, the smaller local authorities had agreed to let the power 
company supplv in their districts to large power users, and took 
a supply in bulk themselves for ordinary purposes. 

In cross-examination Mr. Woodhouse stated that the esti- 
mated horse-power available for electric driving in the whole 
of the Yorkshire Power Co.’s area was 2.000.000. He explained 
that, so far as his company was concerned. they had no power 
to appeal against the decision of the local authority in large 
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cities on the question of whether they should supply within 

the boundary or not. 

At the close of this evidence Mr. Fitzgerald suggested that 
he should postpone his accountant’s evidence on the ground that 
the purchase clause would not be in its final form until the 
conference with the London County Council had been concluded. 
Both Sir Ralph Littler and Mr. Balfour Browne for opponents 
opposed this course of action on the ground that it was the 
usual procedure, before the opponents to a scheme presented 
their case, that the promoters’ case should be completed. All 
the opponents, it was argued, had been basing their calcula- 
tions on the purchase clause as it stood, and they asked the 
Committee to say that the Bill as it stands must be adhered to 
and that the promoters should make application to introduce their 
purchase clause when it had been drafted. 

After consultation, the Chairman suggested that the promoters 
should proceed with their further evidence, reserving the right 
to recall the accountant. when the new clause was presented. 

Mr. Lioxer Marigy, F.I.C.A., and a member of the firm of 
Messrs. Deloitte, Pender, Grithths & Co., auditors of a number 
of electric light, water and other undertakings, said he was 
familiar with the purchase terms of the Electric Lighting Act of 
1888, but, as the period of purchase under this did not arrive 
until 1951 in London, there was no experience at present as to 
how these terms would work out in practice. The only purchases 
which had taken place had been by agreement. ‘The general 
objection. to the terms of the Electric Lighting Act in relation 
to the raising of capital was the uncertainty in the minds of 
investors as to whether thev would get their money back, or how 
that section would be interpreted. Further, the company would 
find it difticult to raise fresh capital as their term drew to an 
end. Under the proposed clause as it at present stood, there 
would be no uncertainty, nor would there be any need for pro- 
ceeding to arbitration tor determining the purchase price. He 
' did not think an auditor would allow the amount spent on re- 
newals and repairs to be placed to capital; he certainly would 
not, and he would favour the introduction into the clause of a 
definite provision that the company should maintain the plant 
in a good and reasonable condition, because although the auditor 
would not permit renewals actually made to be charged to capi- 
tal, he could not compel the company to make the necessary 
renewals. If such a clause were in the Bill as he had suggested, 
the auditor could do this in conjunction with an expert adviser, 
and the result would be that the purchasing authority would 
take over the undertaking in good working order. In his opinion 
the clause limited the amount of the purchase money. Hitherto 
no purchare clause had appeared in a Power Dill, and he re- 
garded this as a departure in favour of the purchasing authority 
as compared with the purchase terms in the past of gas and 
water undertakings, especially in view of the fact that the sink- 
inz fund, insurance fund, and reserve fund would go towards 
diminishing the purchase price, whilst at the same time the pur- 
chasing authority was relieved. altogether from any claim for 
goodwill or profits. 

In cross-examination hy Mr. Freeman, for the London County 
Council, Mr. Maltby agreed that he was most anxious to avoid 
апу ambiguity. Questions were put to the effect as to what 
would happen, taking the life of plant at 25 years, as has heen 
sugsested by the engineers to the scheme, if, say, in ten years 
a new invention was to be made which rendered it absolutely 
necessary, from the revenue point of view, for the company to 
scrap some of its existing plant. Witness replied that he would 
propose to write off the sum still outstanding to capital account, 
either at once, or. in the event of it being too hard upon the 
undertaking to do this, the amount could be carried to а suspense 
account and spread over a short term of years. It would be the 
auditors’ duty to see that the balance was written off when the 
plant was scrapped in this way. Mr. Freeman suggested that 
this might make the company unwilling to go in for new inven- 
tions, and so fail to keep the undertaking in a high state of 
eficiency when it was nearing the end of its term. Witness 
replied that he did not suppose the company would go in for 
new plant at any time unless they could see a profit coming from 
it. 

Mr. Freeman then asked whether witness had calculated any 
sums as the amount which the purchasing authority would have 
to make up if the undertaking had not been paying 6 per cent. 
It was put to the wituess that. assuming 4 per cent. only had 
been paid during the whole existence of the company, the sum 
which the purchasing authority would have to provide to make 
this equivalent to 6 per cent. would be £3.750,000, which would 
practically act as a prohibition on buving. 

Mr. MarrBy said he had not considered the matter in this 
asnect. 

In answer to the Chairman, Mr. Fitzgerald stated that as the 
Bill stood. the 4 per cent. which was to be paid ont of canital 
during construction would have to be made up to 6 per cent. at 
the end of t he period, but Sir Hugh Dell had stated his willing- 
ness to modafy this. 

A further discussion took place as to the obligation of the 
purchasing authoritv, assuming the option to purchase is not 
taken advantage of in 42 vears, but is postponed for a fur- 
ther ten years, as provided in the Bill. Mr. Fitzgerald stated 
that in his opinion the Bill made it quite clear that if the pur- 
chase were postponed for 52 years, or any other period of vears, 


the obligation to тае up the dividends did not apply. As the 
Chairman, however, had stated that in his opinion it was not 
quite clear, he was quite willing to make it so. 

Some questions vy Nir Ralph Littler seemed to indicate that 
he preferred the terms hitherto paid to gas and water companies, 
and Mr. Fitzgerald, for the promoters, suggested this in re- 
examination. 

Sir RALPH LrrrLER objected to this interpretation of his mean- 
ing, and stated that he desired the terms of the Electric Lighting 
Acts. 

This closed the case for the promoters, Mr. Fitzgerald stating 
that a report by the Board of Trade with regard to certain 
alterations in the Bill had been complied with, and that a clause 
had been agreed upon with the Commissioner of Works. He 
also announced that clauses had been agreed with the Thames 
Conservancy, Duchy of Cornwall, the Metropolitan Water Board, 
the Camberwell Borough Council, Inns of Court, Duke of Bed- 
ford, London United ‘Tramways, Conunissioners of Sewers for 
Havering, the Commissioner of Sewers for Essex, West Kent 
Sewerage Board, and all the railway companies with the excep- 
tion of one in the metropolis. 


Case for the Opposition. 


CROYDON. 


Mr. WEpbERBURN, K.C., for the Croydon Corporation, who 
led the opposition, drew attention to the fact that this area was 
distinct from any other area in that it was not industrial, and 
from the evidence of the promoters themselves was never likely 
to be. Croydon was also on the boundary of the area of the 
Bil, and he failed to see any reason why it could not be 
detached. In the Administrative. Dill of 1905, the promoters 
had agreed a clause with Croydon to the effect that the 
powers of the Bill should not apply to Croydon except for 
wayleaves, supplying energy to railways, docks, &c., and by 
agreement only with the Corporation. This clause was agreed 
again in 1906. Mr. Hammond had stated that the clauses 
agreed with previous power bill promoters should be again 
accepted, and this was a clause which, if this Bill ever came to 
that stage, he thought the promoters were bound to accept if 
the Croydon Corporation desired it. There had been no 
evidence to the effect that the present supply at Croydon was 
in any way unsatisfactory. The capital expenditure upon the 
municipal undertakinz was about £340,000, and he asked 
whether 16 was worth while to exchange this personal control for 
reliance upon one source of supply 20 miles away, unless there 
was a substantial financial advantage. The promoters’ figures 
showed a saving of 55.908 to the Corporation if a bulk supply 
were taken, but the Corporation, taking the basis upon which 
the promoters had worked, estimated a loss of £329, whilst, if 
the proper figures had been taken, the loss would work out to 
£1,504. This was on the basis of scrapping the works. If the 
Corporation took a bulk supply for the purpose of the peak 
load, then they estimated a loss of £1,907. ° 

The CHatRMAN suggested that as the Corporation or any other 
distributor was not bound to take a supply, he did not think 
any argument as to whether they would gain or lose by taking 
a bulk supply would intluence the decision of the Committee. 
Counsel would be more to the point if they confined themselves 
to showing how they would lose by the competition clause. 

Mr. WEDDERBURN, in conclusion, although he had already 
stated that his area was a purely residential one, and that there 
were practically no power users, went on to argue that the 
Power Company could come in and compete for small power 
users on unequal terms. He therefore asked that. even if 
Croydon remained in the Dill, it should be left to the Corpora- 
tion to decide whether they might give any supply in the 
district. 

Mr. А. C. Cramp, Electrical Engineer to the Croydon Cor- 
poration, said there was nothing in the nature of a large factory 
in Croydon, and the introduction of factories would alter the 
whole residential aspect of the town at present. He charac- 
terised as absurd Mr. Hammond's suggestion that a man at 30s. 
per week would be sufficient to deal with the hich-tension 
supply from the power company. 

In cross-examination, Mr. Cramb said the income from power 
was £1.500 per annum, or 1j per cent. of the total. Having 
ascertained that the cost of coal at Crovdon varied from 15s. 
to 255. per ton, that water had to be obtained partly from the 
town mains at 6d. per thousand gallons, and that cooling towers 
were used, Mr. Fitzzerald asked if it were possible under these 
conditions to generate at anything like the figures given in this 
Pill Mr. Cramb answered that it was not proposed to do so. 
but that the present expenses were being reduced. Mr. Cramb 
also said that the present coal cost at Croydon was 0:54. per 
unit. Asked as to whether it would not be an advantage to 
have the option of taking a bulk supply, instead of incurring 
further capital expenditure on new plant, witness replied that this 
would depend upon the circumstances. 

In re-examination, Mr. Cramb stated that the Corporation 
would always be able to get a supply from the power company, 
even if the district were cnt out of the area, as there was a 
clause in the Bill which enabled the company to supply in con- 
tiguous areas. ` 
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MARYLEBONE. Ф 


The case for the Marylebone Borough Council was next taken. 

Mr. E. W. DrsENHAM, Chairman of the Electricity Committee, 
said the Council were advised that the power company could 
not benefit them, because, on whatever price the power com- 
pany might charge, there must be added something in respect 
of the purchase of the Metropolitan Electric Supply Co.'s busi- 
ness in the district. In spite of this, however, the price for 
lighting had been reduced from 5'15d. per unit to 4424. per 
unit. Apart from the purchase price for the company's under- 
taking, the Council claimed to be able to generate more cheaply 
than the promoters could supply. The Administrative Co. placed 
Marylebone in the “non-industrial area," and eventually the 
district of Marylebone was placed within the bulk area of the 
Metropolitan Electric Supply Co., who, however, had no powers 
of compulsory supply of any sort. The Council feared competi- 
tion at cutting prices, in order that the company might secure 
their power business. 

Mr. AnrHUR. WaiGHT, Consulting Engineer to the Maryle- 
bone Borough Council, said he considered the load factor 
taken by the promoters as very low compared with most of 
the districts in London. He had made calculations which 
showed that to take & peak load from the power company 
would not be profitable, because it would cost them more than 
if they generated the whole of the energy themselves. "Тһе 
figures of his estimates showed an actual loss of £500 per 
annum at a 15 per cent. load factor. At any other load factor 
the disadvantage would be greater. In his tables, Mr. Ham- 
mond had assumed a higher load factor for Marylebone, viz., 
54 per cent., than for Stepney, which was a purely manu- 
facturing district, and for St. Pancras, where a much larger 
amount of power was used; and he could not understand 
why. The Marylebone costs, worked out from the accounts 
just published. were equal to £436 per kw. and Q0'35t5d. per 
unit. When the existing works were selling 12.000 kw., the 
costs would be reduced to £531 per kw. and 0°35d. per unit. 
Of the 350 power consumers in the Marylebone power mains, 
256 averaged 11°4 kw., and the average load factor was 12:8 
per cent. The price charged on the present scale at this load 
factor was l'445d. per unit, without discounts, whilst the power 
company’s supply for such a consumer supplied with direct 
current was 1:4754. The Council's price. without any addition 
for the award in respect of purchase of the Metropolitan Co.’s 
business, would be 1:254. per unit. The prices to the two 
largest consumers in Marylebone, of 57 kw. and 52 kw. respec- 
tively, were 14. and 0 98d. respectively on the present 
scale. The power company's price would be 09964. and 
0'946d. respectively; whilst without any allowance for the 
awards the Council's price would be 0°815d. His feeling was 
that the advent of the power company would give rise to a 
fecling that electricity could be supphed at much cheaper rates 
than was now the case in Marvlebone, whereas the fact was 
that the Council was at present supplymg more cheaply than 
the company «ould. | 

In cross-examination, Mr. Wright admitted that the power 
load in Marvlebone was small, but it was a growing one, but 
said that if it were taken away by the power company, then 
the lighting would have to bear the whole of the standing 
charges, as the power load reduced the standing charges on 
lighting. He expressed the opinion that the diversity factor 
assumed by the promoters was too high. This was a figure 
which very few electrical engineers had information about. In 
the Victoria Falls Power Scheme, of which he was a_ joint 
engineer, they assumed a diversity factor of 1. In London it 
ought to be safe to assume 1'2, but, generally speaking, it was 
very dangerous to assume a higher figure than 1. The only 
terms upon which it would pay authorised distributors to take 
energy from the power company would be at about £3 per kw. 
and 0`224. per unit; but judging from the power company's 
calculations, it looked as if at their proposed prices the cost 
of distribution would wipe out the advantage of generation on 
a large scale. 


TUESDAY, MAY 2618. (THIRTEENTH DAY.) 


Mr. А. B. Cane, counsel representing the Marvlebone Borough 
Council, first referred to the arbitration proceedings in connection 
with the purchase of the Metropolitan Electric Supply Co.'s busi- 
ness in Marylebone, and said that when it was considered that 
the Council was buying a 20 years’ undisturbed monopoly, no 
one could say that the price of £1,250,000 was exorbitant, and he 
wished to renadiate any -uggestion of having made a bad bargain. 
At the same time, the Council had been compelled by Parliament 
to make the purchase on the ground that competition should not 
be allowed with the company, which was already installed, and 
he asked that the Council, which was now working in place of 
the company, should be treated in the same manner that the 
company had been treated, viz.. that they should be free from 
any sort of competition. It was admitted in the promoters’ tables 
that 10 kw. would have to be generated at Barking for every 
9 kw. delivered in London, and he contended that the cost of 
distribution would wipe out any benefit derived from the cheaper 
cost of generation. The Administrative Company excluded 
Marylebone from the industrial area, and did not propose to 


compete for the power business, but this company would un- 
doubtedly come in and compete for the small power load that 
existed. [n reply to a question by the Chairman, Mr. Cane sid 
that undoubtedly the Kitson clause gave a measure of protection, 
but Marylebone preferred to be left alone altogether. 

Mr. CropE, for the promoters, said that, failing the clause in 
the Bill at present, the promoters were willing to accept the 
Kitson clause. 


West Haw. 


The opposition of the West Ham Corporation was then taken. 

Mr. A. Н. Seaprook, Electrical Engineer to the West Hain 
Corporation, said the capital expenditure upon the electrical 
undertaking was £410,000. Three-quarters ot the supply was 
for power purposes, and if the Newcastle Supply Со. was 
excepted, the business was larger than that of any ot the power 
companies of the country. ìn fact, the consumption of one 
consumer, with whom they had a contract for five years, was 
larger than the whole ot the bulk output of the Yorkshire 
Power Co. The total power supply in the borough would, in 
the next two weeks, amount to 85 to 9 million units per annum, 
and including tramways, the total output for power purposes 
now amounted to 124 million units per annum. Не gave a list 
of power consumers whose maximum demand was over 250 kw.. 
and also mentioned that there were a large number whose 
maximum demand was 200 kw. or thereabouts. Of the total 
power demand of 6,000 kw., about one-third was to consumers 
of over 250 kw. In making a number of corrections which he 
said were necessary to bring the tables up to date, he said that 
the works costs should be, at April, 1908, 0574. per unit 
instead of 0583d.; the capital charges 0°360d. instead ot 075754, 
and the total costs would be 0°842d. per unit instead of 0'9584. 
These corrections reduced the saving to the Corporation under 
the Bill to practically nothing, whilst, in any event, as the 
Corporation had a large number of contracts for day and night 
supply, with very heavy penalties attaching to failure, they 
would not be disposed to rely on an outside source of supply. 
He also doubted whether the profit shown in the clause in the 
Dill rezulating supply to authorised distributors, in connection 
with consumers under 250 kw., would actually be made in 
consequence of the uncertainty of the diversity factor. Some of 
the power consumers in West Ham had a load factor of 80 per 
cent. to 100 per cent., and, of course, there was no diversity 
factor. 

In cross-examination by Mr. Clode, Mr. Seabrook said that 
as the Corporation had already very large buildings, boiler 
plant, coaling plant, &c., the capital charges on additional 
generating plant would only amount to about 10s. per kilowatt. 
so that the question of extensions compared with taking a 
supply for the power company was not so serious as might be 
the case with other distributors. With regard to the usetulness 
of having a bulk supply to fall back on, he mentioned that the 
Corporation had authority to take such a supply from the power 
station of the Charing Cross, West End, and City Electricity 
Supply Co., which was in the borough. 

Мг. Н. E. Biais, Tramways Manager to the West Ham Cor- 
poration, gave evidence as to the possibility of interference 
with the tramway system by the laying of the power com- 
pany's mains, owing to there only being two routes out of the 
borough into London. 

Mr. CLoDE said the promoters were perfectly willing to discuss 
a clause for the protection of the West Ham tramways. 

Mr. Моктех, in the course of his speech for the West Ham 
Corporation, referred to the railway works in the borough. In 
the London Electric Supply Bill, which is next on the list 
before this Committee, there was a proviso that the supply to 
railways should be restricted to haulage and traction, or for 
lighting carriages drawn by such haulage or traction, and he 
asked that, if the Bill went forward, this restriction should be 
put in. Speaking generally of the attitude of the West Ham 
Corporation, counsel said they were a self-governing county 
borough, and had gone to great expense in erecting a works 
with room for extensions up to 20,000 kw. Rather than give up 
the supply of electrical energy to a company, they would fizht 
the company, and sell at a loss, if necessary, to do so. He 
regarded clause 52, which regulated the supply to authorised 
distributors, as infinitely worse than the Kitson clause. 


HAMPSTEAD. 


The case for the Hampstead Borough Council was then pre- 
sented by the Hon. Evan Cwarreris. Не stated that the 
capital expenditure upon the municipal electricity undertaking 
was £383,000, of which £80.000 had been repaid. The Hamp- 
stead Council, he said, in 1893, came to the conclusion that the 
period for repayment of loans allowed by the London Connty 
Council, viz., 42 years, was too long, and it initiated the lower 
period of 25 vears. In spite of this handicap, a very success- 
ful undertaking had been built up. The supply of power was 
very small, practically a negligent quantity, but there was a 
fair amount of energy sold for heating purposes in Hampstead, 
which the Council naturally desired to keep. 

Mr. C. Freerwoop PrircHarp, the Chairman of the Electric 
Lighting Committee, gave evidence in which he. alike with 
other opponents, challenged the accuracy of the basis of the 
tables put in by the promoters. 


May 28, 1908. 


The CHAIRMAN said that this was the frst time the question 
of heating had been put before the Committee, and he pre- 
sumed that the promoters, at a later stage, would deal with this 
matter. 

Mr. Crone said he was not disposed to deal with it at the 
moment, but it would be dealt with in the promoters reply. 

STEPNEY. 

Mr. WirLiAMs next addressed the Committee on behalf of the 
Stepney Borough Council, arguing that the trend of the action 
of Parliament hitherto had been that it would not intlict irre- 
parable hardship upon the authorised distributors, whose money 
had been invested in electrical undertakings in the proposed 
area. In a general review of his case against the Bill, as 
revealed in his cross-examination of the promoters’ witnesses, 
Mr. Williams referred to the question, already raised by the 
Committee, of what would happen to London in the event of 
damage to the Barking station from various causes, such as 
a foreign invasion, &c., and expressed the opinion that, great 
as were these dangers, there were equallv great dangers from 
within. In the event of accident to the generating plant, which 
shut down the whole supply to London, the forces of disorder 
would have their opportunitv; this. he said, was a risk too 
great for the Committee to sanction. He complained of the 
possibility of competition for lighting business under the clause 
which allows a power-user to use 20 per cent. of his total 
supplv for lighting. Аз an instance, he argued that, if the 


LOCAL 


AUCKLAND (NEW ZEALAND).—It is reported that the 
tramway strike is at an end. 

BATH: Electricity Accounts.—The accounts for the past 
financial year show an increase in the revenue of £2.000, due 
mainly to growth of the power load from large consumers, in- 
cluding Messrs. Stothert & Pitt, and the Great Western Railway. 
The net loss on the undertaking has been reduced from £1.440 
to £392. The gross profit was 29.671, but £10,C54 was absorbed 
by interest and sinking fund. The cost of coal has been very 
hizh during the year, but slight economies have been effected in 
other directions. 

Sale of the Electricity Undertaking.—At Monday's meeting 
the Corporation decided by 28 votes to 9 upon the sale of the 
electricity undertaking, subject to the approval of the Board 
of Trade, to Mr. Schenk’s syndicate, which already holds powers 
for surly in the surrounding districts. The terms of the sale 
were given on page 751 of our issue of May 14th. The Cor- 
“oration are relieved of all financial responsibility, and the 
arofit is calculated at £65.000. 

BELFAST: 7ramways.—At the weekly meeting of the Tram- 
way and Electrical Committee on the 25th inst. Sir Robert 
Anderson, Lord Mayor, presiding, the general manager, Mr. 
Nance, submitted a report recommending the reduction of the 
саг service at a saving of about between £6.000 and £7.000 per 
annum, and a scheme for the readjustment of the fares was 
г1во submitted and approved of by a majority. 

BIRMINGHAM: Electricity Accounts.—The report for the 
vear ended March 31st last records an increase in units sold 
from 10.887.684 to 20,793,670. of which 9.600,894 were for 
lighting and power, and 11.192,776 for tramways. ‘Lhe costs 
show a reduction of 0'294d. per unit, in spite of the high cost 
of fuel. The lamp connections have increased by 66.329 16-c.p. 
lamps, and the motors connected by 3,491 h.p. The accounts 
show a sum of £60.926 available for payment of interest and 
sinking fund. 

Tramway Accounts.—The accounts for the year ended March 
Jlst, to which we alluded briefly in our last issue, report a 
gross profit for the vear of £121.112, and a net profit after 
meeting capital charges, &c., of £72,037. Of this, £37,037 is 
to -be placed to reserve, and £35,000 carried to the borough 
fund. The traffic revenue over the 34 miles of route (equi- 
valent to 56 miles of single track) has averaged 11:42d. per car- 
mile, and the average working expenses are given as 672d. 


The total revenue was £289,556, and the working expenses — 


£168,444. 10,577.540 units of current were purchased from the 
Electricity Department at 1283d. per unit. 

BLACKBURN: Proposed Tramways.—Presenting a report of 
the Light Railway Commission at Blackburn to the Great 
Harwood Council on May 20th, Mr. T. Noble, chairman, said 
the impression was conveyed that the scheme would be proceeded 
with within the next two years, and the opinion was expressed 
that the suggested tramway would tend to link up the three 
townships of Great Harwood, Rishton, and Clayton. It was 
mentioned that an undertaking had been given that when the 
railway was being laid, the promoters would guarantee certain 
road repairs, 

BOSTON: Electric Lighting Order Revoked.—The Board of 
Trade have revoked the electric lighting order granted to the 
Boston Urban District Council in 1906. 

BRAY: Electricity Sunply.—At the meeting of the Urban 
Council last week the electric lighting scheme came up for 
discussion оп the recommendation of a committee that a sum 
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power company supplied the Tilbury Railway Co. for power, 
this 20 per cent. would be sutlicient to light all the stations 
in the borough, which at present brought in about £1,200 per 
annum to the Council's electricity undertaking. 

Mr. W. C. P. ‘Tapper, Borough Electrical Engineer and 
Manager of the Stepney Electricity Works, said the capital 
expenditure to date was £288,000, and further powers had 
been granted for an expenditure of £87,886 in connection with 
the Elvth's Wharf scheme. The average price for private 
lighting was 2214. por unit; for power, 0°95d.; and for public 
lighting, 1274., making an average over the whole of 1:624. 
per unit. The power supply during the past year showed an 
increased. consumption of 604,000 units compared with the 
previous year. When the Blyth’s Wharf scheme is in opera- 
tion, Mr. Tapper said that the charges would be £512 and 
0 35d. per unit against £4 10s. and 0°33d. in the Bill. Compared 
with the Administrative Co.'s offer of 1905, the charge of the 
London & District Co. was 248 per cent. higher. 

The CHAIRMAN again urged Council not to labour the point 
of whether the Council would be hurt or not by taking a bulk 
supply. They were not bound to do this, and the Committee 
would prefer that the question of possible competition should 
be dealt with. He also asked upon what experience the 20 per 
cent. for lighting clause had been based. 

Mr. Crope said that he was informed that the 20 per cent. 
was put in by the Board of Trade when they first settled the 
clause. 


NOTES 


of £5.000 be expended upon the existing works for the purpose 
of making the concern etticient and self-supporting. Mr. Brad- 
shaw, chairman of the Electric Committee, set forth the details 
for the improvements, which he believed were the only way out 
of the fact that the works involved a loss of £1.000 per annum. 
After a lengthened discussion, the matter was postponed till 
a special meeting be held. 

BRIGHTON: Tramway Accounts.—The Corporation Tram- 
wav undertaking shows a deficit of £969 as compared with a 
profit of £2,410 for the previous year. The revenue has de- 
clined from £16,153 to £12,641. It is stated that negotiations 
are in progress for the acquisition of the undertaking by a 
London syndicate who propose to use a different type of car. 

BROCKLEY: Proposed Tramways.—A letter has been re- 
ceived by the Hon. Sec. of the Honor Oak Park and Brockley 
Tramways Committee from the Clerk to the London County 
Council stating that the Highways Committee do not see their 
way to recommend the Council to proceed with the construc- 
tion of these tramways authorised from Lewisham High Road 
to Forest Hill during the present vear. as thev are of opinion 
that the tramways will not be remunerative, and they feel that 
the electrification of other and existing lines is more urgently 
required. 

BURTON-ON-TRENT: New Tramway Brake.—A demon- 
stration of Mr. P. J. Pringles new grooved skid tramway 
brake has been made before the tramway committee. The 
matter is to be discussed formally at the next meeting, but 
we are informed that, in any case, it is proposed to fit up six 
of the cars which are used on the most hilly route. 

Electricity Accounts.— The annual report and accounts show а 
surplus of £1.104. as against £793 for the previous year. Of 
this, £636 will be devoted to wiping off certain capital expen- 
diture, and £468 carried to renewals fund. The price of fuel 
has increased by 557 per cent., and the revenue has been 
affected adversely by the introduction of metal filament lamps 
and trade depression. In spite of this, the gross profit has .in- 
creased from £5,828 to £6,117. The motor load now exceeds 
the lighting load, and is nearly as great as the tramway load. 
The works costs are given as 0'812d. per unit, and the total 
working expenses as 1°055d. per unit. Capital charges bring 
this up to a total of 1'9154. per unit. Satisfactory results аге 
reported owing to the extended use of the restricted hour 
principle. which is adopted in 481 out of the total 757 h.p. 
of ntotor load. | | 

Tramway Accounts.—' The annual report and accounts record 
a decrease of £686 in the receipts, notwithstanding an increase 
in the car mileage from 421,317 to 430,913. The surplus of in- 
come over expenditure was £4,745, but £4,866 were required for 
capital charges, and £1,000 was set aside for reserve and re- 
newals, so that there was finally a loss of £1,121 on the year's 
working. The expenses are analvsed as follows :—Trattic, 
2°6ld.; repairs and maintenance, 0:92d. : management, &c., 0°784.; 
power, 1:89d. ; capital charges, 5:29d. Total 9494. per car mile. 

BURY: Tramway Accounts.—' The annual report and accounts 
show a surplus of £4,606, of which £2,500 has been carried to 
reserve and depreciation fund, and the remainder to the rates. 
The working expense, exclusive of power, are given as 5°711d. 
per car mile, and the total revenue per car mile as 927d. The 
current consumption from the Bury station averaged 1°68 units 
per car mile at 106d. per unit; power was also taken at 13d. 
per unit from the Radcliffe station. Extensive repairs nave 
been carried out to the permanent-way during the vear. 
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CANADA: Port Hope, Ontario.—The Port Hope Electric 
Light and Power Co.’s generating station was destroyed by fire 
on May 9th. ‘The loss is estimated at £10,000, and is said not 
to be covered by insurance. 

CHANNEL ISLANDS: Wireless Telegraphy.—Notice has 
been given by the Post Office that telegrams for the Channet 
Islands are now received at inland rates at sender's risk for 
transmission, if possible, by wireless telegraphy. 

CLACTON: St. Osyth Light Railway.— The Board of Trade 
have confirmed the Clacton-on-Sea and St. Osyth Light Railway 
(extension of time) Order, 1908, reviving the powers granted, 
and extending the time limited, by the order of 1904, for the 
compulsory purchase of lands and completion of the railway 
and works. 

DUNDEE: Tramway Profits.—After a good deal of discussion 
it has been decided that a payment of £1,000 shall be made 
by the Tramways Department. 

Tramway Eactensions.—In connection with the proposed tram- 
way extensions to connect the Marvfield and Fairmuir routes, 
the Council has decided to send a deputation to inspect Con- 
tinental examples of the “trackless system," the adoption of 
which is proposed. 

ERITH: Zramways.—A report just issued by the Tramways 
Manager shows that the financial result of the Urban District 
Council Tramways undertaking for the year ended March 515% 
last was as follows :—' Гоа income, £8,559 (an average of 
637d. per «ar пише); working expenses, £8.593 (6:264. per 
car mile); gross profit, £145 (0`114. per car mile); loan charges, 
44,594 (543d. per car mile); net deficiency, £4.449 (5 32d. per 
car mile). In view of the approaching completion of the 
L.C.C. tramways to Abbey Wood, the District. Council has sug- 
gested the desirability of an arrangement for through booking 
between Erith and Beresford Square, Woolwich, and rice versa. 

. «MSBY: Wireless Telegraph Station.—At a meeting of 
the Electric Lighting Committee last week. Mr. W. Н. Vignoles 
reported that he had been in communication with the Admiralty 
regarding the proposed wireless telegraph station at Humber- 
stone, and expected soon to be able to put an agreement before 
the depiitment for a supply of current. 

HAMPTON WICK: Electric Lighting Order Revoked.—' The 
Board of Trade have revoked the electric lighting order granted 
to the Hampton Wick Urban District Council in 1904. 

HASLINGDEN: Zramways.—Great progress has been made 
by the Haslingden Corporation in the matter of converting the 
three miles of their tramway system from steam to electric 
traction, The new electricity generating station will not be 
ready fcr twelve months, however. In the circumstances, 
arranze:nents have been completed by which Accrington will for 
twelve months supply current and cars at a charge of 7d. per 
mile for a length of two miles, Haslingden finding its own 
inspectors and taking third party risks. The cars are to be 
running over the first mile about à month hence. 

Workhouse Lighting.—A deputation for the Haslingden Board 
of Guardians met representatives from the Rawtenstall Corpora- 
tion on May 215%, when Rawtenstall made the following amended 
otter :—To supply the workhouse building with electricity at 
ôd. per unit, the Guardians to guarantee that they would take 
at least 25,000 units. Rawtenstall agreed to maintain the neces- 
sary cable. It was decided that further information be obtained, 
and a committee was appointed to visit Bury, Burnley, and other 
workhouses that have electricity installations and make inquiries. 

LONDON: London County Council.—In connection with the 
proposal to issue a guide to the tramways system, it was origin- 
ally intended to charge 2d. per copy for this, but the Highways 
Committee now recommend that the first issue of 100.070 copies 
should be sold at ld. per copy. It is not thought probable that 
the, revenue derived from the issued of the guide will entirely 
cover the cost of printing and publication, but the general 
advantage to the tramway system is held to justify the charge 
of one pennv. 

Tenders for Centrifugal Pumps.—The Highways Cominittee 
recommend that they should be authorised to accept tenders for 
the centrifugal pumps (already advertised for) in connection with 
the second portion of the Greenwich generating station, during 
the Whitsun recess. . 

Battersea.—The Electrical Engineer has submitted to the 
Electricity Committee a scheme for wiring and fitting of 
premises of consumers or prospective consumers on (1) a cash 
purchase system (based on net cost with a percentage addition 
for administration. supervision. &c.) ; (2) a hire-purchase system 
(based on payment bv instalments over a term to be agreed with 
the consumer, and not to exceed five years, with again a per- 
centage addition); or (3) a perpetual rental hire system. The 
Engineer also suggested the establishment of a show-room, the 
provision and maintenance of outside arc lamps, and supply of 
епегиу for them at a fixed price per annum for а definite 
number of hours, the maintenance of installations, motors, 
lamps. &c.. at fixed prices per annum, the distribution of elec- 
trical literature, and the supply of motors, lamps, fittings, &c. 
The committee аге not in favour of adopting the scherfe in its 
entiretv, but think that a start should be made by the Council 
undertaking the provision and maintenance of outside arc lamps 
at fixed prices, applving the cash or hire purchase system of 
payment. The London County Council General Powers Act, 
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1906, requires that the charges shall be so adjusted as to meet 
the expenditure incurred, and the committee think the Council 
would undertake too great a risk in carrying out the whole ої 
the work. They have accordingly decided that the wiring for 
the arc lamps shall be done through contractors, and that this 
course be continued until the scheme seems likely to be a 
success, or the applications for installations are sutliciently 
numerous to justify the Council in doing the whole of the work 
themselves. 

Hampstead: Street Lighting.—The question of substituting 
flame arc lamps for 28 lamps at present in use for public 
lighting in Finchley Road was considered at a meeting of the 
Borough Council on May 21st. The Lighting Committee re- 
ported that they had had a trial of various kinds of lamps, and 
found that the Oliver magazine lamp was the most suitable: 
moreover, by using this particular lamp, another 10 lamps could 
be installed in Finchley Road without any increase of energy 
at the electricity station. ‘The proposals involved capital outlay 
amounting to £890 10s., made up as follows :—Lamps, switches, 
posts, and lowering gear, £547 10s.; erection of posts, £20: 
excavating for mains, laying cable, and making good, £520. 
The total annual cost for the 38 lamps, including loan charges, 
would be £827, as compared with £742 for the present 28 arc 
lamps. There was, however, an outlay of 576 per annui tor 
the maintenance of 22 gas lamps which would be displaced by - 
th: 10 additional flame arc lamps, so that the extra charge per 
annum to the general fund would be only £9. The inclusive 
annual cost per arc lamp would, therefore, be reduced from 
£26 10s. per annum to £21 155. 54. The above figures were 
calculated on the assumption that the £567 10s. capital outlay 
which would fall on the general fund would be paid trom capital 
account, but the Finance Committee were of opinion that the 
sum should be borne out of revenue. The Lighting Committee's 
recommendation to substitute magazine flame arc үйр: for the 
present lamps, and to erect an additional 10 tlame arc lamps, 
was referred back. 

Electricity Finances.—A comparative statement of income in 
cornection with the electric lighting undertaking has been pre- 
pared, which shows a total for the year ended Lady Day, 1908, 
of £65,758, as compared with £64,587 for the previous year. 
In respect of current the income amounted to 260.582. as com- 
pared with £57.475 for 1906-7, other items being meter rent. 
£2.059 (as against £3,870); other charges. “£126 (as avainst 
£91); public lighting, £2,970 (as against £3,150). The Finance 
Committee has appointed а sub-committee to consider the 
present system of accounts in connection with the works and 
electric lighting departments, including stores and wages, and to 
report as to any change that may be desirable. 

Marylebone: The Electricity Undertaking.—The Borough 
Council, at its meeting on May 215%, had under consideration 
the question of revising the present rates of charges tor the 
supply of electrical energy, and the practicability of framing 
a tariff that should be applied universally throughout the 
borough. The Consulting Engineer (Mr. Arthur Wright) re- 
ported that it would be commercially inexpedient to raise the 
average price received per unit, or to interfere during the 
present year with the option which the old "Metropolitan "' 
consumers have of remaining on their original scale of charges. 
There will be, at any rate for the next year, not sutlicient 
revenue to warrant the Council taking the risk of causing loss 
of business that might follow the compulsory change of tariff 
to the 4,000 odd consumers who are now nd upon the 
Metropolitan Co.’s scale. With reference to the standard 
demand indicator tariff, he thought that the change should at 
once be made of basing each summer quarter's account on its 
own maximum demand instead of upon the mean of the demands 
during the winter months. Не also considered advisable revision 
of the meter rents, and further that in those cases where a 
consumer is prepared to guarantee his load factor. or the total 
annual consumption per kilowatt of demand, the manager 
should be authorised to quote such consumer a flat rate corre- 
sponding to his load factor or consumption per kilowatt, so as 
to enable a quarterly bill to be made out on a flat rate at the 
nearest farthing above the calculated figure. The Council decided 
that the existing scale of charges should be continued until 
June 30th, 1909, but that each quarter's account should be based 
on the actual demand for the quarter. The Council also 
adopted a recommendation that meter rentals based upon the 
declared maximum demand of the consumer be charged at the 
following rates until June 30th, 1909 :—Up to 10 amp., 2s. 6d. 
per quarter; above 10 amp. to 25 amp., 5s.; above 25 amp. to 
50 amp., 7s. ба.; above 50 amp. to 100 amp., 10s.; all sizes 
above 100 amp., 15s. The rates apply alone to all sub-meters 
and meters for special classes of supply (1.¢., power, basements, 
signs, &c.). Small wall-plug meters for power purposes to be 
charged at ls. per quarter. 

The Electric Supply Committee, submitting estimates for the 
vear ending March 315%, 1909, reported that for the year 1907.8 
the total sales to private consumers reached the figure of 
8.555,000 units. Making allowance for the effect of the high 
etliciency lamps now on the market, the estimated increase has 
been put at 250,000 units instead of 500.000. "The total cost 
of production for the six months ended December last (for an 
annual output of 85 millions) were at the rate of 1°494. per 
unit. The cost for a similiar output this year would not exceed 
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14d. The additional sales of 250,000 units were estimated to 
cost only Ө`5Ч. per unit (1.e., the cost of extra coal, oil, and 
station stores), and it was reported that the total cost should 
not, therefore, exceed :—-8,530,000 units at 1`44., and 250,000 at 
O'5d., or a total of 8,780,000 units at an average of 1°374d. The 
committee reported satisfactory reductions in management 
expenses, which during the half year ended December were 
0:248d. per unit sold, stating that the rate of costs for the 
ens ng rear would be safely estimated at 0°230d. This compared 
wit ‘270d. estimated last year. Distribution expenses were 
estimated at 0'220d., and miscellaneous expenses at 0`1904., 
there being left a margin of 0°734d. to cover generating expenses. 
The generating costs during the half year to December worked 
out at 08d. per unit sold. The consumption of coal per unit 
generated showed а very substantial improvement, and there 
was а saving in the quantity of current consumed at the station. 
The estimated deficiency shown by the estimate, £6,967, would, 
it was explained, be met out of the credit balance of £29,525 
in hand at March 3lst, 1907, which would not be depleted by 
more than £3,000 at March 515%, 1908. The Council was 
reminded that the advent of the metallic filament type of lamp, 
though for the moment causing a serious diminution in the 
gross revenue of every electric supply undertaking, was bound 
to prove ultimately a very great boon to the electrical industry. 
The loss of revenue sustained now was small compared with 
the increased extent to which energy would be made use of in 
the future, as the outcome of the economy brought about by 
the introduction of the new lamps. The estimate for capital 
expenditure, amounting to £10,600 (which, like the estimate 
of 5166.652 on revenue account, was approved), was as fol- 
lows :—Generating station— For coal and ash handling plant, 
£510; staying thermal storage drums, £750; spare armatures 
for coal crane and ash couveyor, £55; sundry expenditure, 
£285. Mains Department— For new services, £900; new meters 
and demand indicators, &c., £1,600; extension of distributing 
mains, new disconnection boxes, &c., £2,500; alterations to 
Aybrook Street sub-station buildings, £4,000. 

Paddington.—The Borough Council has agreed to support the 
Bill of the Metropolitan Electric Tramways Co. for extension of 
their lines along Harrow Road as far as Edgware Road, sub- 
ject to the promoters consenting to reconstruct Harrow Road 
Bridge, and bearing the cost of certain road widenings already 
partly carried out. It is stated that the company are willing 
to agree to these conditions. 

№. Pancras.—A_ contribution not exceeding £25 towards the 
combined electrical exhibit at the Franco-British Exhibition has 
been recommended by tne Electricity Committee. 

LUTON: Гле M.E.A. Meeting.—The Chairman of the Flec- 
tricity Committee and the Electrical Engineer have been appointed 
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CLEETHORPES.—Tenders are invited for the erection of a 
wireless telegraph station. Particulars from District Surveyor 
of Coastguard Works, 28 Pavement, York, or Director of Works 
Department, Admiralty. Tenders by June 12th. 


CLYDE NAVIGATION TRUST.— Tenders are invited for the 
supply of asbestos packing, coal, electrical stores, india-rubber, 
oil, &c. Particulars from Superintendent of Stores, 16 Robert- 
son Street, Glasgow. "lenders by June 6th to T. R. Mackenzie, 
General Manager. | 

DARTFORD.—Tenders are invited for a surface condensing 
plant. Particulars from the Borough Electrical Engineer, fee 
£1 1s. returnable, and tenders to the Town Clerk by June 3rd. 

GREENOCK.—Tenders are invited for the supply of steam 


coal (washed singles and pearls), oil, and engine-room stores | 


for the year ending June 30th, 1909. Particulars from Burgh 
Electrical Engineer. fee 5s. returnable. "Tenders to Town Clerk 
by Tuesday, June 2nd. 

HANLEY.—The Local Government Board have sanctioned a 
loan for the Electricity Department of £20,645 out of the 
£21,969 applied for. 

HASLINGDEN.—The Guardians desire tenders for carrying 
out the work of the proposed new infirmary to contain 158 
beds, together with maternity ward and nurses’ home and pro- 
posed new boiler house, with епріпе-гоот and chimney. Appli- 
cations to be accompanied by a fee of two guineas. Tenders 
close on Tuesday, June 2nd, 1908. 

HOLYWOOD (COUNTY DOWN).—At the monthly meeting 
of the District Council last week, Mr. George Murdoch pre- 
siding, letters were read regarding the proposed electric light- 
ing of the town, and it was decided to have a consultation in 
committee with an electrical engineer regarding the approximate 
cost of the scheme. 

ILFORD.—Tenders are invited for surface condensing plant 
and cooling tower, steam and feed pipes, boiler feed pump, &c., 
and extensions and alterations to main switchboard. Full parti- 
culars from Mr. A. Shaw, Electrical Engineer to the Council, 
Electricity Works, Lea Street, Ilford, and tenders to the Chair- 
man of the Urban District Council by June 10th. (See an 
advertisement last week.) 

LONDON: London County Council.—The Council has decided 


delegates to the Convention of the Incorporated Municipal Elec- 
trical Association, to be held next month at Nottingham. 

ROME: Municipal Generating Station.—4A scheme for the 
erection of a municipal generating station has been approved 
by the Municipal Council. 

RIO DE JANEIRO: Water-power Scheme.—The large dam 
which the Hio de Janeiro Tramway, Light, & Power Co. have 
had under construction for the past two years was completed 
last week. It is stated storage is thus afforded for sutlicient 
water to run the 50,000-h.p. plant for several months. 

WARSAW.—Telephones.—A consular report states that the 
number of subscribers to the telephones in Warsaw is rapidly 
increasing. Within the course of six years the number has 
increased by 414 per cent., and amounts now to about 11,000. 
As the central telephone station is only constructed to provide 
for 15,000 members, it is proposed to erect another station in 
the near future. Manufacturers and merchants complain of the 
very high fee, which is £7 a year, and efforts are being made 
by them to have it reduced to £3. The Warsaw-Lodz line is 
little used, as it is often more convenient to use the telegraph; 
75 c. is paid for three minutes’ talk. Besides this it is difficult 
to talk, as the Lodz telephones are of an old type. The 
authorities have taken up the matter, and it is intended to 
supply the line with new telephones. 

Electric trams.—It was expected that the electric trams would 
run at the end of the year, but there has been much delay and 
there is still plenty of work to be done, although the rails are 
already laid almost everywhere. In view of this, the tramway 
administration had again to buy horses from Hungary, where 
they are usually obtained, although during the last two vears 
no horses were bought in the expectation that the trams would 
run. The total number of tramcars will be 200. 

Electric Light.—In the second half of the year the larger 
streets were illuminated by electric light; but these works also 
were much delayed, and the electric company asked the authori- 
ties for a postponement up to July, 1908. The company them- 
selves sustained losses by the delay amounting to £1,700. 

WEST HAM.—7ramways.—The Borough Council has received 
a letter from the Chief Otticer of the L.C.C. Tramways, 
inquiring what the Council is prepared to pay for the use of 
the tramways between the Iron Bridge and Abbott Road or 
Orchard Street, if this length were electrified bv the L.C.C. 
The West Ham Tramways Manager is to negotiate for such use 
upon the basis of either an agreed percentage upon the capital 
expenditure, or a rate per mile run by the West Ham cars. 

WESTCLIFF-ON-SEA: Decorative Lighting.—It is stated 
that an elaborate scheme for decorative lighting of the cliffa has 
been decided upon, including festoons of incandescent lamps 
hung from the trees. 


PROSPECTIVE BUSINESS 


to proceed with the construction of the tramways from Crystal 
Palace Road to Forest Hill on the conduit system at a cost of 
£32.400 for trackwork, and £230 for cable ducts and sub-station 
equipment. | 

Woolwich.—The Borough Council is to invite tenders for the 
supply of about 6,000 tons of coal for the year commencing 
June 25th. Of this amount 3,000 tons of washed nuts are re- 
quired for the Plumstead Electricity Works, and 1,500 tons of 
rough coal for the Electricity Works at Woolwich. 

NEWCASTLE-ON-TYNE.—Tenders for various stores, in- 
cluding incandescent lamps and arc-lamp carbons, are required 
by the River Works Committee by June lst. Particulars from 
Secretary, Berwick Street, Neweastle-on-Tyne. 

SHEFFIELD.—4A Local Government Board inquiry is to be 
held on June 2nd, into a proposed loan of £20,000 for the elec- 
tricity department. 

SWANSEA.—The erection of two power stations at a cost of 
£25,000 to £50,000 for the supply of electrical energy to the 
new King’s Dock has been decided upon. 


Annual Tramway Congress.—As we have already announced, 
the Tramways and Light Railways Association has decided to 
inaugurate an annual congress, and it has been definitely settled 
that the first shall be held this year at the Franco-British 
Exhibition on July 9th and 10th. Members will be received 
in the Congress Hall of the Exhibition by the Chairman of 
the Council, the Hon. Arthur Stanley, M.P., and by the 
members of the Reception Committee at 10.50 a.m. on Thursday, 
July 9th. At 11 a.m. Sir Clifton Robinson, Vice-President, will 
open the proceedings with a lecture on “The Tramways of the 


. World," in which he will relate the experiences of his extended 


world's tour from which he has just returned. At 12 noon a 
Paper will be read on “ ‘Tramway Rail Joints," hy Mr. А. Н. 
Cibbings. On the following dav Mr. A. L. C. Fell Vice- 
President, will take the Chair at 11 a.m., and Prof. C. A. 
Carus-Wilson will deliver а lecture on “Rail Corrugation." 
This Paper will be discussed later at a meeting to be held at 
55 Parliament. Street, Westminster, on Friday, July 24tn. Та 
the evening of July 10th a dinner will be held at 7.30 r w. in 
the Danqueting Hall of the Exhibition. 
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TENDERS RECEIVED AND ACCEPTED 


BIRMINGHAM.-—The tender of Messrs. John Bowen & Sons 
for additional buildings at the Dale End Station for testing 
department and oftice accommodation has been accepted subject 
to the approval of the Council. 

EAST HAM.—The Borough Council has received the follow- 
ing tenders for the reconstruction and_ electrification of the 
tramways in the Romford Road :—G. J. Anderson: (a) per- 
manent way, £10,054; (b) overhead work, £750; (c) paving 
sides, £7,035. Acme Flooring & Paving (1904) Co., Ltd.: 
(a) £8,255; (b) £320; (c) £6.576. Fry Bros.: (a) £9.515; (b) 
£578; (c) £6,838. W. Manders: (a) £8,765; (^) £185; () 
56.695. G. Law: (a) £10,148; (b) £755; (с) £7,890. D. T. 
Jackson: (a) £9,121; (L) £589; (с) £6.650. W. Griffiths & 
Co., Ltd. (accepted) : (a) £8.074; (b) £608; (c) £6.425. Dick, 
Kerr & Co., Ltd.: (a) £8,634 (b) £505; (c) £6,752. R. W. 
Blackwell & Co., Ltd.: (а) £8,555; (b) £479; (c) 86.876. 
In the first instance, а resolution was passed accepting the tender 
of the Acme Flooring and Paving (1904) Co., Ltd., but even- 
tually this was deleted. Тһе tender of W. Gritliths & Co., Ltd., 
amounting in the gross to £15,108, or alternatively £15,761, 
with an allowance of 1s. 6d. per yard in case of old setts taken 
up and retained by them, and £2 per ton for old rails, has 
now been accepted, subject to their supplving English. made 
rails, the firm originally tendering for Lorain American steel 
rails. Acceptance 1s also subject to the other following con- 
ditions :—(a) the track work to be commenced within three 
weeks from date of formal notification of acceptance of tender, 
and to be completed and ready for inspection. by the Board 
of Trade within ten weeks from the aforesaid date, and (b) 
at least two-thirds of the unskilled labourers employed to be 
residents in the borough. "The acceptance of the tender for the 
tram track and roadway work is, of course, also subject to the 
sanction of the Роага of Trade and the Local Government Board 
respectively. 

ERITH.—The Urban District Council has accepted a revised 
offer from Beadle Bros., Ltd., for the supply to the elec- 
tricity department of Longhurst rough small coal at 12s. per 
ton. In February last the coal was quoted at 12s. 6d. per ton. 


HANLEY.—tThe tender of the British Westinghouse Co. for 
the supply and erection of a new 500-kw. steam generating set 
has been accepted. 

HASLINGDEN-—At the Town Council meeting on May 21st 
the Towa Clerk submitted a tabulated list of the tenders 
received for the overhead tramway equipment, and that of 
Messrs. Dick, Kerr & Co.’s was accepted. 

The Haslingden Town Council have accepted the following 
for the erection of the combined destructor and electricity gene- 
rating? station: Masonry, J. Tomlinson, Haslingden; joinery 
and plastering, T. Tattersall, Ltd., Haslingden; slating, H. H. 
Tomlinson, Haslingden; painting, R. Whittaker, Haslingden; 
steel work, T. Blackburn, Preston; chimney, J. Tomlinson, 
Haslingden; Weigh-bridge, Hodgson & Stead, Manchester. The 
contract for clinker crushing machine was deferred. 

An estimate was submitted for the purchase of the site of the 
refuse destructor and electricity works at Prinny Hill, amounting 
to £1,400. The Town Clerk was authorised the seek the neces- 
sary borrowing powers. 


LEEK.—The tender of Messrs. Crompton and Co. for switch- 
board extensions at a cost of £9 has been accepted. 


LONDON: London County Council.—The following tenders 
have been received for the manufacture, supply, and delivery 
of 175 sets of maximum traction swing bolster trucks required 
for the Council’s tramways :—The Brush Electrical Engineering 
Co., £26,670; alternative tender, 526.276 (not to specification) ; 
Mountain & Gibson, tender for foreign steel, £26,775; alterna- 
tive, £26.250 (not to specification); Heenan & Froude, 227.057 
10s.; Mountain & Gibson, tender for British: steel, £27,650; 
alternative, £27,125 (not to specification); United Electric Car 
Company, £27.650; Magnolia Anti-Friction Metal Company of 
Great Britain, £28.043 15s.; Metropolitan Amalgamated Rail- 
wav Carriage and Wagon Company. 229.050: Thornewill & War- 
ham, £29,575: Hurst, Nelson & Co., £29,793 15s. The lowest 
tender in accordance with specification is that submitted by the 
Brush Electrical Engineering Co., Ltd. This firm takes exception 
to the terms of the arbitration clause in the form of contract, and 
states that it presumes that any question arising after the com- 
pletion of the contract affecting financial matters would be 
referable to independent arbitration. Moreover, the firm has 
not completely filled in. as required, the schedule of rates of 
рау to be observed in the execution of the work. In these 
circumstances the Highways Committee do not see their way 
to recommend the Council to accept either of the tenders sub- 
mitted by the company. The third and fourth tenders, sub- 
mitted by Mountain & Gibson, Ltd., provide for the use of 
steel of foretun manufacture, and one of these is also not in 
accordance with the specification. The third lowest tender, 
according to specification, is that submitted by Heenan & 
Froude, Ltd., and this provides tor steel of British manufac- 


ture. This is only £262 10s. higher than the tender submitted 
by Mountain & Gibson for steel of foreign manufacture. Hav- 
ing therefore very carefully considered the matter, the Com- 
mittee recommend the tender of Heenan & Froude, Ltd., ainownt- 
ing to £27,037 10s., should be accepted for the work. 

The following tenders have also been received for 
the supply and delivery of track rails and fastenings 
required for the construction and reconstruction of  fur- 
ther lines included in the programme of tramway works 
for 1908-9. Alternative tenders were invited for about 2,000 or 
5,000 tons, and the following are the particulars of the six 
tenders received after arithmetical errors have been corrected : 
—-Societé Anonyme des Aciéries d'Angleur, Belgium, for about 
2,000 tons, £12,429 14s. 2d.; for 5,000 tons, 452.098 6s. 8d.; 
Edward Le Bas & Co., London (made by Société Anonyme 
d'Ongrée, Belgium), £12.623 3s. 9d. and £32.523 10s.; P. & 
W. MacLellan, Ltd., London (made by Angleur Co., Belgium), 
£13,115 lls. 3d. and £34,068; Messrs. Bolling & Lowe, London 
(made by the Phoenix Company, Huhrort, Germany), £13,191 5s. 
and £33.805 10s.; Bolckow, Vaughan & Co., Ltd., London and 
Middlesbrough, £13.306 17s. 6d. and £34,640; Walter scott, 
Ltd., Leeds, £13,761 5s. and £35.832 10s. The Chief Engineer’s 
estimates comparable with the above tenders are £14.227 10s. 
and 556.567 10s. respectivelv. The first four tenders are for 
rails of foreign manufacture. The lowest tender for rails of 
British manufacture is that of Bolckow, Vaughan & €o.. 144., 
amounting to £34,640 for 5.000 tons, and this is' 22,541 13s. 44. 
higher than the lowest tender actually submitted for the same 
quantity. The Highways Committee point out that, in the 
past, in cases in which materials required for tramway con- 
struction and reconstruction works have been obtained from 
abroad, considerable delay has arisen owing to ditticulty in 
arranging for deliveries to be made in accordance with the 
requirements of the work for which the materials were to be 
used; further, in the event of it being necessary to reiect any 
of the work, the delay caused thereby is a very serious con- 
sideration. Moreover, if one of the tenders for the sunply 
of foreign rails be accepted, additional expenditure will have to 
be incurred for the inspection of the materials during manu- 
facture. In these circumstances the Committee recommend the 
Council to accept the tender of Bolckow, Vaughan & Co., Ltd., 
for 5.000 tons. 

Expenditure not exceedinz £187 12s. is recommended for the 
provision of eight low-range meggers, 500 volts, 100 meyohins, 
for testing the connections of magnetic brakes used on electric 
cars. 

The tender of Messrs. Henry Bessemer & Co., Ltd.. of 
Shetheld, for 5.500 driving-wheel tyres at 23s. per tyre, and 
2.000 trailing-wheel tyres at 18s. per tyre, has been acceptel. 
The total amount of the tender is £5,825. 

The following tenders have been received for the manufzee- 
ture, supply, delivery, and erection of rotary sand-drving 
apparatus for use in the tramway department :—Mountain & 
Gibson, Ltd., £650; Mountain & Gibson, Ltd. (alternative), 
(recommended), £620; the Albany Engineering Co., Ltd., £776; 
Ernest Newell & Co., Ltd., £1,192; Heenan & Froude, Ltd., 
£1.280; Е. W. Rowlands & Co., £1,450. 

Camberwell.—In March last the Borough Council accepted 
the tender of the Britannia Electric Lamp Works (1905), Ltd., 
for the supply of English-made plain and frosted electric lamps. 
The Public Health Committee, having learned that this corn- 
pany are now in liquidation, has decided to accept the tender 


. of S. Burnby & Son at the following prices :— Plain lamps, 100 


and 200 volts, 8 c.p., 7s. per doz.; 16 c.p., 7s.; 32 c.p. 8s.: 
frosted lamps, 100 and 200 volts, 8 c.p., 7s. 6d. ; 16 c.p., 7s. 64. ; 
32 c.p., 8s. 6d. 

Marylebone.—The Borough Council has accepted the follow- 
ing tenders for the annual supply of stores, materials. and 
toos to the Electricity Department :—-Pryke & Palmer. as- 
bestos braiding tape, 2s. 1134. per lb.: W. T. Henlev's Tele 
graph Works Co., Ltd., vulcanised I.R. insulated wires and 
cables, 600 megs. grade S.W.G., 1/18s., £2 Os. 1Cd.; 3 22s., 
£2 lls. 2d.; 3/20s., £3 115.: 7/22s.. £3 17s. 8d.; 7/20s., 
£5 9s. 3d. рег 4 mile respectively; 7/18s., £4 2s. 1d.; 7/16s. 
£6 12s. 114. per jg mile respectively: 7/14s., £4 16s. 1d. 
19/20s., £2 19s. 3d.; 19/18s., £4 16s. 1d.; 19/16s., £7 6s. 1d. 
19:145., £10 16s. 6d. per 1/16 mile respectively: fittings, wire, 
5/25s.. 9s. 6d. per 110 yards; fire resisting tape, 3s. 64. per lb. ; 
flexible twin glacé cotton wire, S. W.G., 55/40, £1 12s. 6d. per 
gross yards; 70/40, £2 2s. 6d. per gross vards: flexible twin 
silk-covered wire, S. W.G., 35/40, £1 17s. 6d. per gross yards; 
70,40, £2 105. per gross yards. St. Helen’s Cable Co : rubber 
tubing, ġ in. thick, 3s. 2d. per lb. General Electric Co., Ltd. : 
para rubber strip, 75. 6d. per lb. ; tubular lamps, 12s. per doz. 
Pooley & Austin: white silesian tape. 2s. ner lb. ; incandescent 
lamps, 16 c.p. 72s. per gross, 8 c.p. 72s. per gross, 32 c.p. 8s. 
per doz., 6d extra for frosting; white selvedge tape, 2s. per lb. 
British Insulated and Helsby Co. : binding wire tin conver, 14. 
16. 18. 20, 22, S. W.G., 1s. ld., 1s. 13d., 15. 2d.. Is. 54., 15. 4d. 
respectively. Edison & Swan, Ltd. : batten holders, 4s. 10:d.; 
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cord grip holders, 4s. 3d.; screw holders, 3s. 10d.; tumbler 
switches, 10 amp. 16s., 5 amp. 7s. 9d.; linked tumbler switches, 
10 amp. 41%., 5 amp. 25s. per doz. respectively. Baxter & 
Caunter: wall sockets and plugs, 10 amp. 21s. per doz., 5 amp. 
8s. per doz. Lundberg & Sons: switch plugs, 5 amp. 22s. per 
doz.. 10 amp. 56s. per doz. W. McGeoch & Co., Ltd.: distri- 
bution boards, 18. 6d. per double pole way; porcelain fuses, 
ós. per doz. Union Electric Co., Ltd.: tlame arc lamp carbons 
cored, 23 in. by 11 mm., 29s.; 25. in. by 10 mm., 25s.; 23 in. 
bv 9 mm., 16s. 1Cd.; 12 in. by 9 mm., 14s. ; 12 in. by 8 mm., 
12s. 6d. per 250 feet respectively. Sloan Electrical Co. : Excello 
arc lamp globes, 2s. 10d. each; arc lamp carbons cored : 12 in. 
bv 18 mm., 12s. 4d. per 250 feet: solid: 12 in. by 12 mm., 
5s. 101d. ; 12 in. by 11 mm., 10s. 103d.; 12 in. by 9 mm., 8s. 7d. 
per 250' feet respectively. Le Carbone: carbon brushes with 
flexibles at per doz. respectively: diagram No. 1, 5s. O3d.; 
No. 2, 7s. 6d. ; No. 3, 5s. 103d.; No. 4, 6s. ; No. 5, 13s. ; No. 6, 
13s. 1;4.; No. 7, 5s.; No. 8, 4s. 134.; No. 9, 6s. 103d.; No. 10, 
5s. 9d.; No. 11, 6s. 74d.; No. 12, 6s. 6d.; No. 15, 8s. 103d. ; 
No. 14, 9s. 3d. ; No. 15, 11s. 74d. ; No. 16, 7s. 9d. ; No. 17, 7s. ; 
No. 18. 13s. 1344. (without laminations); No. 19, 5s. 103d.; 
No. 20, 17s. 6d.; No. 21, 2s. 74d.; Nos. 22 and 23, 5s. 54.; 


No. 24, 3s. 44d. ; Nos. 25 and 26, 3s. 9d. ; No. 27, 6s. ; No. 28, 
6s. ?5Ч.; No. 29, 7s. 9d.; No. 50, 5s. 74d. 

PLYMOUTH.—The tender of Messrs. Cory Brothers, Cardiff, 
for the supply of a cargo of coal not exceeding 1,000 tons at 
14s. lid. per ton has been accepted. The price of the last cargo 
was los. 4jd. per ton. 

SOUTHLND.—The Corporation have accepted the tender at 
£510 of E. and B. Н. Davey for the construction of a con- 
denser water-tank at the electricity works. There were 11 
tenders, varying from that accepted to £797. 

SOUTHSEA.-—The tender of Messrs. W. T. Glover & Co. for 
an additional high-tension cable at £1,030 has been accepted. 

UXBRIDGE.—The Joint Hospital Board has received tbe 
following tenders tor the installation of electric lighting at the 
new hospital buildings :— Taylor & Co., £109 10s.; Tilley Bros., 
£145; Eric Rivers Smith, £103; Wells, Rayner & Co. (ac- 
cepted), £89 15s.; Р. W. Baker, £110 4s. (10 years’ guarantee) ; 
Windsor Electrical Co., £106; Park Bros., £96 10s.; Charles 
Pulan, £93 10s.; Cannon & Sons, £193 5s. 

WEYMOUTH.—The tender of the Brush Electrical Engineer- 
ing Co. for a turbo-generator, with condenser, &c., has been 
recommended for acceptance. 


COMPANIES’ MEETINGS AND REPORTS 


AUCKLAND ELECTRIC TRAMWAYS.—The general meet- 
ing was held on Wednesday of last week. Auckland is the only 
important city in New Zealand where the tramways are not 
worked by a Municipal Tramway Board. The Chairman of 
the Auckland Electric Tramways Co., Ltd. (Mr. C. G. Teget- 
meier) informed the shareholders that overtures had been made 
by the Auckland Council with a view to purchase. Ак the period 
of tenure does not expire until 1932 (when the undertaking will 
be purchaseable on the basis of a going concern), the directors 
would prefer to continue working the undertaking, all the more 
as the trathe is developing steadily. However, the Foard has 
expressed its willingness to enter into negotiations for the sale 
of the tramways on an equitable basis, having regard to the 
terms and tenure of the concessions and to the present and pro- 
spective profit-earning capacity of the system. Last year nearly 
225 millions of passengers were carried—an increase of about 
1,500.00) over the previous year. Оп special days the number 
of passengers has risen to about 110,060, which is a record figure 
for a population of 75.000. The balance available for distribu- 
tion was £52,623, and the dividend paid on the ordinary shares 
6 per cent., after placing £10.000 to reserve. The contribution 
to depreciation was also £10.0C0, and Mr. Tegetmeier considered 
that the average of £10,000 per annum set aside for that item 
during the last four years was adequate. For the period up to 
April 24th of this year about a million more passengers have 
been carried than for the corresponding period of last vear, and 
the receipts have increased by £5,749. Thirty-two new cars have 
been added to cope with the developing tratte. The company 
has now about four hundred shareholders in New Zealand, and 
the issue of £50,000 in preference shares was nearly all taken 
up in Auckland. | 

CAPE TOWN TRAMWAYS.—The report and accounts re- 
ferred to on page 757 of our issue of May 14th, were adopted 
at the meeting last week. Mr. R. Littlejohn, who presided, 
said the company had suffered in common with тапу under- 
takings from the reaction which followed the abnormal intlation 
of business immediately after the war. 

CALCUTTA ELECTRIC SUPPLY.—At the annual general 
meeting held last Friday, the report given on page 796 of our 
last issue was adopted. Colonel A. J. Tilgate, who presided, 
said that the dividend recommended fell short of that of the 
previous vear by 4 per cent., owing to the fact that the directors 
had special circumstances before them which might affect the 
company in the early future. Since the closing of the accounts 
it became necessary to issue more cupital, and the directors had 
offered to the shareholders 20,000 five per cent. preterence 
shares, which were all taken up. 

CALLENDER'S CABLE & CONSTRUCTION.— The annual 
meeting of this company was held last Thursday at Hamilton 
House, Mr. Henry Drake presiding. In moving the adoption of 
the report, the chairman observed that the prohibitive price of 
metals and the stringency of the money market had rendered 
the company's operations difficult and less remunerative than in 
previous years. The most pronounced factor in restricting busi- 
ness in heavy mains had been the abnormal price of copper which 
prevailed in the first eight months of last vear, leading to the 
temporary abandonment of nearly all new enterprjse in electrical 
supnlv. and to the curtailment of extensions of existing net- 
works in every direction. This was not confined to the home 
trade. as diminished orders were observed in almost every area 
throughout the world, in which the company carried on its 
business. "The continuing downward trend of the market offered 

no inducement to consumers to undertake new work or to fill 
up their deplenished cable stocks. The recent return of copper 
to its averace price came after the season was at an end. and 
. it might, therefore, be said that practically the whole of the 
company's business during the past year consisted of extensions 


which were absolutely necessary in connection with electrical 
supply stations already in existence. The subsequent strin- 
gency of the money market had delayed that improvement in 
business which might otherwise have been expected. Their 
business in Germany had been consolidated, and their own 
company had been reyistered under German laws, with its head- 
quarters in Hamburg. excellent results having already attended 
this step. The available balance for distribution was £81.357, 
and the directors recommended the payment of a dividend at 
the rate of 10 per cent. per annum, with a bonus of 5s. a share, 
carrying forward, after placing £10,000 to Suspense Account, 
а balance of £45.107. Mr. John Varlev seconded the motion. 
Mr Т. О. Callender (managing director) observed that the 


‘past year had been a good deal less satisfactory than the two 


previous years. The most important reason for the falling off 
in the business was the uncertainty which prevailed in regard 
to the price of copper, which had fallen from £122 per ton to 
something below £60. However. the company was doing a fair 
business, and their works were occupied to а very considerable 
extent. No large contracts had been placed with them, and con- 
sequently they were not so busy as they should have liked to 
be. but he was sure that the company would get its fair share 
of all the business that was going. In his opinion an improve- 
ment in the business was sure to come, and the work waiting for 
execution, which at present was hung up, would, to a very 
large extent, be placed in the hands of this company. The 
report, which was referred to in our last issue, was unanimous! 

adopted. | 

GENERAL ELECTRIC COMPANY (AMERICA).—The annual 
report for the year ended January 31st last states that the profits 
were $6,586.653. of which $5.185,614 were paid in dividends, 
leaving $1.405.059 to be carried forward. The effect of the drop 
in price of materials has been to reduce the book value of stocks, 
&c., by about $2,000.000. During the vear the business of the 
Stanley G.I. Manufacturing Co. has been absorbed. А site has 
been secured near the city of Erie for the erection of new 
works, but building operations have been deferred for the pre- 
sent. Тһе orders received for apparatus actually manufactured 
bv the company represented $59.301.040, and the total sales 
reached a value of $70,977,168, an increase of 18/2 per cent. 
over the previous year. The orders received during the six 
months from February lst to July 31st, 1907, increased 22 per 
cent. over the corresponding period of the vear 1906. Owing, 
however, to the disturbed financial conditions prevailing during 
the latter part of the year. orders received for the second six 
months of the xear decreased 25 per cent. as compared with the 
previous year. Attention is called in the report to a number 
of important traction contracts, including several for 1,2CO volts 
continuous current. The sales of Curtis turbine sets are in- 
creasing, and several sets of 14.000 kw. capacity are in process 
of manufacture. The area of floor space of the various works 
now reaches a total of 6.400.000 sq. ft., and 20.000 men are 
emploved as against 28.000 last year, the decrease being due to 
the shrinkage of orders during the last quarter already re- 
ferred to. 

MANX ELECTRIC RAILWAY.—The ordinary general meet- 
ing was held at Douglas last week. The meeting was only 
formal. and no business was transacted, as the report and 
accounts for the previous year had been dealt with at the 
meeting in London last December. 


PERTH ELECTRIC TRAMS.—At the meeting last Friday 
the report referred to on page 796 of our last issue was adopted. 
The chairman, Mr. A. P. Stoneham, said that although the 
results were not quite as good as during the preyious year, when 
the exhibition was held. there was every indication of a steady 
increase in the гас receipts. 
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UNDERGROUND ELECTRIC RAILWAYS OF LONDON. 
—At an extraordinary meeting held on Tuesday, resolutions 
assed at a meeting on the llth inst., approving the Great 
Northern Piccadilly, and Brompton Railway Bill, now before 
Parliament, agreeing to a scheme ''for the conversion or ex- 
change of the profit-sharing secured notes of the company, and 
for other purposes," and winding up the company voluntarily 
for the purpose of carrying the scheme into effect, were con- 


firmed. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, E.C., inform us that the price of electrolytic 
wire bars, net c.i.f. port of arrival, quoted Tuesday night, was 
£59 to £60 per ton (last week £60 to £60 10s. per ton). 

LIQUIDATIONS, BANKRUPTCIES, &c.—The first meetin 
of creditors in the bankruptcy of E. A. Gresham, БИ 
engineer, Westborough, Scarborough, will be held to-day at 
the Othcial Receivers Office, 24 Bond Street, Leeds, and the 
public examination will take place at the County Court House, 
Albion Place. Leeds, on June 30th, at 11 a.m. 

The liabilities of Alfred William Bennett (lately trading 
as Bennett & Co.), electrical engineer. 45 Elford Grove, late 
52 Park Cross Street, Leeds, are stated at £1,124 13s. 4d., 
and there are said to be no assets. 

The first meeting of the creditors in this case was held on 
Monday last at 24 Bond Street, Leeds, when, no resolutions 
being passed, the estate remains with the Ofticial Receiver, who, 
therefore, acts as trustee. "The failure was ascribed to competi- 
tion and bad trade. 

A petition for the winding up of the Kevan Electric Co., 
Ltd., will be heard before Mr. Justice Swinfen Eady on 
June 2nd. 

The Electric Traction Construction and Equipment Co. is 
to be wound up voluntarily. Mr. C. R. Jeeves, assistant 
secretary to the company, is liquidator. 

ARC LAMPS, LTD.—This firm has now made definite 
arrangements for shifting their works from St. Paul's Crescent, 
Camden Town, to St. Albans. The new works will be called the 
Sphere Engineering Works, and Messrs. Arc Lamps, Ltd., will 
manufacture their lamps and also turn out other engineering 
details there. The works will be quite up to date in respect to 
the building, and quite on modern engineering lines. The firm 
expects to be installed there by the middle of next month. 
The whole building, however, will not be completed for three 
months from now, but it will be sutliciently advanced by 
June 20th for the firm's removal. 

In connection with the Royal Naval and Military Tournament 
now being held at Olvmpia, the whole of the electric light 
fittings, which were used in the Royal box, have been supplied 
for the occasion by the Edison and Swan United Electric Light 
Co.. Ltd.. of 56-37 Queen Street, London, Е.С. 

ST. PETERSBURG RAILWAYS.—The Siemens & Halske 
Akt.-Ges. and the Allgemeine Elektrizitats-Gesellschaft have 
made an offer to the St. Petersburg Municipality, to take over 
the construction and management of the City Railways for a 
period of sixty years. 


NEW PUBLICATIONS 


“Die Revision elektrischer Starkstromanlagen." Ву P. Stern. 
(Hannover: M. Jànecke.) M.3.60. 

Lead Refining by Electrolysis. By A. G. Betts. 
Chaoman & Hall.) 17s. 

“Transactions of the North-East Coast Institution of En- 
gineers and Shipbuilders.” Parts V. and VI., Vol. XXIV., 
Session 1907-1908. (London: Andrew Reid & Co.) 


(London : 


Metallic Filament Lamps for Street Lighting.—In connection 
with the results obtained at Exeter with Osram lamps for 
street. lighting, it may have been noticed that the figures do 
not appear quite so favourable as others we have collected. 
It should be explained, however, that the conditions at Exeter 
are slightly different. "The gas company. under the severe com- 
petition to which it is subjected bv the eleetricity works, main- 
tain their mantles and lamps exceptionally well, and, in con- 
sequence, Mr. Н. D. Munro, the City Electrical Engineer, has 
used a 55-watt Osram lamp in place of the old gas lamp, whereas 
for instance Mr. Wilkinson at Harrogate takes only a 35-watt 
lamp to compare with an ordinary incandescent gas-burrer. 
Moreover, we understand that a number of the Osram lamps 
at Exeter have been renewed before they have actually burnt 
out, to prevent their being reported ‘‘out”’ by the police. Thus 
the figure of average life given is somewhat lower than what 
it should actually be. The proportion of lamps with long lives 
has been increasing lately, and it must not be forgotten that 
Exeter was practically. the first place to adopt Osram lamps to 
any extent for street lighting, so that the lamps used in the 
earlier stages of the experiment did not possess all the improve- 
ments of the more recent lamps sold. 


MISCELLANEOUS CITY NOTES 


BRITISH COLUMBIA ELECTRIC RAILWAY.— An interim 
dividend at the rate of 5 per cent. has been announced on the 
preferred ordinary stock, together with an additional dividend 
at the rate of 1 per cent. for the nine months ended March 5lst, 


1908. 

COMPANIES STRUCK OFF REGISTER.—The following 
companies have been struck off the Register of Joint Stock Com- 
panies :—Ariel Arc Lamp Syndicate, Electrical Inkless Print- 
ing Syndicate, Medical Electrical Institute. 

GLOBE TELEGRAPH AND TRUST CO.—<A dividend of 
5s. 9d. per share has been announced. 

WEST INDIA AND PANAMA TELEGRAPH.—A dividend of 
6s. per share has been recommended on the first ок 
shares, and 26s. per share on the second preference shares. 


APPOINTMENTS AND PERSONAL NOTES 


Мг. Н. A. Howie, Deputy Electrical Engineer, Wolverhamp- 
ton; Mr. К. W. Purse, Deputy Electrical Engineer, Warrington : 
and Mr. B. Н. Hornby, Deputy Electrical Engineer, Bolton. were 
the three candidates for the position of Electrical Engineer to 
be interviewed by the Watford Urban District Council. It was 
stated that the undertakinzs with which these candidates were 
connected were all profitable. By 11 votes to 9, Mi. Purse, 
who is 50 vears of age, was appointed. 


NEW COMPANIES 


BRADNINCH AND DISTRICT ELECTRIC SUPPLY CO. 
—' This company was registered on May 20th, with a capital of 
£2,090 in £1 shares, to carry on at Bradninch, and elsewhere in 
Devonshire, the business of an electric. light company in. all 
its branches. The subscribers are:—D. К. Muir, J. Р. Hep- 
burn, J. Horsburgh, W. A. Nicks, H. C. Nicks. W. Baker. 
Е. W. Cuming. No initial public issue. Registered without 
articles of association. Registered otħce :--Kensham, Brad- 
ninch, Devon. 

CAMPBELL & ISHERWOOD.—This company was registered 
on May 15th, with a capital of £10,000 in £1 shares, to take 
over the business of electrical and mechanical engineers, carried 
on by G. Е. D. Campbell and J. A. G. Williams, at Raleigh 
Street, Bootle, Lancashire, and elsewhere, as “Campbell and 
Isherwood.” The subscribers are :—G. Е. D. Campbell, J. A. G. 
Williams, C. E. Campbell, E. J. Faraday, Т. Е. Meade, С. Е. 
Thomas, A. J. McQueen. No initial public issue. The пите: 
of directors is not to be less than two nor more than five; the 
first are G. F. D. Campbell, J. A. G. Williams, and L. Murphy. 
Qualification, £200. Remuneration (except managing director! as 
fixed by the company. Registered oftice: Raleigh Street, Bootle. 

E. A. PREVETTE.—This company was registered on May 
14th, with a capital of £3,000 in £1 shares, to acquire patente 
and rights for inventions relating to an electrical burglar-alarm 
and an electrical clock, to acquire the business of E. A. Prevette. 
at 35 Grove Road, Eastbourne, and to carry on the business of 
electricians, electrical, telegraph, mechanical, sanitary, gas, and 
water engineers, clock and watch makers, railway contractors, 
ironmongers, builders of electric tramcars, motorcars, cycles. 
and other vehicles, manufacturers of, and dealers in. dynamos. 
motors, telephones, bells, electroliers and arc and other lamps. 
&c. The subscribers аге :— Miss А. Е. White, E. A. Prevette. 
R. G. Hudson, R. H. Bradford, E. Prevette, A. J. R. Morris, 
D. W. A. Roberts. No initial public issue. Registered without 
E of association. Registered office: 35 Grove Road, East- 

urne. 

GRASSE AND CANNES ELECTRIC TRAMWAYS SYNDI.- 
CATE.—This company was registered on Mav 22nd. with a 
capital of £2,100 in 2.000 ordinary ' A" shares of £1 each. and 
2.000 deferred “B” shares of 1s. each, to construct, lease. о 
acquire tramways and light railways in France or elsewhere, to 
equip, maintain, and work the same by electricity, or other 
power, &c. The subscribers are :---H. R. Green, A. Н. Chif- 
ferell. A. B. Bose, C. Orchard, E. E. Johnson, G. Jackson. 
Н. W. Newman. No initial public issue. Registered without 
articles of association by Lumley and Lumley. 37 Conduit 
Street, W. 

TEWKESBURY ELECTRIC LIGHT.—This company was 
registered on May 4th. with a capital of £5.000 in £1 shares 
(2.000 pref.), to acquire the interest of J. Parker under the 
Tewkesbury Electric Lighting Order, 1905. to adopt an agree- 
ment between the Town Council of Tewkesbury and J. Parker. 
and a provisional tontract between the same parties whereby 
the company will acquire a lease of a site for the generating 
station, and to carry on the business of an electric light and 
power company in all its branches. The subscribers are :— JJ. 
Mitchell, A. Johnson, J. Parker, T. W. Meats, C. W. Jones. 
J. Н. Edwards, А. L. Stephens. Minimum cash subscription, 
£1,000. The number of directors is not to be less than three 
nor more than five; the first are:—J. Mitchell, A. Johnson. 
J. Parker, and J. Н. Edwards. Qualification. £100. Remunera- 
tion as fixed by the company. Registered by Clarkson, Green- 
well and Co., 10-11 Lime street, E.C. | 
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ELECTRIC DRILLS AND GRINDERS 


HE use of individually operated tools considerably increases 

the efficiency of the average workshop, as it is generally 
cheaper to take the tool to the machine than to take the work 
to the tool when dealing with heavy work. For this reason 
electrically operated tools, particularly drills and grinders, have 
become very popular, and are in extensive use in workshops 
of all kinds. Ina catalogue recently issued by the Armorduct 
Manufacturing Co., Ltd., of Farringdon Avenue, E.C., some 
new types of the well-known ‘Little Hustler” drills and 
grinders are described. The motors in those machines intended 
for operation off direct-current circuits are shunt-wound, and 
speed variation is obtained by means of a mechanical gear. The 
„эзел appearance of a breast drill of this type for use on 
irect-current circuits is seen from Fig. 1. The motors can 


Fic. 1.— PORTABLE ELECTRIC DRILL. 


be obtained for all voltages up to 500 volts, and drills and 
grinders for operating at this high pressure should be found 
particularly useful for tramway work. The difficulties in the 
way of bringing out a compact and reliable machine for 500 


volts were very great, and this type of machine is quite a recent 


addition to the list. All machines have three running speeds, the 
fastest running at 1,730 to 830 r.p.m., and the slowest at 100 to 
45 r.p.m. This last machine has a drilling capacity of 2 inches 
in cast iron, weighs about 130 lb., and takes 35 amps. at 250 
volts. A feature of the design is the employment of an aluminium 
alloy for all non-magnetic parts, for the purpose of keeping the 
weight аз low as possible. А ball-bearing thrust is provided for 
taking up the thrust of the drill. In Fig. 2 is illustrated the 
patent automatic overload cut-out with which all the direct- 
current machines are supplied. It is contained within the 
adapter plug shown on the right of Fig. 1, and is adjusted to a 
certain maximum current. The motor is automatically stopped 


Fic. 2.—OvERLOoAD CUT-OUT. 


when an excessive overload 1s applied, and automatically re- 
started when the pressure is reduced to the normal value. The 
chief advantage of this method of protection over the ordinary 
form of fuse protection is that in the latter method a serious 
loss of time is incurred in the replacement of the fuses, whereas 
with the automatic cut-out the machine is ready for work again 
directly the overload is taken off. 

Drills similar to the above, but for use on either two- or 
three-phase  alternating-current circuits, can be obtained, but 
reliable drills for operating off single-phase circuits have not 
yet been constructed. These alternating current machines can 


also be obtained for operating pressures up to 500 volts. All 
machines are fitted with reversing switches for tapping purposes 
at a slight extra cost. The larger motors must be supported 
from some kind of pedestal or bracket. A recent development 
in this direction is a form of swinging bracket which is attached 
to the wall, and from which a drill is supported by means 
of a carriage frame. The wall-bracket is movable within a 
semi-circle, and the frame supporting the drill moves the 
length of the bracket arm. The feed is obtained by means of 
a lever working in a ratchet bar. Another novelty is a special 
drill for use in mining soft stones, slate, alkali, and similar 
semi-hard substances. This is a rotary drill, similar in con- 
struction to those already described, and would, of course, not 
be suitable for drilling hard stones—for the latter purpose drills 
of the percussion type are necessary. ‘The machine is attached 
by means of two substantial collars direct to a two-legged frame, 
which is fitted with a ratchet drive, thus admitting of lowering 
and raising according to requirements. The motor, which is 
totally enclosed in a dust-proof outer case, is a 2 h.p. three- 
phase motor, but will give an output of 8 h.p. for short 
intervals. The drill weighs about 230 lb., and the two-legged 
support 66 lb. 

‘or drilling iron or steel plates, a drill may be used in com- 
bination with an electro-magnetic hold-on frame. The magnet 
coils are contained within the base of the two supports, and 
take 0°4 amps. at 220 volts. These magnetic hold-on equipments | 
can, of course, only be used where a direct-current supply is 
available. Another useful tool is a small hand grinder. The 
tool is held by means of a handle, and an extended neck 
between the motor and the wheel. These machines have, of 
course, only one speed. 


AUTOMATIC MOTOR STARTING SWITCHES 


UTOMATIC starting devices for use with electrically- 

driven pumps are employed in cases where a continuous 
water supply is dependent upon storage tanks which are filled 
from time to time by the pump. At certain pre-determined 
minimum or maximum levels of the water in these tanks the 
motor is started or stopped by means of a float gear. In some 
cases the motor starter can be arranged quite close to the tank, 
and in these cases the switching on or off can be effected 
mechanically direct by the fioat, and its counter-balance weight. 
Starting switches of this class may be termed “ Float Starters.” 
In other cases the tanks may be situated some distance from 
the pump, rendering it difficult, or inadvisable, to arrange the 
starter in such a position as to allow of the float operating 
direct mechanically, and in these cases a small contact arrange- 
ment is operated by a simple float mechanism fixed on the tank. 
This contact is connected electrically to the automatic starter, 
which may or may not be arranged near the pump. A contact 
pressure gauge may also be used in place of the float contact 
arrangement. Starting switches of this class may be termed 
“Contact Starters." The Union Electric Co., Ltd., of Park 


ELECTRICALLY OPERATED STARTER FOR 10-H-P. 
C.C. Moror. 


Street, Southwark, S.E., supply automatic switches of both the 
above types, and a description of these will be of interest. 

A starting switch of the first-class, which is operated 
mechanically direct from the float mechanism, is constructed as 
follows :—On a fixed centre spindle three levers are arranged, 
each capable of movement in either direction. One lever is 
attached to the float mechanism, another is provided with a 
tilting weight, and the third carries the brush for the starter 
contacts. When the water level in the tank falls, the float 
sinks, and carries with it the float lever, which сап turn 


838 


ELECTRICAL ENGINEERING 


May 28, 1908. 


through an arc of 106°. This lever engages the tilting-weight 
lever by means of a pin, and as soon as the weight passes the 
centre line the tilting-weight lever falls. The latter lever dur- 
ing this movement draws with it the starting lever and causes 
the same to move across the resistance contacts, the speed at 
which the resistance is cut out being controlled by а fan 
mechanism. As the water level in the tank rises, the float 
rises, and the tloat mechanism moves the float lever back, this 
carries back with it the tilting-weight lever, the starter lever 
remaining for the time being in its position, but as soon as the 
tiltinz-weight lever is carried over the vertical position, the 
weight falls and carries with it the starter lever. ‘This return 
movement is not retarded by the air fan, as the mechanism 15 
fitted with a ratchet arrangement. From the above description 
it will be seen that the operation of switching ‘ton "' is effected 
by means of the weight of the float, and switching “о” by the 
counter-balance weight. 

The second class of apparatus consists of а small switch 
operated by means of а toat, which is electrically connected to 
ал automatie starting switch. A suitable form of starter for this 
purpose is illustrated on the previous page. This 18 an automatic 
starting switch for direct-current motors from 1 to 10 h.p. out- 
put. A strong solenoid is excited by closing the circuit. by 
means of the contact arrangement. The core of this solenoid 
is free to move, and is connected through a lever to а tension 
spring. When the core is sucked into the solenoid, this spring 
is extended, and owing to the pull exerted by the spring the 
starter lever is drawn over the contacts of the starter, the rate 
of movement being retarded by the mechanical time element. 
The current through the solenoid windings is only momentary, 
as the windings are short-circuited as soon as the starter arm 
reaches the first contact stop. The lever which holds the spring 
in tension is held in position by a pawl, controlled by an electro 
magnet in the releasing circuit, which is closed by either the 
float contact apparatus or a contact pressure gauge. This 
switch is claimed to have all the advantages of the slow-starting 
automatic switch, and to be free from the disadvantage found 
with dash-pot types, namely, that the speed of operation varies 
in accordance with the air temperature. This apparatus is sup- 
plied for both direct-current and alternating-current motors. 


NEW '' EDISWAN " ARTISTIC FITTINGS 


"Y^iE latest edition of the electric light fittings catalogue of 

the Edison and Swan United Electric Light Co. contains 
a number of new designs of fittings which distinguish them- 
selyes by their utility as well as artistic excellence of design. 
A feature of the catalogue is its large number of illustrations, 
most of which are photographic reproductions one-sixth full 
size. The accompanying figures are chosen from among them, 
and represent a handsome electrolier, and an example of the 


Fic. 1.—SPECIAL PENDANT FoR LARGE Вов Lamps. 


special ornamental pendant for the company's large bulb *''radio- 
lite ” lamps. 

The large collection of fittings comprise examples of various 
styles, from those which, owing to their simplicity and suit- 
ability for everyday use, have become more or less independent 
of fashion, to others which represent the most novel artistic de- 
signs. The collection of pendants and electroliers is particularly 
complete, and a number of handsome bronze statuettes are in- 
cluded. 

Опе of the most useful features is the comprehensive general 
and numerical indexing, by means of which any fitting can 


be found, either under its catalogue number, or under its 
description. The arrangement is also to be commended, every 
class of fitting being brought together under its respective 
class heading, as plain pendants, hall pendants, ceiling fittings, 
bronzes, &c. This saves time in referring to any particular 
type, eliminating the necessity, which is often found, of turning 
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over pages of fittings of another class in order to find one 
sandwiched in, as it were, amongst others of a different type. 


The Westinghouse Metal Filament Lamp.— In case the origin 
of the 220-volt 32 c.p. metal filament lamp mentioned by Mr. 
T. H. Lowden in the discussion оп Mr. Hirsts Paper last 
Thursday may not be quite clear, we have obtained some 
information as to the arrangements for the manufacture of these 
lamps. The 200-volt 32 c.p. lamp which was spoken of as being 
already on the market in this country is made at present at the 
Vienna works of the Westinghouse Metal Filament Lamp Co., 
and sold in this country by the British Westinghouse Co. The 
Lowden Electric Lamp Co., Ltd., have only so far manufactured 
experimental lamps for the Westinghouse companies, and have 
been carrying on a large amount of experimental work relating 
to details of manufacture. The building of a factory in England 
for the manufacture of the Westinghouse metal filament lamp 
on a large scale will however be commenced very shortly, and 
probably a new company will be formed for the purpose. There 
is, of course, a close connection between the different companies 
concerned. We understand from Mr. Lowden that great im- 
provements are being made in the filaments and their supports 
which have considerably reduced the liability to breakage ın 
transport, and that the production of lamps of lower candle- 
power for high voltage is now regarded only as a matter о! 
time. 
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SUMMARY 


A SLIGHT fire occurred on Monday. at one 
Paris telephone exchanges, (Page 842.) 

IN connection with the alleged damage to cables by 
trawlers off the Irish coast, two questions have been 
asked in the House of Cominons, and the President 
of the Board of Trade has stated that he has the matter 
under consideration. The subject was brought up at 
the International Telegraph Conference at. Lisbon, to 
Which a letter, signed. by the cable companies, has 
been submitted. There is now no doubt that the 
damage has been done by trawlers, us pieces of net 
have been. found on one of the damaged cables of 
the Commercial Cable Co. It is thought that the 
question will be settled between the cable companies 
and the fishing industries without the intervention of 
the Government. (Page 812.) 

Lerrers have been reeeived from Hooper's TELE- 
GRAPH & PNDIARUBEER Works and the UNION CABLE 
Co. apropos cof the letter we published last week on 
the price of cable. Both firms characterise the prices 
of the Cable-Makers’ Association as too high. Mr. 
W. С. P. Tapper writes to correct ап inaccuracy in 
the fuel costs at Stepney, published in our last issue. 
The fuel costs per unit. generated were 049d. (Page 
843.) 

At the lust meeting of the Neweastle Local Section 
of the Institution of Electrical oe an informal 
discussion was opened by Мт. €. TURNBULL upon the 
subjeet of the overload ЫШ of generating sets. 
Mr. Turnbull said that the maximum overload of the 
plant should be the maximum overioad of the engine, 
the dynamo being made to suit. The dynamo should 
also be capable of running continuously at апу load 
which the engine would deal with economically. Mr. 
(т. G. STONEY dealt with the question more particu- 
larly as regards turbo-generators, and Mr. Brooking 
mentioned a way of avoiding damage through overloads 
to cables. (Page 813.) 

UNDER BLECTROCHEMISTRY and ÉLECTROMETALLURGY 
а gas battery in which the calorifice energy produce d by 
the oxidation of sulphur dioxide to sulphuric acid is de- 
seribed. The E.M.F., however, is only from 0°5 to 
0'3 volt. "The depolarising of batteries of the Bunsen 
tvpe 18 brought about by the addition of oxidising 
agents; when, however, the concentration of the oxidis- 
ing substance falls below & certain strength it becomes 
inefficient as а depolariser. Dr. Heintz states that if 
the concentration of the sulphuric acid is kept high the 
depolarisation is efficient, even with dilute solutions of 
the oxidising agents. (Page 844. ) 

Usper '" Electrical Seience " a report is given of Sir 
Oliver Lodge's presidential address to the Faraday 
Society on the work of Lord Kelvin. (Page S44.) 
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Mr. A. A. Voysey, Electrical Engineer to the City of 
London, has made a full investigation of the subject of 
the street lighting in the City. He reports that light 
for light, high-pressure incandescent gas-lighting costs 
four times as much as flame arc- lighting, and that 
about £6,000 a year may be saved and а “doubling of 
the average illumination throughout the City streets 
effected by flame arec-lighting assisted by a few metal 
filament lamps. (Page 845.) 


Tue Institution of Electrical Engineers has awarded 
premiums to Messrs. Sronry and Law, РЕск, SNELL, 
Bartow, and Drs. HvssELL and GEE for Papers read 
during the past session. Students’ premiums have 
been awarded to Messrs. SPEYER, CARR, and HAMILTON. 
The Wiring Rules Committee will commence the pre- 
paration of a revised edition in the autumn. A Govern- 
ment grant of £100,a year has been given to the British 
Committee of the International | Commission for 
standardisation. These and others matters are dealt 
with in the annual report of the Institution of Elec- 
trical Engineers. (Page 817.) 

A TREATISE on ‘Тһе Steam Turbine," by К. N. 
NEILSON, is reviewed in this issue. (Page 849.) 


Tur Patent Specification for the IGewsky electric 
furnace. a description of which appeared in our issue of 
May 14th, was published on Thursday last. Among 
the other specifications published is one by E. A. 
MiTCHELL, deseribing а device for indicating when а 
road-stud on a surface-contact traction ae is left 
alive by a passing car. Another by J. HIGHFIELD 
relates to coin-operated switches for у consumers 
on electric lighting systems. The process for manu- 
facturing tungsten filaments, in which the powdered 
tungsten is mixed with a cadmium- -mercury-bismuth 
alloy, is described in detail in a specification by the 
British THomson-Houston Co. The specification for 
the BELLINI and Tosr system of directing wireless tele- 
graphy, and one by С. B. RAYMOND and H. M. Ramp 
relating to oil- tight casings for transformers, are also 
published. Ап application by Е. Harrison for amend- 
ment to a patent for a process of producing tungsten 
allovs has been made. A patent by ALEXANDER MUIR- 
HEAD for some improvements in transmitting apparatus 
for use in submarine telegraphy expires during the cur- 
rent week. (Page 850.) 

А 600-KW. rotary converter which has recently been 
installed in a sub-station in Glasgow is provided with 
special arrangements for starting up from the alternat- 
ing side. (Page 851.) 

А SHORT illustrated article describes an applicatioa 
of chain driving to large powers. (Page 852.) 


A Paper read at a recent meeting of the Société 
Belge d'Eleetricieus by Prof. E. Prerarp gave full 
details of the temporar v re-establishment of “the Ant- 
werp Telephone Exchange system after the fire which 
completely destroyed the exchange last October. A 
new C.B. exchange was їп course of construetion at 
the time. and its switehboard has been adapted for 
use with the old single-wire cireuits, which are still 

the majority in Antwerp. (Page 853.) 

Tne most Interesting feature during the past week 
in connection with the London Electric Power Bills, 
which are still under consideration by Lord Cromer's 
Committee, was the evidence on Tuesday of Mr. James 
Faleonar, chairman of the company which promoted 
the Administrative County of London. and District 
Electric Power Bill. Mr. Faleonar was called by the 
London electricity supply companies against the 
London and District Electric Power Bill, and he ex- 
plained that the promoters of the Administrative Bill 
had now abandoned the project on the ground that, after 
having most carefully considered the matter, they had 
соте to the conelusion that the conditions had se 
materially altered since 1905 that there was now no 


scope for a power company on the lines now proposed. 
The two main reasons for this conclusion were that the 
existing authorities had so reduced their cost of genera- 
tion that it was doubtful whether the power company’s 
agreement with them to supply at lower rates than 
those at which they themselves could generate would 


be profitable; and, further, in many areas agree- 
ments had been made with the largest consumers 


for several years ahead. The cross-examination of 
Mr. Falconar, on behalf of the promoters of the London 
and District Bill, brought out the fact that the decision 
to abandon the Administrative Bili was not absolutely 
unanimous, and, in fact, Mr. Samuel Insull, of the 
Chicago Edison Co., had sent over two of his assistants 
to London to give evidence in favour of the scheme now 
before the committee. The last opposition, namely. 
that of the group of eight of the largest London supply 
companies, is now being placed before the Committee, 

and since our last issue all the Borough Councils have 
stated their cases, and also the Middlesex County 
Council, and the London County Council. The opposi- 
tion of the latter was set out at some length by Mr. 
Freeman, K.C., and was confined to suggested modi- 
fications in the Purchase Clause, and restrictions with 
regard to the raising of capital and the commencement 
of work. In this connection we give this week the 
modified Purchase Clause of the promoters, which. 
however, by no means satisfies the requirements of 
the London County Council, and, as a matter of fact, 


negotiations between the two parties have fallen 
through. The chief alteration in the new Purchase 


Clause is that definite provision is made for the institu- 
tion of a maintenance and renewals fund, the object 
being to prevent the promoters from allowing their 
plant to fall into a bad state of repair near the end 
of their concession, and at the same time forcing the 
purchasing authority to рау the full capital expendi- 
ture. The London County Council and several other 
opposing authorities desire to impose the purchase 
terms of the Electric Lighting Acts. (Page 857.) 


THe Belfast Corporation have finally agreed to a 
through service over their lines of the Cavehill. and 
Whitewell Tramways, and reserve the right of pur- 
chasing the undertaking at any time within five years, 
nt а sum not exceeding £600,000.—The statement 
which has been made in some quarters that the Bray 
electricity undertaking is working at a loss of £1. 1000 
per annum, 15 incorrect. The deficit on the last vears 
working was £390.—The liquidation of the deficit on 
the Glasgow telephone undertaking, which amounts te 
£16,000, is to be spread over а period of five years.—A 
new electric ambulance station has been opened in the 
City of London.—The first of the overhead trolley lines 
of the London County Council tramways, from Harm- 
mersmith to Harlesden, was opened last Saturdav.— 
Notwithstanding an increase in the price of coal of 25 
per cent., the total costs. including capital charges, at 
Nottingham, have decreased from 1704. to 1:634. per 
unit sold. (Pages 863-865.) 

AN application is to be made to the Local Govern- 
ment Board for £36,345, for the purpose of remodelling 
the Wigan electricity -station.—-The tender of Messrs. 
Siemens Bros.’ Dynamo Works for generating plant 
driven Ьу a Howden engine, and the tender of Мекеге. 
Babcock & Wileox for boilers, have been provisionally 
accepted bv the Bermondsey Borough Council.—The 
tender of Messrs. Siemens Bros.’ Dynamo Works tor 
two engines and dynamos has been ac cepted bv the 
Walthamstow Urban District Council. (Pages 865-866.) 


A FURTHER issue of capital is to be made bx the 
Durham Collieries Electric Power Co., in order to cover 
the great, expense which has been entailed by the con- 
version of the plant to the same frequency as that of 
the Neweastle-on-Tyne Flectrie Supply Co.. in con- 
junction with whom the supply is now given.—A scheme 
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for the reconstruction of Bruce Peebles & Co., Ltd., 
has been submitted for the sanction of the Court.—The 
Felten & Guilleaume-Lahmeyerwerke, in their annual 
report, state that, although business has been generally 
very good, it has been thought advisable to reduce the 
dividend from 11 to 10 per cent. Their dynamo 
works turned out 9,330 machines last year, aggregating 
385,000 h.p.—A prospectus has been issued offering for 
subscription 250,000 7 per cent. cumulative participat- 
ing preference shares of £1 each by Marconi’s Wireless 
Telegraph Co. The money is to be devoted principally 
to the completion of the company’s transatlantic wire- 
less telegraph stations. (Pages 867-868.) 

THE appeal by the National Telephone Co. against 
the decision that the company are liable to pay royalty 
to the Post Office for private lines used between two 


firms for business purposes has been allowed. The 


three appeal judges were unanimous that the lines in 
question were exempt from the Postmaster-General's 
monopoly, and by a majority of two to one decided that 
the company was not liable to pay royalty on them by 
the terms of its licence. The dissenting judge was fhe 
Master of the Rolls. Lord Justice Fletcher Moulton, 
however, expressed the opinion that if two business 
firms shared the cost of connecting their premises by a 
private line used for both their businesses the line 
would be within the Postmaster-General's monopoly 
and would be liable to royalty. (Page 871.) 

So«E particulars are given of а 200,000-volt insulator 
{ос the suspension type. (Page 874.) 

Тик Hull municipal telephone accounts show а net 
profit of £1.055 after deducting sinking fund and 
interest charges. We publish some particulars this 
week, and reserve our more detailed analysis until our 
next issue. (Page 872.) 


WE are able to publish this week the text of a report 
submitted by Mr. A. A. Voysry, Electrical Engineer 
to the Corporation of the City of London, to the 
Streets Committee on the experimental lighting by 
means of are lamps, which has been carried out during 
the past winter by the two City electric light com- 
panies in certain streets. The report deals with the 
matter in some detail, and, with its numerous photo- 
meter curves, is not only of importance on account of 
its proof that better illumination can be obtained at a 
less eost with flame ares than with high pressure gas, 
but also as giving interesting comparisons of the distri- 
bution of light obtainable with various arrangements of 
lamps. The relative merits of central suspension and 
posts at the side are discussed from several points of 
view, especially as regards distribution of illumination; 
the general results are favourable to the use of the 
former arrangement when other circumstances per- 
mit. The experiments have so far been directed 
mainly to the lighting of main streets, but the im- 
provement of the illumination of the side streets of 
{не City is quite as important a problem. This part of 
the subjeet is dealt with in a general way in the report, 
and further experiments in this direction are recom- 
mended. In the more confined spaces a considerable 
field should be afforded for the metal filament lamp, 
the application of which to strect lighting in provineial 
towns has met with so much success. As was re- 
cently pointed out by Mr. НАүрх Harrison at the In- 
stitution of Eleetrieal Engineers, street illumination 
by metal filament lamps is not only cheaper than by 
ordinary incandescent gas-burners, but is even cheaper 
than with enclosed ares, and can compare with ordinary 
open arcs. We heartily endorse Mr. Voysey’s plea for 


more artistic design of lamp standards, and we hope 
that his unhesitating conclusion that about £6,000 a 
year may be saved, and a doubling of the average 
illumination throughout the City streets may Ье 
effected, by flame arc lighting, assisted by metal fila- 
ment lamps at certain points, will receive the due 
consideration of the City Fathers. The illumination 
of the streets in the famous ‘‘ square mile ' should 
not be inferior to that of any municipality in the 
world. 


Е: 


— ÁüàÓ————— 


Lasr year when judgment was delivered in the case 
of the Postmaster-General v. the National Telephone 
Co., to the effeet that the private telephone lines be- 
tween premises of different ownerships were covered 
by the Post Office telegraph monopoly, we warned con- 
traetors that the decision was of general application 
and would affect others as well as the National Tele- 
phone Co. Although this decision has now been re- 
versed in the Appeal Court, care should still be exer- 
cised in carrying out work of this nature, as there will 
still be an appeal to the House of Lords, and the final 
decision, if in favour of the Post Office, will apply to 
work already done, as well as to prospective contracts. 
Firms who erect private telephone lines, therefore, 
whether on a rental or ''sale outright '' basis, should 
insert a clause in their agreements with the purchaser 
or lessee, that in the event of а royalty becoming pay- 
able, or of the Postmaster-General objecting to the 
connection altogether, the burden is to rest on the pur- 
chaser or lessee and not on the contractor. It should 
be noted, also, that although the appeal has been 
allowed in the present case, Lord Justice FLETCHER 
MovuLTON expressed the opinion that the Post Office 
monopoly extends to cases where two business houses 
are connected by а telephone line, the cost of which 
they share; therefore, before such contracts are 
accepted the contractor would be well-advised to 
obtain a licence from the Postmaster-General as a pre- 
liminary step. 

-— Hr — 

TuE annual report of the Council of the Institution 
of Electrical Engineers, which we publish this week in 
an abbreviated form, signalises no new change of 
policy, and the financial position diselosed in the 
accounts (which we do not publish, as every member 
has received а copy) is eminently satisfactory. There : 
was thus no necessity for a large attendance of mem- 
bers at the annual general meeting last Thursday, at 
which the report and accounts were adopted, and, as 
is now well known, these meetings are sometimes во 
poorly attended that the number of members pre- 
sent has been less than the number of speeches 
required for proposing and seconding the various formal 
resolutions that are put. But the question arises: is 
it not bad policy to let the annual general meetings 
drift into mere matters of form? The meeting has to 
adopt the Council’s report for the year, and this is only 
presented at the meetmg itself. It might well happen 
on some occasion that the report contained matters 
upon which it was desirable to hear expressions of 
opinion from the members generally, but so long as 
the meeting is regarded as one of mere formality, it 
would be difficult to awaken any sudden general in- 
terest in it after a long period of indifference. The 
oceasion should al&o be one upon which the general 
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policy and work of the Institution should be open to 
discussion. The remedy for the present condition of 
affairs is difficult, and probably the only one would be 
to add something to the proceedings of the annual 
general meeting which would attract more men to it. 
To revert to the practice of holding the meeting before 
or after an ordinary meeting, at which a Paper is dis- 
cussed, would not meet the difficulty satisfactorily. If 
the annual meeting were taken before the Paper mem- 
bers would be shy about protracting the discussion, as 
it would take away valuable time from the technical 
debate to come. On the other hand, if it were taken 
after the ordinary meeting. the proceedings would be 
hurried, as members would want to get away home. 
A proposal was made some time ago that the various 
sectional committees of the Institution, which now do 
very little to justify their existence, should each pre- 
sent a report on the position and progress during the 
year of its particular braneh of the industry that it re- 
presents. There are four of these Sectional Commit- 
tees :—(1) Traction, Light and Power Distribution, (2) 
Telegraphs and Telephones, (3) Manufacturing, and 
(4) Electrochemistry and Eleetrometallurgy. If reports 
by these were prepared by the beginning or middle 
of Мау each year, and circulated. {о the mem- 
bers with an intimation that there would be an open 
discussion at the annual general meeting, it would do 
much to arouse interest in the meeting and to secure 
an attendance capable of intelligent appreciation or 
purposeful criticism of the Council's report also. 


American Municipal Electrical Convention.—' The annua] con- 
vention of the International Association of Municipal Elec- 
tricians will be held at Detroit, Mich., August 19th, 20th, and 
2151. 


Proposed Electrification of Dock Plant at Alexandria.—In 
November last the Egyptian Government announced its pre- 
paredness to proceed to the execution of the important scheme 
it was known to have been contemplating for some time for the 
electrification of the discharging apparatus and quay plant of 
the port of Alexandria. Specifications were issued in due 
course, and tenders invited; the contract was expected to 
amount to a considerable sum, not less than £E200,000. In а 
period of declining enterprise generally it is not surprising that 
some twenty-five firms, of various nationalities, responded with 
tenders. From that moment to the middle of April nothing 
more was heard of the matter, and extreme surprise was occa- 
sioned among those firms by whom considerable trouble, expense, 
and ability were expended in the task of framing designs and 
estimates for a contract of the particularly complicated character 
of the electrical engineering in this instance. ‘Towards the close 
of April the Government published a note in the Press, stating 
that 1t had been decided to abandon the scheme for the installa- 
tion of the electrical plant, owing to the lack of available funds 
and the decline in exports and imports. Further down, how- 
ever, the note, as published in the Lyyptian Gazette, proceeds 
to say that ''for these reasons the Government considers it 
opportune to postpone the work." It would therefore appear 
that the scheme will be carried out sooner or later, and this, or 
something like it, appeared to be indicated by implication by 
Admiral Sir Massie Blomfield, who, on retiring from the post 
of Director-General of the Port of Alexandria and Lighthouses 
Administration, referred, in his farewell address last month, to 
the projects for the completion of the Government's intentions 
to render Alexandria a port, in its equipment, design, and 
spaciousness second to none in the Mediterranean. It is being 
said in Egypt that the French tendering firms were likely to 
feel the disappointment most keenly. There are no clear 
grounds for ascertaining why it is generally assumed in Egypt 
that this important contract would have fallen to the French, 
unless it be on account of the particular care and elaborate 
minuteness with which the French tendering firms did their 
work of reconnaissance and design; but that is the impression 
generally held. In апу case the scheme would have been an 
interesting demonstration of electrical engineering applied to a 
great port. Whether it will be adhered to in full on its realisa- 
tion is not yet certain, nor yet whether the tendering firms will 
stand in the same order of success. Doubtless modifications will 
occur in the one and the other. 


ARRANGEMENTS FOR THE WEEK 


(TO-DAY) THURSDAY, JUNE 4ru. 
Royal Society. 


4.50 p.m. Among the Papers down for reading is the fol- 
lowing :—“ The Electrical Properties of Porcelain. with 
Special Reference to Dielectric Losses," by H. F. 


Haworth, communicated by Prof. W. E. Ayrton, 
F.R.S. 


TUESDAY, JUNE 9тн. 
Faraday Society. 
8 p.m. Meeting at the Institution of Electrical Engineers, 
92 Victoria Street, Westminster. Paper to be read :— 
“The Utilisation of Atmospheric Nitrogen in the Pro- 
duction of Calcium. Cyanamide, and its Use in Agri- 
culture and Chemistry," by Dr. Albert R. Frank. 


FRIDAY, JUNE 12тн. 


Physical Soctety. 
8 p.m. Meeting in the Physics Laboratory of the Royal 
College of Science, South Kensington. Included in the 
agenda are the following Papers:—(1) “Experiments 
on a Directive. System of Wireless "lelezraphy," by 
Messrs. Bellini and Tosi; (2) “On the Resistance of 
a Conductor of uniform thickness whose breadth sud- 
denly changes. and on the Shapes of the Stream Lines," 
by Prof. Lees; (3) “On the Self-Inductance of two 
Parallel Wires," by Dr. Nicholson. 


Fire at a Paris Telephone Exchange.— The Morning Post re- 
ports that a small fire broke out on Monday on the second floor 
of the central telephone exchange in Rue Gutenberg. Although 
there was considerable panic amongst the operators, no one was 
injured. The fire was got under control in about forty minutes, 
but a good deal of damage was done, and the service to about 
1.400 subscribers will be interfered with for some days. 


Damage to Cables by Trawlers.—In connection with the note 
on page 818 of our last issue, relating to damage to cables by 
fishing trawlers off the Irish coast, reference may be made to a 


‚ question by Mr. Boland, in the House of Commons on Thurs- 


day, who asked the Vice-President of the Department of А сті: 
culture (Ireland), whether his attention had been called to the 
published statement of the diplomatic representations made by 
the United States Government on the subject of the breakinz 
of the submarine cables off the coast of Kerry by trawlers: 
whether he was aware that these trawlers carry on operations 
within the prohibited limits, and, in addition to the damage 
done to the cables, had inflicted serious loss on the local fisher- 
men; and whether, in view to safeguarding the interests of the 
fishermen*and of the cable companies, nine of whose cables are 
laid in a space of one and a half miles in Ballineskelligs Bay. 
he would endeavour to secure protection from the operations 
of these trawlers in this district. Mr. T. W. Russell replied 
that the alleged damage to submarine cables by steam trawlers 
had been brought under the notice of the department. The pro- 
tection of cables was not the direct work of the department, 
who had, however, taken all steps that were reasonably possible 
to secure the due observance of their fishery bye-laws. In 
reply to a similar question in the House, addressed to the Pre- 
sident of the Board of Trade by Mr. Joynson-Hicks, on Tuesday 
last. Mr. Churchill replied that he had received numerous repre- 
sentations from bankers, brokers, merchants, and shipowners, 
and that he was considering, in consultation with the Post- 
inaster-General, whether any steps might be taken under the 
International Telegraph Convention and the Submarine Tele- 
graph Act, or otherwise, for the protection of the cables. He 
understood that one of the companies concerned had recently 
substituted a stronger cable in the area afflicted, with good 
results. With regard to issuing warnings, there were very 
obvious objections to showing the routes of these cables on the 
Admiralty charts. <A letter signed by representatives of all the 
cable and telegraph companies has been submitted to the Inter- 
netional Telegraph Conference now sitting in Lisbon. In this 
letter it 1s stated that the Anglo-American Company alone within 
the last two years has been obliged to repair the shore ends of 
three out of four of its cables which land at Valentia, at a cost 
of over fifty thousand pounds. It has been proposed that, as 
in the case of the ar fishing industry of Newfoundland, a 
guard-hoat should be kept near the fishing grounds where the 
cables lie, to warn off the trawlers. Although it has been stated 
that the damage was done by coral, pieces of fishing net have 
been found on the cables, which have also been found flattened 
for a considerable stretch, and it is evident that trawlers have 
done the damage. At the Lisbon Conference a German delezate 
announced that а trawl had been invented which would not 
cause any damage to cables. The chief difficulty of the situa. 
tion is that the Government has no power to interfere outside 
the three-mile limit, but it is thought that the question тау 
be settled between the cable companies and the fishing indus- 
tries without Government intervention. 
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CORRESPONDENCE 
THE PRICE OF CABLE. 
To the Editor of ELECTRICAL ENGINEERING. 


Sik,—The letter of Mr. H. Ellis Thompson in your 
issue of May 28th may be dealt with in various ways 
according to the interests affected. In your editorial 
note you mention '' The designation vulcanised rubber 
cable of the * 600 megohm ' class is perhaps a loose 
one,'' and we quite agree, as no one appears to know 
what the insulating material on '' elass wires ’’ may be 
guaranteed to consist of. In one catalogue of '' asso- 
ciation grade wires '' the specification of the insulating 
material for 300-megohm grade, 600-megohm grade, and 
2,000-megohm grade appears to be the same for each, 
consisting of a thick lap of pure para rubber and two 
coats of best vulcanising rubber, with the same 
diameter for each grade, which raises the question as 
to what '' best vulcanising rubber '' can be expected to 
represent. 

When manufacturing firms compete for a contract to 
a strict and definite specification, their prices begin to 
approach the comparative level of the '' foreign wire.’’ 
We would suggest for contracts of the description men- 
tioned in Mr. Thompson's letter, consulting engineers 
might issue specifieations, giving the true description 
of the component parts of the wires and cables they 
wish to have. and specifving the mechanical and elec- 
trical tests which have proved reliable in obtaining the 
best results, such as the rules issued by the Institution 
of Electrical. Engineers. 

The experienee gained by the behaviour and dura- 
bility of wires and cables supplied to the Government 
Departments and other publie authorities should be of 
value to the consulting engineers, and we believe they 
would then find they could ensure for their clients vul- 
eanised india-rubber wires satisfactory to them for in- 
sulation, durability, and price. 

Yours faithfully, 
Jno. P. Hoover, Managing Director. 
(Hooper's Telegraph and Indis Rubber Works.) 
81 Lombard Street, London, Е.С. 
June Ist, 1908. 


To the Editor of ELECTRICAL ENGINEERING. 


Sirn,—It is the '* C. M.A.'' which, like the blessed 
word '* Mesopotamia,’’ does the trick. Some engineers 
prefer to pay 100 per cent. more for their cables in 
order to have the magical letters ‘‘ C. M.A."' attached, 
and '' C. M. A." manufacturers are to be congratulated. 
We know other engineers who have been buying cable 
not made by the C.M.A. manufacturers for the last 
eight years, and who are quite content to go on in the 
same jog-trot way, getting a fair share of work at re- 
munerative prices and pocketing the money which tho 
letters “‘ C. M. A."' did not cost them. 

Yours faithfully, 
J. A. Br4Ackwoob, Secretary and Manager. 
(The Union Cable Co., Ltd.) 
27 Eagle Wharf Hoad, London, N. 
June Ist, 1908. 


—————fÓb0Ó————— 


STEPNEY ELECTRICITY SUPPLY ACCOUNTS. 
To the Editor of ELECTRICAL ENGINEERING. 


SIR, —With reference to the notice of our accounts 
appearing on pp. 813-4 of your current issue, I beg to 
call your attention to two inaccuracies in the costs per 
unit sold. You have evidently divided the total num- 
ber of units sold into the coal costs and dust destructor 
steam costs separately, and the results thus obtained 
make our coal eosts appear much lower than is actually 
the ease, while the cost of destructor steam becomes 
ridiculously low. Оп p. 814 the extract you have made 
from my report gives the accurate costs per unit for 
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coal and destructor steam, and, of course, do not agree 
with the fizures you show on the previous page. 
Yours faithfully, 
W. C. P. ТАРРЕН, Engineer and Manager. 
(Electricity Works.) 
27 Osborn Street, Whitechapel, E. 
May 30th, 1908. 

[Mr. Tapper is right. The items for '' coal’’ and 
‘steam for dust destruetor'' under ‘‘ generating 
costs ’’ should be added to give the costs of fuel per 
unit sold. The fuel costs per unit sold were, therefore, 
0'40d. for the year ended March, 1908, as compared 
with 0'48d. in the previous year. The fuel costs per 
unit generated from coal were 0:439d. in 1907-8, as 
against 0'405d. in the previous year, and from destruc- 
tor steam 0'400d., as against 0'451d. in 1906-7.—Ер. 
E.E.] 


OVERLOAD CAPACITY OF GENERATING SETS 


Newcastle Discussion 


N informal discussion on the above subject was 
/ \ opened at the last meeting of the Newcastle Local 
Section of the Institution of Electrical Engineers by 
Mr. C. Turnbull (Borough Electrical Engineer, North 
Shields). 

Mr. Turnbull remarked that in the early days of electricity 
supply the steam engine was almost always more powerful than 
the dynamo which it drove. Engine building was an established 
industry when dynamos came into being, and engine builders 
were accustomed to build to liberal proportions, while electrical 
manufacturers were not then emancipated from the instrument 
makers, who suffered from the delusion that it was merely neces- 
sary to touch two wires together to enable them to carry any 
current. It was standard practice in those old stations to have 
an engine which could run its dynamo off its legs, and a switch- 
board which would not safely carry all the current which the 
dynamo could give it. Switchboards even yet have not entirely 
overcome this fault. 

Engines are still frequently made more powerful than the 
dvnamos attached to them. А case recently noticed was that 
of a 5,500-kw. set, which gave better economy to 6,900 kw. than 
at nominal full load. It would probably have given up to 
8,000 kw. with the by-passes open. The most economical load 
was at 5,000 kw. In a case of this kind one must come to one 
of two conclusions : either the nominal rating is a misnomer, or 
else there is an astonishing waste of potential power. Опе can 
hardly believe that the dvnamo would be capable of doing from 
5.000 kw. to 7,000 kw. continuously at ordinary power factors, 
with good regulation, and if it were not able to do this it could 
not work on the best part of the curve. Probably some £700 
more spent on the dynamo would have enabled it to stand up to 
the engine's full load, and this small sum would have given the 
owners of the plant some 2,000 kw. extra capacity. This would 
have also saved in running costs, as less plant would have been 
in operation if this set could have run at these heavy loads. 
For а maker to supply the engine so much more powerful than 
its dvnamo shifts the economical part of the consumption curve 
bevond the user's reach, and in case of a short puts an unduly 
heavy strain on the dynamo. One sometimes hears that dynamos 
need not be made with great overload capacity. It is difficult 
to agree with such a contention. "The stresses which а dvnamo 
must endure when a partner breaks down are tremendously 
severe, and the breakdown of one machine may wreck the 
whole of the running plant if the dynamos be not liberally pro- 
portioned. Good overload capacity enables one to face such 
contingencies, if not with an easy mind, at any rate with hope. 
There is another thing which particularly applies to direct- 
current sets, that commutators run much better below full load. 

Mr. Turnbull summarised his views as follows :— Тһе con- 
sumption curve usually slopes down to a certain point and then 
up again. Full load might be defined as the point where the 
most economical load is exceeded by, say, 10 per cent. Overload 
is bevond this. Combined plant must give at least the specified 
power. It must also be capable of running continuously at full 
load as specified above, and at such overload as may be.agreed. 
The maximum overload of the plant should be the maximum 
overload of the engine, the dynamo being made to suit. The 
dynamo should also be capable of running continuously at any 
load which the engine would do economically. 

The discussion was continued by Mr. А. S. BLACKMAN, who 
thought that generating plant built a few years ago usually 
gave more overload capacity than modern machinery. Не did 
not think that thermometers were used sufliciently in finding 
out the limit to which a machine can run on overload during 
working conditions, and he would like to know the limits to 
which it was safe to carry the temperature of armature wind- 
ings. Mr. Turnbull had incidentally mentioned that switch- 
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boards were frequently designed so as to render overload out 
of the question. This is probably due to the very careless way 
in which some specifications for switchboards are drawn up. 
For instance, he knew of one board in the Midlands designed 
to carry about 10,000 kilowatts capacity, in which the only 
stipulation was that it should carry the load with "reasonable 
temperature rise." | 

Mr. А. Н. Law said that overloads on engines could be 
frequently coped with by passing the high pressure steam directly 
to the low pressure cylinder. In colliery work, overload was nearly 
always accompanied by a poor power factor. Therefore the ex- 
citation of the dynamo must have a very large margin. In light- 
ing work the overload often improved the power factor, either if 
it came directly or through synchronous motor generators. For 
alternators, the voltage drop was the limiting factor even more 
than the temperature rise. In direct current there was the 
commutation limit. As regards insulation, it should be remem- 
bered that overloading a machine is safe for a certain definite 
time only, the life becoming shorter as the overloads are 1п- 
creased. 

Mr. С. G. Stoney (Messrs. C. A. Parsons & Co.) pointed out 
graphically the relation of overload to normal] load, and exhibited 
a curve to show the varying behaviour of a reciprocating and 
a turbine set. According to Mr. Turnbull's definition, full load 
was located at point A 10 per cent. beyond point A, the 
most economical point on the curve XAR for the reciprocating 
engine. In the turbine set nominal full load was usually taken 
at point F on the curve X477. the 14 load being located at the 
point А, and the 1; load at point №'. The point to remember 
was that in a reciprocating engine, the consumption rapidly 
ascends again after it has reached its economical point, while 


DIAGRAM ILLUSTRATING Mr. Stoney’s REMARKS. 
I. Curve for reciprocating engine, 
If. Curve for turbine. 
Е. Turbine, full load, 
A. Turbine, 14 load. 
К. Reciprocating engine, full load. 
R'. Turbine, 14 load. 


in the turbine the curve continued practically horizontal. More- 
over, the turbine, if it ran five minutes under overload, would 
run equally well for 500 hours. The point could be put this way : 
an alternator had a time limit. but no load limit, while the 
turbine had a load limit but not a time limit, and the proper 
combination of a turbo-alternator depended on the balancing 
of these conditions. The best specification was generally опе 
which required a 5 per cent. voltage regulation at tull load, and 
an overload of 25 per cent. to the point where bye-passing became 
necessary, with a capacity of 50 per cent. overload. when the 
bve-pass was opened. 

Mr. Brooking (Messrs. Glover & Co.) wished to know whether 
overload was confined to engines, dynamos, and switchboards 
in this Paper. if not. he would like to mention that cables, 
which form an important part of a supply svstem, are also 
subject to overload evils, such as decentralisation, expansion, 
and contraction. The trouble of decentralisation has been now 
overcome by the use of paper insulated cables and solid bitumen 
cable. The trouble of expansion and contraction has not, 
however, been thoroughly dealt with up to the present. А patent 
has recently been taken for the control of expansion and con- 
traction locally along the conductor, and this is being taken up 
by his firm. The method consists of spacing each wire of the 
strands some little distance. from one another, and doing away 
to a certain extent with the inner core. Expansion and con- 
traction, therefore, takes place between the spaced wires at 
every inch of the length. 

Mr. TenNBULL, in reply, referred to Mr. Ram's story of the 
station where everybody got behind pillars when a generator 
was being paralleled. He thought this illustrated the question 
of overload on some switchboards. The main point of his con- 
tention was, that it was better to run one machine at the point 
on Mr. Stoneyv’s curve marked X! than two machines at the 
point marked А. Mr. Brookings communication with regard to 
loose wire cable was interesting, but. he would be inclined to say 
that the cable might easily absorb water. : 


ELECTROCHEMISTRY AND ELECTRO- 
METALLURGY 


W. JUNGER, in an American Patent (No. 885,054), 
J. describes а yas battery in which the calorific energy of 
the reaction 50.--O4- H,0-— H.SO, is converted into electrical 
energy. Тһе sulphuric acid formed in the process 1s reconverted 
into sulphur dioxide by heating it with carbon. The apparatus 
consists of a stoneware vessel, which is divided into two parts 
by means of a porous non-conducting plate. In both compart- 
ments there are plates. of conducting carbon, for example, 
graphite, the one being arranged as an oxidising electrode and the 
other to act as a reducing electrode. ‘The one acting as oxidising 
electrode is surrounded with porous carbon, the best form of 
which 1s porous graphite, and is moistened with a solution ot 
nitroso-sulphuric acid in highly concentrated sulphuric acid. 
The other plate is ишш] with finely powdered porous coke 
or retort carbon, and is moistened only with strong sulphurie 
acid. The porous partition is also saturated with sulphuric 
acid. Air and moist sulphur dioxide are passed through the 
battery, which, when it is connected with a suitable resistance, 
gives a constant electrical current. Sulphur dioxide, in presence 
of the oxygen of the air and water, 1s converted into sulphuric 
acid, which flows out from the battery. "This, as already stated, 
may be reconverted into sulphur dioxide. The E.M.F. of the 
battery depends upon the concentration of the sulphuric acid, 
and varies between 0'5 and 0°3 of a volt. 

In the Centralbhlatt für Accumulatoren und Galvanotechnik of 
May 20th, Dr. K. Heintz describes a method for obtaining the 
best effect from primary batteries of the Bunsen type. The 
E.M.F. of the cell depends upon the employment of a successful 
oxidising agent in order to prevent polarisation. Generally 
speaking, owing to dilution, the oxidising agent after a short 
time loses its power, and it 18 necessary to empty out the battery 
and to add a fresh quantity of this oxidising substance. The 
depolarising action 18 thus dependent upon the concentration of 
the oxidising agent. It is now stated that it 1s not necessary to 
use strong solutions of chromic acid or регтапнапіс acid, pro- 
vided that strong sulphuric acid is employed. апа the 
acid when mixed with the electrolyte should not have a 
sp. gr. less than 1:25. Ву acting in this way, comparatively 
weak solutions of oxidising agents will work satisfactorily until 
they have been practically completely reduced. When they are 
no longer active a portion of the solution is withdrawn, some 
more oxidising agent added, and then strong sulphuric acid. It 
is thus not necessary to disconnect the battery and take it to 
pieces, but simply to withdraw a small portion, as already 
stated, of the electrolvte. After a time, however. the concen- 
tration of the produced salts becomes too great, and then the 
whole of the electrolyte must be replaced. The chief point. of 
course, is in 1t not being necessary to use concentrated solutions 
of the rather expensive depolarising agents, and in the fact that 
in the presence of strong sulphuric acid they can be completely 
used up. 


ELECTRICAL SCIENCE 


Presidential Address. of. Sir Oliver. Lodge to the Faraday 
Societ y.— Sir Oliver Lodge commenced his presidential address 
before the Faraday Society on the work of Lord Kelvin 
last week by pointing out the difficulty of doing justice 
in the course of a short address to a man who from an early 
to an old age had turned out work embracing practically 
all branches of physical science. He had calculated the aze 
of the earth, worked in the domain of electro-statics, optics, 
elasticity, telegraphy, besides many other practical subjects. 
"ir Oliver himself dealt with the more recondite and abstruse 
branches of his activity. He was not entirely able to agree 
with some of Lord Kelvin's assumptions, neither did Һе always 
consider that his practical work entirely bore out his conclu- 
sions. For instance, in the case of the kinetic theory of solidity, 
Kelvin seemed to consider that solids could be made from tluids 
and fluids from solids, and that matter might be ether in 
motion. But more recently he seemed to have rather. modified 
his views, and appeared satisfied with the postulate of action 
at a distance through space without the intervention of con- 
necting medium. Sir Oliver Lodge himself was unable te 
accept the explanation of action at a distance without the 
intermediary of some form of matter. Nothing in Lord Kelvin's 
work was finer than his publications in 1851, or showed the 
extraordinary keenness, of mind aided by the tremendous 
natural powers which he possessed. His prescience was at that 
date even greater than that of Helmholtz. Posteritv would 
probably consider that the greatest of all his work was that 
upon the conservation of energy and his enunciations upon the 
laws of thermodynamics. Reference was also made to the 
importance of his work upon absolute measurements. and Nir 
Oliver pointed out that some persons appeared to think that 
absolute measurements meant the metric svstem, but it did nat 
matter in the least what units were employed so lone as they 
were understandable, ` ` 
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STREET LIGHTING IN THE CITY OF LONDON 


N page 803 of our last issue reference Was made 

to a report by the Engineer to the City of London 
as to the cost of street lighting in the City, especially 
in reference to the experimental electric lighting car- 
ried out during the past winter by the City of London 
Electrice Lighting Co. and the Charing Cross, West- 
End, and City Electric Supply Co. We are now able 
to publish the report of Mr. A. А. Voysey, Electrical 
Engineer to the City, embodying some interesting 
photometrie measurements, which has been presented 
to the Streets Committee. Те report reads as fol- 
lows: — 


It is now my duty to report on the subject of the public 
lighting of the City, having regard to recent experiments 
which have been made with a view to improve and cheapen 
it. In the first place, I propose briefly to refer to what is 
called the science of photometry, of which I have made some 
use for the purpose of this investigation. Many people even 
to-day. in me with questions of artificial light, are. content 
with a statement of the candle-power of the source of light— 
а statement frequently as false as it is vague--taking no account 
of the directions in which light is given, of the globe, lantern, 
retlector, position and surroundings of the lamp, all factors of 
the utmost importance in determining the useful lighting effect. 
However important the study of the source of light may be, 
the study of the actual illumination in the street under work- 
ing conditions is far more essential. In 1892 the work of 
Mr. A. P. Trotter, now the Electrical Advisor to the Board 


a 
o 
- 
E 
S 
= 
E 
С 
o 

ot | 
LLL “th opposite side ol Road 
0 ›25 50 75 100 12› 150 175 200 ;22› 250 275 
Fect. 

Cur- Height Illumination. Width Rela- 

Curve rent and А ——. of tive 

No. Street. Lamps. amps. support. Max. Av. Min, street. cost, 

1 Holborn Viadt. Flame are 10:6 20:5 post 20 041 0:05. 777 —— 118 

2 Cannon Street » 11:0 is'0 central 179 (56. ol 500 100 

3 " К he 110 250 p I4 (i2 093 500' 139 

үнүн 
4 et 13°0’ post 0°76 0°29 01 50:0" 195 


Queen Stre sure gas г — 
\ 2 mantle J 


Curve A, CURB LIGHTING. 


of Trade, showed the lines on which such ап examination 
might proceed, and at the same time provided an excellent 
illumination photometer for the purpose. 1 worked a great deal 
with this instrument in the City in 1896, taking measurements 
of the illumination on a horizontal surface six inches from 
the ground, and formed the opinion that the illumination 
measured on a horizontal surface may be taken as a sutlicient 
indication of the effect've lighting of a street. I am now 
avain led to the same conclusion. But as the tendency is to 
measure illumination at а height of four feet from the ground, 
my recent tests have been made at this level. The photo- 
meter used is ап improvement on the one used in 1896 and was 
sent to the National Physical Laboratory for verification. The 
unit of illumination is that produced by one candle-power at 
a distance of one foot and is called one candle foot. 

Attached hereto will be found some curves showing the 
illumination given in Holborn, Cannon Street, and Queen Street 
bv the experimental lamps. The length of the street in feet is 
plotted along a horizontal scale and the vertical scale is marked 
in candle feet and fractions thereof, so that the curves show 
the variation in illumination along the street. Curves ‘‘A’’ show 
the illumination along the curb Jine given by flame arc lamps 
in Holborn Wiaduct and Cannon Street and by gas in Queen 
Street. Curves “B” аге similar, but are taken along the 
centre of the road. Curves "C" show the difference in illu- 
mination along the curb in Cannon Street, between the central 
suspension of lamps at a height of 28 ft. and lamps on posts 
at a height of 20, ft. Curves “D?” are similar, but along 


the centre of the road. There 1s also shown the effect of 
turning out one of the centrally-hung arc lamps. Curves “Е” 
show the effect of suspending the lamps in Cannon Street at 
26 ft. instead of 28 ft. Curves " E" show the effect of lighting 
Tower Royal with the centrally-suspended flame аге lamp in 
Cannon Street, with a flamearc on a post and with two incandes- 
cent gas lamps. The arc-light curves marked “А” and “Н” 
are cach taken as the mean of several curves, and the atino- 


ad 
= 
27 
fx. 
КА 
c 
e 
Ф 
о 25 50 т› 100 195 150 175 оо 225 20 275 
Feet. 
Cur- (Height ]llumination. Width Rela- 
Curve rent and а 4 of tive 


No. Street. Lamps. amps. support, Max. Av. Min. street. cost. 
1 Holborn Viadt. Flame are 10°6 20 post 0r 0728 0% Ti 118 


2 Cannon Street i 110 28W central |7 0:66. 010 500 100 
5 ” ” . llo 280 Б l5 OS8 0728 000 139 


( High-pres-) 
sure GAS — 
L 2 mantle 


Curve В, CENTRE ОЕ Roan. 


oho 


Queen Street }- 150 post 04 O21 010 500 196 


spheric conditions, when the tests were made, were clear and 
favourable. The Curves "C," "D," "E," and “F?” were 
taken with а view to make specific comparisons, and they each 
represent a single set of observations. The atmospheric condi- 
tions prevailing when curves “E” were taken were distinctly 
inclined to be foggy. 

It is now necessary to consider what conclusions can be drawn 
from the curves. 1 have already stated that I think the illu- 
mination given on a horizontal surfage can be taken as а 
sufficient indication of the value of the lighting in a street. 
Next, I have formed the opinion from observation and testing 
that the minimum illumination is the most important factor 
їп good lighting, and I have come to the conclusion that about 
one-tenth of oue candle foot is the minimum below which it 
is not desirable to go in the main streets of the City. If that 
figure is adopted and maintained, then I think that the main 
streets of the City will be very well lighted. If the curves 
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for Holborn Viaduct are studied, it will be seen that, although 
Holborn Viaduct is a very wide thoroughfare, the lighting is 
not very far from complying with the minimum value which 
I think necessary. 

In order to meet any possible objection to unpleasant colour, 
the Holborn Viaduct lamps are trimmed with carbons giving 
a pleasantly-toned light, but the illumination is thereby re- 
duced, Jf 7 m/m and 6:35 m/m (cores 5/32 in. and 1/16 in. re- 
spectively) carbons are used in Holborn Viaduct, giving а 
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yellower light, the minimum illumination would be increased 
so as not to fall far short of the necessary value, and it could 
be regarded:as approximately fulfilling what l think are the 
reasonable requirements for the suflicient lighting of a City 
main street. I do not think that Holborn Viaduct can pro- 
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perly be compared with Cannon Street, because, in addition 
to other reasons, the width of the Viaduct is about 50 per cent. 
greater than the width of Cannon Street. Therefore, I deter- 
mined to make another test in Cannon Street, first with the 
centrally-hung lamps as used at present and then with identical 
lamps on posts on the footway, keeping the conditions of 
current and carbons the same for both. ‘The arrangements for 
this test were kindly made for me by the City of London 
Electric Lighting Company, and the results shown in curves 
"C" and “D?” indicate the advantage obtained by central 
пааша in a street such as Cannon Street, which is fairly 
typical. 

"The illumination curves of the centrally-hung lamps іп 
Cannon Street show that the lighting also fulfils the suggested 
condition that the minimum should not be less than one-tenth 
of one candle foot, and I think the curves are very good ones 
and indicate what is obvious from an examination of the street, 
namely, that the lighting is very good, and, if we study the 
curves, the advantages of the central suspension and the extra 
height of the lamps are evident. From the central suspension 
there is, however, an additional gain for side streets and at 
the junctions of streets owing to the fact that the light of one 
lamp can be used over a greater area. For instance, 45 per cent. 
of the cost of lighting in Cannon Street is saved on gas in 
the side streets. This economy could to some extent be ob- 
tained by placing posts at the corners of streets, but I do not 
think it could be obtained to the same extent as is possible 
with the higher centrally-hung lamp. 

Ап experiment was made in Cannon Street at the suggestion 
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of the late Chairman, Mr. Stopher, some of the lamps being 
hung at 26 ft. instead of 28 ft. The result is given in curves 
"E," which, I think, show that the higher position is slightly 
better than the lower one. Curves “F” show the illumination 


in Tower loyal, a turning off Cannon Street, lighted by the 


centrally-hung arc lamp, and by the arc lamp on a standard 
in Cannon Street and by the two incandescent gas lamps on 
brackets in Tower Royal. The curves show the advantage of 
the central suspension. 

Attention should be drawn to curve “D,” No. 3, which shows 
the effect of extinguishing alternate lamps in Cannon Street. 
The curve does not fulfil the requirements of a well-lighted 
main street, but it shows a better result than Queen Victoria 
Street, and the lighting is very fair. If it were not for the 
fact that the cleansing of the streets is an operation which 
may be greatly assisted by good lighting, I should be inclined 
to recommend the turning out of half the lights in the main 
streets at midnight, and I think the matter is worth con. 
sideration. This is, perhaps, an opportune place to discuss the 
question of ligting hours. In my opinion the fixing of hghtinz 
hours between sunset and cunrise is a mistake, and I think 
the lighting might be curtailed on an average of about one hou: 
per day, half in the morning and half in the evening, if a 
reasonable reduction were made in the annual charges. It js 
now desirable to consider the question of comparative cost, ard 
this is bound up with the question of spacing. 

The average distance between the centrally-hung lamps in 
Cannon Street is approximately the same as that of the stan- 
dards in Holborn, though Holborn is 50 per cent. wider than 
Cannon Street. Тһе average spacing of the centrally-hung 
lamps in Cannon Street is a little closer than the spacing oí 
the old standards in that street, there being eleven of the 
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suspended to ten of the lamps on standards. The extra lamp 
results really from the consideration of the side streets rather 
than from any need in Cannon Street itself. With regard to 
spacing, a regular distance should be followed as closely as 
possible, but due consideration must be paid to side streets 
and cross streets in order to obtain the most economical results. 
As will be seer from the curves, the distance between the lamps 
in Cannon Street varies from 112 to 165 feet. I think the 
latter distance may be regarded as the extreme, beyond which 
it is not desirable to go; whereas the former is closer than 
is necessary and can only be justified by a consideration о! 
the side streets. 

For the purpose of comparing the effect of gas with electric 
lighting I made a test in Queen Victoria Street, but I found 
a large portion of this street with a very low illumination, and 
neither from observation nor test did it appear to me at .il 
comparable with Cannon Street. I therefore sought out a piece 
of good gas lighting. and I found this in a portion of Queen 
Street. It was interesting to find that the piece of street I 
picked fulfilled the condition which I had fixed as essential 
for a well-lighted street, namely, that the illumination on a 
horizontal surface four feet from the ground should in no place 
be less than one-tenth of one candle foot. The average illu- 
mination of the picked piece of gas lighting in Queen Street. 
which is, fortunately, just the same width as Cannon Street. 
is only about half that in Cannon Street, though it is about 
double the cost. This confirms what I reported three years 
ago as the result of some photometric tests, namely, that lizht 
for light, high-pressure incandescent gas light costs four times 
as much as the tlame arc light. It may here be observed that 
departments of the Corporation. other than the Public Health 
Department, are now saving at the rate of about £5.000 a 
year, partly by changing from gas to electricity and partly by 
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bringing electric lighting up to date, and І have good reason 
tor saying that this sum could be considerably added to. 

On the whole, I think it may be fairly assumed that about 
500 eleven-ampere flame arc lamps will light the main streets 
well, whether centrally-hung or on standards. The cost of 
these at £17 10s. each would be £8.750. The present cost of 
lighting the whole City is about £22,000 a year, about half 
the cost being for electric light and the other half for gas. 
In addition to this a sum of about £17,000 appears to have 
been spent in the last nine years on providing and maintaining 
apparatus for gas lighting. The side streets can be very much 
better lighted by centrally-hung are lamps than they are at 
present for a sum which I estimate approximately at £5,000 
to £6,000 per annum. It is very important in my opinion that 
the main-street lighting should not be arranged independently 
of the side streets. Economical effective lighting of both 1s 
bound up one with the other. A few lamps arranged in the 
side streets off Cannon Street would quickly show what can 
be done. I have very little doubt that the average illumination 
throughout the whole of the City streets can be at least doubled, 
and a saving of about £6,000 a year effected. 

On the subject of lamp supports, 1 think 16 may be remarked, 
with regard to the central suspension, that the plan followed 
in Cannon Street of making them as invisible as possible is 
a good one. Attachments would have to be securely made 
and the supporting wires carefully examined, and, no doubt, 
the existence of a large number of such supports in the City 
would necessitate some extra cost to the Corporation in the 
supervision of overhead wires. But if reasonable care 18 used 
in the matter, there should be no danger whatever attaching to 
the central suspension of lamps. In the main streets the plan 
of trimming the lamps in position during the early hours of 
the morning is a sound one. No doubt some small occupation 
of the roadway space during busy hours would take place when 
a lamp went wrong at such a time, but it must be remembered 
that a standard on the footway remains for several thousands 
of hours each year as an obstruction to traffic and must neces- 
sarily be а much greater cause of inconvenience than the very 
occasional visit for a few moments necessitated by a fault in 
a centrally-hung lamp. 

In narrow streets it would be advisable to arrange for bring- 
ing the lamps down to the footways for trimming, because 
otherwise a serious obstruction to tratlic would occur. In some 
very wide streets, like Holborn and Farringdon Street, it 
might be advisable to use standards placed in the centre of the 
road, and in any case а certain number of standards may be 
required. 

While I recognise the importance of economy and the conse- 
quent need to use existing material as much as possible, I 
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think I ought to point out the unsatisfactory condition of 
London in the matter of lamp standards and especially electric- 
lamp standards. ‘The design is usually left to an iron-tounder’s 
draughtsman. Мт. Norman Shaw has very kindly given his 
gratuitous aid in matters affecting the appearance of London, 
and 1 think his help might very well be asked. If new posts 
are found to be necessary, I think some endeavour should be 
made to redeem the reputation of London in this matter. 

] will re-state my main conclusions :—(1) That the illumina- 
tion on a horizontal surface four feet from the ground is a 
sufficient indication of the useful light in a street; (2) that 
the minimum value of such illumination is the most important 
factor in good lighting; (3) that such minimum should not be 
less than one-tenth of one candle foot; (4) that this illumination 
сап be approximately obtained by eleven-ampere flame arc 
Јашрѕ with yellow Нате carbons, spaced approximately as at 
present, either on standards at 205 feet, as in Holborn Viaduct, 
or centrally hung, as in Cannon Street, at 28 feet from the 
ground: (5) that а more even distribution of light, and а more 
economical result can be secured by the centrally-suspended 
lamp at 28 ft. than bv the lamp at 204 ft. on a standard; 
(6) that economy and ethmency require the treatment of main 
streets and side streets together; (7) that a demonstration should 
be made in the side streets of centrally-hung are lamps as soon 
as possible; (8) that about £6,000 a year may be saved and 
a doubling of the average illumination throughout the City 
streets effected by flame arc lighting. assisted by a few metallic 
filament lamps where arc lamps have not a suthcient area for 
economical lighting: (9) that where central suspension is used, it 
should be without lowering gear in broad streets, and with 
lowering gear in narrow streets; (10) that any new standards 
which may be required should be designed according to the 
advice of some reliable guide, such as Mr. Norman Shaw; 
(11) that the hghting hours can be re-considered with a view 
to economy without prejudice to lighting efficiency; (12) that 
the question of reducing the lighting in the main streets at 
midnight should be considered. 

In order to obtain as soon as possible the great advantages in 
economy and better lighting that I have shown to be possible, 
I think a small demonstration should be invited from both 
companies in the side streets, and some of the streets adjoin- 
ing Cannon Street would be very suitable for the purpose. 1 
also think it would be a great advantage if a provisional de- 
cision were come to as to whether the lighting is to be divided 
between the two companies, and, if so, in what proportions. If 
that is done, and the side-street demonstration of lighting 
found satisfactory, then the way will be clear for the prepara- 
tion of complete plans and specifications for lighting the whole 
of the City, and instructions might be given accordingly. 


INSTITUTION OF ELECTRICAL ENGINEERS 


ANNUAL PREMIUMS. 


HE following premiums for Papers and com- 

munications have been awarded by the Council 
this year. In accordance with precedent, in deciding 
upon these awards the Council have not taken into 
account Papers contributed bv members at present 
holding office on the Council. 


The Institution Premium, value £25, to Messrs. G. 
Stoney (member) and А. Н. Law (associate), for their 
Paper on '' High Speed Electrical Machinery.” 


The Paris Electrical Exhibition Premium, value £10, to 
Mr. J. S. Peck (member), for his Paper, '' Protec- 
tive Devices for Hivh-Tension Transmission Circuits. ”’ 


Ап Extra Premium, value £10, to Mr. J. F. C. Snell 
(member), for his Paper on '' The Cost of Electrical 
Power for Industrial Purposes.” 


Ап Extra Premium, value £10, to Dr. A. Russell 
(member), for his Paper on '' Dielectrie Strength of In- 
sulating Materials and Grading of Cables.” 


An Extra Premium, value £10, to Dr. W. W. Haldane 
Gee (associate member), for his Paper on '' Electro- 
lytic Corrosion. '' 


An Extra Premium, value £10, to Mr. T. M. Barlow 
(student), for his Paper on ‘‘ Heat Conductivity of Iron 
Stampings.”’ 

STUDENTS’ PREMIUMS. 


A First Students’ Premium, value £10, to Mr. H. R. Speyer 
(Frankfort-on-Maine), for his Paper on ‘‘The Electrification of 


the Mansfield Copper Mines.” 
A Second Students’ Premium, value £8. to Mr. L. Н. A. Carr 


(Manchester), for his Paper on “Electricity and Matter." 


Three Students’ Premiums, each of the value of £5, to Mr. A. 
Hamilton (Glasgow). for his Paper on ‘‘The Brown-Mackenzie 
System of Electric Block Signalling "; to Mr. H. W. Gregory 
(London), for his Paper on “The Motor Converter"; and to 
Mr. P. C. Jones (Manchester), for his Paper on '' Starters and 
Control Gear." 

Students’ Papers which have been awarded a premium are 
printed in the Journal in full or in long abstract. [Ап article by 
Mr. H. R. Speyer, on the Mansfield Copper Mines, also appeared 
in ELECTRICAL ENGINEERING, Vol. II., pp. 570. 609, and 650.] 


At the thirty-seventh annual general meeting of the Institu- 
tion of Electrical. Engineers, held on Thursday, the Council. 
presented its report for the past session. Since the date of the 
last annual zeneral meeting. 202 proposals for election to cor- 
porate membership, and 314 proposals for election as Student 
have been considered, and 492 of these 516 have been elected, 
viz.: 7 Members, 165 Associate Members, 17 Associates, and 303 
Students. Forty-five Associate Members and five Associates 
have been transferred to the class of Members ; 45 Associates and 
96 Students to the class of Associate Members; and one Student 
to the class of Associates. There have, however, been a number 
of losses through deaths, resignations, and erasures, and the total 
membership is 6,048 members of all classes, as compared with 
5.945 last year. 


SCHOLARSHIPS. 


The Council have awarded two Salomons Scholarships, value 
£50 each, to Mr. Herbert Carnegie, of the Finsbury Technical 
College, London, and Mr. Alfred Hutt, of the Central Technical 
College, London. A David Hughes Scholarship, value £50, has 
also been awarded by the Council to Mr. Clifford Higgins, of. 
the Central Technical College, London. 


STUDENTS’ SECTION. 


The Students’ Committee organised a visit to Switzerland in 
the summer of 1907. where thev visited the following works, 
laboratories, and other places of interest:—Messrs. Brown- 
Boveri & Co., Ltd., Messrs. Escher Wyss & Co., Maschinen- 
fabrik Oerlikon, Messrs. Sulzer Bros., Schweizerischer Lokomotiv 
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und Maschinenfabrik, Winterthur, Zurich Polytechnic, and the 
Jungtrau Electric Railway Со. The arrangements of the visit 
were planned and carried out by the Chairman, Mr. E. W. 
Moss, and his committee, and the great success of the visit was 
largely owing to Mr. Moss’s skilful organisation of the expedi- 
tion. Тһе party was everywhere most kindly and hospitably 
received, A series of visits to works and laboratories in and 
about London was made during the session. 

The Manchester Branch of the Students’ Section has also 
completed a successful session, having held seven meetings and 
read seven Papers. Visits to various works in the district were 
also organised by kind permission of the firms concerned. The 
Students’ Committee at Manchester and Mr. J. Lawton Lovell, 
the Hon. Secretary, are to be congratulated on the success of 
the Section in that centre. Two meetings have also been held 
by the Glasgow Branch of the Students’ Section, at which two 
Papers have been read under the chairmanship of Professor 
Magnus Maclean. 


IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY. 


The Council have appointed Mr. Robert Kaye Gray, Past Pre- 
sident, as the first representative of the Institution upon the 
governing body of the College, and he will hold ottice for a term 
of four years. 


Home OFFICE REGULATIONS FOR THE Use or ELECTRICITY IN 
FACTORIES. 

The Institution was invited last year to consider and offer 
observations upon the new Dratt Regulations prepared by the 
Secretary of Ntate in pursuance of the Factory and Workship 
Act (1901). The question was referred to the Traction, Light, 
and Power and the Parliamentary and Industrial Committees 
in joint meeting, with Mr. Alexander Siemens, Past President, 
as chairman. Suggestions for the amendment of the rules were 
submitted to the Home Office, and Mr. Alexander Siemens 
attended on behalf of the Institution at the subsequent inquiry. 


WiniNG RULES. 


Owing to the large demand for copies it was found necessary 
to reprint them in June, апа in all about 5.600 copies of the last 
edition have been distributed. It is satisfactory to note that 
the rules have been adopted by 36 fire offices, and that 30 local 
authorities and supply companies have agreed to accept them 
as standard practice and to recommend their use. The commit- 
tee hopes to resume its meetings in the autumn to consider such 
proposed amendments as have already been received, and also 
to revise the rules as far as may be rendered necessary by the 
putting into operation of the new Home Ottice Regulations. 

INTERNATIONAL COMMISSION FOR STANDARDISATION. 

The British Electrotechnical Committee was appointed by the 
Council on July 26th, 1906, to act ‘under and in accordance with 
the proposed rules of the International Commission, which were 
provisionally agreed to at the preliminary meeting, held in June, 
1906, in London. Sir John Gavey, C.B., was appointed Presi- 
dent, and Sir William Preece, K.C.B., and Mr. Alexander 
Siemens, Vice-Presidents of the committee. The full list of the 
committee is as follows :—Sir John Gavey, С.В. (President); 
Sir Wm. Н. Preece and Mr. Alexander Siemens (Vice-Presi- 
dents); Lord Rayleigh, Colonel Crompton, Colonel Holden, Mr. 
W. Duddell, Mr. К. Edgcumbe, Dr. Glazebrook, Mr. К. К. Gray, 
Mr. Robert Hammond, Dr. Gisbert Kapp, Mr. Mather, Mr. 
Н. W. Miller, Mr. Mordey, Professor Perry, Mr. C. P. Sparks, 
Mr. Swinburne, Professor S. P. Thompson, Mr. Trotter, Mr. 
E. В. Vignoles, and Mr. Wordingham ; Mr. б. C. Lloyd (honor- 
ary Secretary); Mr. C. le Maistre (Secretary). 

In accordance with the rules of the Institution the committee 
is re-appointed annually. It has full direction of the work of 
the sub-committees, of which at present two have been appointed, 
the Sub-Committee on Nomenclature, with Mr. A. P. Trotter, 
the Electrical Adviser to the Board of Trade, as the chairman, 
and the Sub-Committee on Symbols. appointed January 16th, 
1908, with the Right Hon. Lord Rayleigh as the chairman, and 
Professor Silvanus P. Thompson the vice-chairman. 

At the second meeting of the committee, Colonel Crompton, 
the Honorary Secretary of the Commission, reported that com- 
mittees had been formed in Austria, Belgium, Denmark, France, 
Germany. Hungary, Mexico, Spain, Sweden, and the United 
States, and that the matter was being considered in Australia, 
the Argentine Republic, Canada, Japan, South Africa, and 
Switzerland. With regard to Italy, he understood from Mr. G. 
Semenza, who had been a delegate at the preliminary confer- 
ence, that there was every likelihood of a committee being 
formed there at no very distant date. 

Owing to the death of Lord Kelvin, the office of President of 
the Commission became vacant, and steps to fill the vacancy 
will be taken at the next meeting of the Commission. 

According to the rule which provides that each committee shall 
elect one delegate to the Council of the Commission, Dr. К. T. 
Glazebrook, F.R.S., has been appointed British delegate, апа, 
together with the President of the British Electrotechnical 
Section, Sir John Gavey. C.B.. will attend the meeting of that 
Council, which in all probability will be held in London next 
October. 

A sub-committee will shortly be appointed to deal with the 


classification of electrical machinery and apparatus—-that is to 
say, to undertake all practical questions. One of the first 
points to which they are likely to turn their attention is the 
question of “ Standards of Light," and, with the co-operation of 
the other Electrotechnical Committees, it is hoped that a satis- 
factory decision may in due course be arrived at. Colonel 
Crompton announced that the British Government had ofticially 
recognised the Commission, and had allotted an annual grant of 
£100 to the British Committee. 


EXAMINATIONS IN WIREMEN’S WORK. 
An Advisory Committee was appointed in 1906 by the City and 


Guilds of London listitute to revise their syllabus for examina- 


tion in electrical wWiremen’s work, to which committee the Council 
of the Institution was invited to nominate representatives. Мг. 
James Swinburne, F.R.S., Past President, and Mr. W. H. 
Patchell, member of Council, were accordingly asked to act, 
and subsequently representations were made to the Council by 
that Institute that they were of opinion that considerable en- 
couragement would be given to electric wiremen in raising their 
trade status if the Council could see its way to permit recogni- 
tion by the Institution of Electrical Engineers of the City and 
Guilds certificates. lt was agreed, subject to approval of the 
syllabus of instruction, to give assistance this year by appointing 
qualified persons to represent the Institution and attend the 
practical examinations. The following members very kindly 
agreed to give their services on behalf of the Institution and to 
furnish a short report on the manner in which the candidates 
performed the practical part of their work :— London Centre :— 
Woolwich, P. R. Friedlaender; Mile End Road, Dr. J. Hender- 
son; East Ham, A. Н. Seabrook; West Ham, W. T. Maccall; 
Poplar, J. Н. Bowden; Clerkenwell, V. A. Mundella; Borough 
Road, J. T. Morris; Battersea, F. A. Bond; Chelsea, P. Still: 
Chiswick, А. W. Money: Paddington, W. К. Rawlings: South 
Tottenham, G. Н. Baker; Wimbledon, Н. Tomlinson-Lee ; Kil- 
burn, J. E. Pownall: Highgate, Dr. C. V. Drysdale; Barnsley, 
E. A. Barker; Bath, S. Е. Walker; Belfast, R. Stanley: Birming- 
ham, Dr. W. E. Sumpner; Blackburn, P. P. Wheelwright; Bol- 
ton, А. A. Day; Brighton, C. B. Smith; Bristol, Professor A. P. 
Chattock ; Cork, Н. G. Whiting; Croydon, A. C. Cramb; Dar- 
lington, E. Cox-Walker; Derby, W. C. Goodchild; Dublin, T. 
Tomlinson; Enfield. H. H. Perry; Huddersfield, A. B. Moun- 
tain; Kingston, J. E. Edgeome; Lancaster, W. A. Tester; Leeds, 
H. Dickinson; Manchester, E. S. Bradburne; Norwich, F. M. 
Long: Peterborough, G. Н. Hardwick: Plymouth, E. G. Okel; 
Portsmouth, B. Handley; Redhill, A. W. Makovski; Rotherham, 
G. Young: Runcorn, A. Lester Taylor; Salford, A. Kelly: 
Sheffield, E. Н. Crapper; Tunbridge Wells, Horace Boot: 
Wolverhampton, H. A. Howie. 


THe TERRITORIAL ARMY. 


The Council was recently informed by the Army Council 
that the War Ottice proposed to establish Electrical Engineering 
Corps for attachment to the Territorial Army, at certain centres 
in the United Kingdom, and the Institution was invited to co- 
operate with the county associations in finding otlicers with 
electrical engineering qualifications. to command these units. 
The Council is at present in communication with the county 
associations on the matter. і 


MUSEUM. 2 


Space has now been provided at the Institution for the tem- 
porary accommodation of the articles collected for the museum. 
Nome valuable apparatus and objects of historical interest have 
been accumulated, due chiefly to the generosity of members and 
firms interested, and a committee is now in charge of the work 
of classifying and arranging the articles. It is hoped that mem- 
bers will assist in creating a museum worthy of the Institu- 
tion by presenting apparatus of historical interest or by advising 
the Council of the existence of such. 


BENEVOLENT FUND. 


The Committee of Management reports that the Benevolent 
Fund of the Institution shows a satisfactory increase for the 
past year. On December 5156, 1907, the capital account of the 
fund stood at £2.755 9s. 114., as compared with £2,552 16s. 4d. 
at the end of 1906. The donations to the fund in 1907 include 
one of £52 10s. from the Western Electric Company, and another 
of £57 from the Committee of the Electrical Engineers’ Ball. 
In January of the present year a special appeal was sent to all 
members of the Institution, with the gratifying result that the 
capital account of the fund has since the new year been increased 
to over £5,000. The special donations since the new vear in 
answer to this appeal, which have not been taken account of in 
the balance-sheet for the vear under consideration, include one 
of 100 guineas from Mr. W. B. Esson (Member). With their 
accustomed generosity, the Committee of the Electrical Engineers’ 
Ball have given а further donation of £75 to the fund, this 
being their surplus from this year’s ball. 

Four grants in aid were made during the year under the 
rules of the committee. 

The Wilde Benevolent Trust Fund stands at £1,744 16s.. and 
one grant in aid has also been made from the income of this 


fund in 1907. 
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REVIEWS OF BOOKS 


The Steam Turbine. By R. M. Neilson. Fourth 
Edition. 60 pp. б} in. by 9 in. 387 illus- 
trations. (London: Longmans, Green & Co.) 


Price 15s. 

Тик preface to the first edition of this book, published 
only in 1902, commenced with the statement ‘ that 
the steam turbine is likely to be extensively used in 
the future is admitted by most engineers"; but few 
indeed would have thought that within five years the 
turbine would already have superseded the reciprocat- 
ing engine not only for driving the largest electric 
generators built, but also for propelling the nation's 
finest battleship and the fastest Atlantic liners айса! 
Perhaps during recent years nothing in the engineering 
world has been more remarkable than the rapid de- 
velopment of the steam turbine and the confidence 
that has been shown in it. It is not surprising that a 
work which covers so admirably the whole field of tur- 
bime desien construction and use should have reached 
the fourth edition so quickly. The present edition has 
been revised and enlarged; it contains eighteen 
chapters, covering some 600 pages, and is illustrated 
by 46 half-tone blocks aud to-scale drawings, in addi- 
tion to 387 figures consisting of curves, diagrams, and 
details of turbine parts. 

The arrangement of the chapters, and the manner in 
which the theoretical and practieal features are dealt 
with, is most convenient. After an | elementary 
description of the construction and working of the tur- 
bine, partieulars of all the most important early tur- 
bines are given inan interesting historical chapter. Ob- 
viously Hero's rotating steam globe is first referred to. 
This is said to have been used by a German mechanic 
in 1577 to rotate a broach in place of a turnspit, and 
а turbine, also of the Hero type. was used at a print- 
ing establishment in Edinburgh about the middle of last 
century. The earliest de Laval turbines were also im- 
proved Hero's engines. As a practical machine the 
turbine dates. from about 1885, as in that усаг a 
double-flow Parsons’ turbine was constructed which 
revolved at 18.000 r.p.m.. and was used for several 
Years generating current for incandescent electric lamp 
manufacture. The features which led to the success 
of the early turbines of both Parsons and de Laval are 
clearly indicated and described. After a chapter de- 
voted to the conversion of the heat energy of steam 
into kinetic energy, the various types of steam turbines 
are divided, for purposes of description, investigation, 
and comparison, into six classes, according to the way 
in which the steam is expanded with relation to its 
action on the vanes or blades. This classification is 
adhered to in the subsequent theoretical investigation 
of the correct design of buckets and blades, and later 
in the description of the numerous actual machines 
which have been or are now made. The combined 
entropy. temperature, and velocity diagrams given for 
each class of turbine go far to assist the reader to 
obtain а good general idea of the nature and difference 
between the various classes. 

The sources of loss, the determination of the efh- 
ciency of various parts of the machine, the relation of 
vane speeds and bucket efficiency thereto are investi- 
gated, and the influence of these considerations on the 
design of the actual turbines is examined. 

Then follows a description not only of the general 
features, but of the special details of practically every 
British, American, and Continental steam turbine, ar- 
ranged under the classification already referred to. In 
many cases successive types of the same machine аге 
described and illustrated, so that the alterations which 
have resulted in improved running and greater eff- 
ciency are clearly demonstrated. The latest designs of 
several makers’ machines, some of which are only now 


under construction, are exceedingly interesting. The 
author has obtained so much information of this char- 
acter that it is perhaps invidious to call attention to 
omissions, but we note with some surprise that when 
reterence is made to the stripping of blades in the 
Parsons’ type, no mention should have been made ot 
the tipped blade, which has proved such a perfect. cure 
for trouble arising from the fouling of blades during the 
last two years. A chapter is devoted to low pressure 
or exhaust steam turbines, and full particulars and 
drawings of some important installations in which these 
are employed are given. After the effect of steam pres- 
sure, superheat, and vacuum on the efficiency of the 
various Classes of turbines has been considered, parti- 
culars are given of numerous steam consumption tests. 

Plans of several typical power stations in which 
turbo-generators are employed have been included, and 
these well indicate the diversity of design adopted by 
various engineers in their endeavours to arrange the 
boilers symmetrically and conveniently in relation to 
the turbines, which in the larger sizes occupy rela- 
tively so little space. 

Not the least interesting chapter in this book is that 
devoted to ship propulsion by steam turbines, which 
only dates back to 18094, when the Turbinia was con- 
structed. This little steamship, after much labour had 
been spent upon the design of suitable propellers, at- 
tained a speed of 33 to 34 knots. Later some parti- 
culars are given of the turbine equipment of the 
Lusitania and Mauretania, also a table of many ncte- 
worthy and typical turbine steamships. 

Among the appendices is a list of British patents 
relating to steam turbines from 1784 to the end of 
1905. 

To all engineers interested in the design, construc- 
tion, or operation of steam turbines, this book may be 
recommended as invaluable. 

CLE arene 
Magazine of the Central Technical College Old 
Vol. V., No. 14. 40 pp. 10 in. by 


“ The Central." 
Students’ Association, 
j in. 2s. 


NUMBER 14 of the magazine contains a concise and well- 
illustrated description of the City of Victoria and Hill District 
Waterworks (Hong Kong), written by the resident engineer, Mı. 
D. J. Jaffé, who left the Collere in 1896. An abridgement of 
the Paper communicated to the Royal Society by Professors 
Callendar and Dalby on the ‘‘ Measurement of Temperatures in 
the Cylinder of а Gas-engine,”’ and an original article by L. 
Calisch, entitled ‘Some Remarks on the Electrification of Rail- 
ways,” are also given. In the latter the author attributes the 
conservative attitude of British engineers towards electrification 
of suburban lines to the cheapness of fuel in this country, and 
to the keen competition of motor vehicles and tramways. The 
“Оа Student Notes" should be particularly interesting to old 
Central men, and the Association is to be congratulated on the 
'arge amount of information which has been gathered from old 
students all over the world. Ап excellent portrait of Dr. С. T. 
Moody is included in this number. 


-—————— 


Fowler's Electrical Engineers’ Pocket Book, 1908. 6/9 pp. 
6} in. by 4 in. (Manchester: Scientific Publishing Со.) 
Cloth : 1s. 6d., leather 2s. 6d. 


In the latest edition of this well-known pocket book, the 
contents have been rearranged in sections. under distinctive 
heads, to facilitate reference to any particular subject. Much 
of a mechanical nature has been eliminated from the work to 
admit of a more detailed treatment of electrical subjects, and 
for the former information, the reader is referred to the com- 
panion volume —“ Fowles Mechanical Engineers’ Pocket Book.” 
The sections dealing with power transmission, polyphase motors, 
electric traction, and dynamo design have been carefully revised 
and enlarged. The new (1907) Wiring Rules of the Institution 
of Electrical Engineers are included in the end of the volume, 
where the Board of Trade and Home Ottice Rules relating to 
the application of electricity are also to be found. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published May 28th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets indicate communicators of inventions from 
abroad. 


1907 Patents 


An electric furnace for metallurgical 


5.301, В. IGEWSKI. 


This furnace was fully described and illustrated in 


purposes. | 
ELECTRICAL ENGINEERING, May 2lst, page 777. Опе claim, опе 
figure. 


10,641, E. A. MircnkrLtL. A device for use on the cars of a 
gurface-contact traction system, for the purpose of indicating 
when any stud is not disconnected trom the main conductor 
when the magnetic intluence of the collector is removed. A brush 
or collector consisting of several sections, the distance between 
the sections being less than the width of a stud, is trailed 
behind the car. If this brush touches a live stud, a bell rings 
on the car. Short-circuiting between stud and rail on rounding 
a curve is avoided by the sectioning of the brush, as alternate 
sections of the brush are connected to different warning cir- 
cuits. Four claims, two figures. 

13.543, J. S. HiconHrikLD. A coin-operated switch for use in 
small installations, where the cost of a meter is too high in 
comparison with the cost of the rest of the installation to make 
the connection of the consumer practicable. The insertion of a 
coin connects the consumer's installation to the supply mains 
for a definite period. ‘lhe supply is cut off either by means of 
a clockwork or an electromagnetic device after the lapse of 
the defined period. The amount of current which the consumer 
can take is limited by a suitable device. "Three claims, one 
figure. 

15.451, British Tromsonx-Hovston Co. (General Electric 
Co.). This specification gives further details of the process 
of manufacturing tungsten and other filaments, which was de- 
scribed in ELECTRICAL ENGINEERING, May 14th, page 738. The 
lastic mixture of tungsten powder and cadmium-mercury- 
еа alloy is squirted through a diamond die at а tem- 
perature of from 100° to 150° C. The resultant wire is 
pliable and tough, and of a smooth silver-white appearance. 
The wire is cut into lengths and bent into loops, which are 
then baked in a vacuum. The mercury and cadmium are evapor- 
ated, but the bismuth remains. The bismuth is driven out by 
passing a low current through the filament for 10 or 15 seconds, 
and the residue is then sintered together by passing a current 
through the filament, equal in value to the normal running 
current of the filament, for 15 to 30 seconds. "Three claims, no 
figures. 

21.299, E. BELLINI AND A. Tost. The system of directive 
wireless telegraphy with closed oscillation circuits, described in 
ELECTRICAL ENGINEERING, Vol. TI., page 771, and also in the 
issue of March 5th, 1908, page 348. Four claims, five figures. 

28,427, E. B. Клумохр AND Н. M. Ramr. In the manufac- 
ture of oil-tight casings for oi] insulated transformers, it is 
usual either to use sheet-iron sides and a cast-iron base, the 
joint at the base being made with solder or babbitt metal poured 
into a groove in the casting, or to construct the sides and 
base in a single casting. In the former case the joint is rarely 
oil-tight, and in the latter case the casing is heavy and difficult 
to cast. According to the present invention the base is cast 
on to the sheet-iron sides, so that the edge of the sheet-metal 
is fused and amalgamated with the cast metal. Two claims, 
four figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. he 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


6.092, Tavron. Systems of electrical distribution. 

8.562, Paweck. Electro-deposition of zinc. 

10,699, Marriotr. Piteh product for cable trenches. 

10,719, Mayes, & Екккахті, Ltd. Motor starters. 

10.955, Povrer. Telephone switch mechanism. 

11.271, Muirueap. Hertzian wave telegraphy. 

11,586, Nicuotts & NicHoLLes. Contact breakers for inductor 
coils. 

11.466, La Covr. Starting, connecting up. and controlling the 
speed of combinations of induction motors. 

11.476, Kay. Generators and moters. 

11.5944, ALLGEMEINE EvLeKrricriadtrs Ges. 
rolling mills. 


Electric motors for 


11.979, Deurscue Beck DBocENLAMPEN Ges. Electrode for arc 
lamps. 

12,253, Beck, AND Deutscue BrCK-BOGENLAMPEN Ges. Alter- 
nating current electromagnet. 

12,563, JuriikN & ЮЭкзхогьк. Method of rendering electrolytic 
copper homogenous. ` 

14,638, Тлхгон. Medical batteries. 

15.602, Lake (American Railway Signal Co.). 
systems for railway cars. 

16,778, Wrienr. Printing telegraph receivers. 

18,259, Вштіѕн THomsox-Houston Co. (General Electric Co.). 
Electric heating devices. 

18,670, Meyer. Transmitting signals by means of altefnating 
currents. 

18,742, Heys (Scott Electrical Co.). Are lamps. 

19.546. Copp.  Magneto-ignition apparatus. 

19.697, Von Kaxpo. Suspension oí electric motors for elec- 

trically-propelled vehicles. 

SIEMENS Bros. Dyxamo Works, Ltd. 

Sehuckertwerke Ces.). Rotary converters. 

20.814, Briviso INsctArED АХР HEtLsBY Capres, Ltd., & ALLEN. 
Cable connecting devices. 

21.167, Рікохсенех. Switches for electric circuits. 

22,605, SIEMENS Bros. Dynamo Works, Ltd. 
Schuchertwerke Gex.. Svstems of electric 
transmission for driving ships! propellers. 

22,808, Porre. Contact breakers for internal-.combustion 
engines. 

25,259, DBrnGMANN. Electric switches. 

24,023, CLYMER & Woonpnuovsr. Electro-medical apparatus. 


Signalling 


20,202. 


(Nie mens 


(Nie mene- 
power- 


24,671, SreEMENS-SCHUCKERTWERKE (Gres. — Arrangements on 
meters for determining the maximum consumption. 
25,792, Srratroxn, Beaver, & CLAREMONT. Joint boxes for 


electric cables. 

25,967, Lixcots. Load equalisers for alternating current supply 
circuits. 

27,284, Lovrzkv. Automatic reversing gear for motors. 

21.585, CowPEn-Corrks.  Electrodeposition of metals. 

27,739, JaANECEK. Are lamps and electrodes, 

28,451, НкннмАхх. Method of lengthening the life of electric 
incandescent lamps. 


1908 Patents | 


1,251, KavrMANN. Manufacture of metallic paper or tinfoi! 
substitute. 

2.569, RawLIiNGs & SMITH. 
and reflectors therefor. 

2,945. Pickarn. Oscillation receivers. 

5.556, Ск. Automatic telegraphic instruments. 

8,746. AUGER. Manufacture of incandescent filaments. 

9.023, DeNnrErort. Electric condensers. 

9,552, Brown. Block signalling apparatus. 


Supporting incandescent lamps 


Complete Specifications open to Public Inspection 
before Acceptance. 


1908 Patents 


7,586, Jones. Electrically-operated signals. 

8,421, WorLrnRAM-LaMrEN Акт.-СЕз. Filaments for incandes- 
cent lamps. 

9,253, ALLEGEMEINE ELEkTRICITATS-GES. Process for extra.t- 
ing nitrogen peroxide from nitric oxide air mixtures. 

9,569, JAEGER. Electric wire poles or masts. 

10,211, Pottock & Werp. Insulators for telegraph wires. 


Application for Amendment 
Further particulars and instructions as to procedure in opposition 


to amendment will be found in the Official Journal of the Patent 
Office of May 2/th. 


25.988 of 1907. Fraxcts Harrison seeks leave to amend his 
application for Letters Patent numbered as above, for *' Process 
for producing tungsten metal combinations," by including C. Н. 
Dorman, electro-chemist, as an applicant for a Patent. 


Expiring Patent 

The following patent expires during the current week, after a 
life of fourteen years : — 

11,069 of June 7th, 1894. ALEXANDER MviRnHEAD. Improve- 
ments in automatic transmitting apparatus for use with sub- 
marine cables. Ап adjustable О commutator ог gradu- 
ated cam, in a local circuit with an electromagnet, controls 
the movements of the contact-making levers so that the relative 
durations of the battery and earth contacts may be varied 
without stopping the mechanism. ‘The commutator or cain 15 
also utilised for the purpose of transmitting “curbing " cur- 
rents. 
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A SELF-SYNCHRONISING ROTARY CONVERTER 


HE 600 kw. rotary converter which the British 

Westinghouse Electric and Manufacturing Co. have 
installed in the Cathedral Street sub-station of the 
Glasgow Corporation Electricity 
Department is of interest as 
embodying a method of starting 
up from the alternating side, by 
which the machine is self-syn- 
chronising when thrown upon 
the line. The set, which is 
illustrated, together with its 
transformer and starting gear, 
in Fig. l, converts from 25- 
period, three-phase, 6,000-volt 
current to direct current at 
from 470 to 600 volts, for light- 
ing and power supply. 

Starting is effected from the 
alternating side, апі the 
machine is self-synchronising 
when thrown on to the line. To 
start it, it is only necessary to 
close the high-tension switch 
and turn the hand-wheel of the 
controller (seen between the 
rotary and the transformer in 
the figure) first to the starting 
position and then to the run- 
ning position. The set can be 
brought up to speed ready to 
supply direct current in from 
30 to 40 seconds. 

The machine is provided with an amortisseur specially 
designed to give a good starting torque. It is able to 
start and run up to synchronous speed with no more 
than one-fifth of the normal voltage on the slip-rings. 
This low voltage at starting, which is obtained from 
tappings on the transformer, is an important feature, 
as it enables the starting current to be kept down to 
the full load value, and there is no sparking or burning 
of the brushes during starting, such as commonly 
occurs when a high-voltage rotary is starting up from 
the alternating-current side. 

The diagrams of connections in Fig. 2 shows the 
connections of the controller:in the '' off" position, 
starting position, and the running position. It will be 
seen that in the starting position only three phases at 
a reduced voltage are thrown on the slip-rings. The 
machine starts up, excites itself, and goes into syn- 
chronism. The controller is then thrown over to the 
running position, and if the polarity is reversed this can 
bo rectified by momentarily exciting the shunt field 
from the station bus-bars. 

The direct-current voltage can be varied over a range 
from 470 to 600 volts by means of the field-rheostat of 
the alternating-current booster, without affecting the 
power factor. The latter can be adjusted independently 
throughout the entire range of voltage by regulating the 
field resistance of the rotary. This booster consists of 
a small alternating-current generator, mounted between 
the slip-rings and the machine itself. No additional 
brush-gear or moving contacts are necessary, however, 
as the rotating armature of this generator is connected 
on one side to the slip-rings, and on the other side to 
the armature windings of the rotary. The fields of the 
booster are excited from the direct-current side of the 
rotary, and may be arranged with series turns to com- 
pensate automatically for load variations; or it may 
give a regulation curve similar to that of the generators 
with which it has to run in parallel. 

The ability to vary the power factor and direct-current 
voltage independently is of great importance, as a lead- 
ing current can be drawn from the line to compensate 
for lagging currents in other apparatus, or the power 


factor may be maintained at unity. This feature is only 
satisfactorily obtainable by means of the rotary con- 
verter or synchronous motor-generator. The rotary runs 


e 
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Fic. 1.—600 kw. WESTINGHOUSE ROTARY CONVERTER WITH SPECIAL STARTING DEVICE. 
CATHEDRAL STREET SUB-STATION, GLASGOW. 


well in parallel with  engine-driven direct-current 
generators, and will also act as a balancer on a three- 


SECONDARY WINDINC 
OF TRANSFORMER 


240? RUNNING 
POSITION 


9 
TOP OF STARTER 


Fic. 2.——DriAGRAM OF CONNECTIONS. 


wire system. The voltage-regulation is obtained simply 
by the adjustment of a field rheostat. 
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A LARGE CHAIN DRIVE 


^T^HE accompanying illustration represents the component 

parts of a large example of chain driving on the system of 
Messrs. Hans Renold, Ltd., of Manchester, and gives an idea 
of the advance that has been made recently in chain driving for 
large powers. Whereas ten years ago 50 h.p. was considered a 
fairly heavy drive for chains, it is now quite usual to transmit 
up to 200 h.p. by this means. Higher powers still may be 
transmitted by standard chains using several strands, but the 
difficulty with this method is that the load may not be evenly 
distributed over all the chains. 


larities in the load, so that there is less wear and tear, not only 
in the chain gear, but also in the electric motor, as the latter is 
better protected from vibration than it would be by a train of 
spur gearing. The cover is shown removed from one of the 
wheels in order that its construction may be seen; it will be 
noted that the springs are of two sizes, which are placed alter- 
nately; the larger set transmit the power and the smaller soften 
the recoil. Messrs. Hans Renold, Ltd., say that these are the 
largest spring wheels that have ever been made for chain 
driving. Each weighs about two tons. The drives are part of 
an installation to transmit over 5CO h.p. for a coaling plant 


(COMPONENT Part ОЕ 200 н.г. CHAIN DRIVE. 


The illustration shows two drives, each designed for trans- 
mitting 200 h.p. by two chains, and an even distribution of the 
load is assured by the special type of driven wheel. This 
wheel is of the compensating type, and consists of three main 
parts, viz. :—A boss with eight arms, two rings bolted to the 
arms, and two outer toothed rings, one for each chain. The 
outer and inner rings have projecting jugs, between which are 
fitted suitable springs. The toothed rings are independent of 
each other, and act separately on their own sets of springs, so 
that if one chain tends to take more load than the other it 
simply closes its set of springs until the load is equalised. In 
addition to this compensating effect the springs absorb irregu- 


supplied by Messrs. Head, Wrightson & Co., Ltd., of Thornaby- 
on-Tees, for a tidal dock in Japan. The chains shown drive 
hauling drums from electric motors, and will be in use about 
140 hours per week. The pinions have 28 teeth, and are 153 in. 
diameter; the large spring wheels have 108 teeth and are 60 in. 
diameter; the width being 174 in. The driver wheel makes 286 
revs. per min., and the driven 74, so the ratio is practically 
4 to 1, and the chain speed 1,170 ft. per min. "The chains are 
13 in. pitch and 8 in. wide, the centre distance being 11 ft. 5 in. 
Each chain has a breaking load of 70,000 lb., and the total pull 
on the drive is 5,650 lb., giving a factor of safety of about 25 
with the two strands. 


THE NEW 25-VOLT TANTALUM LAMP 


HE accompanying illustration represents the latest addition 
to the various sizes of tantalum lamps which Messrs. 
Siemens Brothers Dynamo 
Works, Ltd., have put upon the 
market. The new lamp, which is 
made for voltages of 24 or 25 volts 
in the 8 and 16 c.p. sizes, has 
a specially strong filament, and 1s 
equally suitable for alternating 
and continuous.currents, and can 
therefore be used on installations 
where small transformers are em- 
ployed to reduce the supply volt- 
age, or for taking advantage in 
the case of small isolated installa- 
tions of the simplicity both in 
plant and wiring which can be 
obtained with a low voltage. They 
are also specially suited to train 
lighting. Like all the tantalum 
lamps they can be used in any 
position. As shown in the illus- 
tration, the bulb is similar in 
shape to that of the ordinary 
carbon filament lamp, but it is 
rather smaller in size. The price 
is 2s. each. 


Newcastle Local Section of the Institution of Electrical 
Engineers.—At the final meeting of the section on Friday, May 
29th, the report was read, and the officers given in the list 
in ELECTRICAL ENGINEERING, May 28th, page 804, were elected. 
The membership of the section now numbers 209. An informal 
discussion was afterwards opened by Mr. C. Turnbull on the 
subject of overload. This is reported on another page of this 
issue. 


Telegraphs in China.—An American Consular Report submits 
the following information with reference to the Imperial Chinese 
telegraph lines, gathered from reports recently published :— t 
the and of 1906 the administration had a system of 22,419 miles 
of telegraph lines, with 34,473 miles of wires and a submarine 
cable of 946 miles; 579 offices, of which 62 were open for day 
and night service, and 317 for day service only. he number 
of instruments in actual use was 768. The staff of the head 
office in Shanghai numbered 67 and the general staff 3,175, 
while inspectors, linemen, &c., totalled 2,400. In addition there 
are many provincial lines, usually constructed by the adnuinis- 
tration, but worked and managed independently by the pro- 
vincial authorities. The telegraph companies having connections 
with China are the Great Northern, Eastern extension, German, 
Dutch, and Commercial Pacific, while the French cable connects 
Touraine with Amoy, a German cable Shanghai with Kiachow 
and Chefoo, and a third cable, partly Chinese, Chefoo with 
Port Arthur. China also has frontier connections with Burma, 
Indo-China, and Russian Siberia. 
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TEMPORARY RE-ESTABLISHMENT OF THE ANTWERP TELEPHONE 
EXCHANGE AFTER THE FIRE | 


A N article published in ELECTRICAL ENGINEERING on Novem- 
JA ne ith last described the total destruction by fire of the 
Antwerp Telephone Exchange. At a recent meeting of the 
Societé Belge d'Electriciens, Prof. E. Piérard, read an in- 
teresting Paper, in which he gave a full account of the damage 
done and of the prompt steps that were taken to re-establish the 
telephone service on a temporary basis pending the completion 
of a new telephone exchange. 

The exchange that was burnt down was situated in the “linen 
market," near the cathedral, and its construction by the 
Belgian Bell Telephone Co. dates back to the end of 1886. It 
occupied a large corner building, with the 
exception of the ground-floor, which was 
let as shops. The offices were on the first- 
floor, the protective apparatus and work- 
men's quarters on the second, and the 
switchroom on the third. 

The switchboards were of the single-wire 
series multiple type, built up in detached 
sections to suit space and lighting, as the 
building had not been originally designed 
for a telephone exchange. There were 47 
local and trunk positions. — The build- 
ing was surmounted by a derrick of the 
type usually employed in Belgium, angle- 
iron frames braced together by thinner hori- 
zontal angle pieces, which carried the in- 
sulator bolts. On this derrick terminated 
4.528 bronze wires of 14 min. diameter 
(No. 17) and 30 per cent. conductivity. 
These wires were led off in ten main routes, 
as shown in Fig. 1. It will be seen that, 
owing to the position of the exchange rela- 
tively to the centre of the system, the 
derrick was very unevenly balanced ; it was 
therefore found necessary to counter-balance 
the excess of pull in one direction by erect- 
ing a central derrick. 

The ultimate capacity of this arrangement 
had been reached, and for some years past 
the Administration had contemplated a new 
installation. To this end, a complete system 
of underground glazed ducts had been con- 
structed, and 50 miles of lead-covered paper 
cable had been drawn in, mostly of 350 
pairs. The site for a central building 
destined to accommodate the new installa- 
tion was chosen, and the Administration of 
Telegraphs erected thereon two large build- 
ings, separated by a courtyard; one was 
for a central telegraph station, the other for the telephone 
exchange. This building is about 150 ft. wide, 72 ft. deep, and 
88 ft. high. 

To facilitate the transfer from the old exchange to the new, 
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distant about 1,000 yards as the crow flies, about 10,000 yards 
of 300 pair armoured cable had been laid underground. 


Affairs had reached this stage, and an easy and methodical 
change-over was reckoned upon, when, on the night of October 
28th—29th, between midnight and half-past six, the central 
office was completely destroyed by fire. Although the firemen 
arrived a few moments after the outbreak, they only succeeded 
in saving the first-floor—and that only partially—the old 
paraffined cotton cables and even the switchboards themselves 
had fed the fire with first-class material. 

Fig. 5 shows the appearance of the derrick at about six 
o'clock on the morning of October 29th. Cascades of bronze 
wire hung from the roofs, clung to balconies and to the tram- 


| Photo, by Fan Eck. 


Fic. 2.— Тне PIRE: 


way troley and guard wires, and were inextricably entangled 
in the streets. Some idea of the obstruction produced around 
the exchange may be gained from the fact that about 11 tons 
of bronze wire were recovered. Fig. 4 illustrates the contor- 
tion of the iron bars of the derrick, which, on becoming over- 
heated, were most fantastically bent and twisted. 

The first problem to be faced was the clearing of the main 
routes, and for this 146 men, collected from Antwerp, Brussels, 
and elsewhere, were set to work. As the streets could not be 
entirely closed to traffic, it is remarkable that no accident 
occurred in carrying this out. Around the central office. the 
situation was even more dangerous. А stone pediment, sur- 
mounting one of the windows in the mansard roof, fell into the 
street and burst a gas main, thereby cutting off the supply from 
one portion of the town. Another work, not less important, 
consisted of immediately strengthening the nearest ridge- 
derricks, which, owing to the abnormal strain thrown upon 
them, threatened to give way and fall into the streets. These 
had to be securely stayed, and for this alone 24 tons of iron-wire 
were used. From the main derrick 25 tons of iron were re- 
covered. 

The result of the fire was not only that the management 
found themselves suddenly deprived of their telephone ex- 
change, but also that a gap of some 200 metres radius was left in 
the densest portion of the overhead system. Оп the same day 
it was decided (1) to erect close by an iron “ribbon” post from 
which wire stays could be run to the surrounding ridge-derricks, 
which had now become terminals; (2) to establish a provisional 
exchange in the large empty space on the first-tloor of the new 
telephone building; (3) to set up central battery switchboards, 
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which the Bell Telephone Manufacturing Co., of Antwerp, were 
making for the intended new installation, but to adapt them to 
magneto earth-circuit working, so as not to interfere with the 
existing 4,400 telephone stations. 

To convey the lines to the new building they had to be 
jointed at the terminal ridge-derricks to india-rubber wires 
or cables. On the necessary permissions being obtained, these 
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Fic. 35.—GENERAL VIEW or THE DERRICK AFTER THE FIRE. 


were led into the lofts and connected to protectors, the latter 
being in air-tight cast boxes containing 50 or 25 pairs of 
5-атреге fuses with mica-carbon lightning arresters and self- 
induction coils to protect the cables. From these boxes are run 
the armoured paper cables connecting with the existing under- 
ground work. The necessary armoured cable for this purpose 
was not, however, in stock and would have taken a consider- 
able time to make. Arrangements were consequently made with 
Messrs. Felten & Guilleaume, the contractors for the cables for 
the new Antwerp underground scheme, to withdraw the cables 
already laid as described above, and this was done chiefly at 
night. In all 51 protection boxes of 50 pairs and two of 25 
pairs were installed. The І.К. cables connecting these to the 
derricks have a total length of 1,900 metres, and the armoured 
cables going to the trenches measure 2,186 metres. Each of 
these cables contains 300 pairs, thus giving 600 single wires. 
They end on the second-floor of the central office on cable-heads, 
which had been fitted before the fire, whence I.R. wires run to 
the temporary distributing frame erected immediately under- 
neath on the first-floor. 

The cable-heads are composed of rectangular boxes, of which 
the two opposing vertical sides are of ebonite and the *wo 
others cast-iron, and inside which the wires are spread out after 
the cable has passed through an air-tight gland. The ebonite 
partitions of the box are provided with the necessary number of 
terminals, to which are joined the conductors of the cable, the 
whole being then filled up with melted paraffin and the lid 
closed. The terminals are connected externally by the wires 
going to the switchboards. 

Naturally, it was not practicable to follow out the plan above 


described in the case of all the subscribers. Ап important 
group of these were situated immediately around the new ex. 
change, and on the side farthest from the old one. It would, 
therefore, have been illogical to run back to the old exchange 
and return towards their starting point. Also, owing to the 
fortunate circumstance that the new office, being very high, over- 
topped the buildings around, it became easy to join up a large 
number of lines to three ridge derricks on 
the roof, carrying 945 wires. By cutting 
these wires, doubling the insulators, and 
running in to the exchange, 945 subscribers’ 
circuits were obtained fully equipped. The 
wires ending on the opposite side were con- 
nected by aérial wires to circuits coming 
from the direction of the old exchange, and 
by this means 1,797 subscribers were easily 
joined up. As in the case above mentioned, 
these circuits were protected by 3-ampere 
fuses, lightning arresters, and 0°5 ampere 
heat-coils. The protection boxes are joined 
to four 300-pair cable-heads, from which 
start armoured cables ending in four similai 
cable-heads in the cross-connecting room. 
In view of the temporary nature of the in- 
stallation, an intermediate distributing 
frame was dispensed with. 

Prompt steps were taken to re-establish 
the inter-urban and international trunk lines, 
and this was accomplished in two or three 
days so far as the Post Office and other 
public offices were concerned. 

Starting from the main distributing frame 
the Bell Telephone Manufacturing Co.'s 
work commenced. Ап ingenious plan was 
devised for utilising the metallic circuit 
central battery boards for earth-circuit 
magneto-call working, in such а manner 
that jacks, relays, and lamps should event- 
ually form part of the final arrangement. 
This is illustrated in Fig. 5. From an 
ordinary magneto station the line Z, after 
passing through the distributing frame, 
comes on to the multiple jacks J, and ends 
on the local jack 7. The rings of all these 
jacks are connected together and to the 
cut-off relay Æ with earth-winding. The 
armatures V, V, of this relay are, when at 
rest, in contact with wires joining on one 
side V, to the armature V, of the line 
relay r, and on the other side V, to the 
long row of jacks у, J. When the sub- 
scriber turns the handle of his magneto, 
the relay т attracts the armature V,, and 
this closes a circuit from the 11-cell storage 
battery B through the winding Ip 
of the pilot relay, the 120-ohm 12-volt line lamp, Z, a 60-ohm 
resistance, the armature V,, and the relay r. The latter retains 
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V, energised, at the same time that the line lamp Z glows. 
announcing the subscriber’s call. A current splits also by V, 
over the subscribers’ line, but as it is constant it may be dis- 
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regarded. Between the pilot relay and the line lamp is another 
shunt circuit conveying the current to the 24-volt 120-ohm pilot 
lamp, the other side of which is joined to a switch C, which 
can be turned to earth (as shown) or to the earthed relay (lower 
position). It will be seen that, on the relay acting, the bell, S, 
is actuated by the ringing generator. Whatever the position of 
C the pilot lamp lights at the same time as the line lamp. The 
lamp and pilot relay are common to all the lines served by one 
operator. At Antwerp, 120 to 140 lines, according to traffic, ter- 
minate at the position. If matters rested here, the working 
would be imperfect and might even break down if a relatively 
large number of subscribers called simultaneously. The 30-ohm 
winding of the pilot relay is traversed at the first call by a 
current of more than 0`1 ampere, giving rise to a loss of voltage 
of 3 volts. With each supplementary call a fall of 3 volts re- 
sults, so that very soon the lamps glow insufficiently and the 
relays do not work. This difficulty is overcome in the follow- 
ing manner :—When the calling current passes through the 30. 
ohm coil of the pilot relay, as we have just seen, the armature, 
V,, being attracted, sends a current from the battery through 
the second (250 ohm) winding of the pilot relay. The latter 
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makes the "engaged" test in the usual way by touching the 
bush of the multiple jack of the wanted subscriber with the ti 
1 of the calling plug F, If the number is engaged, the bush 
is connected to the negative pole of the battery and a current 
flows through the tip of F, and the key Ca, Ce to earth by the 
third winding of the induction coil, producing by induction a 
“click” in the receiver. If, оп the contrary, the line asked 
for is disengaged, the bushes of all the jacks are at earth poten- 
tial and the operator hears no sound. It will be noticed that 
a 260-ohm relay is inserted in one of the wires connecting the 
ringing generator to the ringing keys Ca. Its armature closes 
the battery circuit of a lamp, and this "calling pilot lamp" 
glows. If, owing to a break in the circuit, the lamp does not 
glow, the operator knows that the line is out of order. А drop 
indicator D, inserted in the speaking circuit, shows the finish 
of the conversation. By the combination of sections comprising 
ten operators' positions of 120 subscribers, 26 of 140 subscribers, 
a section for transmitting telegrams to and from subscribers, 
an intermediate section of three positions, and the one-third 
end sections are included in the suite. 

Two batteries of eleven Tudor accumulators of 3,600 ampere- 
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Fic. 5.—ConneEcTIONS or SUBSCRIBERS’ BOARD. 


in turn attracting its armature, V., shunts the 30-ohm winding by 
another of 0°38 ohm, so that the joint resistance falls to about 
one-hundredth of the original, and the loss of voltage between 
the battery, and /, falls in the same proportion. This compli- 


cated triple-wound relay has recently been replaced by a simple: 


single-wound one of 1°25 ohm minimum; the resistance being 
slightly greater, three are fitted per operator's position. 

When the operator answers the call by inserting the answer- 
ing plug F, (fixed on a three-way cord) into the local jack 7, the 
tip 1 of the plug makes contact with the short spring 1, the 
barrel of the plug 2 with the long spring 2 joined to the line 
wire, and the sleeve 3 with the bush of the jack j. The sleeve 
is, by means of the flexible cord, connected to the negative pole 
of the battery through resistances of 40 and 855 ohms. А cur- 
rent, therefore, flows through the cut-off relay #, and its arma- 
tures are attracted ; the relay т becomes inert, its armature is 
released, and the line and pilot lamps are extinguished. On 
opening the listening key Ce, the operator shunts the sub- 
scriber's line bv a two-microfarad condenser, her receiver and 
one of the three windings of an induction coil (the other side 
t» earth), the primary of which, containing the microphone m 
and a 165-ohm self-induction coil, is fed by the battery. 

On receiving the number from the subscriber, the operator 


hours’ capacity have been installed, which can be charged 
through a large white marble power-board from two groups of 
motor-generators, of which one is held in reserve. The motors 
are supplied with current at 220 volts by the Antwerp Elec- 
tricity Co., and at full load take 110 amperes; the generators 
give out 600 amperes at 30 volts, and the voltage can be in- 
creased to 38 for charging the cells. The calling is done by 
means of two small induction motor-generators. One is fed 
from the accumulators at 22 volts, the other, serving as a re- 
serve, is supplied at 220 volts by the Antwerp Co. Both give 
out 2 amperes at 75 volts with a frequency of 16. 

The following figures give some idea of the extent of the 
work of mounting, testing, and adjusting. There are 77,400 
jacks, 5,046 lamps, 1.219 keys, and 10,002 relays. The total length 
of cables between the distributing frame and the switchboards 
is 1200 metres that of the I.R. wires, 12,00 metres; 8,904 
cable ends were cut and soldered, representing a length of 60,800 
metres, and necessitating over 687,800 joints. The Bell Company 
had 150 persons working day and night. On Sunday, December 
lst, the temporary exchange was brought into use without a 
hitch. The interruption to the service had lasted exactly 33 
days, and the working of the system 1s found to be more satis- 
factory than that of the old exchange. 
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LONDON ELECTRIC POWER BILLS 


UR report last week ended with the proceedings of 
Tuesday, May 26th, when the case for the Stepney 
Borough Council against the Bill was being heard. 


WEDNESDAY, MAY 27?rg.—(FOURTEENTH DAY.) 
УТЕРХЕҮ (continued). 

Mr. W. С. P. Tarrer, the Borough Electrical Engineer, was 
cross-examined, and he admitted that in comparing the price 
that the Administrative Company had proposed to charge 
Stepney with the prices chargeable under the present Bill, he 
had taken the maximum prices instead of the proposed charges 
to authorised distributors, but he was stil of opinion that 
they would show a substantial loss to the Borough Council 
when the cost of distribution was added to the price paid 
the power company. Other questions by Mr. Clode 
were to the point that in hia estimates Mr. Tapper had 
assumed that he purchased current at 25 per cent. load factor 
and sold at the same load factor, thus making no allowance tor 
diversity amongst the various consumers’ loads. Mr. ‘Tapper said 
the load factor on the Stepney works was 25 per cent., to which 
Mr. Clode retorted that obviously the consumer's load factor was 
less. 

Sr. PANCRAS AND SHOREDITCH. 

Mr. COURTHOPE MUNROE, in presenting the case for these two 
boroughs, dealt first with St. Pancras. He gave the histoiy 
of the undertaking, in which the capital expenditure amounts to 
5500.002. Last year no less than £18,000 had been paid in 
relief of rates. The prices for power were ld. per unit, or the 
original terms proposed by the Administrative Company, viz., 
£4 per kw., and 054. per unit. ‘There were 445 power con- 
sumers, and of the 6,670 h.p. in the borough the Council sup- 
plied one-half. One and a half million units were sold last year 
for power purposes, and the average load factor of the power 
consumers was 20 per cent. 


With regard to Shoreditch, the average power consumer was. 


5 kw., and the load factor 15 per cent. The charges were £4 
per kw., and 0°75d. per unit up to 75,000 units, and £4 and 054. 
per unit for all consumption over. 

In St. Pancras Messrs. Maple and Messrs. Chappell had been 
mentioned; but Messrs. Maple, who had a steam plant generat- 
ing at lid. per unit, had persistently refused an offer from the 
Borough Council at ld. per unit, and Messrs. Chappell, on the 
other hand, were taking a supply from the Connell at 14., and 
in consequence of the Council's electricity department having 
materially assisted the company in the installation a letter of 
thanks was written. It appeared that Messrs. Chappell had 
signed the circular mentioned by Mr. Conradi (ELECTRICAL 
ENGINEERING, May 28th, p. 827), under an impression that they 
would get a supply at jd. per unit. Counsel then mentioned a 
number of consumers who had elected to be charged at £4 per 
kw., and 4d. per unit, but, when their account was presented, 
they found that the cost worked out at very much higher than 
ld. per unit on the flat rate. They had all been put back upon 
the 14. scale. The whole secret of the matter was low-load 
factors, and such consumers would be no better off under the 
All. On the question of competition under the clause which 
allows 20 per cent. of the energy for power to be used for light- 
ing, counsel said that this 20 per cent. for lighting at power 
rates had been offered to power users by the Council, with the 
result that the price for lighting had been considerably reduced. 
The firms in Shoreditch upon the list put in by Mr. Conradi 
had in al] cases refused a supply from the Borough Council, 
even at £4 per kw. and $d. per unit, for the reason that it 
would not pay them to scrap their plant. In Shoreditch, also, 
the 20 per cent. clause was in operation, and in some cases the 
price for lighting was reduced from 4d. to 15d. per unit. In 
all these circumstances, he asked for a clause on the lines of that 
put in by Croydon, cutting St. Pancras and Shoreditch out of 
the area. 

The CHAIRMAN asked Mr. Munrcs if he had any observations 
to make in the event of the Kitson clause being in the ВШ in 
substitution of the clause now in. 

Mr. Muxror thought it would only defer the competition. 
It would bring the Council before the Board of Trade in the 
case of every consumer. His argument was that the company 
should not be allowed to come in unless they were going to give 
a bona-fide benefit to somebody. His own view was that the 
Board of Trade, under the Kitson clause, would only have 
regard to the price. 

Lord SavNpERsON pointed out that the clause was wider than 
this, as it directed the Board of Trade to have regard to all 
the circumstances of the case. 

Mr. бүрхкү Baynes. Electrical Engineer to the St. Pancras 
Borough Council, confirmed the statements made by counsel. 
The average load factor of the power users there was 6 per cent., 
and only four had a load factor of over 20 per cent. Exten- 
sions at St. Pancras for generating plant cost about £10 per kw. 
without land or buildings, and on the overload capacity of the 
plant the cost was £7 10s. per kw. From his calculations. the 
Council would obtain no benefit by taking a supply from the 


power company. He placed no value on the figures of the 
promoters, because it would be about four years before the 
promoters could give a bulk supply. In this period, having in 
mind the fact that during the past four years the costs at St. 
Pancras had been reduced by jd. per unit, it was reasonable to 
assume that some further improvement would be made during 
the next four years. 

In cross-examination, Mr. Baynes stated that the total income 
of the undertaking was 572,000, of which about £7,000 was for 
power. With regard to competition, he thought it possible that 
the power company would be able to do the Council injury by 
offering transformed alternating current for power purposes, 
whereas the Council could only supply direct current. Не stated 
that his total costs were 171944. per unit, and felt unable to give 
а reply as to whether it would pay the Council to take current 
from the power company at O' 5d. as he did not know what the 
distribution expenses would be. Asa matter of fact, he thought 
that under no cireumsances would the Council take а supply 
from any power company. His view of the creation of this com- 
pany was that it would cause continuous dissatisfaction amongst 
their consumers. 

Mr. C. Newros RussELL, Electrical Engineer to the Shoreditch 
Borough Council, said the capital expenditure upon the under- 
taking was £350.000, and the latest extensions at their new 
works cost £12 10s. per kw., including land and buildings. At 
present there were 6,067 h.p. of motors in the borough, and of 
this 64 per cent. was on the Shoreditch mains. The average 
size of the motors was 7 h.p., the smallest was g h.p., and the 
largest 120 h.p. 'Тһе average load factor was 15 per cent. His 
opinion was that it would not pay them to take energy from the 
power company at the maximum prices, and although it might 
pay them at the present time to take at the estimated prices, it 
was to be remembered that the promoters could not give a supply 
for about three years, by which time the Shoreditch undertaking 
would be considerably improved. Аз a matter of fact, for the 
purpose of comparison, the promoters had taken figures relating 
to the boroughs which were nearly two vears old whilst their 
own estimates were for three vears ahead, so that there were 
five years between the two sets of figures which were being 
compared. Many firms in Shoreditch, he said, were under the 
impression they would get electricity for jd. under the Bill. 

In cross-examination, witness said the total costs at the pre- 
sent time were 17194. per unit. He admitted that if the Council 
were offered a supply at 0:454. per unit, as business people 
they would seriously consider it. 

In answer to the Chairman, Mr. Russell thought a sliding 
scale, limiting the amount which a power user might use for 
lighting would be a solution of the ditticulty in connection with 
the 20 per cent. clause. 


HAMMERSMITH. 


Mr. SNowbEN, counsel for the Hammersmith Borough Council, 
sald that to get the supply of power to London concentrated in 
one spot was a dangerous position, and one which the London 
County Council did not permit, for instance, in regard to the 
Franco-British Exhibition. Here an auxiliary supply had to be 
taken from the Notting Hill Electric Lighting Co., and every 
alternate lamp was supplied from the second source. 

Mr. б. G. Вкш, the Engineer to the Council, said that the 
works occupied а site of four acres, but only one-third was 
occupied with buildings. The capital expenditure was between 
£200,000 or £500.000. At present the power supply amounted 
to 2.400.000 units, and the number of consumers was 176, but 
of this output, 1,900,000 units were supplied to fourteen con- 
sumers, and these were the very consumers which the. power 
company would compete for. He criticised certain of the pro- 
moters' estimates. For instance, the amount for repairs he 
considered much too low, whilst in the second stage of the 
power company's undertaking, when the promoters had doubled 
the quantity of coal burned, they had only doubled the cost of 
repalrs. Considering that the boilers would be worn to a con- 
siderable extent bv then, this was not a correct estimate, and 
repairs would be much greater in proportion. On the question 
of charging on the basis of a sum per kilowatt of maximum 
demand, and so much per unit, Mr. Bell said this system had 
been charged in Hammersmith ten years ago, but, owing to 
friction with consumers, they had had to abandon it, and a flat 
rate was adopted. Mr. Bell had also prepared some tables to 
show that on the promoters' figures there would be no advantage 
in taking a supply from the power company, and these were 
handed in. The gross return on the gross liabliity of the under- 
taking was only 8 рег cent., out of which renewals at the rate 
of 56 per cent. had to be deducted. He mentioned this as 
showing the small margin of profit upon which thev were now 
working, and as indicating the weakness of their position for 
carrving on a keen competition with the power companv. 

Cross-examined by Mr. Clode, witness said the diversity. factor 
in Hammersmith was about unity, and he thought this was about 
the diversity factor anywhere. He failed to see how it could 
be taken higher. At present their charge for power was 14. per 
unit, irrespective of the load factor. 

| / 


London County Council. 


Mr. Freeman, K.C.. speaking on behalf of the London County 
Council, said that the Council was extremely anxious that no 
Baill should be passed which had not a reasonable and sound 
chance of success and of solving this question once and for all. 
lf such a Bill were introduced, the Council would not stand in 
its way as opponents, but would only desire to stand in their 
pioper position as sateguarding the public interest on the one 
hand, aud the interests ot tnose who had already spent large 
sums of money in the business on the other hand. Mr. Merzs 
Bill of 1905 was an eutirely new way of looking at this question, 
and had been а considerable surprise to all persons connected 
with the electrical industry. He might say that Mr. Merz's bail 
саше as а startling proposition, and was one which the London 
County Council was not then prepared to accept, but as the 
result of the Parliamentary inquiry which took place upon that 
Inll, everybody had come to the conclusion that the proposition 
to give a supply in bulk from one large central station was the 
only way of dealing with the problein. 

Having given the historg ot Mvr. Merz's Bill of 1905 and the 
two London County Council Bills of 1906 and 1997, Mr. 
Freeman deat specifically with the London and District. Electric 
Power Bill. In view ot the report ot the Select Committee of 
the House of Commons of 1906, and the subsequent attitude of 
the London County Council, he said that the Council felt that 
they could not take up a position of hostility, and that the 
proper thing was to consider the Bill carefully on its merits, the 
County Council was strongly ot the opinion that further delay 
should not take place. But as the Dill now stood it was open 
to very considerable objections, and he would have to ask that 
it should be modified in numerous very important respects. He 
could not criticise the area, because it was the area suggested 
in their own Bills; he did not criticise the site of the generating 
station, because 1t was the same as that in the London County 
Council Bill ot last year, and he did not criticise the engineering 
details because to all intents and purposes they were the same 
as their own. In fact, listening to the evidence of Mr. Ham- 
mond and Mr. Parshall, he was almost tempted to beheve that 
they were dressed in Mr. Rider's clothes, because all their facts 
and evidence was based upon the information they had gained 
as engineers to the Council; but the County Council. had no 
objection to this, because they wanted everything that was best 
for the public interest. With regard to the question of finance, 
the Council thought if the Committee were satisfied that 
the financial support of the Bill was such as would reasonably 
ensure the promoters getting their money on proper terms, and 
being able to carry out the work, they did not desire to stand in 
the wav at all. At the same time he would remark that the 
financial evidence was a very long way short of that behind the 
Administrative Company's Bill, and behind that of a public 
authority. The Council was satisfied with the maximum prices 
in the Bill. Coming to the clauses he desired to criticise, in 
the first place the Council thought there should be strong pro- 
vision in the Bill to prevent it acting as a block Bill to other 
schemes. ‘The promoters said they could get their money easily 
and could push forward the scheme, and he would ask that a 
substantial amount of money should be obtained within twelve 
months, and a substantial commencement of works be made 
within two vears instead of the five vears in the Dill. In his 
cross-examination of the promoters’ witnesses, he had mentioned 
the sum of £1,000.000 as being the amount which should be 
raised within twelve months, but, as the promoters had prac- 
tically guaranteed capital to the extent of £600,000, he would 
be willing to accept that. Dealing next with Clauses 61, 62, 63, 
and 64, he pointed out that Clause 61 limited the standard 
dividend of 8 per cent. In Clause 62, if the profits exceeded the 
amount applicable to dividends, the promoters might invest the 
excess in an insurance fund, provided that that fund did not 
exceed one-twentieth of the paid-up capital. But there was no 
obligation upon them to make that fund, and if they did, it was 
not to exceed one-twentieth. By Clause 65 the promoters were 
enabled to create a reserve fund, to which there was no linut 
whatever, because they were able to put aside such as sum as 
they might think fit. If the insurance fund had to be created 
out of divisible profits before they paid their dividends, it 
would not have been open to the objection, but as the clause 
now stood the company could go on creating a reserve fund to 
апу extent they pleased, which would act detrimentally to the 
public interests in certain. circumstances which might arise. 
Clause 64 dealt, he said, with the surplus profit, and it divided 
them into three parts. One-third was to form а sinking fund, 
the second third was to go towards the reduction in the price of 
electrical energy, and the remaining third went towards in- 
creasing the authorised dividends on the capital of the company. 
This clause was an unusual clause, and in the opinion of the 
London County Council extremely objectionable. At the same 
time he admitted that it had appeared in one other Power Bill, 
but in one only—-the Cleveland and Durham Power Bill. There 
was a perfectly well-recognised means of dealing with surplus 
profits, which occurred in gas and other Acts. and acted fairly 
as between the trading company and the public, namely. the 
well-known sliding-scale clause, by which the profits were in- 
creased in relation to the decrease in price. So far as the 
present clause was concerned, the company got one-third of the 
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extra profits, and the consumer one-third instead of two-thirds, 
as in the gas Acts, whilst the remaining one-third went to the 
sinking fund, which ultimately came into the hands of the pur. 
chasers at the end of 42 years, in reduction of the price to be 
paid for the undertaking. In other words, the benefit which 
would immediateiv arise to the consumer under the sliding scale 
clause would be taken ахау from him as regards a part, and 
held over ultimately for the benefit of posterity 42 years hence. 


THURSDAY, MAY 28TH. (FIFTEENTH DAY.) 


In answer to à question, the CHAIRMAN intimated that the 
Committee would hear the other two Bills before coming to a 
decision with regard to this one. We give below the text of the 
purchase clause as it now stands. It will be seen that it has 
been modified, but the negotiations with the London County 
Council tor a compromise have fallen through. 


THE PROMOTERS. 


Clause 65.—-The undertaking of the company shall be liable 
to purchase by any County Council or Joint Committee of 
County Councils, Body of ‘Trustees, or other public authority 
or body who may be authorised by Parliament to purchase the 
undertaking (hereinafter called **the purchasing body”), 
subject to the following terms and conditions (that is to say) :— 

(1) (a) The purchasing body may, on giving not less than 
twelve months’ previous notice in writing to the company of 
their intention to acquire the undertaking, purchase the same 
at the expiration of forty-two years from the thirty-first day 
of December one thousand nine hundred and eight, upon the 
terms of the purchasing body paying to the company a sum 
equal to the amount expended by the company upon the under- 
taking, and properly chargeable to capital account at the date 
ot the purchase as certified from time to time by the auditor 
appointed by the Board of Trade under the provisions of the 
Principal Acts. together with such a sum (if any) as would be 
required to make up the aggregate amount of the dividends paid 
by the company up to the date of purchase to six per centum 
per annum upon the capital from time to time paid up atter 
deducting from the apgregate of those sums the aggregate 
amount of the value of the investments and moneys represert- 
ing the sinking maintenance and renewals, insurance, and reserve 
funds provided tor by this Act; or 

(^) The purchasing body шау, on giving not less than twelve 
months previous notice in writing to the company of their 
intention to acquire the undertaking, purchase the same at the 
expiration of any period of ten vears, subsequent to the expira- 
tion of the said period. of forty-two years upon the terms of 
the purchasing body, paying to the company а sum equal to 
the amount properly expended by the company upon the under- 
taking and chargeable to capital account at the date of the 
purchase, as certified from time to time by an auditor appointed 
as hereinbefore, provided after deducting therefrom the aggre- 
gate amount of the value of the investments and moneys repie- 
senting the sinking, maintenance, and renewals, insurance, and 
reserve funds provided for by this Act; 

(2) No allowance shall be made to the company for compulsory 
purchase, or for goodwill, or for the prospective or future 
value of the undertaking; 

(3) In the sixth and in every succeeding vear after the com- 
pany commence to supply electrical energy under the provisions 
of this Act, they shall, before arriving at the profits of the 
undertaking available for dividend, set apart to form a fund 
(in this Act called the “maintenance and renewals fund ``) such 
sums as the said auditor may determine to be necessary to 
maintain. the buildings, plant, mains, and apparatus of the 
company in àn efficient and. proper working condition, and to 
renew the same when necessary, and the сотрапу shall out 
of such fund maintain and renew the said buildings, plant. 
mains, апа apparatus accordingly ; 

(4) If the company consider any determination of the said 
auditor to be incorrect or unreasonable, they may appeal thereon 
to the Board of Trade, whose decision shall be final; 

(5) For the purposes of this section any sums so expended 
by the company in such maintenance and renewal shall not be 
deemed to be chargeable to capital account; 

(6) The purchasing body shall also pay to the company for 
the materials and stores on hand at the date of purchase a 
price to be agreed on, or in the case of difference to be deter 
mined by an arbitrator to be appointed by the Board of Trade. 
and in addition the value of the debts due to the company the 
amount of the cash in hand or at the bankers, and securities 
for money other than those representing the sinking. insurance. 
maintenance, and renewals and reserve funds provided for bv 
this Act, and the company shall discharge all debts due bv the 
company at the date of purchase, and all liabilities with respet 
to any debenture stock or mortgage debt of the company: 

(7) The expression "undertaking '' shall, for the purpose of 
this section, include all rights of generating, purchasing. using, 
transmitting, transforming. distributing, supplying, and utis 
ing energy, and all other rights, powers, authorities, and prai 
leges of the company, and all such property real and persova! 
(except investments and moneys representing the sinking, insur- 
ance, maintenance, and renewals and reserve funds provided 
for by this Act), and except, as aforesaid, all other interests 
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and rights into and out of the property real and personal, and 
obligations and things in action as may be in the possession of 
the company or belong to them immediately before the date 
of purchase, and all books, accounts, and documents relating 
thereto, but subject to all liabilities and obligations of the 
company other than the debts due by the company and the 
habilities with respect to the debenture stock iud mortgage 
debt of the company ; 

(8) As from the date of purchase the undertaking shall be 
transferred to and vested in the purchasing body, and such 
bodv shall have, and may exercise, all the rights, powers, 
authorities, and privileges of the company, and shall to the 
exclusion of the company, be subject to all the duties, obliga- 
tions, agreements, and liabilities of the company in like manner 
as if the; were the company, except the debts due by the 
company at the date of purchase and the liabilities with respect 
to the debenture stock and mortgage debt of the company. 

Mr. FREEMAN. continuing his speech for the London County 
Council, next dealt with this purchase clause. He said that, 
although there had never been a legal decision, the purchase 
terms of the Electric Lighting Acts had а definite meaning 
which had been construed in analogous cases. Under the clause 
proposed by the promoters, the decision as to the purchase 
price was to be put upon the auditor, anterior to the period 
when the actual purchase would take place, in order to make 
certain. that investors would get their money back; in other 
words, the auditor had to certify each year the capital expendi- 
ture, and this sum was to be the purchase price at the end 
of 42 wears. Mr. Fitzgerald had stated that this introduced 
a clearness into the clause, but he thought this so-called clear- 
ness was a mistake, and it was much better to keep to the words 
of the Electric Lighting Acts, namely, ‘‘the then value," or 
some words equivalent, and if Mr. Fitzgerald preferred, words 
which would indicate the meaning of “then value’’ could be 
inserted. It had been stated on behalf of the promoters that 
no purchase clause had appeared in any other power Act, but 
it must be remembered that no such area as London existed 
elsewhere. <All the provincial power Acts included large tracts 
of country which were mainly pure country, for the areas of the 
larger local authorities had been struck out. The first Bill 
deaung with London had a purchase clause, and the purchase 
clause at first proposed by the promoters of the Administrative 
Bill was very much on the lines of the present one, but asked 
for 50 vears instead of 42. To this the London County Council 
strongly objected, and for very much the same reasons that 
they were objecting now, but the clause was altered to the one 
in the Electric Lighting Acts. The contention of the London 
County Council was that the clause in the Electric Lighting 
Acts was intended to avoid ‘‘scrap iron” value, and was 
meant to ascertain the value of the electrical plant, of the 
buildings, and of the whole concern ready in situ to carry on 
business, but that the purchase price was not to be multiplied 
by so many vears in order to arrive at the prospective profits of 
the undertaking. The clause did not mean that the machinery 
should be valued at so much a pound as old iron, nor the 
buildings at so much a ton for stone and bricks. Analogous 
to the Electric Lighting Acts was the purchase clause of the 
Tramways Act of 1870, and the famous decision given in 1895 
with respect to the London and also the Edinburgh tramwavs 
laid down the principle which he had just explained as the 
basis of the valuation. The decision of the House of Lords 
in this matter was that, having ascertained the value of the 
rails and the various component parts of the undertaking, an 
amount was deducted for depreciation. but then it was held 
to be fair to the company that they should be repaid tor the 
Parliamentary promotion expenses, the amount paid to local 
authorities, and so on. An important difficulty would arise 
under the promoters’ clause in dealing with plant which had 
been superseded by something so much better before the life of 
original plant could have been said to have expired. Mr. Maltby 
for the promoters has suggested that this should be placed to 
suspense account, but in the modifications suggested by the 
promoters in the purchase clause there was no suggestion of 
this sort. Mr. Maltby had also suggested taking expert advice 
with regard to arriving at the true capital expenditure and 
the necessary amount which ought to have been set aside for 
renewals, repairs, maintenance, &c., but inasmuch as the 
auditor would have to bear the expense of such expert advice 
himself, it was conceivable that he would not go to the highest 
authorities. i 

His next point was with regard to making up the dividends 
to 6 pec cent. by the purchasing authority if this amount had 
not been earned during the life of the company. As he had 
pointed out in cross-examination, if the company had only paid 
4 per cent., the sum necessary to make this up to 6 per cent. 
for 42 years would be £3.750,000. and Mr. Maltby, the pro- 
moters' witness. had admitted that this would almost amount 
to prohibition of purchase, and had expressed the opinion that 
in that event the purchase could be deferred for ten vears when 
the dividends would not have to be so made up. If this was 
the intention of the promoters, he thought it a curious way 
of drafting the Bill, and not a proper way of presenting it to 
the Committee. Why should the promoters be secured 6 per 
cent.? It would open the door to all sorts of careless manage- 
ment. Dealing with the period of purchase, he suggested that 
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a provision should be made that this might take place in 1931 
when all the existing companies were purchasable, provided that 
the power company were properly compensated for their good- 
wil as between 1931 and the 42 years in the clause. Mr. 
Parshall had stated he did not see anything unfair in this, and 
so far as he knew, the promoters did not dissent. As to the 
body which should purchase, at present this was left entirely 
vague, and he thought it would be much better that something 
definite should be put in the Bill. He therefore suggested that 
the clause should be altered to теа that the purchasing au- 
thority should be the London County Council, or such other 
body as Parliament might authorise. If the clause remained 
as at present in this respect, there would be nobody to move 
Parliament in the matter, and further he pointed out that the 
suggestion that the London County Council should be the 
purchasing authority was in accordance with the Report of the 
Select Committee of 1906. He also suggested that whatever 
authority was entitled to purchase, should be allowed to purchase 
in stock or annuity, and not necessarily in cash, for the reason 
that it would be very inconvenient to have to raise such a 
large sum of money at one time. This method had worked 
with the rtimost success in the case of the Metropolitan Water 
Board. 

Mr. FITZGERALD pointed out that originally all the water 
companies, with the exception of the New River Co., were to. 
be paid in cash, and that the arrangement to pay them all in 
stock was only arrived at after private negotiations. 

The CHAtmmMan asked Mr. Freeman if he wished it to be 
optional on both sides. 

Mr. FREEMAN said that he wanted it optional upon the part 
of the purchasing authority to pay in stock or cash. 

The CHatRMAN : Then you lay down the terms on which the 
purchase should take place. 

Mr. Freeman then dealt with the Kitson clause. Не said 
that, in the present case, the Kitson clause had been thrown 
over for one which it was claimed had a certainty, but it did 
not seem to have commended itself to anybody. АП the local 
authorities were dissatisfied with it, and the London County 
Council did not appreciate or approve of it. The Council did 
not think that the Power Company should be allowed to supply 
the larger consumer without any consultation with the authorised 
distributor. Of course, they did not complain as to railways, 
canals, &c., which ran through a number of districts, but they 
did not see why a consumer within the district who required 
250 kw. should be able to take a supply on different terms to 
a man below. The arrangement proposed by the promoters of 
allowing the authorised distributor to give a supply at an 
increase of 1 per cent. above the price offered by the power 
company for every 10 kw. below 250 kw. did not take into 
consideration the varying circumstances of the different authori- 
ties. This was a matter which could not be decided by any 
fixed rule, but could only be tested by reference to an abso- 
lutely impartial tribunal such as the Board of Trade. There- 
fore, the Council preferred the original Kitson clause, to which 
there was no valid objection so far as they knew. At the same 
time, there was a modification or addition which it was thought 
necessary in the public interest. By the clause the local authority 
were put in a position to take supply at a reasonable price, but 
it ought to go further and stipulate that having obtained it at 
a reasonable price, they should also distribute it at а reasonable 
price. This was very much in the nature of an addition which 
was in the County Council Bill, and was one which they con- 
sidered would complete the clause. He would also suggest that, 
in the reference to the arbitrator in the Kitson clause, he should 
be specifically instructed to take into account the capital expen- 
diture upon the undertaking of the authorised distributor. 

The CHAIRMAN asked Mr. Freeman whether he had considered 
the difficulty or impossibility of obtaining the money for the 
scheme with a too stringent purchase clause. This he said was 
at the bottom of the whole matter. 

Mr. FREEMAN replied that the County Council did not wish 
to interfere nor to make any suggestions which in their opinion 
would wreck the Bill. They thought they were not asking more 
than was necessary in the public interest, and that none of the 


- suggestions made would make it impossible to raise the money. 


Mr. Freuix CAsskr, K.C., chairman of the Parliamentary Com- 
mittee of the County Council, confirmed the views expressed by 
Mr. Freeman in his speech. On the question of the terms of 
purchase, the Council objected to the repayment of the whole 
capital expenditure, for the reason that they might have to pay 
for some plant which either did not exist at all or which was 
practically of no value. А particular case in the mind of the 
Council was the horse tramways of London. In this case the 
whole cost of the horse track and rolling stock stood in the 
books, as well as the capital cost of the electric tramway, and, 
of ccurse, there was no asset representing the cost of the horse 
tramways. The Council felt that it might have to pay, so to 
speak, for the inventions of the next 42 vears. | 

The CHarRMAN : Would not this involve raising new capital 
on the part of the company, and surely the point would arise 
during the discussion when the company came to Parliament for 
new capital powers? 

Mr. CassEL said this would not alter the terms of purchase, 
although some arrangement might be made then. But the 
Council felt safer with the terms of the Electric Lighting Acts. 
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In eross-examination, Mr. Cassel agreed that the Council 
desired a bulk scheme passed this session if possible, provided 
the interests of the authorised distributors were safeguarded, and 
also the interests of the public, as the purchasing authority. 

Mr. Cassel's cross-examination was not concluded, as he had to 
keep an important public engagement, but subsequently, in view 
of the cross-exannnation of Mr. Haward, it was decided not to 
ask any further questions. 

Mr. Н. E. Hawarp, Controller of the London County Council, 
said he had had to advise the Council upon all questions of 
purchase in relation to tramways, &c. He had considered the 
purchase clause in the present Bill, and regarded the basis of 
purchase Jaid down as a very unsatisfactory one trom the public 
point of view. He saw no means by which the decisions of the 
auditor under the clause could be upheld or enforced, and he 
thought it would be much more satisfactory if the purchasing 
authority had some voice in the matter. The same effect. was 
produced under the Electric Lighting Acts; it frequently hap- 
pened that the decisions of the Board of Trade auditor were not 
acted upon, and the Council in this matter also considered that 
there should be some means for enforcing the auditor's decisions, 

Mr. FITZGERALD, for the promoters, said that on a question 
of dispute in the matter referred to, any person or body, such as 
the London County Council, could get the Attorney-General to 
make an application to the courts. 

Mr. FREEMAN, for the County Council, said this would he a 
most clumsy and roundabout way of doing it; and, in addition, 
he was not at all sure that the County Council could. move in 
the matter in the way suggested. The Council certainly had no 
statutory powers to spend money on setting the Attorney-General 
in motion. 

Mr. Hawarp, continuing his evidence, supported generally the 
arguments adduced by Mr. Freeman. Incidentally he said that 
the view of the Council was that the terms of the Electric 
Lighting Acts were more favourable than those of the Tramways 
Act of 1870. As to the difficulty of raising capital if these 
terms were applied, he did not think this would be so, and 
mentioned that £12,000.000 had been raised by companies in 
London upon these terms, and  £40.000.000 Һу companies 
throughout the country. Even assuming that there was a certain 
amcunt of capital which would not be repaid, а very small 
insurance fund would cover this. For instance, an insurance 
fund of 21s. per cent. would repay the whole of the capital in 
42 vears on the 55 per cent. table, and assuming that this fund 
was not started until 12 vears aíter commencement, a fund of 
38s. per cent. would repay the whole of the capital. Assuming 
that one quarter of the capital expenditure would be lost —a large 
proportion—the sinking fund would be very small. viz., about 5s. 
per cent, if started from the commencement. With regard to 
payment im stock or cash, he was in favour of the purchasing 
authority having the option of either, and mentioned as pre- 
cedents the purchase of the water companies, the purchase of the 
National Telephone Co., and also of the Indian railways. In 
the latter cases, purchase could take place by stock or annuities. 

At the close of the examination in chief, the Chairman, having 
ascertained that the Council]. had advanced £5,000,600 to local 
authorities for electric lighting, asked what would be the fate 
of this sum if in a few vears a new invention was made which 
rendered it advisable to scrap the whole of the present plant, 

Mr. Hawarp said that, of course, the whole of the capital in 
question would not become obsolete, but, assuming that a large 
proportion would, the Council would. probably allow the local 
authorities tu charge to capital account the difference between 
the outstanding debt on the superseded plant and the cost of the 
new plant. This was on the assumption that the new plant 
would enable the undertaking to make a much larger profit than 
before. 

The CHatRMAN suggested that it might not necessarily allow а 
larger profit to be earned, although the price to the consumer 
would be less. 

Mr. Hawarp did not care to express an opimon of what the 
policy of the Council. would be in these circumstances. Cer- 
tainly each саке would: have to be decided on its merits. 

ln cross-examination by Mr. Fitzgerald, witness admitted 


that, under the limitations now proposed by the County Council,- 


no company had ever.raised a penny of capital from the public. 
Another point in the same line of argument was that in the 
London County Council's Finance Committee's report on the 
Council's Bill of 1907, it was stated that money would 
be more easily raised by а / public body, and yet it was 
later on stated that there was every probability of a loss 
upon the undertaking during the first few years. From this 
Mr. Fitzgerald argued that. with much more stringent financial 
conditions in the ordinary course, made more stringent by the 
proposals of the Council. it seemed to be expected that the 
company could raise capital and make the undertaking a re- 
munerative onc, where the Council did not expert to do so itself. 
Witness agreed that the terms upon which the existing com- 
panies had raised their capital were somewhat different to those 
now proposed to be put upon this company, but at the same 
time the power company had many advantages over the pioneer 
companies, They now had the benefit of the most up-to-date 
knowledge. and a better knowledge of the conditions in London. 
Mr. Fitzgerald put it that none of the existing companies had 
the sliding-scale clause limiting the dividends in relation to the 


price, and, further, in comparison with the existing companies, 
the power company would not have the advantage of what had 
hitherto been the most profitable form of supply to the com- 
panies, viz., lighting. 

Mr. Fitzzerald then went to the point relating to the auditor 
obtaining expert advice in relation to the amounts set aside to 
renewals "e so on, referred to the Electric Lighting Clauses 
Act. which lays it down that the whole of the expenses of the 
auditor should be paid by the undertaker. Mr. Haward did not 
think that the Clauses Act would allow the auditor to take 
outside advice at the expense of the undertaker. 

Mr. FitzGeERALp next dealt, in his cross-examination, with the 
statement that tramway purchases took place upon worse terme, 
if anything, to those of the Electric Lighting Acts. He asked 
Mr. Haward if he was aware that since the decision of Ше 
House of Lords in 1895, no tramway Dill had been promoted 
without different terms to those of the Act of 1870. owing to the 
inability to raise capital under the terms of that Act. Witness 
was not aware of this. Further, it was put to him that the 
Licht Railways Act provided for no purchase at all. He replied 
to this that it was within the powers of the Light Railway Com- 
missioners to insert a clause at their discretion, but Mr. Fitz- 
gerald met this by reading the terms of such clause, viz. : “Fair 
market value as a going concern without addition for compulsory 
purchase.’ 

Coming to the desire of the County Council to be the pur- 
chasing authority, Mr. Fitzgerald put it to witness that а 
similar suggestion had been made in regard to the water ques- 
tion, which was over a similar area, but it had not been carried 
out. mainly owing to the opposition of the local authorities 
outside London. He asked what would be his position 1Ё the 
London County Council now pressed this request and all the 
local authorities outside opposed it’ Was he likely to get the 
Bil! through Parliament at all? Mr. Haward thought he could 
hardly be expected to answer this question. 


FRIDAY, MAY 29rnH.—(SIXTEENTH DAY.) 


The CHAIRMAN stated he would be glad if counsel for the 
local authorities would refrain from further arguments or evi- 
dence on the question of competition, and restrict themselves to 
any new points not yet put before the Committee. 


Middlesex County Council. 


Mr. Erskine PorLock, K.C., for the Middlesex County Coun- 
cil, in putting the case for that authority, objected, on general 
grounds, altogether to any portions of the County of Middlesex 
being included in the Dill, and he also strongly protested against 
the London County Council being the purchasing authority in 
the County of Middlesex. The view ot the Middlesex County 
Council was that the existence of two power companies already 
in the county was a sutticient area for constituting Middlesex a 
separate unit for bulk supply. If, therefore, it was deemed 
necessary that further bulk supply powers should be granted 
over an area greater than London, then so tar as Middlesex 
was concerned, these powers should be granted to the County 
Council or to a company with powers to the Council to purchase 
in 00 years. Another objectionable feature of the present Bull 
was the powers which the London County Council would have 
in the event of that body purchasing, for breaking up the 
roads and bridges in Middlesex in connection with laying mains. 
He knew of no precedent of one County Council having such 
powers in the area of another county. Further, in the event of 
the London County Council making a loss, the ratepayers of 
London would surely urge that this should be spread over both 
sets of ratepayers, to which Middlesex would strongly object. 
On the other hand, if the undertaking was very successful, the 
London County Council would only m entitled to relieve the 
rates in their own county. Middlesex would then rightly com- 
plain that the price of electricity was being kept up tor the 
benefit of the London rates. Dealing with the policy which had 
decided the area, he denied that it was that the fringe of London 
was becoming the manufacturing area of London, and contended 
that the distance had been decided upon the economical limit of 
transmission. The portion of Middlesex taken in by the Lll. 
he said, represented three-quarters of the population, two-thirds 
of the rateable value, and about half the total area. Middlesex, 
if excluded from the Ball, would not be without a bulk supply. 
for the North Metropolitan Electric Power Supply Co. was 
supplying from Brimsdown and Whillesden, whilst the Metro- 
politan Electric Supply Co., was also supplying from its Walles- 
den station. The former company was giving a most Important 
bulk supply to the Middlesex County Council tramways, and it 
was the existence of these two companies which weighed with 
the Middlesex County Council in urging upon the Committee 
that they were in a far different position to that of most of the 
opponents to the Bill. He also pointed to the fact that Parlia- 
ment had never hitherto үй competing bulk supplies. and 
mentioned the Clyde Valley and Caledonian Power Bills. and 
the ‘Tyneside and County of Durham Bills, in both of which 
instances, competition had been practically asked for, and had 
been refused. 

In answer to a suggestion by Lord Welby, that the purchase 
ditticulty might be got over by allowing the Middlesex County 
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Council to purchase the portion of the undertaking in that 
county, Mr. Pollock thought the complications would be too 
great to allow of a satisfactory solution. 

The CHAIRMAN pointed out that as the Bill stood, the London 
County Council could not purchase without another Act of Par- 
lament. 

Mr. Porrock thought that rather than jeopardise their right 
of purchase without further reterence to Parliament, the London 
County Council would prefer that Middlesex should be struck 
out. 

Mr. СЕАЗЕ, for the London County Council, asked the Com- 
mittee not to accept this view. 

Mr. James BiGwoop, Chairman of the Parliamentary Com- 
mittee of the Middlesex County Council, detailed the arrange- 
ments between the County Council and the North Metropolitan 
Electric Power Co., in relation to the tramways, whereby the 
roads were widened and the track laid by the Council, and the 
undertaking then leased to the Metropolitan Electric Tramways 
Co., which was supplied with current by the North Metropolitan 
Co. He expressed the opinion that the whole of Middlesex 
should be taken or no portion at all, but their opinion was that 
the county was suthciently catered for in the matter of electric 
ғарріу at the present time. 

In answer to Lord Lytton, Mr. Bigwood agreed that their 
objections to the Bill, so far as purchase was concerned, would 
only arise in 42 vears’ time. Generally speaking. if Parliament 
saw fit to give bulk powers over the whole of Middlesex to 
another company, in competition with the two existing com- 
panies, the Council would have no objection, but they did not 
want the best portion of the county taken. 

In answer to the CHAIRMAN, witness stated that although the 
County Council had no project in view for a bulk supply scheme, 
vet they would rather promote one than have the county cut 
into in the way proposed in the Bill. 

The Committee adjourned at one o'clock. 


* 


MONDAY, JUNE Ist.—(SEVENTEENTH DAY.) 
WESTMINSTER Сїтү COUNCIL. 

Mr. DLENNERHASSETT, opposing on behalf of the City of West- 
minster, pointed out that there was no municipal electrical 
undertaking in that area, but their opposition was tor the reason 
of preserving the rights of purchase which the Council had in 
respect of the various companies supplying there. ‘These rights 
were regarded as а very important and valuable asset, in view 
of the favourable terms of purchase under the Electric Lighting 
Acts. The Westminster Borough Council's purchase powers 
enabled them to acquire the generating station of the Central 
Electric Co., which was outside the area of Westminster, and 
he maintained that the objects of the Council could be obtained 
without any injury to the main objects of the Bill. The pro- 
moters' evidence was to the effect that the main business of the 
Bill was to supply in bulk to the authorised distributors if they 
desired it, and with this he did not propose to interfere. But 
the Council strongly objected to the power company being 
enabled to supply direct to power consumers, and he asked the 
Committee to say that under the exceptional circumstances of 
Westminster, the power company should have no powers to supply 
for power, except for railways and canals, without the consent 
of the local authority. By the Administrative Bill London 
was divided into an "industrial" and а "non-industrial"" area, 
and Westminster was placed in the latter, to which the Kitson 
clause did not apply. Another clause which was of the utmost 
importance to Westminster was the clause which allowed of the 
transfer of electrical undertakings, subject to the sanction of the 
Board of Trade. In the event of one of the companies supply- 
ing in Westminster being acquired by thé power company, the 
transfer should not take place without the consent of the local 
authority, for without this provision, the purchase rights of the 
Council would be rendered inoperative. Under the present Bill 
it was stipulated that no works, except those exclusively used 
for the supplv in the local area, could be acquired by the local 
authority. This would give the power company the opportunity 
of so inextricably mixing up the whole matter, that it would be 
practically impossible {о decide what works were exclusively 
used in Westminster, for instance. This could easily be done by 
scrapping the local generating stations and supplying from Bark- 
ing, and the provisions of the Bill left it open for the existing 
companies and the power company to arrange matters so that 
the rights of the Westminster City Council to purchase would 
be absolutely negatived. 

Mr. Рнпль Риргтєн. Chairman of the Law and Parliamentary 
Committee of the Westminster City Council, in confirming the 
views already expressed by Mr. Blennerhassett. said that the 
Council had powers to acquire the whole of the Westminster 
Co.'s undertaking, and also that of the st. James's & Pall Mall 
Co. They could, moreover, acquire the major portion of the 
undertaking of the Kensington & Knightsbridge Co.. a small 
portion of the London Electric Supply Corpovation's undertaking, 
the greater portion of the Charing Cross (Co's undertaking. and 
a small portion of the Metropolitan Electric Co.'s undertaking; 
whilst. in addition, they had the right, under the Central Elec- 
tric Supply Co.’s Act of 1905, to acquire that company's power 
station in Grove Road. although it was in Marylebone. The 
general view of the Council was not in opposition to the prin- 


ciple of bulk supply, provided the authorised distributors were 
not forced in any way to take a supply. 

Questioned by Mr. ‘Lalbot, for the promoters, witness admitted 
that the question of purchase was already in а most coniused 
condition, but the Council was hoping for legislation. which 
would smooth the path. He also agreed 1t was within the bounds 
of possibility that the Council would be forced to leave out of 
the purchase question those companies which were only partly 
in the Westminster area, and to purchase only the companies 
which were supplying solely within Westininster. 

Mr. Јонх Huxr, ‘lown Clerk to the City of Westminster, also 
gave evidence. His cross-examination by Mr. Clode was directed 
to the fact that under the Administrative Bill of 1907, if the 
consent of the local authority to the purchase of a local company 
was unreasonably withheld, the Board of "Trade should be 
appealed to. Therefore, the local authority did not have sole 
light of determining, as had been suggested by counsel, for 
Westminster. Further, although the Board of Vrade had been 
objected to in respect of the Kitson clause, yet it had been 
accepted in the other instance. 

Jn answer to Lord Lytton, Witness said that the inducement 
to the power company to buy up local companies was that when 
the local authority eventually purchased, the power company 
could, under the Electric Lighting Act of 1888, claim compensa- 
tion for severance. 

ISLINGTON. 


Mr. GERALD SANDER, counsel for the Islington Borough Council, 
said the sum of £449,000 had been spent upon their electrical 
undertaking, and that the buildings had been erected which 
would accommodate 40,000 kw. He admitted that the cost per 
kw. was at present high, but as the plant was increased to the 
maximum capacitv of the buildings, this would be reduced to 
£22 per kw., which. if he read the promoters’ tables correctly, 
would be less than their figures, by £10 per kw. Of course, this 
was by reason of the expenditure already incurred on buildings. 
The average price of coal in Islington, also, was lls. 7d. pez 
ton, which was lower than the figures put in by the promoters. 
He challenged the contention of the promoters that the Electric 
Lighting Acts gave no monopoly, and argued that it was upon 
a reading of the Acts that a local authority should be immune 
from competition subsequently, that the large capital had been 
expended upon the electrical undertaking in Islington. Dealing 
with the canvassing which has been carried on in Islington, 
counsel stated that of the 317 power consumers in the borough, 
the Council now supplied 206, and of the total horse-power in 
the borough, viz., 5,448, the Council was supplying 1,804 h.p. 
There were no large consumers. He complained that after Mr. 
Parshall had stated that a large number of important witnesses 
were to be called from Islington to testify as to the unsatis- 
factory electric supply. not one had been called. and the only 
inference to be drawn was that no such dissatisfied consumers 
existed. On the contrary, he had letters from numerous con- 
sumers to the effect that they were quite satisfied. He would 
therefore ask the Comniittee to take no notice of this evidence 
for the promoters. Dealing with the tables put in by the pro- 
moters with regard to the Islington undertaking, he criticised 
the load factor assumed three years hence of 20 per cent. During 
the past 24 vears, the load factor in Islington had only increased 
from 16:4 to 168. and what justification was there for assuming 
that there would be the large jump from 168 to 20 per cent. 
within the next three years. Again, the cost to the Islington 
Council would be about 2d. per unit, taking power from the 
power company, atter adding the distribution costs. 

Mr. ALBERT Gay, Electrical Engineer to the Islington Borough 
Council, was then called to confirm the statements made by Mr. 
Sanders, When the generating station was completed, the total 
cost per kw. would be £22 10s. per kw, and even allowing the 
promoters 25 per cent. for reserve above their 60,000-kw. capa- 
city, their cost per kw., including transmission, would still be 
higher than the figure above-mentioned. ‘The promoters, he said, 
had also taken the «osts of Islington for 1906, viz.. l'6d. per 
unit, and compared with their figures, which were to apply 
three years hence. He estimated that the costs at Islington 
would in three years’ time have dropped to ld. per unit. The 
supply of power in Islington at 14. paid very well, for they 
regarded power supply as a by-product. Seeing that the plant 
would be lying idle without the power supply, he calculated that 
the cost of energy for power supply was 0:554. per unit. There- 
fore, he made a verv good profit. 

Under cross-examination, Mr. Gay said that the power busi- 
ness in Tslington brought in a revenue of £5,000 per annum, out 
of 552.060 for the whole business. At present the quantitv of 
coal per unit. generated was 10 lb. The total costs per unit for 
1507-8 were 2:52d. 

EALING AND BARNES. 


Mr. Reaper Harris. К.С. for these two anthorities, asked for 
exclusion from the area of the Pill, although he was willing to 
allow the company’s mains to nass through, or they might supply 
for railway purposes or to the local authority in either case. 
Both areas were purely residential. and no less than four-fitths 
of the land was restricted by covenants from being built upon 
for manufacturing purposes. Ealing was already in the bulk 
area of the Metropolitan Electric Supply Co.. and the Bill of the 
electric lighting companies did not include it. The same 
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arguments he applied to Barnes, and summed up the position 
that the power company could be of no benefit to the districts 
on the one hand, and, on the other, that boroughs offered no 
inducement to the power company. 

City or. Гохрох. 

Sir Racru ытткЕв, K.C., drew attention to the special circum- 
stances of the City of London. 'Гһеу had never adventured into 
municipal trading, and while they expressed no opinion for or 
against, they believed that in their present position it was un- 
desirable. ‘the City had, he reminded the Committee, the 
option of purchasing the portions of the City of London and the 
Charing Cross Co.'s undertakings, relating to the area as early 
as 1914. Apart from the possible interference with these rights 
of purchase, counsel objected to the interference with the 
City streets which the laying of the mains would involve, and 
said that the small cost of going round the City instead ot 
through it was no justification for the indescribable nuisance of 
breaking up the streets for laying mains. He did not merely 
ask that the Corporation should give its consent to the promoters’ 
laying mains in the City, he put it higher than that, he wanted 
them absolutely excluded from the City of London. 


Opposition by the Westminster, St. James's, 
Kensington, and Notting Hill Companies. 


Mr. M. Pryor, Chairman of the Sun Life Assurance Co., and 
a director of the St. James's & Pall Mall Electric Lighting Co., 
said he had gone into the financial aspects of the Dill. He said 
he did not think the time was favourable for raising large sums 
of money for such purposes, because the market had been very 
much perturbed by the unfavourable results of previous London 
enterprises, especially of the London underground railways. He 
was a member of the Committee which was formed to re- 
organise the finances of the Underground Electric Railways Co. 
of London. Very few issues of large amounts of money had been 
made during the past year without heavy underwriting, and he 
did not think the promoters could start their undertaking with- 
out resort to underwriting at the hands of a well-known firm, 
aud, so far as he could discover, no well-known firm was behind 
the promoters. Generally, he thought that London enterprises 
were not in favour at present in the money market. 

In cross-examination, Mr. Pryor agreed that in certain circum- 
stances a bulk supply scheme for London would be useful, and 
that the money market was improving. | 

In answer to the Chairman, witness expressed the opinion 
that if all three Bills were passed the tendency would be for 
the existing companies to refrain from issuing new capital until 
they saw what the power company was doing. In the event of 
the latter failing to carry out its obligations, this might be a 
serious matter for the user of electricity. 

Asked for his opinions upon the purchase clause, Mr. Pryor 
said that repayment of the capital expenditure was not the way 
to encourage thrifty management. One of the great ditliculties 
in the way of raising capital which the existing companies had 
had to encounter was the likely effect of the terms of purchase 
under the Electric Lighting Acts. This had discouraged invest- 
ment, and the public were obliged to pay very much more for 
electric light than they would have if the companies had had 
reasonable security to offer. As a comparison between the pur- 
chase terms proposed by the promoters for 42 years and 52 years, 
the former of which provides for making the dividends up to 
6 per cent. and the latter do not, he characterised them as impro- 
vident and very liberal respectively. 


TUESDAY, JUNE 2xp.—(EIGHTEENTH DAY.) 


Sir ALEXANDER KenNepy, F.R.S., Consulting Engineer to the 
Westminster Electric Supply Corporation, expressed the opinion 
that the Bill of the London and District Electric Power Co. could 
. confer no benefit upon the non-industrial district in the West 
End of London. The four companies which he represented 
had expended the sum of £650,000 upon their distributing mains 
and low-tension. feeders. The power company apparently did 
not intend to supply power consumers in that district, as he 
saw no provision in the promoters' estimates for dealing with 
distribution in the West End of London. The companies there- 
fore asked to be excluded from the Bill, just as they had been cut 
out of the industrial area of the Administrative Bill. That 
Pill had only taken powers to supply the authorised distributors 
in bulk, but the present Bill proposed to supply local authorities, 
во that there would be competition with the West End com- 
panies for street lighting. Dealing with the clause which pro- 
vides that the authorised distributors should supply at 1 per 
cent. above the price of the power company in respect of each 
10 kw. below 250 kw., Sir Alexander took the case of a 240-kw. 
consumer. The Bill laid it down that such a consumer should 
be supplied at 1 per cent. above the price charged by the power 
company, but in the case of the Westminster Co. the cost of 
distribution, not including management or directors’ fees, but 
merely upkeep and maintenance of mains and meters, and also 
depreciation, was 20 per cent. of the total revenue of the com- 
pany. He failed, therefore, to see how the 1 per cent. men- 
tioned in the Bill could cover this. Criticising the figures of 
the promoters, Sir Alexander Kennedy said he had prepared 


tables upon the assumption that Mr. Hammond had substantially 
over-estimated the future generating costs to the West Eng 
companies 1f their works were exteuded. On the other hand, 
Mr. Hammond had under-estimated ths cost of generating the 
heavy peak load, which, it was suggested, the companies should 
take from the power company in, say, 1915. The result was 
that the estimated saving of £19,COU was altered to a loss ot 
about £800. Generally, he regarded the idea put forward by 
the promoters, of the authorised distributors either scrapping 
their plants or only working them during the peak load, was 
an impracticable one in the present position, at any rate, of 
the West End companies. His view was that the large number 
of small stations which now existed in London gave a greater 
security of continuity of supply, for, apart trom the danger 
of a breakdown on the system of one large bulk undertaking. 
the general policy of such a power company was to load up 
its plant to the maximum throughout the whole day, and so 
to reduce the reserve to a minimum, whereas, under the con- 
ditions obtaining in small local areas, the stand-by had neces. 
sarily to be considerable, and thus continuity of supply was 
ensured. 

In his cross-examination by Mr. Talbot, K.C., Sir Alexander 
Kennedy agreed that the attitude now taken by the companies 
in past years if respect of Power Bills had been uniformly 
ignored by Parliament. On the question of competition, he said 
that the companies which he represented had over 1,000 con- 
sumers for heating, whose maximum demand was about 1 kw., 
and, under the 20 per cent. clause, a very considerable amount 
of private lighting could be undertaken. Mr. Talbot next put 
to witness the statement of the Chairman of the St. James's 
Co. at its Annual General Meeting, that if the power supply 
of that company increased considerably beyond the present 
limits of about 12 per cent. of the total output, the prie 
would have to be raised, but Sir Alexander disagreed with this 
statement, and pointed out that the Chairman of the 5t. 
James's Co. was not an engineer. There was certainly no 
intention of raising the price for power. On the question of 
the possibihty of dealing with large power consumers without 
affecting the lighting consumers, Sir Alexander Kennedy said 
that in the West End there was only one consumer over 250 kw., 
and he was thrown on and off without affecting the lighting in 
the Jeast. There had been no complaints. Mr. Talbot said he 
thought they were getting into a rather personal question, but 
he personally could not give evidence. (The inference was that 
Mr. Talbot privately is upon the Westminster mains, and that 
the pressure regulation is not all that could be desired.) Sir 
Alexander suggested that if Mr. Talbot had made a complaint. 
he could cross-examine the Manager of the Westminster Co. 
upon the point. 

In answer to the Chairman, witness said he wished to have 
the Kitson clause modified, so as to prevent the power com- 
pany from supplying for lighting to а power user. 

Under continued cross-examination, Sir Alexander Kennedy 
argued that tbe promoters in their estimates had not taken апу 
account of extra capital expenditure between now and the time 
when the power company would be supplying, say, during the 
next five years. Further capital must be incurred by the 
authorised distributors in order to cope with the increasing 
demand, and the capital charges on this plant would have to 
be met, and must be taken into account when, and assuming. 
the bulk supply was taken. 

Mr. 'TArsor pointed out that the margin of plant now avail- 
able would be sutticient to carry the companies on until the 
bulk supply was ready, but Sir Alexander dissented from this 
view. 

In re-examination, Sir Alexander said that the introduction 
of metallic filament lamps largely increased the number of 
small power users, who could obtain all their lighting from 
the power company under the clause which allowed a supply 
of 20 per cent. for this purpose. i 

Mr. L. Н. НоврЕнвх, Manager of the Westminster Co., deal- 
ing with the 20 per cent. clause, said that this allowed the 
use of eight 8 c.p. lamps for each kilowatt of power. and. of 
course, two or three times as much candle-power with metallic 
filament lamps. The connections for power on the Westminster 
Co.’s mains were actually greater in 1907 than the connections 
for lighting, viz., 1,722 kw. for power, against 1,296 for light- 
ing. Under the 20 per cent. clause, if the power companv 
secured the power load they would get almost the whole ot the 
lighting supply to the power users. Ninety-four per cent. oi 
the Westminster Co.’s power users were under 10 kw. He 
regarded the system of charging so much per kw. per annum 
and something per unit as an impracticable one for smal! 
consumers. The consumers would not know until the end oí 
the year what his bill would be, as it depended upon the 
maximum demand. Under the Power Bill a consumer taking one 
kilowatt would have to pay £4 10s. per annum, whereas the 
average receipts from such a consumer was 18s. per annum. 
The number of units sold by his company per £1 of capital 
expenditure was only 12, so that economy of supply depended 
more on economy of capital expenditure than reduction in 
generating costs, and the consolidation of the existing interests 
was the best way to bring about this result. The investment oi 
a further £6.000,000 in the business would not tend to decrease 
the cost to the consumer. ` 
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In cross-examination, Mr. Hordern stated that he was not 
afraid of competition on fair lines. 

The Нох. Sypnry HorraANp, addressing the Committee on 
behalf of the four companies mentioned above, said that the 
promoters had to prove that the supply of electrical energy in 
London was unduly expensive, and that the demand had been 
thereby restricted. In presenting the case for the promoters, too 
much stress had been laid upon the fact that two Committees 
of Parliament had already decided that it would be а good 
thing to have a central bulk supply scheme. But the condi- 
tions had vastly improved since the introduction of Mr. Merz's 
Bill in 1905, at which time undoubtedly the existing companies 
had devoted themselves mostly to the supply of light. Since 
then they had developed the supply for power enormously, and 
he thought his claim that the conditions had changed was 
strengthened by the absence of any of the promoters of the 
Administrative Bill, either in the promotion of another Ad- 
ministrative Bill—there was now a clear field without the inter- 
vention of the County Council -or in co-operation with the 
promoters of the London and District Bill. Further, where was 
the evidence of any dissatisfaction on account of the hich 
price? There was absolutely none; the only evidence put for- 
ward, viz., the support from the firms, the list of which was 
put in by Mr. Conradi, was dependent upon modifications in 
{һе Bill, to which the promoters have given no indication of 
agreeing. Dealing with the finance, Mr. Holland compared this 
with the finance of the Administrative Dill. There were 64 
gentlemen of the highest standing supporting the latter ВШ, 
but none of the promoters of the present Bill were gentlemen 
of the standing which was required in launching an under- 
taking of the magnitude proposed by the Bill. On the general 
provisions of the Bill, he commented upon the limitations under 
which the existing companies suffer, from all ot which the 
power company was to be exempt. The power company was 
under no obligation to supply, and he suggested. if the Bill 
was passed, that the power company should be obliged to supply 
the small consumer at the prices in their tables, and also be 
obliged to lav distributing mains. Tf this were done, the whole 
scheme would fail. because there was no money in the estimates 
for doing this. With regard to the suggestion that the existing 
authorities should serap their stations, he doubted whether their 
liability to their debenture holders would enable them to do this. 
He asked that the areas of the companies which he represented 
should be struck out of the Bill. 


The '' Eight Company "' 


The joint opposition of the Brompton & Kensington. Charing 
Cross. Chelsea, City of London, County of London, London Elec- 
tric, Metropolitan, and the South Metropolitan Light & Power 
Companies was then heard. 

Mr. James Farcoxar, Chairman of the Mersey Railway Co., 
and Chairman of the Company which promoted the Administra- 
tive County of London & District Electric Power Bill, was first 
called to explain the reasons why this Bill had not been pro- 
cecded with in the present session. He explained that he had 
no interest in any of the Bills; he had taken no part in the 
present proceedings, and had not even seen any of the three 
Pills now under consideration, The reason why they did not 
proceed with a Bill this session was that after a full considera- 
tion of the conditions they were satisfied that there was no 
reasonable prospect of a commercial success even if they should 
succeed in getting a ВШ. The situation in regard to the supply 
of electric power had changed materially since 1905, from the 
commercial point of view, when the average price charged. for 
power was about 2d. per unit. The original conclusions of the 
Administrative Co. was that thev could supply power profitably at 
about 3d. per unit, and at the same time compete effectively with 


Opposition. 


. 


"^. LOCAL 


ABERDEEN: Sale of Incandescent Lamps.—In consequence of 
a communication from the Electrical Contractors’ Association, 
who represented that it was against the provision of the Aber- 
deen Electricity Act, the sale of incandescent lamps by the Cor- 
poration is to be discontinued. 

M.E.A. Meeting.—It has been decided that no official repre- 
sentatives be sent to the Nottingham Convention of the lncor- 
pe Municipal UI Association. 

CRINGTON: ЛГ. Р.А. Meeting.— he Electricity Committee 
hace authorised a delegata to attend with the Engineer the 
annual Convention of the Electrical Association at Notting- 
ham in June. 

AUSTRALIA: .V.S. W. Tramways.—The report of the Chief 
Commissioner, Mr. T. R. Johnson, upon the working of the 
New South Wales Government railways and tramways for the 
quarter to March 5156, 1908, shows that the revenue upon the 
tramways amounted to £264,518, an increase of £28,180 over 
the quarter of last уеаг, and an expenditure of £196,25€, an in- 
crease of £28,449. ‘The number of passengers carried was 


45,000,000, an increase of nearly 5,000,000. 


the existing authorities. But circumstances had now altered in 
this respect, so far as the authorised distributors were concerned, 
viz., they were now prepared to supply power at ld. per unit, 
and this struck the promoters of the Adminitrative Bill as being 
a much more effective competition than in 1905. They also 
knew that many of the existing companies had made agreeinents 
with the best consumers for long periods of years, and "therefore 
the best business would not be available to the power company 
for some time. The situation in regard to bulk supply had 
also altered materially. The agreements with the companies and 
local authorities in the 1905 Bill were upon terms which could 
not be repeated at the present time. These terms guaranteed 
that the price should be lower than the then generating costs. 
In 1995, these were perfectly safe terms by reason of the high 
average costs of generating. but in the intervening three years the 
authorised. distributors had greatly improved their methods of 
generation, and their costs of. generation were now so low that it 
would not be safe for the Administrative Co. to come under an 
obligation to supply upon terms more advantageous than the 
present costs. Consequently, the company had been wound up, it 
having been decided that there was no business available for 
such a company under existing conditions. He agreed that there 
was a large field in London for the supply of electric power, but 
the whole ditliculty to-day was the competition with the existing 
authorities, 

Under cross-examination by Mr. Talbot, witness stated that he 
was asked by Sir Alexander Kennedy a few days ago to give 
evidence. The promoters of the Administrative Bill had con- 
sidered the question in August, and again in October. last vear, 
before deciding unanimously not to proceed further. Mr. Talbot 
suggested that the meetings were not quite unanimous, and that 
Mr. Samuel Insull, of the Chicago Edison Co.. was jn favour 
of БОЕ forward. Mr. Falconar admitted that Mr. Insull. re- 
gretted having to drop the project, and said he was unaware 
that Mr. Insull had authorised two of his assistants—and had 
provided them with materials—to come to London to give evid- 
ence in favour of the present Bill. 

Mr. Tagor: Was there any suggestion at the meetings that 
it would be better to wait until next. Near? -One promoter ver- 
tainly expressed that opinion, in the. hope that the political 
ditliculties would disappear, but the reason which prevailed was 
the want ot. business. 

Replying to the Chairman, Mr. Faleonar said that if only the 
political situation. had been under discussion, he thought they 
would have proceeded. 

Mr. JouN CoNACHER,. General Manager of the Metropolitan 
Electric Supply Co., examined by Mr. C. A. Cripps, K.C.. said 
that the capital invested in all the ee supply companies in 
London was £14,686./06. and councils £5,759.00. He detailed 
the restrictions under which the existing companies now work, 
and made special reference to the purchase clause, 

The CHAIRMAN inquired whether in their own Bill the com- 
panies proposed to modify the purchase terms of the Electric 
Lighting Acts. 

Mr. Cripes said that so far as the Joint Committee undertaking 
was concerned, they asked that the terms should be modified, 
but so far as the individual companies were concerned, the ternis 
of the Electrie Lighting Acts would apply. 

Mr. Conacher, continuing his evidence, said that the London 
companies, in conjunction with the local authorities, had made 
a careful canvass in order to ascertain the amount of power in 
the area, and instead of there being 500,000 h.p. or 600,600 h.p., 
as suggested by the promoters of ail power Bills, there were only 
209.000 h. p.. and of this 46 per cent. was already being sup- 
plied by the existing electrical undertakings. Mr. Conacher 
also drew attention to the effect of metallic filament lamps, 
which he said were unknown in 19C5, and therefore this was a 
factor which came before the Committee for the first time since 
the electric power problem in London came up for consideration. 


NOTES 


Broken Hill (N.S.W.).—A poll of the ratepayers is to be taken 
to decide whether electric lighting shall be introduced into 
the streets or not. 


riven of an intended applica- 
tion to the Light Railway Commissioners by the Bath Electric 
Tramways, Ltd., for an Order under the Light Railways Act, 
1896, to amend ‘the provisions of the Bath and District Light 
Railway Order, 1901, with regard to fares, rates, tolls, and 
charges which may be charged, demanded, or collected in re- 
spect of the company's light railway or some part thereof, to 
increase such fares, rates, tolls, or charges, or some of them, 
and to authorise the company to fix stages upon the light rail- 
мау in respect of which tares may be taken. 

BELFAST: ('avehill and Whitewell Trams.—At the monthly 
meeting of the Corporation, the 1st inst.—-Nir Robert Anderson, 
Lord Mayor, presiding—the question .of the agreement with 
the Cavehill and Whitewell Company was discussed at con- 
siderable length, and finally the resolution of the Committee, 
which agreed to give a through service from Glengormlev to 
Castle Junction, all fares on the city lines to go to the Corpora- 
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tion, and all collected on the company's lines to go to it, was 
approved of by a majority, and the details were left to the 
Committee. The Corporation reserved the right of purchasing 
the undertaking at any time within five years, at а sum not 
exceeding £00,009. 

BLACKBURN: Electric and Tramway Arccounts.—The Black- 
burn Electricity and Tramways Departinent issued their annual 
reports on Saturday. The latter undertaking had made а net 
profit of £804, nearly £300 more than in 1907, up to which period 
there had been a loss since the undertakings were taken over by 
the municipality in 1899. Out of the profits and a sum of £2,000 
transferred trom the rates. the deficiencies of the two previous 
years were wiped out, and for the first time there was a surplus of 
£517. During the year 10,877,155 passengers travelled on the 
cars, the receipts amounting to £56,748 6s. 2d. “Ihe parcel 
system had steadily grown, the receipts being £220 more than 
1907. Two cars had been fitted with top covers at a cost of 
£130 each; improved destination indicators and mechanical bells 
had been fixed on the cars for £467,; roller shutters had been 
fixed to six new single-deck cars at а cost of £60; and the sum 
of £110 had been incurred in erecting an open car-body, the cost 
and renewal of trolley wire on Preston New Road being £80. This 
expenditure comes out of revenue, whilst £544, the amount ex- 

ended in heating the shed and erecting the new boiler. 
Bened along with £700, the cost of depot extension, and: £4,045, 
paid on account of contract for new cars, had been capitalised. 
In respect to the mileage run in Accrington, the Blackburn Cor- 
poration have received £817 15s. 10d., and the arrangement 
was working satisfactorily, and was beneficial to both Corpora- 
tions. The Electricity Department's revenue reached £35,000, 
an increase of £2,700. representing an advance of 8 per cent., 
effected by the concession of £320 made to the Street Lighting 
Department; whilst the capital expenditure had only increased 
by 4 per cent. during the same period. The expenditure, ex- 
clusive of capital charges, showed an advance of £25,000, ac- 
counted for by the increased price of coal and maintenance 
of buildings, machinery, and mains. The advance of approxi- 
mately 25 per cent. in the price of coal represented an increase 
in annual expenditure of about £1,200. Still. the actual coal 
cost per unit has remained at the same figure, due to the 
employment of extensions sanctioned by the Committee, and 
to further economies. The number of units sold for all pur- 
poses reached 4,142,011, an increase of 8 per cent. on the 
previous year’s sales. The net profit for the vear was £1,483, 
compared with £1.528 in 1906-7 and £277 in 1905.6. 

New Type of Tramcar.—A new single-decked tramcar, built 
by the Corporation's own workmen upon the underframe of the 
old water-sprinkling car. It was given a trial trip on Friday 
last. lt is of the "toast" rack type. open at both ends, with 
a light covering. and will accommodate 46, passengers. 

The question whether Corporation ofticlals should be per- 
mitted to take paying pupils has again been discussed by the 
Blackburn General Purposes Committee. The practice has never 
been formally sanctioned by the Town Council. Objection was 
recently raised to Mr. Wainwright, electrical eneineer, taking 
a pupil of the kind. and the matter has been in abevance since. 
It was decided that the practice should be sanctioned to the 
present oflicials, but that it will be understood that new ollicials 
should not enjoy this privilege. 

BRADFORD: /Zramways.—A deputation from the Leeds 
Corporation Tramway Committee is to meet a special sub- 
committee of the Bradford Corporation Tramways Committee, in 
order to further discuss the through running of tramways 
between Leeds and Bradford. 

BRAY: Zlectiicity Accounts.—In our last issue (page 831) re- 
ference was made to a statement that the electricity undertaking 
was working at a loss of £1,000 per annum. That this is incorrect 
would appear trom the following figures taken from the accounts 
for the last vear. The total cost of working is given as £2.923, 
excluding capital charges. The net revenue was returned as 
£3.465. As, however, £929 was required for sinking fund, &c., 
the final loss for the year was £390. It should, however, be 
pointed out that no allowance has been made in these figures for 
depreciation, but it is stated that the plant has been fully 
maintained out of revenue. 

BRIDLINGTON: Zlectricity Accounts.—The annual report 
records an increase in output of 29,391 units and of revenue 
of £412, making a total of £4,462, in spite of the extensive 
adoption of metal filament lamps. The gross profits have in- 
creased from £2,076 to £2,175, although the price paid for 
coal had risen from 8s. 6d. to 115. 6d. per ton. 

BRISTOL: Damage by Lightning.— Vt is reported that during 
a severe thunderstorm at Bristol on Saturday, a gas main in 
the earth was struck by lightning, split, and set fire to. 

DURHAM: Cables Across the Wear.—The River Wear Com- 
missioners have granted an application from the Durham Col- 
liery Electric Power Co., to place two steel wire-armoured 
electric cables across the river Wear near North Biddick 
(‘ө егу. 

EALING: Tramavays.—The Town Clerk is summoning another 
conference of local authorities with regard to the noise of the 
tramears, 

EASTBOURNE: Electricity Accounts.—It was stated at a 
recent meeting of the Council that the gross profits оп the 
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undertaking for the past year were £24,695, as compared with 
£22,404 for the previous year, in spite of an increase 1n the 
expenditure ot about £2,000, mainly due to the increased price 
ol coal. 

EPSOM: Proposed Extension.—'The Urban District Council, 
at its last meeting, was informed that loans amounting to 
£35,440 had been expended in mains extensions, &c., and in 
order to meet liabilities and. provide for further extensions, the 
Lighting Committee recommended that application be made to 
borrow £1,500. Ot this sum, it was stated, £1.200 would be 
available for future extensions. After some discussion. the 
question was reterred back. 

EXETER: Vramway Accounts.--The annual report records 
an increase in the total passengers carried of 0,655,000 to 
5,754.00. The year’s working has resulted in a deficiency of 
£152 after meeting all capital charges. £78 had been spent 
during the year on the car-shed. The receipts have declined 
from 10d. to 92d. per car-mile. 

GLASGOW: Telephone Defcit.—At the mecting of the tele. 
phone sub-committee last week a statement was presented show- 
ig that the deficit on. the telephone undertaking, including 
interest due to the Corporation loans fund, amounts to £16,000. 
Treasurer Stevenson moved that the preliminary expenses in 
connection with the telephone department be paid out of the 
common good. and that the balance of the dol cienuy be made 
out of the police assessments. An amendment that the whole 
of the deficiency be made out of police assessments was seconded, 
and the original motion carried. When the nunutes came before 
the joint meeting of the City Finance Committee and the Special 
Committee on Telephones, an amendment that the whole ot the 
deficiency in connection with the transfer of the telephone under- 
taking to the Government be paid out of the revenue of common 
good was carried, and it was agreed to recommend that the 
liquidation. of the deficiency be spread over a period of five 
years. 

Tramways.—The traffic returns show that from June 1st, 1907, 
until May 25га, 1908. the number of passengers carried upon the 
Corporation tramways was 221,934,616, as against 220,403,902 in 
the corresponding period of the preceding financial year. The 
receipts amounted to £886,932. an increase of £14,066. The 
system now comprises 894 miles of double track. 

GLOUCESTER: Electricity Accounts.—The City Council has 
agreed to the recommendation of the Finance Committee to 
transfer £1.200 from the waterworks account toward making 
up the debit balance of 21,412 on the electricity revenue 
account. 

GREYSTONES (IRELAND): Electricity Supply.—The fol. 
lowing resolution has been passed by the Wicklow County 
Council :—‘* That the Greystones Electric Light and Power 
Company, not having complied with the conditions required 
with the leave given provisionally by the County Council at last 
meeting. this council hereby withdraws the leave and permission 
then given." 

KENDAL: Electricity Accounts.—The accounts of the muni- 
cipal electricity department for the year ending March ólst. 
1998, show a deficit of £749. The total receipts were £1,077, 
and the expenditure was £1,826, including sinking fund and 
interest. 

LANCASTER: Tramways.—During April there was a profit of 
£28 upon the municipal tramways undertaking. This is the 
first time there has been a balance over ordinary working ex- 
penses since the system started. : 

LEYTON: Electricity Accounts.—The report of the Dis- 
trict Auditor upon the electricity undertaking, presented at 
the last meeting of the Urban District Council, shows that the 
gross profit on the year’s working was £11.106. and the amount 
charged as interest on loans and repayment of principal, £10.170. 
leaving a profit as shown by the books of £956. The auditor 
refers to one or two matters of detail in connection with the 
administration. As to coal the auditor says it is invoiced to 
the Council at colliérv weights, and the consumption of coal 
per unit generated, which is given as 622 lbs.. is based upon 
these weights. If calculated upon the actual weights the con. 
sumption is about 644 Ibs. per unit, which anpears to be very 
high. In regard to the results of the working of the under- 
taking. the auditor points out that no account has been taken 
of interest and redemption of debt accrued, but not pavable 
during the year. There ought to have been charged to the 
tramway revenue account. in addition to the accrued. charzes 
for tramway loans. a proportion of the accrued charges tor 
loans for purposes of street widenines. The cost of these 
widenings has been charged when pavable on a uniform basis 
of one-third to tramways and two-thirds to district fund. A 
gross profit of £5,801 was shown on the years working of the 
tramways undertaking: 29.814 was charged for redemption of 
loan debt and interest, leaving a loss. as shown by the books, 
of £6,012. The deficiency on the working of {һе undertakinz 
fiom its acquisition to March 31st, 1907, was £9.326. In com 
menting on the report the engineer remarked that the consump- 
tion of coal per unit was not a criterion of its economical use: 
the true criterion was the cost per unit. 

The Electrical Engineer presented a report as to the hreax- 
down which occurred at the electricity works on Good Friday. 
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owing to one of the new armatures burning out. As the other 
set Was running also, the burn out temporarily disabled it in an 
unusual and unexpected manner. After a little time had been 
spent in trying to get the armature to work again, the engineer 
coupled up with West Ham and Walthamstow, in order to 
get the tramcars moving. The supply was off for about two 
hours. Ultimately the trouble was located апа rectified. 

LONDON: New Electric Ambulance Station in the City.— 
A new electric ambulance station was opened last week at the 
new city police quarters in New Street, Rose Alley, Bishops- 
gate. One Шырп vehicle, similar to that described in 
ELECTRICAL ENGINEERING, Vol. 1., page 653, is at present in 
use at the station, but accommodation is provided for two. 

London County Council Tramways.—The new line from 
Hammersmith to Harlesden, which passes the Wood Lane 
entrance to the Franco-British Exhibition, was opened for 
trattic last Saturday. ‘This line is the first to be worked on the 
overhead trolley system by the Council. 

Camberwell New Tramway Route.—The Tramways Depart- 

ment of the London County Council has. notified е 
Borough Council of its intention to commence at once with the 
construction of the tramways lines from the present terminus 
at Dulwich Library in Lordship Lane to Dartmouth Road, 
Forest Hill. The lines will be constructed upon the conduit 
system. 
" Paddington.—The negotiations between the Metropolitan 
Electric Supply Co., and the Borough Council, with regard 
to the proposed removal of the company's generating station, 
and the suggested reduction in the price charged for current 
were in abevance for rome time in consequence of the com- 
pany’s assessment appeal being pending. Since the decision in 
the appeal, however, negotiations have been reopened, and the 
General Purposes Committee of the Borough Council state that 
they hope soon to be able to present a report upon the matter. 
From a report issued by the Guardians it appears that the 
total expenditure on lighting last year was £1,356, divided as 
follows :—£802. gas: £554. electric light. In the preceding year 
the figures were £805 gas, £507 electric light. The other 
figures since electric light was introduced were аа follows :— 
1898-9 (1) gas, £697; (2) electric light, £219; 1899-0, (1) £754. 
(2) £245; 1900-1, (1) £779, (2) £451; 1901-2, (1) £794, (2) 
£478; 1902-5, (1) £751, (2) £533; 1903-4, (1) £819, (2) £540; 
1904-5, (1) £765, (2) £515; 1925-6, (1) £735, (2) £471. 

MAIDSTONE: Municipal Electrical. Association Convention. 
—Mr. E. E. Hoadley has been appointed the otticial delegate to 
attend the convention of the Incorporated Municipal Electrical 
Association, to be held from June 30th until July rd, in 
Nottingham. ‘ 

Tramway Routes.—The Light Railway Committee of the 
Corporation held a conference last week with a number 
of traders in the town with reference to ап extension 
of the tramways in the north ward, to which considerable ob- 
jection has been taken. The traders along the line of route 
proposed by the Council object to the proposal so strongly 
that they have urged the construction of a new street to take 
the tramways, on the ground that the cost of this would be 
considerably less than widening the thoroughfare originally 
decided upon. After considerable discussion, and as no agree- 
ment could be come to, the meeting was adjourned for a week. 

MANCHESTER: Tramway Staff. Medical [Inspection.—' The 
Tramways Committee has decided that applicants for appoint- 
ment on the general trattc staff of tramways undertaking must 
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ACCRINGTON.—The Electricity Committee have discussed 
the making of a reservoir for condensing ‘water, and the 
Porougzh Surveyor has been instructed to prepare plans and 
estiinates for early consideration. 


BECKENHAM.—A recommendation by the Education Com- 
mittee that electric light should be installed in the boys', girls', 
and infants’ schools at a cost of £225, has been adopted. 


BLACKBURN.—The Board of Education have approved of 
the erection of two higher elementary schools on the Blakey 
Moor site of Blackburn, to accommodate 300 boys and a similar 
number of girls. Both will be lighted with electricity. 


Messrs. J. Parkinson & Sons, Ltd., builders, of Blackpool, 
have received the contract for the rebuilding of the Blackburn 
Theatre Roval, which will be lighted by electricity. 

BRADFORD.-—Tenders are invited for the electric lighting 
installation at the Town Hall extension. Particulars from 
City Architect. Whitaker Buildings, Brewery Street, Bradford. 
Tenders by June 10th to Town Clerk. 

CARLISLE.—Tenders are invited for an electric lighting in- 
stallation at the Carlisle Girls’ New Secondary School. Full 
particulars from the Consulting Engineer, Mr. W. J. Hide, 42 
Produce Exchange Buildings, 8 Victoria Street, Liverpool, and 
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undergo medical examination, and Dr. Stuart, of Newton Heath, 
has been appointed medical otficer to the department. 

MEXBROUGH : 7'ramways.—A good deal of excitement was 
caused in Mexbrough on Monday by a tramway stud which had 
а "live," by which two ne and a dog received severe 
shocks. i 

NOTTINGHAM: Electricity Supply.—The report of Mr. H. 
Talbot, which was submitted to the City Council last Monday. 
records extensions to the mains during the year of 1:68 miles. 
making a total of 55°94 miles. The lamp connections have in- 
creased during the year from 321,240 to 349,699, and the motors 
connected have increased by 99 h.p., being now 841 in number, 
with an aggregate output of 3,418 h.p. 11,116.855 units have 
been sold, of which 4.112.648 were for lighting, 1,709.208 for 
power, and 5.294.979 for traction. This shows an increase of 
1.586, (39 over last year's figures. The total costs, including 
capital charges, have declined from 1:704. to 1:634. per unit 
d notwithstanding an increase of 25 per cent. in the price of 
coal. 

SUNDERLAND: Z'ramways.—The net profit upon the Cor- 
poration tramways for the year ended March 3lst, 1908, 
amounted to £10,101. "The trattic receipts were £68,797, a de- 
erease of about £4,000 over the receipts of the previous vear. 
The sum of £3,348 has been put to the relief of rates. ў 

WALTHAMSTOW: Electricity Supply.—A report presented 
by the Electrical Engineer to the Urban District Council shows 
that during April the units generated totalled 271,453 (lighting. 
165,388 ; traction, 106,070), this being an increase of 23,011 units 
as compared with the corresponding period of last year. In 
March there were 249,442 units generated (lighting, 168,749; 
traction, 80.695), an increase of 18,056 units as compared with 
the quantity generated during March, 1907. During the current 
year ld. per unit is to be charged for current used by the 
tramways undertaking. This is subject to revision at the end 
of the year. 

WARSAW: Tramway System.—Electric trams are being sub- 
stituted for the horse-driven trams, which were introduced in 
1881. The system includes a power-house with three turbo- 
generators of 1,800 h.p. each, and 180 tramcars. The syndicate 
which manages the system is to pay the city £40.C00 per annum 
and 54 per cent. on the invested capital of £700,000. The re- 
maining profits are to be divided equally between the city and 
the syndicate. The concession to the syndicate extends up to 
the year 1922. | 

WEST BROMWICH: Electririty and Tramway Accounts.— 
The annual report of the electricity undertaking states that there 
has been a decrease of £61 in the total revenue, which now 
stands at £12,971. The number of units sold was 1,824,887, an 
increase of 25,554 over last year’s figure. The gross profit is 
given as £6,914, leaving а net surplus of £2.030 after deducting 
capital charges. The figure shows a decrease of £593 from last 
year. In the Tramway Department, a surplus of £509 has been 
produced, which is available to reduction of the outstanding 
deficit to £1,092. 

YORK: Electricity Accounts.—The accounts of the electricity 
department for the year ended March 91st, 1908, show a balance 
of £7,697. To this sum has had to be added £19 in order to 
make up the amount due for sinking fund and interest. The 
deficit upon the electricity undertaking to date, £4.927; the 
total capital expenditure is £125,254. The receipts during the 
past year amount to 515.824. and the expenditure, not taking 
into account interest and sinking fund, was £8,127. : 
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tenders to the Secretary, Education Department, The Courts, 
Carlisle, Ьу June 5th. | | 

CLEETHORPES.—Tenders are invited for the erection of a 
wireless telegraph station. Particulars from District Surveyor 
of Coastguard Works, 28 Pavement, York, or Director of Works 
Department, Admiralty. Tenders by June 12th. 

COLNE.--Tenders are invited for (1) induction motor 
generator and high-tension transformer; (2) high- and low- 
tension switchgear; (3) high-tension lead-covered paper insu- 
lated cable. Full particulars from Mr. A. G. Cooper, the Elec- 
trical Engineer (fee £1 15., returnable), and tenders to the 
Chairman of the Electrical Committee by June 15th. (See an 
advertisement this week.) 

COPENHAGEN.—H.M. Consul at Copenhagen has forwarded 
a copy of the conditions and specifications relating to tenders for 
the supply of 4,000 to 5.000 electrical meters. Delivery to take 
place between August, 1908 and 1909. Tenders should be marked 
“Tilbud раа Maalere," and should reach Direktøren for Belvs- 
ningsvaesnet, Raadhuset, Copenhagen. before midday on June 
lOth next. 

DEVONPORT.—-Mechanical stokers are to be installed at the 
Corporation's power station. 

ILFORD.—Tenders are invited for surface condensing plant 
and cooling tower, steam and feed pipes, boiler feed pump, &c., 
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and extensions and alterations to main switchboard. Full parti- 
culars from Mr. A. Shaw, Electrical Engineer to the Council, 
Electricity Works, Lea Street, Ilford, and tenders to the Chair- 
man of the Urban District Council by June 10th. 

LONDON: Fudham.—In order to improve the lighting of the 
South Branch Library. the Borough Electrical Engineer has been 
instructed to chanve all the 8-c.p. lampsin the reading-room and 
lending department to 16-c.p. lamps, to instal three 35-watt 
metal filament lamps in the reading-room, suspended over the 
reading tables, 12 to 15 ft. from the floor, and to fix one drop 
pendant with one 50-с.р. lamp in the entrance hall in place of 
the present three-light fitting. 

Poplar.—|n order to meet an increased demand from the 
London and India Dock Co., the Borough Council is to lay new 
cable and ducts, at an estimated cost of £357. Existing cable, 
Хс., of the value of £215 is to be reclaimed, so that the net 
capital cost will be £121. It is proposed to erect a new sub- 
station in East Ferry Road, on а site to be leased from the 
Millwall Dock Co. 

^tepney.—' lenders are to be invited for annual supplies of 
meters, demand indicators, time switches, and are lamp carbons, 
and for about 12.000 tons of coal—a proportion of Welsh smoke- 
less and a proportion of hard bituminous steam coal (large and 
small). 

MAIDSTONE.— The erection of an Entz reversible booster 
and a battery for the supply to the tramway has been decided 
upon. The existing battery at the electricity works is to be 
replated with larger plates. А 

MALVERN.—Tenders аге invited for the supply, delivery, 
and erection of a 50kw. steam alternator exciter, &c. Par- 
ticulars from Мт. W. J. Baker, Engineer and. Manager, and 
tenders to the Clerk by June 29th. (See an advertisement this 
week.) 

MYSORE.—The steam pumps at the Mysore Waterworks are 
to be converted to electric driving. 

NORWICH.—Tenders are invited for: (1) Supply and erec- 


tion of a water tube boiler, with mechanical stoker, economiser, 
&c.; (2) wiring supplies (not cables). Particulars from the City 
Electrical Engineer, and tenders to the Chairman of the Elec- 
tricity Committee by June 9th. ; 

SPAIN.—The (rareta of May 22nd contains а copy of a law 
authorising the Spanish Government to call for public tenders for 
the construction and installation of the new submarine telegraph 
cable from Cadiz to Teneriffe, thence to Gran Canaria, Palma у 
Gomera, from the latter island to Hierro, trom Gran Canaria 
to Fuerteventura and from thence to Lanzarote. Tenders are 
to be invited during the course of the present wear. and the 
total cost. not to exceed 5,000,000 pesetas (about 172,413/.). is to 
be distributed over two years. Local representation is neces- 
sarv. 

ST. HELENS.-—An application is to be made to the Local 
Government Board for sanction to burrow £10,426 for extensions 
to the electricity undertaking. 

WEDNESBURY.—The sanction of the Local Government 
Board has been received to the following loans:—(a) £2735 to 
detray excess expenditure on electricity meters up to March 
ólst, 1907, a period of five years being allowed for the repay- 
ment; (b) £1.846 to defray excess expenditure on electricity 
mains up to March 515, 1907, a period of 25 vears being allowed 
for repayment; (c) £1.200 to meet prospective expenditure on 
electricity mains and services, a period of 25 vears being allowed 
for repayment. І 

WIGAN. -It has been decided to re-model the Wigan and 
Pembroke electricity station 1n accordance with the recommenda- 
tion of the Electrical Engineer, and application is to be made to 
the Local Government Board for sanction to borrow £56.545. 

WILLESDESN.— lenders are invited for the supply and 
erection. of a 300-kw. converting plant. Full particulars froin 
Mr. J. G. Brace, the Council's Electrical Engineer, Salusbury 
Road, Kilburn, and tenders to the Chairman ot the Electricity 
Committee by June 18th. (See an advertisement this week.) 


TENDERS RECEIVED AND ACCEPTED 


ACCRINGTON.— At a meeting of the Town Council on June 
Ist, the Mayor reported having visited the Brush Company s 
works in company with the Town Clerk and Electrical Engineer, 
and after inspecting workmen’s time sheets and wage lists they 
had unhesitatingly placed the order tor the two single-deck cars. 
During the progress of construction of these cars, the Council 
foreman, Mr. Pilling, was instructed to pay periodical visits 
to the works at Loughborough, for supervision апа inspection. 

AUSTRALIA.—The Australian Mining Standard states that 
the Adelaide Tramway ‘Trust has accepted the tender of Messrs. 
Snath and Tymms for the construction of 54 miles of per- 
manent way, forming what is known as the "inner system” 
of the Adelaide Electric Tramway Service. The amount of the 
tender has not been ofticially disclosed; it is said, however. to 
be over £160.000, though slichtly below the estimate made 
һу the engineer. The contractors undertake to complete the 
first. section, namely, the North Adelaide service, by the end of 
November, and the whole svstem within 18 months from date of 
the contract. The total amount of works in contemplation, 
and for which tenders will be called in sections, will cost about 
-:602.0200, the present being, so far, much the largest amount 
in one tender. 

The New South Wales Postmaster-General's Department has 
accepted the following tenders :—1,000 common battery wall 
telephone sets, at £2 9s. 6d. each, R. B. Hungerford, Sydney ; 
100 common battery table telephone sets, at £2 115. 9d. each, 
James Paton & Co., Sydney; 440 yards cable telephone, brass 
sheathed rubber, 208 pairs. £480, the Union Cable Co., Ltd., 
Sydney : 8} miles of cable, paper insulated, 104 pairs, lead-covered, 
12.11. conductors, £509 per mile; 10 switchboards for 100 metal- 
lic circuits, at £45 18s. 7d. per switchboard, R. B. Hungerford, 
Svdney ; 4 miles of cable, paper insulated. 52 pairs, lead-covered, 
201b. conductors, £252 per mile; 3j miles, 59 pairs, £193 per 
mile; 5j miles, 26 pairs, £149 per mile; 24 miles, 15 pairs, £90 
per mile, British Insulated & Helsby Cables, Ltd.. Melbourne. 

BEXLEY.—Following tests of sections of the steam pipes at 
the Urban District Council's electricity works is to be carried 
out. in order to effect improvement, at an estimated cost of 
£425. Messrs. Babcock & Wilcox are to substitute new piping 
for the whole of the piping on the superheated range, and a 
Sugden superheater is to be substituted for one of existing 
Schmidt superheaters, the cost estimated being made up of 
‘£280 for steam piping, &c., and £145 for the new superheater. 
At the last meeting of the Urban Council a complaint was made 
that the work should have been put out to public tender, but 
it was explained that the Electric Lighting and Traction Com- 
mittee was informed that if that were done the cost would be 
a great deal more. It was also stated that no firm would tender 
owing to the odd lengths and sizes required. ‘The estimated 
cost was based on Messrs. Babcock & Wilcox’s quotation. 
Twelve pairs of destination indicators, costing £6 per pair, ате 
to be obtained for use in connection with the tramways to 
Woolwich. 


DERBY.--The tender for the supply of bitumen cable. at 
£471, of Messrs. Johnson & Phillips, has been accepted subject 
to the approval of the Council. 

LEY TON.—At the last meeting of the Urban District Council 
the Electrical Engineer reported that it was necessary to Increase 
the plant at the generating station. In order to get in anothe” 
traction dsnamo without the costly expedient of another trac- 
tion set, he proposed to set back the large Willans ensine ot 
the lighting side ot the station, and interpose a traction dvnaine 
of 440 kws. capacity between it and its present dynamo. Thi 
would enable the engine to be used either on traction or lichting. 
The Lancashire Dynamo and Motor Co. had offered to divert 
а dynamo of suitable size to the Council's use. and to «om- 
plete and erect it in working condition by July 24th, for £550 
The British Westinghouse Co. also offered a dynamo for £672. 
but this machine is too large to go in the space available. 
The Council has accepted the offer of the Lancashire firm. and 
of Messrs. Bertram Thomas, at £86 7s. 5d., for a switch 
panel and extension of the switchboard. 

Ав a result of experiment with mechanical furnaces for burn- 
ing slack coal, one made by the Underfeed Stoker Co.. Ltd.. 
is to be purchased for £454, and the company will take pay- 
ment monthly, according to the saving effected. agreeing to 
restore the boiler to its present position if no saving is eftected. 

In connection with the conversion of publie arc lamps. the 
Oliver Are Lamp Co. will allow 17s. 6d.. without the globe. for 
each old type аге lamp of their make displaced by their. tlame 
arc, and will allow 2s. 6d. for each globe returned to them. 
They will undertake without charge to enlarge the magazine 
of the six tlame lamps of their make which are already in 
use. The cost of a lamp, with weatherhood, contact gear, and 
winch, including the 17s. 6d. allowance, will be £10 8s. 64. 
The Engineer having reported that the flame arc lamps erected 
on trial by the Oliver Co. were burning reliably and steadily. 
the Council has decided to use the lamps of this company for 
the conversion of 24 lamps in the High Road. Leyton. 

Che Urban District Council. received the following tenders 
for the supply and maintenance of telephonic communications 
and electric. call bells to firemen's residences (25 bells and 4 
telephone circuits) :— National Telephone Co.. £54 1С. per 
annum; Stuart & Moore, £48 10s. per annum: Headland & 
Headland, installation of new system, £220 15s.. maintenance. 
£11 per annum, existing system maintenance, £18 per annum 
The Council has decided to enter into a seven vears’ agreement 
with Messrs. Stuart & Moore, the system to be handed over to 
the Council at the end of seven vears in thorough working order. 

LONDON: Mermondsey.—The Borough Couneil has received 
the following tenders for plant extension at the electricity 
works :— Boiler : D. Adamson, £2.455: Babeock & Wileox ipro- 
visionally accepted), £2.025: Ed. Le Bas, £1.290. Steam 
Dynamo : tenders were received from fourteen firms, all ot 
them submitting a number of alternative tenders. The tender 
of Siemens Bros.” Dynamo Works for a Siemens’ dynamo, with 
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Howden engine, at £4,828, was provisionally accepted. Messrs. 
Deane & Beal's tender for £3,374 for an evaporative condenser 
was accepted provisionally, although several firms tendered 
lower prices for condensers with cooling towers, 

St. Pancras.—The Board of Guardians has accepted the tender 
of J. C. Christie, Mansell Street, Aldgate, E.C., for the supply of 
one gross of incandescent. electric lamps at 8s. 6d. per dozen. 
Two other quotations were obtained at 9s. 6d. per dozen re- 
spectively. 

Southwark.—The Borough Council has received the following 
tenders for an induced diaught plant (which 18 to be installed 
at the electricity station, in order to overcome ditlic ану experi- 
enced in maintaining steam—especially during the period of 
maximum load- іп consequence of which the Electrical Engineer 
has been unablesto get the boilers blown down for cleanine and 
repairs during the winter months) :— James Howden & Co.. (1) 
fan £525, (2) motor £547, (3) total £672; Sturtevant Engineer- 
ing Co., (1) £255. (2) £235, (3) £470; Davidson & Co., (5) £395: 
Musgrave & Co., (1) £140, (2) £264 15s., (5) £404 15s. ; General 
Тыш Co.. (1) £125, (2) £219 10s.. (3) £544 1Cs.; Crompton & 
Co., (1) £177 10s., (2) £218. (3) £455 10s. ; Butfalo Forge Co., 

1) £125. (2) £222 10s., (3) £347 10s. ; Pooley & Austin, (1) £155, 


(2) £242, (3) £397; Baxter & Gaunter. (1) "£168, (2) Биэ? ios. 
(5) £405 iC wus Кес al Ordnance a eae Co., (5) £485; 
Electrical Construction. Co. (provisionally accepted), (3) £550; 


Lanes. Dynamo & Motor Co., Ltd., (1) £180, (2) £263 15s.. (3) 
£445 15s.: Pumsted & Chader (1) £188 10s.. (2) £266 10s.. (5) 
£455; Mathews & Yates, (1) £152, (2) £222 10s., (3) £514 10s. ; 
Mather & Platt. (1). £160, (2) £295. (3) £455: Siemens Bros. & 
Co., Ltd., (5) £417; J. Crawford, (1) £164 10s., (2) £505, (3; 
£467 10s.; Heenan & Froude, (1) £194, (2) £225. (5) £419. The 
Electrical Engineer's estimate for plant was £475. including the 
necessary structural work and flue connections. It is proposed 


to carry out the necessary fixing and fitting of the machinery 
and cutting away and building up of bric kwor k. at an estimated 
cost of £149, with the staff of the electricity station, under the 
Engineer's p 

:X.—At the meeting of the County 
Мау 28th, the “Light Railways Committee reported that the 
contract for the construction of the tramway, High Road and 
Church Road, Willesden, had been completed by Messrs. Dick, 
Kerr & Co., the contractors, at a cost of £54,926. The estimated 
cost of the works was 546.500. The additional expenditure of 
£8.426 was made up of extras in respect of excavation, and 
concrete works to drains, special works to properties (compensa- 
tions), &с., «с. By far the largest items were for extra concrete 
to secure good foundations for the track work and roadway. 
When the works were in progress it was found necessary to fill 
in concrete to а much greater depth in certain portions of the 
road than was anticipated, owing to bad foundations. 

WALTHA Urban District Council has accepted 
the following tenders for the supply of plant for the generating 
station :— Siemens Bros.’ Dynamo Works. Ltd., two engines and 
dvnamos, £5,595; Babcock & Wilcox. Ltd., boiler-house plant, 
£1.420: Ledward & Beckett, Ltd.. condensing plant, £2.270 10s. ; 
Alphons Custodis Chimney Construction. Co.. chimney, £856; 
Johnson & Phillips, Ltd., switchboard, £641 15s.; Paterson 
Engineering Co., Ltd., water softening and purifying plant, 
£425. Tenders for the two sets of engines and dynamos, in 
addition to the tender of Siemens Bros; Dynamo Works, 
Ltd., were received from the General Electrie Co., Ltd., British 
''homson- Houston. Co., Ltd., Electric Construction Co., Ltd., 
and Dick, Kerr & Co., Ltd. The Light Railways Committee 
has decided to accept the tender of Estler Bros. for the supply 
of 14 sets of patent block system signals, with lamp attachments, 
at £19 10s. per set. 


Council. on 


COMPANIES’ MEETINGS AND REPORTS 


ANGLO-PORTUGUESE TELEPHONE.—'Ihe annual report 
records agross revenue of £39,695, and expenses amounting to 
£21,506. Royalties to the extent ‘ot £1,105 were paid to the 
Portuguese. Government, leaving a gross profit of £17,085, out 
ot which, after payment of debenture interest, sinking fund, 
and income tax, there remained a net profit of £15,089, which, 
with the addition of 595,655 brought forward from last year, 
gives £16,745 available. An interim dividend of 5 per cent. 
was paid last November, and a final dividend of 5 per cent. 18 
now recommended, — £5,C00 is to be placed to reserve, and 
£5.745 carried. forward. A continuous Improvement of the 
company's business 1s reported. 

CAVEHILL & WHITEWELL TRAMWAYS. 
the vear ended December 515% last. states that the unfavourable 
weather conditions and the strike of dock labourers and carters 
in Belfast have had an adverse intluence upon the traflic receipts. 
Vhe total receipts, including the profit from the Delle Vue 
Gardens, amounted to £4,450, and the working expenses (includ- 
ing £1,151 paid to the Corporation for current at 2d. per unit) 
amounted to £3. 377, leaving a profit on working of £1,055, from 
which muet be deducted debenture and other interest, leaving 
a net profit of £159, which it is proposed to carry forward. 
The revision of fares which was put into operation in October 
last has had satisfactory results. In May, 1907, the directors 
entered into an agreement for the sale of the company s lines 
to the Corporation subject. to the Corporation obtaining the 
necessary powers to purchase. The promotion of an Act of Par- 
liament for that purpose was approved by a large majority of 
ratepayers, but the Bill was successfully opposed in the House 
of Commons. The directors are now endeavouring to arrange 
with the Corporation for the much-needed through service of 
cars. The report concludes with the statement that the statutory 
powers possessed by the company confer upon it inalienably for 
ever the sole right of running tramcars along the route occupied 
by its lines. without power to the road or any other authority 
at any time either to purchase the line or impose a rent. 

DURHAM COLLIERIES ELECTRIC POWER.-— The report 
for the two vears from March 31st, 1906. attributes the losses 
shown by the profit and loss account, to interest on debentures, 
and temporary loans required in consequence of the subscribed 
share capital being insufticient to meet the cost of completing 
the undertaking. 6150.060 five per cent. first mortgage de- 
bentures were issued last year. Ayreements have been entered 
into with the Newcastle-on-Tyne Electric Supply Co.. by which 
that company ijs to operate the undertaking for a period of 
42 years, but in order to carry this into effect the frequency of 
the plant has had to be changed from 40 to 50 cycles per 
second, which entailed great expense in alterations to both the 
generating plant and the consumers’ plant. The Newcastle 
company, however, paid £6.000 as compensation for the delay. 
The gross profits for the two years have only amounted to 
£2.200, and after payment of prior charges the debit balance 
is £11,900. The fact, however, that the Newcastle company are 
now working in harmony with the undertaking, and not as com- 
petitors, is favourable to future developments. A consider- 
able sum of money is required to enable the company to dis- 
charge its present. liabilities, and extensions of mains and plant 
are required. It is therefore proposed that an issue of 5100.000 


six per cent. second mortgage debentures should be created, 
and that £50.00 of these should be issued with the least 
possible delay. Mr. А. W. Tait has been elected. to a seat on 
the board. At the meeting held on Tuesday. Sir Douglas Fox, 
who presided, referred to the arrangements for working in 
harmony with the Newcastle Co., and said that at the present 
time the load was between 10.000,000 and 11,000,000 units per 
annum, and was increasing rapidly. The report was adopted, 
and the resolution to issue further capital was approved at an 
extraordinary meeting which followed. 

FELTEN & GUILLEAUME LAHMEYERWERKE.- Accord- 
ing to the balance-sheet for the year 1907, the gross revenue 
from manufacture, shares in other companies, and other re- 
sources amounted to 15,444,748 marks, as against 15,022.820 
marks in the previous vear. The net profit was 6,585,622 marks, 
which is allotted as follows :— 508,204 marks to reserve fund; 
10 per cent. dividend, absorbing 5.275,000 marks; workmen's 
fund, 90,000 marks; otlicials'- pension. fund, 159,000 marks; 
directors’ share in profit, 527.215 marks; carried forward to 
next account, 455,202 marks. Last vear's dividend was 11 per 
cent. The contracts and orders obtained exceeded considerably 
those in the past vear, this being due to the cable works, as 
the amount represented bv the dynamo works had diminished 
slightly. Оп the other hand, the machinery апа plant. delivered 
and installations erected. was 16 per «ent. higher than in the 
preceding year, and the improvement showed particularly in 
the dynamo works ; there was a 10 per cent. increase in the 
cable works and 33 per cent. in the dynamo works. The latter 
was due to the large number of orders obtained in the previous 
vear, and still uncompleted in the year under review, so that 
the number of orders on hand at the conclusion of last year is 
somewhat smaller. During the year under review 9,330 
machines were made at the dynamo works, with a total output 
of 385,000 h.p., as compared with 8,070 machines with 
265.000 h.p. in the preceding year. ‘The reason that a diminu- 
tion of 1 per cent. has been made in the dividend is partly 
that the profits from associated. companies have fallen off and 
partly due to a three-weeks' strike in the spring of last year 
at the dynamo works, in addition to which the uncertain indus- 
trial future and the money market conditions were also taken 
into consideration. The number of officials and workmen rose 
from 10.470 at the end of 1906 to 11,760 at the end of 1907. Of 
these 6.535 are employed at the cable works and 5,225 at the 
dvnamo works. The report states that the price of raw 
materials, especially of metal, diminished considerably in the 
vear under review. On the other hand, new contracts made by 
the company show that there is а considerable deterioration in 
the condition of the markets. The tariffs in foreign. countries 
continue to occasion difficulties. and special reference is made 
to the preferential treatment accorded by some of the British 
colonies to Great Britain. Other difficulties are anticipated on 
account of the new British Patents Act. and the possibilty that 
the Government of the United States may pass a similar 
measure. | 

HONG KONG ELECTRIC.—The annual report gives the 
balance at credit of profit and loss accounts as $159,637, of 
which $3,000 is absorbed by directors’ fees. A 10 per cent. 
dividend and a bonus at 2 per cent. is recommended, and it is 
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proposed to write off $71,920 for depreciation, to pay a bonus 
to the staff amounting to $3,395, and to carry forward $9,321. 
The lamp connections are given as over 47,400 8-c.p. lamps, 
and 85 arc lamps and 24 electric lifts are being maintained by 
the company. Two new 300-kw. Diesel alternators have recently 
been erected. 

MADRAS ELECTRIC SUPPLY.—The report states that the 
construction of the generating station is not so far advanced as 
the Board expected, owing to delays in obtaining the necessary 
bricks and other materials. The plant, machinery, and appli- 
ances are, however, ready for installing in the station. The 
mains in the compulsory area have been Taid as required by the 
terms of the license, with the exception of a small length, the 
materials for which were diverted to extensions required for 
the supply of some intending consumers. The contracts for the 
tramway generating plant, the feeders, and the erection and 
equipment of the sub-station, necessary for the supply to the 
tramways, have all been let, and it is hoped that the commence- 
ment of tramway supply will be made at the beginning of next 
year. There are a number of consumers already connected with 
the mains, with an equivalent of 3,686 lamps of 8 candle- 
power. These are being supplied from the small temporary 
plant, and it is not considered advisable to make further connec- 
tions until the permanent machinery is at work. Applications 
have been made to the Government for extensions of the license 
to enable the company to supply current in Fort Nt. George, and 
to the Port Trust in Madras. The meeting will be held on 
Wednesday, June 10th. 

SAO PAULO TRAMWAY LIGHT AND POWER CO. 
annual report records an increase of net earnings from 
$1.568.162 to $1.595.873. $100.000 has been placed to contin- 
gent account. The quarterly dividends of 2 per cent. and one 
of 24 per cent. have been paid. 

URBAN ELECTRIC SUPPLY.—-The report of accounts for 
the year ended December dist, 1907, shows a gross profit of 
236.435, and, after deducting the London expenses, there is a 
balance of £34,640, which has been carried down to net profit 
and loss account. After adding £633 interest received on 
deposit, and deducting other items, amounting together to 
£12,761, there remains a profit balance of £22.512, which falls 
short by £9,987 of the amount of 832.500, also appearing, 
required to meet the 5 per cent. guaranteed dividends on the 
tssued capital of the company. This deficit, being the debit 
balance as shown in the accounts, has been duly provided by 
Edmundsons'! Electricity Corporation, Ltd., under their contract. 
A provision has been made of £1,612 for depreciation of stock 
of wiring goods and fittings, and also of £462 7s. 6d. for 
depreciation of plant and machinery under the terms of the 
agreement with the contractors. At the meeting yesterday the 
report and accounts were adopted. 

WEST AFRICAN TELEGRAPH CO. report and ac- 
counts, referred to on page 797 of our issue of May 21st, were 
adopted at the general meeting last Thursday. Lord Tweed- 
dale, who presided, said that there had been a considerable 
falling off in the receipts from Portuguese trattic, and a further 
diminution of the amount received, due to diversion of trathe 
owing to interruption. of the lines of other companies. A 
portion of the St. Thomé, Loanda, cable has been renewed 
during the year. A final dividend of 2 per cent. is to be paid, 
making 4 per сеш. for the year. 

WEST INDIA AND PANAMA TELEGRAPH. alf- 
yearly report for the year ended December 3lst last records 
an increase of revenue from £34,205 to £37,262, and a rise 
in expense from £21,611 to £23,028. By the inclusion of 
£1,014 brought forward and interest on investments, there is 
an avallable balance of £16,995. A dividend of £1 6s. per 
share on account of dividends accrued to December 5156, 1907, 
is proposed, leaving a balance of £557. "The cable-ship, Henry 
Holmes, has been overhauled during the year. 


The Institution of Civil Engineers. —The Council of the Insti- 
tution of Civil Engineers propose to award annually a prize 
to be called the Indian Premium to the Author, being a cor- 
porate member of the Institution in practice in India. of the 
best Paper received during the year on a subject connected 
with Indian engineering. This special award, which, when 
made, will be irrespective of any other recognition of the merits 
of such Paper which the Council may accord to it in the 
ordinary course, is derived from the proceeds of certain trust 
funds conveved to the Institution on the closing of the Royal 
Indian Engineering College, and will be of the "value of about 
£355 annually. The Council further propose that the income 
of a legacy of £1,020 bequeathed by the late Mr. L. Е. Vernon- 
Harcourt to the Institution be applied, in general accordance 
with the testator's wishes, to provide for a лепта! lecture on 
some subject relating to rivers, canals, or maritime engineering 
to be delivered before meetings of students of the Institution 
in London, and before such of the provincial associations of 
students as the Council may determine from time to time. The 
Council recently have accepted, on behalf of the Institution. а 
legacy of £1.0€0. bequeathed by the late Mr. Е. W. Webb, to be 
applied to establish a “Webb Prize," to be awarded by the 
Council once in every three vears, or oftener, as the Council 
тау think fit, for the best Paper submitted to the Institution 
on "Railway Machinery," or upon some branch of railway 
machinery which may be prescribed by the Council. 
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ELECTRIC CABS IN BERLIN 


A RECENT issue of Motor Traction contains an article in 
4 which some information is given regarding the petrol and 
electric cabs in Berlin. According to this article there 1s in Berlin 
a practically uniform rate of pay for the driversof the different 
companies, and a uniform rate for both petrol and electric cabs. 
‘the Ја, уе electric сай companies аге paying to their. drivers 
15 6d. per day as pay, and twenty per cent. ої the revenue of 
the day. Experience with electric cabs in Berlin has shown that 
only very large and well-managed companies are profitable, 
Electric cars of several types are running, including N.A.G.,, 
Krieger, Scheele, Lóhner-Porsche, B.E.D.A.G., Maxim, and 
Hagen cars. The average daily receipts are about 35 shillings, 
which corresponds to a distance of about 68 miles. 

The electric cabs of the B.E.D.A.G., Maxim, and Siemens 
Schucaert types have a weight of 30 to 56 cwt. empty. On an 
average 290 watts per mile are discharged from the battery, 
which weighs about 12 ewt. It has been tound that the accumu- 
lator ethciency is ander 70 per cent. (mostly about 62 per cent.), 
and that therefore about 450 watts per mile are used. The fol- 
lowing table of expenses per annum is given :— 


£ s. d. 
Charging. current according to the Berlin 
Supply Tariff 5 44 5 0 
Cost of battery maintenance and renewal (130 
discharges before renewal of plates 1s neces- 
sary) un т us ga pe .. 8210 0 
Tyres d za ues » .. 115 10 0 
lepilrs to locii: gear 20 0 0 


Repairs to chassis (including boxes damaged 

by acid vapours) : 710 0 
te-varnishing of body {w hich by the constant 

charging of battery suffers more heavily 


than the body of a petrol cab) 710 0 
Time of drivers during repairs 56`0 0 
Cleaning of car . 6 0 0 
Garage (dearer on account of battery rooms) 20 0 0 
Oil Bos n боз pu 1 0 0 
Insurance 15 0 0 
Taximeter expenses ы . 90900 
Sinking fund on price of car (£500), including 

two batteries 50 0 0 
Interest on capital 20 0 0 

Total £458 5 0 


The practically level streets of Berlin, 90 per cent. of which 
are asphalted, are very favourable to the etticient driving of 
electric cabs, but in spite of this it remains a fact that only 
belonging to 
large companies, are at present successful. 


Board of Trade Standard Ampere.—A note appeared under the 
heading, "Electrical Science " last week giving an account o: 
a comparison that Messrs. T. Mather and F. E. Smith had 
made between the Ayrton-Jones standard current weigher at 
the National Physical Laboratory and the Board of Trade 
standard ampere. Electrical engineers will be interested to 
know that in the original Royal Society Paper in question it 
was also stated that the Board of Trade standard ampere is 
equal to the international ampere as defined by silver deposit 
within one part in 10.000—that is, within 1/100 part of one 
per cent. In view of the approaching International Congress. 
in which the discrepancies between units and standards may be 
discussed, this is of even greater importance than that the 
difference between the Ayrton-Jones ampere standard and the 
Board of Trade ampere is 1/30 of one per cent. 


Proposed Electrification of Railways in Alsace and Lorraine.-- 
According to the Elektrotechnischer Anzeiger, the Metz Chamber 
of Commerce has presented a memorial to the railway 
authorities in Strassburg, concerning the electrification of the 
railways. The memorial recommends the introduction of a more 
frequent service of light trains on all the branch lines. Of the 
twenty-two lines concerned, about two-thirds run through the 
valleys of the Vosges Mountains, which contain many textile. 
woodwork, and other factories. The remaining railways connect 
the valleys of Lorraine with the main line. The service 18 
particularly suitable for electric traction, as a quick and frequent 
service is required, and the distances between stops are short. 
In Alsace plenty of water-power is available, and in Lorraine 
cheap power couid be generated from blast-furnace gases. 
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MISCELLANEOUS CITY NOTES 


BRUCE, PEEBLES & CO.— It is reported in the Financial 
Times that а scheme for the reconstruction of Messrs. Bruce, 
Peebles & Co. has been approved by a committee of creditors 
and shareholders, and will be presented to the court for sanc- 
tion. Under the scheme holders of the £75,000 of debentures 
ot the company will rank first, then the unsecured creditors will 
receive 7s. 6d. in the £ in new debentures (ranking after the 
old debentures) and 12s. 6d. in the £ in fully-paid shares of 
the new company to be formed. The present preference share- 
holders are to be asked to take three new shares of £1 each 
for every £5 they hold in the old company, and to pay 10s. 
per share in cash, they receiving the £1 shares fully paid. "The 
Ordinary shareholders are to be asked to take one new share 
ot £1 for every £5 held in the company on condition that they 
pay 10s. per share in cash, the £1 share being then issued to 
them as tully paid. 

MARCONI'S WIRELESS TELEGRAPH CO., LTD.—A 
prospectus has been issued offering for subscription 250,000 seven 
per cent. cumulative participating preference shares of £1 each. 
The directors and their friends have already applied for 50,000 
Shares of the present issue on the terms of the prospectus. 
There are no debentures. ‘The preterence shares are entitled to 
a cumulative preterential dividend of 7 per cent. per annum, and 
after payment of a dividend of 10 per cent. per annum on the 
ordinary shares, the holders of the preference shares have the 
right each vear to participate part passu with the ordinary shares 
in any surplus profits which it shall from time to time be deter- 
mined to distribute. The preference shares carry equal rights 
of attending meetings and voting with the ordinary shares, and 
the right to rank in priority to all other shares tor the repay- 
ment of capital, and pari passu with all other shares 1n any 
excess after repayment of capital. A good deal of information 
as to the operation of the company was given in the last annual 
report, which was printed at some length in  ÉLkCIRICAL 
ENGINEERING of April 50th (раце 665). The money to be raised 
by the issue of the participating preference shares now offered 
for subscription is required, among other purposes, for the 
further development of the Marconi system, for working capital, 
and in particular to meet the expenditure and engagements that 
have been necessary and which have still to be incurred for the 
final completion of the Transatlantic stations at Clifden (co. 
Galway) and Cape Breton (Canada). by means of which wireless 
telegraph communication is now carried on between the United 
Kingdom and America. It is intended at once to bring up to 
the same level of etticiency as the Insh-Canadian stations men- 
ticned the two long-distance stations at Poldhu in England and 
Cape Cod in the United States of America. Up to the present 
the Transatlantic Wireless Telegraph Service has been conducted 
at speeds varying up to 24 words a minute, but with a com- 
paratively inexpensive modification of certain parts of the exist- 
ing apparatus, an average speed of at least 30 words a minute 
should be attained, and, further, it is expected that it will be 
possible to send and receive simultaneously at this speed, so 
that 60 words per minute тау be dealt with. 

There have been considerable extensions in the maritime 
service, and the net receipts by the Marconi International 
Marine. Communication Co., Ltd., and its associated companies 
from this source for 1907 is given as £37.504. The Poldhu 
station has been supplying a daily press service to such of the 
Atlantic liners as are fitted with long-distance apparatus. The 
receipts of the Poldhu station from this source alone during 
the two years ending February 29th. 1908, amounted to over 
£13,000. The agreements with various British, Colonial, and 
Foreign Government departments, &c., have resulted in con- 
siderable sales of apparatus, and involve payment to the 
associated companies of sums representing a fixed minimum of 
£13.444 per annum. Mr. Marconi has agreed to act as chief 
engineer to the company for not less than three years. Tt is 
stated that in May, 1908, 10.000 fullv paid up £1 shares were 
allotted to Mr. Henry Cuthbert Hall in consideration of the 
relinquishment and discharge of the companv from all claims 
and demands, whether for salary, commission, or otherwise, 
which were then in dispute. 

WESTERN TELEGRAPH CO.—The directors have declared 
the third quarterly interim dividend of three shillings per 
share, free of income-tax, for the vear ending June 30th. 
1908. being at the rate of 6 per cent. per annum. The dividend 
will be payable on June 24th. 


— 


A Combined Trolley and Battery Automobile. —According to 
the  Electrie Railway Review, experiments аге being made, 
under commercial conditions in Pittsburg.. with a five-ton elec- 
tric delivery which can be propelled either by its own bat- 
teries or when running along tramway routes Ьу taking current 
from the overhead line by means of an ordinary trolley. The 
vehicle is provided with four 25 h.p. motors which are used in 
series on the trolley line or in parallel on the 42.cell battery. 
The gearing permits of а speed of 22 miles per hour when on 
the tramway track, which 18 fast enough not to interfere with 
the tramway traflic, and the battery can propel the car at 8 
miles per hour. A smaller car on the same principle has been 
in use for parcels delivery for two years. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Scns, of 
9 Philpot Lane, London, E.C. inform us that the price of elec- 
trolytic wire bars, net c.i.f. port of arrival, quoted Tuesday 
night, was £59 55. to £59 15s. per ton (last week £59 to £60 
per ton). 

DISSOLUTION OF PARTNERSHIP.—Joseph D. Jones and 
Bennet J. Boddington, carrying on business as electrical 
engineers at 150 Finchley Road, N.W., as J. D. Jones, Bodding- 
ton & Co., have dissolved partnership. Debts by J. D. Jones at 
150 Finchley Road, N.W. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
Ernest Goacher, Gateford Road, Worksop, Electrical. Engineer, 
has been adjudicated bankrupt. 

А meeting of the Industrial Storage Battery Syndicate, Ltd., 
will be held at 20 Mildmay Chambers, 82 Bishopsgate Street, 
London, E.C., on July 186, at 12 noon, to hear the liquidator's 
account of the winding up. 

Albert Lord, trading as an electrical engineer, under the title 
of Lord Brothers, at 154 Deansgate, Manchester, has been adju- 
dicated bankrupt. 

The liabihties of Ernest Albert Gresham, of 6 Harehills 
Avenue, Leeds, late of Westborough, Scarborough, Yorks, elec- 
trical engineer, are stated at £103 16s. 8d., and the assets are 
estimated at £19 1s. 9d. 

Walter Wardle, electrician, of 14 Osborn Road, Levenshulme, 
Manchester, has been adjudicated bankrupt. 

LONDON ELECTRICAL FITTINGS CO.—The name of the 
London Electrical Fittings Co., of 15 and 16 Newman Street, 
Oxford Street, has been changed to “Galsworthy, Ltd." 


APPOINTMENTS AND PERSONAL NOTES 


Mr. H. R. Forbes Mackay, the new City Electrical Engineer 
at Sydney, Australia, was, says the Australian Mining Standard, 
welcomed on his arrival last month by a dinner, which also 
partook of the nature of a farewell to the retiring Electrical 
Engineer, Mr. T. Rooke. 

Mr. F. Spencer, late manager of the Halifax Corporation 
Tramways, has been presented with a roll top desk by members 
of the Town Council as a mark of appreciation of his services. 


NEW PUBLICATIONS 


‘Telephones : Their Construction, Installation, Wiring, Opera- 
tion, and Maintenance." By W. H. Radcliffe and H. €. Cush- 
ing. (London: Crosby, Lockwood & Son.) Price 4s. 6d. 

‘*Radio-Telegraphy.” By C. С. Е. Monckton. (London : 
Archibald Constable and Co., Ltd.) 6s. 


Institution of Electrical Engineers.—The following is the result 
of the ballot for new members at the annual general meeting 


.on Thursday :—Associate Members: б. В. Barham, М. Т. 


Bower, W. Buchanan, Н. Burge, E. C. Churchward, E. Н. 
Cockshott, J. G. Doran, J. I. Gear, J. W. Hogg, G. E. Mason, 
J. A. O’Brien, W. B. Packham, F. E. Saunders, W. P. Scott, 
W. A. Scott, F. G. Sherwood, H. E. Sutton, A. S. Tresilian, 
E. B. Trimmer, W. E. Vidal. 


Bournemouth Tramway Disaster.— The inquest on the victims 
of the tram disaster of May Ist was resumed on Wednesday, 
May 27th. А report of the proceedings at the inquest on May 
13th and 14th was given on page 764 of our issue of May 2154. 
The inquest was then adjourned until the 27th on account of 
the illness of the driver. As the driver is still unfit to attend, 
the coroner, Mr. F. Lefroy, after mentioning that the con- 
ductor, ticket inspector, and all the drivers who were on duty 
on May 1st would be called as witnesses, further adjourned the 
inquest until June 11th. 


Water-power Stations in Spain.—Three water-power stations 
at Leizaran, Quintana, and Puentelarra respectively, the first 
two with a capacity of 4.000 h.p. and the last 8,000 h.p., supply 
the town of Bilbao on the Bay of Biscay with electric energy 
for light and power. The tour three-phase Siemens-Schuckert 
generators at the first-mentioned station are driven by 1,000 
h.p. Pelton-wheel turbines running at 575 r.p.m. They generate 
at 5,000 volts 50 cycles, and this pressure is raised to the 
transmission pressure of 30,000 volts by four groups of single- 
phase transformers, the three in each group ot which are 
connected in star. The second station contains four 1,000 h.p. 
Francis turbines and the third contains four V,COO h.p. units. 
The stations are respectively 49, 38, and 35 miles distant from 
Bilbao, in which town a sub-station with a capacity of 6,800 
k.v.a. has been built. The town of Basconia has a 1,700 k.v.a. 
sub-station, and smaller sub-stations are situated at 5t. Sebas- 
tian, Vitorio, Arrigorriogo, and Mirando. 


PARLIAMENTARY INTELLIGENCE 


EDINBURGH CORPORATION (TRAMWAYS, &c.) PRO- 
VISIONAL ORDER CONFIRMATION BILL was read a third 
time, and parsed in the House of Lords on Tuesday. 

GREAT NORTHERN, PICCADILLY & BROMPTON RAIL- 
WAY.—This Bill came before the Unopposed Committee of the 
House of Lords on Wednesday, and was ordered to be reported for 
third reading. As already announced, the Bill deals with the 
re-arrangement of the capital of the company. At present, 
under an agreement, the profits in respect of each half year 
available for dividends may be applied first in payment. of 
the 4 per cent. accumulated preference dividend on £3.200,000 
capital, and, secondly, in payment of a 4 per cent. accumulated 
dividend on the remaining capital. Any balance 15 to be divided 
amongst the holders of the two classes of shares. lt is now pro- 
posed to cancel this agreement, and to convert a certain num- 
ber of £10 shares into 4 per cent. preference. shares, and to 
convert. the remainder of the £5,200,000 capital into preference 
shares at апу time. 

METROPOLITAN ELECTRIC TRAMWAYS.——All opposition 
to this Bill has been withdrawn. It has been referred. to the 
Unopposed Committee of the House of Commons. 

Electric Lighting Provisional Order Confirmation Bill. No. 2, 
was read a third time and passed in the House of Commons on 
Friday. i 

PROGRESS OF ELECTRICAL BILLS.—The South Wales 
Electrica] Power Distribution Bill was read a third time in the 
House of Lords on Tuesday. and a first time in the House of 
Commons on Wednesday last week. 

The Bristol Tiamways Bill was read a third time in the 
House of Lords on Tuesday. and a first time in the House of 
Commons on Wednesday last week. 

The Wolverhampton Corporation Bill was read a first time 
in the Honre of Lords on Tuesday, 

The Doncaster Corporation Bill was read a third time in the 
Hoase of Commons on Tnesday, and a first time in the House 
of Lords on the same day. 

Electric Lighting Provisional Order Confirmation Pill. No. 1 
was read a first time in the House of Lords on Tue: бау, 

Electric Lighting Provisional Order Confirmation Pill No. 2 
was before the Unopposed Committee of the House ot Commons 
on Thursday. and was ordered to be reported for third reading. 
We gave particulars of this Bill in our issue for May 14th. 

Electric Lighting Provisional Order Confirmation ВШ No. 1 
was read a first time in the House of Lords on Monday. 

TELEGRAPH (CONSTRUCTION) BILL.— On the order for 
the second reading of this Bill, objections were raised to the 
powers the Bill would conter upon the Post Otlice which might 
result in the marring of rural scenery. The Postmaster-General 
said that the object of the Bill was that the Post Office authori- 
ties should have power to obtain way-leaves for telephone and 
telegraph lines against the obstructing of unreasonable in- 
dividuals. He would consider later an amendment relating to 
the lopping or falling of trees. The Bill was then read a second 
time. 


NEW COMPANIES 


BANKFOOT POWER CO.. This company was registered on 
Mav 28th, with a capital of £40.000 in £1 shares, to erect a 
generating station at Bankfoot. near Crook. Durham, for utilising 
the gases and waste heat produced by coke ovens, to be erected 
bv Pease and Partners, Ltd.. and for generating electrical energy 
for distribution апа sale; to adopt agreements with Pease and 
Partners, Ltd., and the Newcastle-upon-Tyne Electric Supply 
Co.. Ltd., and to carry on the business of suppliers of electrical 
energy in all its branches. The subscribers are :—A. Pease, К. 
Stobart, T. Y. Greener, J. A. Parker, F. oS. Newall, J. T. 
Merz, В. P. Sloan, and M. Short. No initial public issue. The 
number of directors is not to be less than three nor more than 
six; the first are J. T. Merz. Е. N. Newall, and R. P. Sloan 
(nominated by the subscribers for the “ Newcastle” shares), and 
A. Е. Pease, Е. Stobart, and Т. Y. Greener (nominated by the 
subscribers for the " Pease " shares). Remuneration as fixed by 
the company. 20,000 shares are issued to the Newcastle-upon- 
Tyne Electrice Supply Co.. Ltd., and 20.000 to Pease and Part- 
ners, Ltd. Registered office: Collingwood Buildings, Colling- 
wood Street, Newcastle-on-Tyne. 

OXFORD TRAMWAYS SYNDICATE.- This company was 
registered on Мау 21st. with a capital of £55.000 in £1 shares, 
to adopt an agreement with the City of Oxford Electric Tram- 
ways, Ltd., to acquire, hold. or deal with any stocks, bonds, 
debentures, shares, or securities in the said company, or any 
other company formed for the purpose of constructing, financ- 
ing, or working all or any of the tramways authorised by the 
Oxford and District Tramways Act. 1907, and to carry оп the 
business of railway and tramway owners, electric. light and 
power suppliers, electrical engineers. metal workers, contractors 
for the supply of electrical plant, manufacturers of апа dealers 
in apparatus used in connection with the generation, distribu- 
tion, accumulation, and employment. of electricity, &c. The 
subscribers are :— W. J. Park, P. R. Reeves, S. Jordan, A. W. К. 
Stuart, C. J. Lissenden, W. Eacott, В. Bott. No initial. public 
issue. The number of directors is to be four; two to be ap- 


ELECTRICAL ENGINEERING 


JUNE 4, 1908. 


———— 


pointed by the National Electric Construction Co., Ltd., and 
the remaining two by the City of Oxford and District Traim- 
ways Co., Ltd. The first are B. Bernheim, 41 Lansdowne Road, 
Kensington, and W. В. Cownie, 4 (Queen Annes Chambers, 
Westminster, appointees of the Construction Co., and Sir Robert 
Биске], of Oxford, and Colonel R. F. Webb, 6 West Crom- 
well Road, Kensington (appointees of the said Tramway Co.). 
Registered otlice :--Queen Anne's Chambers, Westminster. 

REX ELECTRIC & GENERAL SUPPLIES, LTD.--This 
company was registered on May 23rd with a capital of £3,000 
in £1 shares, to carry on the business of electrical and general 
engineers, contractors, manufacturers of electrical and mechanical 
appliances for lighting, power, and traction, importers and 
exporters of economic, domestic, scientific, curative, and pastime 
electrical appliances, dealers in electrical goods and асе. 
sories, &c., to acquire the goodwill of the Wholesale Electrical 
Supply Department of D. Santoni & Co. (1906), Ltd., formerly 
carried on at 15-17, Beauchamp Street, Brooke Street, E.C., 
and to adopt an agreement with D. Santom. The subscribers 
are :-—D. Santoni, F. Welti, W. Ната, J. Mortimer, К. Minr- 
head, L. Gros, A. Brown. No initial public issue. The number 
of directors is not to be less than two nor more than five; 
the subscribers are to appoint the first. Qualification, £1. Re- 
muneration, £25 each per annum (chairman, £75). 

SANTONI ARC LAMP AND ENGINEERING CO.- This com- 
pany was registered on May loth, with a capital of £5,000 in 
£l shares, to carry on the business of electrical and general 
engineers, contractors, manufacturers of electrical and mechanical 
apphances tor lighting, power, and traction, importers and ex- 
porters of economic, domestic, scientific, curative, апа pastime 
electrical appliances, dealers in electrical goods and accessories, 
and to acquire the business. of the are lamp department of 
D. Santoni & Co., Ltd., formerly carried on at 15-17 Beauchamp 
Street, Brooke Street, E.C. The subscribers аге D. Santom, 
G. А. Knapton, E. E. Tasker, А. Brown, L. Gros, К. Fredler. 
W. Mcintosh Whyte. No initial public issue. The number of 
directors is not to be less than two nor more than five; the first 
are D. Santoni (managing director for ten years) and others to 
be appointed by subscribers. Qualification, £1. Remuneration, 
£25 each per annum (£50 extra for managing director). 

SCAMPTON & CO.—This company has just been registered 
with a capital ot. £2,000 in £1 rhares. to adopt an agreement 
with J. A. Scampton, and to carry on the business of advertising 
ecntractors and agents, dealers in electrical. or other. con- 
trivances for advertising, stationers, printers, &c.. The sub- 
scribers are : —J.. А. Scampton, К. А. White. J. М. L. Peacock. 
М. G. Wood, A. Е. Vheaker, F. Lloyd. H. J. Hillier. No 
initial public issue. The number of directors is not. to. be less 
than two nor more than five; the first are J. А. Scampteon and 
F. Lloyd (both permanent, subject to holding £1CO shares). 
Registered otlice :— 4-5 Warwick Court, Holborn, W.C. 

SUN POWER CO. (EASTERN HEMISPHERE).- Tlus com- 
pany was registered on May 27th, with а capital of £5CO.0C0 in 
1.509 founders’ shares of 15. each. and 299.925 ordinary shares 
of £1 each, to acquire any inventions relating to the utilisation 
of solar heat, and apparatus used in connection therewith, in 
particular to acquire the rights for the Eastern. Hemisphere 
relating to certain inventions of F. Shuman, of Philadelphia, 
U.S.A., toadopt an agreement with the said vendor, as president, 
and on behalt of the Sun Power Co., of Tacony, риш. 
to manufacture and deal in sun or solar engines, and plant. 
works, apparatus and machinery of all kinds, including machinery 
and apparatus for refrigerating and ice-making, and for the pro- 
duction or supply of liquid am, electricity, light, heat, and 
power, to manufacture, create, generate, produce, and deal in 
and with ice, hquid air, electricity, light, heat. and power of 
апу kind, «е. The subscribers. are : —F.. Shuman, F. Goswin. 
G. Despret,. W. Seyrig, E. N. Shackle, V. Wilson, A. S. Pleus. 
No initial public issue. The number of directors 15 not to be 
less than three nor more than eleven; the first are F. Shuman. 
G. Despret, F. Goswin, W. Seyrig, and Е. N. Shackle. Quali- 
fication, one founder's or £100 ordinary shares or stock. Re- 
muneration (except managing director), £300 per annum, divi- 
dend. Each founders’ share confers the right to participate m 
the profits of the company, to the same extent as 100 fully- 
paid ordinary shares. 


Telegraph Traffic.—The Gibraltar-Tangier cable was put into 
working order again on May 20th, and on the same day com- 
munication between Rome and Constantinople was renewed. 
The cable between the Dardanelles and Constantinople was, 
however, interrupted for the purpose of carrying out repairs. 
The Ottoman Government announced similar restrictions to 
those in force during the Chio-Tenedos cable breakdown. The 
cable was, however, repaired on the 27th ult., and again in- 
terrupted on the Ist inst. On May 28th the cables between 
Sierra Leone and Accra and between Accra and Lagos broke 
down. but the former was quickly repaired on Мау Slst. The 
West India and Panama Telegraph Co. have been more for- 
tunate recently in regard to interruptions to their cables, but 
the spell has been broken by the giving out of the cable be 
tween Demerara and Trinidad on the 30th ult. The last inter- 
ruption of this cable took place in February, there being no 
other known break in any of the conipany's cables. 
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PRIVATE TELEPHONE LINES CASE | 


Judgment Reversed 


N important case was heard last year (ELECTRICAL En- 
2 сыйы, Vol. 1., page 567), in which a large class of 
private telephone lines were judged by Mr. Justice Swinfen 
Eady to be liable to Post Office royalties. This judgment was 
appealed against (ELECTRICAL  ENGiNEERING, March 19th and 
April 16th, 1908), and judgment was given on Wednesday last 
week. reversing Mr. Justice Swinfen Каду decision. 

The decision affected those lines which, although known as 
private lines, are used for business purposes connecting up two 
or more firms, but not leading to the telephone exchange. It 
appears that until 1897 the National Telephone Co. paid royal- 
ties of 10 per cent. of the rental of these lines to the Postinaster- 
General in the ordinary course, but that, after that date, 
payment was refused by the company, who desired to test 
whether those lines were really subject to royalty. As the 
decision stands at present, they are not subject, but of course 
there will be an appeal to the House of Lords, and even if the 
case then goes against the Post Office the opinion is expressed 
in some quarters that there will be legislation to alter the law 
to meet the case in favour of the Postmaster-General’s monopoly. 
Even if Parliament did amend the Telegraph Act in such a 
way, this could not be retrospective, so that the company was 
weil advised to fight the case and appeal from the decision in 
the lower court, as the rovalties which have accumulated in 
respect of such lines since 1897 would mean a very substantial 
sum. The question is not simply the constrnction of the Tele- 
graph Act of 1869, and the famous case of the Attorney-General 
v. the Edison Telephone Со. in 1880, by which it was laid down 
that telephones are “telegraphs” within the meaning of the 
Act; for it is argued on behalf of the Post Office that even 
if such lines as these do come within the Postmaster-General’s 
monopoly, the National Telephone Co. has contracted to pay 
royalty on them by the tenus of their licence. 

The case is now known in telephone circles as the А to B 
case, as this term has been used very much in the proceedings. 
The private lines may be divided into two classes, the first 
А to A lines, in which the subscriber has a line or lines connect- 
ing two or more instruments all for his own business, and used 
by himself or his employees, and the second class known as the 
A to B, in which private lines are employed by. say, two firms, 
A and B, for use between them for business purposes. ln the 
latter category are lines connecting, for instance, the ticket 
agency of Keith, Prowse & Co., Ltd., with a number of theatres 
and hotels; private lines to fire brigade stations also come in 
this class, and there are a number of these in London to connect 
large buildings, &c., with fire brigade stations. 

In the Telegraph Act the following cases are excepted from 
the Postmaster-General's monopoly :— 

'" (1) Telegrams in respect of the transmission of which no 
charge is made. transmitted by a telegraph maintained or used 
solely for private use, and relating to the business or private 
affairs of the owner thereof ; and 

‘© (2) Telegrams transmitted by a telegraph maintained for the 
private use of a corporation, company, or person, and in respect 
of which, or of the collection, receipt, and transmission or 
delivery of which, no money or valuable consideration shall be, 
or promised to be, made or given." 

An interesting point is that, although the Appeal Court has 
reversed Mr. Justice Swinfen Eady's decision, it was not unani- 
mous; the Master of the Rolls was of opinion that the decision 
should not be reversed, and Lord Justice Fletcher Moulton and 
Lord Justice Buckley held the opposite view. 


Mr. Swinfen Eady, in giving his decision, had heen guided 
almost entirely by the terms of the Telegraph Act, and the 
words, ''for private use " in the two exemptions cited above, and 
had held that these words meant solely for the private use of 
the owner of the telephone, his family, and employees. 

The MASTER OF THE ROLLS, in giving his decision, said that 
neither of the exceptions as given in the Telegraph Act were 
strictly кашу Г or easy to construe, but, contrary to Mr. 
Justice Swinfen Eady, he thought that the second exception met 
the present case. He attached nnportance, however, to the 
terms of the Telephone Co.'s licence, in Clause 2 of which leave 
is granted to use and work telephones ''for the purpose of 
enabling any person with whom the company agree in that 
behalf to transmit direct. from and receive at any office to and 
from any other person at any other office by means of spoken 
words (but not otherwise), and with the aid of such telegraphs 
as aforesaid telegraphic messages relating to the business or 
private affairs of such persons respectively or one of them." 
"Fhese words, he thinks, clearly and accurately give a description 
of an А to B line, and expressly exclude ар A to A line. 


In Clause 7 (1) the company agree to pay a royalty of 10 per 
cent. of the gross amount payable by any person in respect of 
the purchase, or hire, or maintenance, or working, or user, or 
right of user, of, or permission to use, "any telegraph or tele- 
graphs of the kind or description hereby licensed." He мах, 
therefore, of opinion that, although the lines were, under the 
Aci itself, exempt trom the Postmaster-General's monopoly, the 
company had agreed by the terms of their licence to pay royalty 
on then. 

Lorp Justice FuercHerR MourroN, dealing first with the ex- 
ceptions in the Telegraph Act, said that the first. insists that 
the messages must relate to the business or private affairs of the 
owner of the telephone, but does not insist that no "considera- 
tion’ shall be given for the collection, receipt, or delivery of the 
message; whereas the second exception does not insist that the 
telegram shall relate to the business or private affairs of the 
owner, but requires that no consideration shall be given for the 
collection, receipt, or delivery. He is, therefore, of opinion that 
so far as the Telegraph Act is concerned, the owner of such. lmer 
is at liberty to deal with such messages when received just in 
the same way as Ме could with a message sent by himself with- 
out the mtervention of the telegraph, provided the message is 
sent bv himself, and that no charge is made for transmission. 
He may also permit this telephone to be used for the conveyance 
of other messages, but in that case no charge must be made 
for the collection, receipt, or delivery. He thinks, therefore, 
that a private telephone between, say, a firm and their bankers 
or customers, for the convenience of their business, in which no 
charge is made for the messages, is within the exception, and he 
thinks it makes no difference whether the lines actually belong 
to the users or are leased by them. Incidentally, however, Mr. 
Justice Fletcher. Moulton divided the A to B private telephone 
into two classes, one of which he thinks does not come outside 
the exemption in the Act: “If A establishes a private telephone 
to B for the purpose of B's business, and B only uses it for the 
purposes of A's business, or by gratuitous permission of A to 
contribute nothing towards the construction, hire, or mainten- 
ance of the line so as to give himself a right to use it, the 
arrangement is within the exemption. But if A and B jointly 
maintain a telegraph for the purpose of communication between 
one another on the business or private affairs of either of them, 
each having thereby the right so to use the telegraph, it 1s out- 
side the words of the exemption." Ав, however, the particular 
cases in the present instance do not come within this latter 
description, he is of opinion that they are all exempted from 
the monopoly. and the only question to decide. therefore, 15 
whether royalty is due on them under the terms of the licence. 
In the licence there is a sub-clause (No. 7, sub-section 3) pro- 
viding that where money is payable to the company, partly for 
telephones exempted from the Postmaster-General’s monopoly, 
aud partly for those not exempted. the Postinaster-General may 
apportion the sum so payable between two classes. Ft is clear, 
said Mr. Justice Fletcher Moulton, that the Post Office is only 
to receive the latter portion, and he cannot conceive that there 
should be a provision of this kind unless it had been the inten- 
tion of the parties that onlv those telephones which require 
licences should be held to be licensed, and only the money рау- 
able in respect of them should be payable for such licence. He 
was, therefore, of opinion that the judgment of the Court below 
was erroneous, and that the appeal should be allowed. 

Lorn Justice Воскіку concurred with Lord Justice Fletcher 
Moulton, being of the opinion that the National Telephone Co. 
were not accountable to the Postmaster-General for rovalties in 
respect of the lines in question. 

The appeal was accordingly allowed. 

А verbatim report of the judgment, occupying about four 
columns, will be found in The Times of last Thursday. 


* Liconite" Cable. —In connection with the article on the 
new leadless cable published in our last issue, we are requested 
to state that Messrs William Geipel & Co., Vulcan Works, 
St. Thomas’ Street, S.E., will be pleased to give information 
with regard to the cable in question to anybody desiring to 
have it. We are also informed that а two yard length, cut 
off the 40-yard length of cable with “reinforced” liconite 
insulation mentioned in our article, was tested after the visitors 
had left, and only broke down at 54,000 volts. This piece 
had been bent round an 18 in. drum three times in each 
direction, prior to being tested. The thickness of the insula- 
tion, which consisted of alternate layers of liconite elastic and 
impregnated paper, was 05 in., excluding the braiding. The 
insulation resistance was 86. megohms per mile. Liconite, and 
liconite cables are heing exhibited by Messrs. Geipel & Co. at 
Stand No. 260 in the Machinery Hall at the Franco-British 
Exhibition. І 
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200,000-VOLT SUSPENSION INSULATORS 


Wis have received some particulars of the development of 
the suspension type insulator manufactured by the Locke 
Insulator Manufacturing Co., of Victor, New York, from 
Messrs. W. Geipel & Co., who are now sole agents for these 
insulators for the Continent of Europe and the Colonies. 

The underhung insulator as first developed consisted essen- 
tially of several conventional type line insulators, and these, when 
tested, gave such excellent results that it was quickly recog- 
nised as the proper method of insulating extra high potential 
lines. Since lines erected in this manner are usually of con- 
siderable importance, the matter of mechanical weakness was 
first, under consideration, and as the conventional type line 
insulators have no great amount of strength in tension, some 
new development was necessary. ‘This feature was first taken 
care of by using a single shell of porcelain on the outside of 
which was cemented a metal cap and on the inside of which 
was cemented an eye-bolt. Mechanically, the device was very 
nearly ideal, since mechanical strength in excess of 20 tons 
could be readily obtained, but electrically the device is not a 
success when built in this manner, since the condenser effect 
causes a piling-up of potential around the end units, and if 
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Unit or 200,000-vour LOCKE SUSPENSION INSULATOR. 
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Scale—One-quarter full size. 


made of reasonable size, will be found not to have dielectric 
strength comparable with the flash-over potential. These insu- 
lators behave exactly like line condensers in series, and if the 
approaching wave be steep and coming with great rapidity, the 
first unit has to stand a very high potential. For this reason 
it was found necessary to introduce two pieces of porcelain 
which could be made thin and of good quality, and would 
permit of approximately 100,000 volts being applied upon the 
unit. Also, it added materially to the leakage distance of the 
whole device. It is the custom to test the shells of this 
underhung insulator to flashing-over potential for about five 
minutes before assembling, and after assembling, to test the 
unit to 100,000 volts for a period of five minutes. А mechanical 
test of 5,000 1Ь. is then applied to the device in order to 
ensure that the porcelain and cement have been properly put 
together and are of good quality. 

The mechanical features of this insulator are not without 
interest. As shown in the accompanying sections cf one unit, 
each of the shells is recessed on the inner side, and that inner 
connection is made by means of a “U?” bolt which springs out 
in the recess, and then the annular space is filled with neat 
Portland cement, which is allowed to obtain its permanent. set 
under water. Analysing for a moment the mechanical strains 
which fall upon this sort of a joint, it will be seen that from 
the upper end of the “17” bolt strains may be transmitted at 
45° through the porcelain and cement to the expansion сар 
which supports the whole device through throwing the porce- 
lain into compression, and permitting of the development о! 
anv desired mechanical strength. The device 
mechanical strength, ultimate, sumething 
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14,000 1Ь., though for this excessive value the cement should 
be allowed to set for several weeks under water. 

The insulator is normally used in a vertical position, about 
25,000 volts per unit, four units being allowed for a 100,C00-voli 
star connected line. For corners it will, of course, be necessary 
to use the insulators in a horizontal position to by-pass the 
line wire. 

It may noted that these insulators are even safer in a 
horizontal position than vertically, for if the arc does leap over 
the surface, it is immediately blown out by its own heat and 
away from the insulator, whereas, in the conventional type of 
insulators, if an arc plays over it, sufficient heat 18 usually 
liberated underneath the shells to destroy it. 
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HULL MUNICIPAL TELEPHONE ACCOUNTS 


HE accounts of the municipal undertaking for the year 

ended March 31st, 1908, show a capital expenditure during 
the year of £1,882, making a total of £54,747. The revenue 
amounted to £9,567, and the expenditure to £5,596, and after 
deducting sinking fund and interest charges, there is a net 
profit of £1,055. 

Details of the revenue are as follows :—Exchange rentals, 
£8,792; private line rentals, £222; public telephones, £509; tolls 
(toll services), £141; trunk fees and telegrams, £95; and sundry 
sales, £8. "Total, £9,567. 

In maintenance and repairs £1,429 was spent; establishment 
charges, including salaries and wages, amounted to £2,392; 
royalties, £966; rents, rates and taxes, £668; and wayleaves, 
2140. Total, £5,596. 

In accordance with a resolution passed in April, 1907, the 
balance on net revenue account at March 515%, 1907, has been 
applied as to £214 for writing down preliminary expenses from 
capital account, and the balance of £1,578 has been transferred 
to reserve fund, which now stands at £1,653. 

In a report by Mr. T. Holme, Engineer and Manager, it 1s 
stated that the total underground conduits now laid amount 
to 34 miles 1,671 yards, and the underground mileage is equiva- 
lent to 7,157 miles of single wire. 'The overhead wires have 
an equivalent length of 1,037 miles of single wire. The cost 
per telephone station now stands at £22°56, against £24°04 last 
year, and this amount will further decrease as the spare cable 
and plant become occupied. 


At the meeting of the Telephone Committee оп Wednesday 
last week, at which the report and accounts were adopted, the 
Chairman, Mr: Alderman J. Brown, said that it was a matter 
for great congratulation to Mr. A. R. Bennett, the consulting 
engineer, that what he foretold was being carried out, and he 
also complimented Mr. Holme and the staff. Mr. Alderman F. 
Larard, J.P., in seconding the resolution, complained that they 
had not had more assistance from the Post Office, who had 
received £966 during the past year in royalties. 


CATALOGUES AND PAMPHLETS RECEIVED 


INSULATED WIRES.—A new price list of guttapercha, 
indiarubber, silk, and cotton-covered wires has been issued by 
the Indiarubber, Guttapercha, and Telegraph Works Co., Ltd. 
The list includes single and twin bell wires, telephone cords 
and flexibles, silk and cotton-covered copper and German- 
silver wires for instruments, dynamos, &c., guttapercha insu- 
lated wires, special shot firing cables, and a very complete list 
of jointing materials and jointers’ tools. 


SWITCHGEAR.—A leaflet from Messrs. A. Reyrolle & Co.. 
of Hebburn-on-Tyne, describes a simple form of isolating link, 
operated by a hooked pole, which the company have introduced 
to comply with the Home Office stipulation that it shall be 
possible to isolate all parts of a switchboard for cleaning pur- 
poses, inspection, &c. Another leaflet describes a special experi- 


mental switchboard at the Central Technical College, South 
Kensington. 


CONDUIT FITTINGS.—A new catalogue from the Armor- 
duct Manufacturing Company gives particulars of various fittings 
for interior conduit wiring on the ‘‘ Witton Grip" system for 
ensuring electrical continuity, which was described in ELECTRICAL 
ENGINEERING, February 13th, page 244. It will be remembered 
that a conduit fitting of the ordinary non-screwed type, and 
of the size ordinarily used, is slotted to part of its diameter, and 
a claw grip metal band, which is fitted with sharp projections 
or teeth, so as to engage the tube firmly, when the binding 
screw is tightened home. In the closing and scraping move- 
ment which naturally results, the enamel, which would otl er- 
wise prevent electrical continuity, is automatically removed. A 


mechanical contact of great strength is secured, and electrical 
continuity is ensured. 
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SUMMARY 


THE contractors for the gas generating plant in 
Johannesburg are credited with the intention of putting 
this in working order again, as they claim to have 
arrived at the causes of its non-suceess in the past. 
(Page 876.) 

THE automatic signalling system which is being in- 
stalled on the Metropolitan Railway between Praed 
Street and Aldgate is similar to that in use on the Dis- 
trict Railway, except that the actual points and signals 
are electrically driven through an oil transmission in- 
stead of by compressed air. (Page 877.) 

AN article on the accounts of the Hull Telephone 
Department for the year ended on March 3156 last 
shows that the total cost of working, including capital 
charges and Post Office rovalties, but with no allow- 
ance for depreciation of plant, averaged about £3 145. 
per telephone station. These results are about the 
same as last year, the only notable exception being 
that the exchange repairs have risen from 1s. to 2s. per 
telephone station. The i expenditure per tele- 
phone station stands at £22 Although the Corpora- 
tion’s licence, which was cH esed in 1902, expires in 
1911. and the loans for the construction of the system 
were borrowed for periods of 95 years, no depreciation 
fund has been set aside, and the reserve fund stands 
only at £1,683. out of а total capital expenditure of 
£54,747. (Page 878.) 


SOME notes are given on the equipment of the two 
overhead trolley lines ої the London County Council 
at Woolwich and from Hammersmith to Harlesden 
respectively. Span wire construction is used, with a 
grooved trolley wire, and special arrangements are made 
at the crossings of the Hammersmith line with the 
BS of the London United Tramways Co. (Page 

THE following books are reviewed in this issue:— 

' Modern Views of Electricity and Matter," by Sir 
Oliver Lodge (Third Edition); the Deinhardt-Schlo- 
mann Series of Technical Dictionaries in SIX Lan- 
guages, Vol. TII.. ‘‘ Electrical Engineering”; and 
Whittaker's © Arithmetic of Electrical Engineering for 
Technical Students and Engineers.’’ (Page 880.) 


WHEN Lord Cromer’s Committee of the House of 
Lords adjourned on Thursday for the Whitsun recess, 
the case for and against the London and District Elec- 
tric Power Bill had been concluded, the Hon. J. D. 
FITZGERALD, leading counsel for the Bill, having de- 
ferred his reply, by arrangement, until he comes to 
oppose the Bill of the eight electric lighting com- 
panies. Evidence was given on behalf of the com- 
panies against the Bill by Mr. J. CowxacntEn, of the: 
Metropolitan Electrie Supply Co.; Mr. H..B. Rex- 
Wick, Secretary of the County of London Electric 
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Supply Co.; Mr. E. W. SEALE, Secretary of the Char- 


ing Cross, West End & City Electricity Supply 
Co.; Mr. A. Е. HannisoN, Secretary of the City 


af London Electric Lighting Co.; and Mr. C. P. 
SPARKS, Engineer to the County of London Electric 
Supply Co. In this evidence, stress was laid upon the 
fact that the companies have carried out a canvass of 
the whole of the County of London in order to ascer- 
tain the amount of power, electrically driven or other- 
wise, in existence. It will be remembered that during 
the proceedings upon the Administrative Bill of 1905 
it was stated that there was over 500,000 h.p. in the 
area, of which only about 7 per cent. was driven 
electrically. The canvass of the electric lighting com- 
panies showed that the total in London is only about 
208,000 h.p., and that the existing supply authorities, 
both companies and municipalities, are supplying 35°38 
per cent. of this. Whilst Mr. Sparks was being cross- 
examined at some length upon the basis of his tables, 
showing that the existing companies could generate 
as cheaplv as the proposed new company, and that 
there would be no benefit to them in taking a supply 
in bulk, the Chairman intervened with the remark 
that the Committee had heard sufficient. examination 
and cross-examination upon this point, and he asked 
Mr. Balfour Browne to commence his speech in reply. 
In his speech Mr. Balfour Browne argued that to set 
up а new competition such as was proposed under this 
Bill would be a breach of Parliamentary bargain, and 
would introduce competition under conditions not con- 
templated at the time of the passing of the Electric 
Lighting Acts nor by Major Marindin’s report. He 
severely criticised the finance of the Bill. but it was 
apparent by the Chairman’s interruptions that the 
Committee did not share his views. Mr. Balfour 
Browne’s argument was that none of the promoters 
were committed to finding a single penny of the capital, 
whereas the Chairman said he thought that £500,000 
was tolerably assured. The Committee adjourned 
until Tuesday, 16th inst.. when Mr. Balfour Browne 
will open the case for the Companies’ Bill. (Pages 
881-884.) 


Tue Hevsham-Morcambe-Lancaster lines of the 
Midland Railway form the first example of single-phase 
traction in England. The length of single road now 
electrically equipped is about 21 miles. The overhead 
line works at 6.600 volts, 25 eveles, and is supported 
from cross gantries mounted partly on wooden poles 
and partly on lattice steel bridges by means of spe- 
cially designed catenary suspension, presenting some 
novel features. Three-car trains are employed. at 
present equipped some on an all-electric and some 
on an electro-pneumatic multiple unit system, but 
arranged to be interchangeable. Power is taken from 
an existing gas-driven station at Heysham, where an 
extra generating set and some motor generators have 
been put down. (Page 885.) | 


THE Felten Guilleaume Lahmeyer Co. have recently 
introduced an interesting new design of starter for 
large rolling mill motors. (Page 891.) 


А LONG letter from Mr. А. A. Voysey, elicited by 
our editorial note on street lighting last week, points 
out the futility of cut-throat competition, and puts 
forward a plea for greater harmony of working between 
conflicting commercial interests. (Page 892.) 


WE give the full programme of the Nottingham Con- 
vention of the Incorporated Municipal Electrical Asso- 
ciation, which will be held from June 30th until July 
3rd, melusive.. The Presidential Address will be de- 
livered on June 30th, and will be followed by a Paper 
by ВАплЕ Wicutman. The second day will be devoted 
to an excursion. On Thursday, July 2nd, the Annual 
General Meeting will be held in the morning, and two 
Papers on generating stations, by Mr. Н. Richardson 
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and Mr. С. M. Saaw, will be read and discussed +n 
the afternoon, the annual dinner being held in the 
evening. The final meeting will be held on Friday 
morning, July 3rd, when Papers by Mr. A. M. TAYLOR 
end Mr. Н. А. Ratcuirr, dealing with A.C. accumu- 
lator sub-stations, and testing departments respectively, 
will be discussed. (Page 893.) 

А SINGLE-PHASE goods locomotive, equipped with 
three 350 h.p. compensated repulsion motors of the 
Winter-Eichberg type, has been constructed for the 
Prussian State railways, and is now being used on the 
experimental line at Oranienburg. The locomotive is 
constructed in two halves, and weighs 59:5 tons com- 
plete. The maximum speed of the locomotive is about 
37 miles per hour. (Page 893.) 


Ir is officially announced that the International Con- 
gress on Electrical Units and Standards in London 
will be opened on October 12th. A memorandum has 
been prepared of the proposals to be laid before the 
Congress, the chief object of which is to consider and 
advise as to the steps to be taken to bring about agree- 
ments in the definition of electrical units forming the 
basis of legislation in different countries, and in the 
methods necessary to give effect to these definitions. 
(Page 804.) 

In a Paper read before the Cape Town Local Section 
of the Institution of Electrical Engineers, Prof. Н. 
Boure investigated the problem of giving, with a suit- 
ablv designed reflector, а uniform illumination over a 
wide area from a single source of light. (Page 894.) 

AT the Edinburgh exhibition, some electrically driven 
laundry machinery and coal-cutting machinery, both 
presenting points of interest, are exhibited. (Page 847). 

А NEW graphical method of determining the mean 
spherical intensity of a lamp has been devised by Mr. 
A. E. KENNELLY. (Page 898.) 

Unper “ Electrochemistry and Electrometallurgy '' 
is described a process for the electrical refining of silica. 
Ап abstract is also given of a Paper by Dr. А. Frank. 
read before the Faraday Society, on the commercial 
production of cyanamide. (Page 899.) 

Охрев '' Electrical Science '' is included a note on 
the radioactive deposits from actinium. In the Papers 
abstracted in the Continental section, HEMSALECH de- 
scribes the results of two methods of investigating 
harmonics in spark discharges, and ScnawEs shows 
how to determine permeabilities with alternating cur- 
rents. (Page 900.) 

AmonG the Patent Specifications published ор 
Thursday last is one by S. Z. ре FERRANTI, in which 
some forms of polyphase electric furnaces are de- 
scribed. Heating by chemical combustion is combined 
with electrical heating, circulating, and mixing ar- 
rangements. А process for rendering soft petroleum 
pitch sufficiently dense and ductile to be of use for 
filling cable trenches is the subject of a Patent by 
T. MARRIOTT. А specification of SIEMENS Bros.’ 
Dynamo Works, Lro., relates to that system of alter- 
nator compounding in which a small rotary converter 
mechanically coupled to the alternator, and supplied 
with current from a series transformer, governs the 
excitation of the alternator. By the use of additional 
brushes оп the rotary converter, the alternator is com- 
pounded for both watt- and wattless components cf 
the load current at all power factors. This svstem 
can also be applied to the excitation of boosters in 
connection with buffer batteries on alternating-current 
systems. А load-equalising system for use cn alter- 
nating-current circuits is described in a specification 
by P. M. LiNcoLN, and another specification bv В 
KAUFMANN relates to the manufacture of metallic 
paper or tinfoil substitutes, as are used for electrical] 
condensers. (Page 901.) 

ONLY one tender has been received by the Buenos 


Aires Corporation for the construction of tube railwa XS 
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in that city, namely, from the French Thomsoa- 
Houston Co.—The Croydon Corporation electricity 
aceounts for 1907-8 show а net surplus of £12,242. 
against £8,927 for the previous vear.—In consequence 
of the East Molesey Council refusing to consent to the 
erection of overhead telephone wires, the Postmaster- 
General has decided to defer the telephone extension 
in the district until the Council changes its attitude. 
A proposal was made last week to the Edinburgh Cor- 
poration that it should instal a competitive telephone 
svstem with the National Telephone Co., but as a 
licence would only be granted until 1931, the proposal 
is not to be entertained.—The Glasgow tramways re- 
ceints for the past year amounted to £907,494, an in- 
erease of £20,113 over those of the previous vear.— 
A' statement has been prepared by Mr. S. E. Fedden. 
engineer and manager of the Shefheld Corporation 
electricity undertaking, by which it is shown that, 
whereas in 1899, when the company’s undertaking was 
acquired in Sheffield, there was not a motor connected 
to the mains, at present there is the equivalent of 
9.674 h.p. connected, the average price for the supply 
to which is O°048d. per unit. (Pages 903-906.) 

Tne Manchester Corporation require direct-current 
motors, direct-current motor starters, ampere-hour and 
watt-hour meters, and fuse hoxes.—The London County 
Council require tramway feeder pillars.—The Sheffield 
Corporation contemplate an expenditure of £20.000 
upon the electrical undertaking. (Page 906.) 


THE report and accounts of the Birmingham and Mid- 
land Tramways Co. for 1907 show a net profit of 
£44,236; а 4 per cent. dividend is recommended upon 
the preferred ordinary shares. At the annual meeting 
of the Anglo-Portuguese Telephone Co., last week, it 
was stated that during the year extensions of the 
switchboards at Lisbon and Oporto have been carried 
out, giving an increased capacity for 900 subscribers 
in the former, and 240 subscribers in the latter.—The 
accounts of the Brush Electrical Engineering Co. tor 
1907 show a net profit of £10,229, after paying de- 
benture and other interest. No dividend is declared. 
The output of the works during 1907 has been the 
greatest in the history of the company, but the com- 
pany has been suffering from inadequacy of working 
capital, necessitating temporary loans from bankers 
and others at a high rate of interest. (Pages 907-8.) 

A DISCUSSION took place in the House of Commons 
on Wednesday last week with regard to the increasing 
number of fatal and non-fatal accidents in factories. 
There was considerable criticism оп the present 
methods of appointing factory inspectors, objection 
being taken to the examination sv stem, which, it was 
alleged, did not provide for any practical knowledge on 
the part of the candidate. Mr. Herbert Gladstone. 
Home Secretary, replied that he was perfectly ready 
to ehange the system as soon as he was convinced 
that it did not produce the right men for inspectors. 
Although the present system had been ridieuled, no 
case of failure or shortcoming had been brought to his 
notice, but nevertheless he would welcome an impartial 
inquiry, either by departmental or select committee. 
(Page 909.) 

A SHORT article gives some of the principal figures 
from the accounts of the National Physical Laboratory. 
(Page 909.) 


A CoxsULaAR Report contains some figures relating 
to the consumption of electrical energy and the ap- 
plication of electric driving in Berlin, and some statis- 
tics showing the foreign trade of Germany in electrical 
machinery and apparatus for the vear 1907. The im- 
ports, as would be expected. are very small in com- 
parison with the exports. (Page 910.) 


Mr. C. W. Maturys has been appointed general man- 


ager of the Liverpool Corporation Tramways. ( Page 
910.) 


ТнЕ group of Lancashire lines of the Midland Rail- 
way, which have recently been converted to electric 
traction, will be watched with great interest by elee- 
trieal and railway engineers, as being the first example 
of single-phase traction to be actually put to work in 
the country. The running of these lines electrically 
must of eourse be regarded to some extent as experi- 
mental, for upon their working will depend the more 
extended adoption of the system upon which they аге 
equipped on the main line railways of Great Britain. 
From a technical point of view, however, the work can 
hardly be classed as experimental, founded. as it is, 
upon the results of experience with varieties of the 
system in use on the Continent and in America. Al- 
though based to & considerable extent on such experi- 
ence, the equipment is not а case of merely following 
after the work of others, but shows points of originality 
—notably in the .6,600-volt catenary suspension de- 
signed by Mr. J. Sayers—which would appear to mark 
advance rather than imitation. Although the line is 
only a comparatively short section, with & frequent ser- 
vice of small trains, there is much in the equipment, 
especially as regards the overhead work, which is prac- 
tically the same as would be adopted for heavy main 
lines, and it is in the bearing of the experiment on 
the conditions of main line traftie that much of the 
interest lies. The question of power supply was, of 
course, different, and the methods adopted must be 
viewed rather as expedients to utilise an existing gene- 
rating station, than as an example of what would be 
done on a large scale, when the problems of cheap 
generation by large units, overload capacity, feeding 
and transformation, would require different solutions. 
A glance at the description of the generating plant and 
overhead equipment in another column will show the 
thoroughness with which the engineers to the Midland 
Railway have considered the conditions, and the running 
of a well-equipped line such as this should do more to 
define the conditions for which the single-phase and 
continuous currents are suitable than the wordy war- 
fare which has been waged on paper by the partisans 
of the two rival systems of electric traction. 

„== ай св 


THE prograinme of the annual summer meeting of the 
Incorporated Municipal Electrical Association, which 
we publish to-day, shows that, as usual, pleasure and 
business will be combined, and this excellent arrange- 
ment conduces to the maximum individual benefit to 
members attending the Convention; for many men de- 
rive as much useful information from informal talks 
and comparison of experiences with their fellow 
engineers as from the discussions on the actual 
Papers. In Nottingham it is particularly wise to have 
arranged a whole day and an afternoon for excursions 
and visits to works, for, owing to the smallness of the 
hotels, the members will be more or less scattered all 
over the town, so that each member will meet fewer 
of his friends in the hotel smoking-room. It will be 
noticed that there is no Paper on electric traction this 
year. Papers on this subject are getting fewer at the 
Municipal Electrical Association meetings, owing to 
the rival elaims of the various tramway associations, 
and this year it is not surprising that tramway matters 
should be left to the meeting of the Municipal Train- 
ways Association, that will be held in Nottingham in 
the autumn, under the presidency of Mr. JOHN 
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ALpwonTH, General Manager of the Nottingham Tram- 
wavs. On the first day (Tuesday, June 30th) ВАШЕ 
WiGHTMAN’S ‘ experiences ’’ will doubtless give rise to 
an instructive and entertaining debate, which will be 
allowed a wide range; on the Thursday afternoon the 
design of generating stations will be discussed. in con- 
nection with Papers by Mr. Н. HicHanpsos, of Dundee, 
and Mr. C. M. Suaw, of Worcester; and on Friday 
Mr. А. M. Таугок will justify his title, ‘‘ Alternating- 
Current Accumulator Sub-Station,"" probably with one 
of his usual energetic displays of curves and tables, 
while Mr. HarcLiFF will describe the system of testing 
and standardising employed at Manchester. Upon 
metallie filament lamps and street lighting there is no 
Paper, but this will not prevent & useful interchange of 
ideas upon these two subjects during the week. 
cR 

A ParrR, read by Prof. Н. BonrE before the Cape 
Town Local Section of the Institution of Electrical 
Engineers, published in an abbreviated form in this 
issue, should be regarded rather as an exercise in the 
theory of illumination than as a designer's guide for 
those practically engaged in electric lighting, whether 
for room or street illumination. Theoretically, uniform 
illumination, seldom obtainable in daylight, at any rate 
in cities, will still less be attained by any means of arti- 
ficial lighting. For interior illumination, any calcula- 
tions on a definite basis might be entirely upset by a 
change of wall-paper, or by an alteration of the posi- 
tions of the furniture in a room, while for street light- 
ing the idea of absolutely uniform illumination is 
Utopian. We do not wish in any way to depreciate 
the excellent work that Prof. Bohle has put into his 
Paper, and we are glad to see such painstaking contri- 
butions as this coming from one of our two ''oversea "' 
Loeal Sections, but we think it necessary to sound a 
note of warning lest the rules he gives should, 
without any saving clause, find their way at once into 
pocket-books of engineering formule and become in- 
eradicably crystallised and copied from pocket-book to 
pocket-book, as is wont to happen in such cases. 
Caution must also be used in adopting the '' A. E.G."' 
figures of candle-power per sq. ft. for various purposes. 
Like Sir WILLIAM PREECE'S convenient 1 watt per sq. 
ft. for illumination with carbon-fiülament lamps, there 
are cases in which half the rating may be excessive, and 
others where double the figures given may still give in- 
sufficient light. 

E ec eee 

THE graphic method devised by Mr. А. E. KENNELLY 
for finding the mean spherical candle-power of а 
source of light from a polar curve is an interesting ap- 
plication of the involute and evolute, and may be 
found to be practically useful in certain cases. "There 
is something attractive about the production of a mere 
straight line of definite length when a single quantity 
is sought, but in his natural satisfaction in discover- 
ing this novel construction Mr. Kennelly perhaps does 
some injustice to the Rousseau diagram, to which he 
favourably compares it. Engineers need not be told 
that the area of a diagram must be measured '' either 
bv a planimeter or by counting little squares on suit- 
ably squared paper ''; there are more expeditious ways 
for such purposes as this, where great precision would 
be a waste of time. Mr. Kennelly claims a somewhat 
higher accuracy for his construction than for that of 


Rousseau, but it seems that in the time required for 
his rather intricate work a Rousseau diagram with a 
larger number of radii could be constructed and eva- 
luated, and that nothing would be gained in accuracy. 
Besides this, Mr. Kennelly’s method seems to demand 
considerable care, for any errors are cumulative. 


ARRANGEMENTS FOR THE: WEEK 
FRIDAY, JUNE 12тн. 


Physical Soctety. 

8 p.m. Meeting in the Physics Laboratory of the Royal 
College of Science, South Kensington. Included in the 
agenda are the following Papers :—(1) “Experiments 
on a Directive System of Wireless Telegraphy,” by 
Messrs. Bellini and Tosi; (2) “On the Resistance of 
a Conductor of uniform thickness whose breadth sud- 
denly changes, and on the Shapes of the Stream Lines," 

by Prof. Lees; (3) ‘‘On the Self-Inductance of two 


> 


Parallel Wires,’’ by Dr. Nicholson. 
WEDNESDAY, JUNE 1711. 


Dynamicables. 


7.15 for 7.50 p.m. Dinner at the “Old Welcome Club," 
Hungarian Exhibition, Ear!’s Court. 


THURSDAY, JUNE 18тн. 


Faraday House Old Students’ Association. 


7.0 for 7.50 p.m. Annual Dinner at the Queen’s Hotel, 
Leicester Square, London, W., Mr. Gerald Partridge in 
the chair. 


THE GAS GENERATING PLANT AT 
JOHANNESBURG 


THE British and South African Export Gazette states that 
the electrical power supply problem continues to attract much 
attention in engineering circles in Johannesburg, the chief new 
feature during the past month being the prominence accorded 
to Mr. W. A. Harper, who, as consulting engineer to Messrs. 
W. Beardmore & Co., Ltd., the guarantors for the gas-engine 
contract, has been discussing the whole matter with the muni- 
cipality. According to a statement made by him, it is Messrs. 
Beardmore's intention to put the gas plant in working order 
immediately, their principal reason being that they have supplied 
exact replicas of those installed at Johannesburg, and in all 
cases they have worked satisfactorily. He is of opinion also 
that the gas-producing portion of the plant is everything that 
can be desired, with slight modifications in details to suit the 
use of Transvaal coal. He adds that the engines have been 
considerably damaged by ''this dirty, tarry gas," but that they 
can be made as good as new at a very small expenditure, and, 
if а modern and suitable cleaning plant is added, he sees no 
reason why they should not be as successful in other parts of 
the world. The Councils attitude in the matter, however, is 
not known at the time of going to press, but we understand 
that further negotiations are now proceeding through the post. 


London Tube Railways.—The 
the introduction of through booking between the Central 
London Railway and the Great Northern, Piccadilly and 
Brompton Railway.—As а counter-proposition to the proposal 
to push forward with the construction of the Cricklewood- 
Victoria tube railway, some of the frontagers along Edgware 
Road seem to prefer tramways in the thoroughfare. It is 
pointed out that the Roval Commission on London Trattc 
recommended the continuance of the existing tramways from 
Cricklewood down Edgware Road to Victoria, where they would 
join the present tramways from Victoria and Vauxhall. Bridge 
to South London. 

Telegraph YTraffic.—The Eastern cable between Accra and 
Lagos was restored on June rd, while the cable between Cadiz 
and Tangier became interrupted on the same day. The via 
Hanekin route suffered a breakdown between Diarbekir and 
Bagdad and Alep and Bagdad, but it was put into working 
order again on the following day. Telegrams may now again 
be sent to all inland oftices in Hayti, West Indies. It will be 
remembered that owing to a revolutionary outbreak, telegraphic 
correspondence was confined to the coastal towns only. Some 
delay exists on the Saigon-Bangkok line. On the 8th inst. the 
lines between Tauris and Teheran were interrupted. The cable 
between Cayenne and Salinas is still down, and the cable between 
Guam and Manila, belonging to the Commercial Pacific Cable 
Co., was down on May 25th last. The cable steamer owned by 
the company is not now at Honolulu, but the cable has since 
been repaired. The cable between Dardanelles and Constanti- 


nople broke again on June 9th, and the cable between Djedda 
and Suakim followed suit. 
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AUTOMATIC SIGNALLING ON THE METROPOLITAN RAILWAY 


| HE Metropolitan Railway Company have been 

for some time considering the adoption of а com- 
plete system of automatic signalling on the parts of 
their lines where the trafic is more dense, and the 
announcement that а contract had been placed with 
the McKenzie, Holland, and Westinghouse Power 
Signal Co. for the provision of an automatic signalling 
system on that part of the Inner Circle between Praed 
Street and Aldgate and also up to Bishop’s Road, did 
not come as a surprise. With the system in use, ex- 
cellent though it is, 28 trains per hour is about the 
maximum that can be conveniently handled. The new 
system which is being installed is, however, designed 
for a headway of 14 minutes or a maximum of 40 
trains per hour, so that the increase in the carrying 
capacity of the line available will be very considerable. 
We are not at present able to publish full details of 
theapparatus which is to be installed, but а few notes 
on the general working and scope of the system and 
the important points wherein it differs from the signal- 
ling system in use on the Distriet Railway may be of 
interest. 

As already stated, the system is to be installed on 
that portion of the Inner Circle from Praed Street to 
Aldgate, and on the short length from Bishop's Road 
to the Praed Street junction, where the Great 
Western line branches off from the circle. This 
‘stretch amounts to about 54 miles, mostly in tunnel, 
with 10 intermediate stations. The important junc- 
tions are at Praed Street and Aldgate, but sidings used 
for special purposes are provided at Edgeware Road and 
Farringdon Street. The company are already using a 
‘simpler form of automatic signalling to some extent 
between Praed Street and Sowth Kensington, where, 
as we shall see below, the conditions аге somewhat 
different, so that when the installation we are con- 
Sidering is completed, the ordinary working of the 
whole of the Inner Circle will be automatic. 

The system is similar in many respects to the 
Westinghouse signalling equipment of the District and 
new tube railways, but has the important difference 
that, instead of compressed air being employed under 
electrical control, the working is '' all-electric ’’; that 
is to say, electricity is used as the motive power for 
the points and for working the signals, as well as for 
detecting the positions of the trains. The general 
principle of working, whereby the completion of the 
rail circuit of the train itself sets the signals behind the 
train at danger is the same, and the arrangement of 
the track circuit and its relays is practically identical; 
but, as we shall see, the method of actuating the 
points and signals is entirely different. 

The general principles of track circuit working were 
dealt with at some length in a Paper read before 
the Institution of Electrical Engineers іп December, 
1906, by Mr. H. G. Brown, who is now engineer to 
‘the McKenzie, Holland, and Westinghouse Power 
Signal Co., and under whose direction the contract is 
being carried out (see ELECTRICAL ENGINEERING, Vol. 
I., page 27); it is therefore unnecessary to deal with 
this part of the subject at any great length. The 
only alterations to be made to the track rails are their 
‘subdivision into sections corresponding to the length 
-Of the '' blocks '" by means of insulating joints, bond- 
ing the rails and making the necessary connections, 
all of which is being done in practically the same way 
as on the District Railway. The relays will be of the 
same polarised type arranged one near each end of 
every section with their contacts in series, so that 
any accidental movement of one due to extraneous 
-currents will not affect the signals. The actual track 
-cireult is supplied from a 60-volt continuous-current 
-signal main running the whole length of the line. 


wil be supplied at three points from 
motor-generators, taking current from the three- 
phase supply, which are being installed in the 
Baker Street, Charlton Street, and Moorgate sub- 
stutions, and will also be used for the power supply 
for actuating the signals, although, as will be seen 
hereafter, a separate supply at a higher voltage will 
be provided at the junction for working the points, &c. 

The whole 60 volts is, of eourse, not placed across 
the track, but there is a resistance between the main 
and the rail in the usual way, across which most of 
the potential is dropped, leaving only some three or 
four volts aetually between the rails. The most suit- 
able proportioning of these resistances апа the sensi- 
tiveness of the relays is & subject of considerable in- 
terest, and reference may be made to the Paper 
already mentioned for a discussion of the matter. 
These relavs and resistances are contained in cast-iron 
boxes alongside the track. 

The signals in the tunnels are of very simple char- 
acter. Басһ consists of a case containing two electric 
lamps controlled by a relay and placed, one behind a 
green and one behind a red Fresnel lens. The tongue 
of the lamp relay normally rests by gravity on 
the contact closing the circuit of the '' danger '' lamp, 
but is drawn up by its magnet when the track relay 
allows а current to flow. Thus any failure of current 
always causes the danger signal to be given. In the 
parts of the line outside the tunnels electrically-worked 
semaphores will be used, and the method of working 
these is similar in principle to the moving of the 
points, and is one of the most interesting features of 
the system. For this purpose an intermediate gear- 
ing between the electric motor and the signal arm, 
known as the Johnson oil motor, is employed. In the 
form used in connection with the semaphore signals 
this consists primarily of a cylinder containing a piston 
which actuates the signal arm. When it is required 
to lower the arm, oil is pumped into the cylinder by 
a rotary pump worked by a small electromotor through 
а non-return valve, and when it is desired to put the 
signal to danger, another valve is opened, and the oil 
released, when the counterweight causes the arm to 
rise. This release-valve is normally held open, but is 
closed by a solenoid when a ''line clear’’ signal is 
required at the same moment that the pump motor 
starts. Thus a failure of signal current opens the 
release-valve and causes the signal to fly back to 
danger, even if the pump continues to work, and 
avoids overloading and damage to the motor. 

The point motor is somewhat different as, of course, 
а power movement is required in both directions. In 
this case a pivotted vane inside a fan-shaped chamber 
is used in place of the piston or cylinder, and the 
oil is pumped in on one side or the other, according 
to the direction of motion of the motor-driven rotary 
pump. The pump is provided with a by-pass kept 
normally closed by a valve, so that in event of 
a point fouling or a vehicle standing on the locking- 
bar, the pressure, as soon as it rises above а certain 
value, is released, and the motor simply circulates the 
oil through the by-pass. This is a very important 
feature of the apparatus, and gives it а sensitiveness 
very difficult to obtain by mechanical gearing. The 
appliance was the invention of Mr. A. H. Johnson, the 
Signal Engineer to the London and South-Western 
Railway. 

It must, of course, be understood that the working 
of the Praed Street and Aldgate junctions is what 
is known as semi-automatic—that is to say, the points 
are set and the signals to proceed are given by the 
signalmen in the cabins at these points. The track- 
eireuit arrangements, however, automatically place the 
D 
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signals at danger as soon as the train passes, and the 
electrical interlocking prevents any signal or point re- 
lating to an occupied section being moved in error. 

At these junctions a special supply of 120 volts is 
provided for working the point motors and other 
appliances. This supply is entirely distinct from the 
60-volt signalling main, and taken from batteries and 
motor-generator in the Baker Street and Moorgate 
sub-stations respectively. We are not able, at the 
present time, to give a detailed description of the 
arrangement of the locking frames, but we understand 
that some recent improvements are adopted whereby, 
when a complicated movement is to be made it is 
not necessary to pause between the pulling over of 
the various levers until the completion of the move- 
ment of the point or signal actuates the check-lock, 
although an equally efficient locking is secured. This 
will result in a considerable saving of time. The 
Aldgate frame will have 30 levers, but that at Praed 
Street will be of smaller size. All the stop signals will 
be provided with automatic train stops, similar to those 
used already by the Metropolitan Railway. 

The existing hand-worked frames at such places as 
Edgeware Road and Farringdon Street, where there 
are junctions and sidings used for special purposes 
and not for the ordinary traffic, will be retained, and 
fully-qualified signalmen will be in attendance, although 
their duties will probably be combined with inspectors’ 
work. Thus when special shunting, &c., is to be done, 
а signalman will enter the box, and will, by an appro- 
priate arrangement, so to speak, isolate the section 
from the automatic system, and proceed to handle 
the movement in the ordinary way, restoring the auto- 
matic working when he has finished. Except on these 
occasions, the whole ordinary working between the 
Praed Street and Aldgate cabins will be fully auto- 
matic. The block sections will vary in length from 
about 750 to 1,000 feet. The work is being pushed 
forward with all speed, and the equipment of the 
Praed Street junction is already in an advanced state. 

The system we have just outlined must not be con- 
fused with the automatic system which the company 
have been using now for some time between Praed 
Street and South Kensington. This latter is not a 
track-cireuit system, but simply works by means of 
treadles and contacts controlling electrically-actuated 
signals. The arrangement is a good deal simpler and 
cheaper than track-circuit signalling, and has been 
found to answer admirably for this part of the line 
where there are nothing but electric passenger trains. 
It was not, however, considered to fulfil all the re- 
quirements of & line where there is also goods traffic, 
as in the possible event of а goods train parting into 
two the same security as given by the track-circuit is 
not afforded. 

In conclusion, we wish to acknowledge the help 
given to us in the preparation of these notes by Mr. 
W. Willox, Engineer to the Metropolitan Railway, and 
Mr. Н. G. Brown, of the MeKenzie, Holland, and 
Westinghouse Power Signal Co.. both of whom gave 
us information as to the system to be used. 


HULL CORPORATION TELEPHONE ACCOUNTS 


HE accounts of the Hull Corporation Telephone 

Department were briefly alluded to in our last 
issue, and we are now able to give some fuller in- 
formation with regard to them. In his general report 
for year ending March 31st, 1908, Mr. T. Holme 
says :— 

The gross receipts amount to £9.567, compared with £8,989 
for 1907, being an increase of £578. The working and main- 
tenance charges amount to £5,596, compared with £4,842 for 
1907. being an increase of £754. The increase is chiefly account- 
able by two new items of Income Tax and advertising, and 
also a rise in the maintenance charges on the exchange, instru- 
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ment and line plant. With regard to the exchange апа instru- 
ment plant, the cost per station has now reached a normal 
figure, and no increase is expected in the future apart from the 
general increase due to additional subscribers. The mainten- 
ance of the line plant is regulated largely by the building. 
alterations and other works in the City, and this year is esti- 
mated to be above the average. The total amount carried to 
loan repayment account is now £5,185, to reserve tund 21.622, 
and to temporary sinking fund, &c., £651, being a total (in- 
cluding this years surplus of £1,055) of £6,520 atter three- 
years’ working. 

The capital account totals £54,747, compared with £52,504. 
being an increase of £1,883, which has been expended on.ex- 
tending the plant under the main headings of underground, 
overhead, exchange, and instrument construction. 

Underground Construction.—l he amount expended during the 
year has been incurred in laying 494 yards of conduits and 
extending the cable system by cables containing 151 miles. 
1,024 yards of metallic circuit. The total conduits laid now 
measure 34 miles 1,671 yards, and the underground mileage 
equals 5.578 miles 1,064 yards metallic circuits, or 7,157 miles of 
single wire. 

Overhead | Construction.—The amount expended during the 
year has been incurred in joining up additional subscribers and 
&xtending the overhead routes in the area by the erection of 
91 poles, 54 being required in extending to Coniston and 
Skidby, where public telephone otlices have been opened on 
extra mileage rental charges. The total overhead mileage 15 
now 518 miles 1,225 yards of metallic circuit, or 1,057 miles of 
single wire. 

Exchange Construction.—The amount expended during the 
vear has been incurred in slight additions to the Central 
Exchange 

Instrument Construction.—The expenditure during the year 
has been incurred in joining up additional telephones, also. 
private branch exchanges, extension bells, and sundry apparatus. 

Cost per Station.—The cost per station now stands at £22°56, 
compared with £2404 last year, and this amount will further 
decrease as more of the spare cable and plant becomes occupied. 

Revenue.—{he amount carried forward for unexpired rentals 
equals £4,250, compared with £4,391 last year. At first sight 
it would appear that the revenue would decrease, but tins 
difference 1s due to proportioning the whole of the Corporation 
telephone rentals to March 51st, and the revenue due for this 
year has already exceeded £10,000. 


The eapital expenditure on the system now stands. 
at £54,747, made up as follows :— 
During the 


Year. M 
+ 
Exchange buildings —.. — 1850 
Exchange switchboards, “fittings, &c. 83 4554 
Underground construction — ... ; 709 25118 
Overhead construction 7 н 640 12155 
Instruments Буз m T a : 402 9094 
Consulting engineer, commission  ... 49 2255 
Furniture "S € io — ИШ 
Preliminary expenses Te ss iu — 964 
Total ... .. 1885 54741 
The expenditure out of revenue was as follows :— 
Maintenance and Repairs : £ & 
Exchange тераігѕ ёз к ysl .. 256 
Line maintenance i9 A - ... 653 
Instrument maintenance i TN 54s. 7912 
Roof repairs  ... “ag кч aF .. 28 
—— 1429 
Establishment : 
Salaries ps ma bos - .. 359 
Wages 
Otlice staff and canvassers es .. 255 
Operators vio T ы ise ... 1984 
Charges fu Tun .. 284 
Printing and stationery hs 7 ... 100 
Petty expenses ii да Has .. 20 
..—— 2595 
Rovalties, Regts, and Rates: 
Royalty ; im a. ... 966 
Rents, rates, and taxes T as .. 668 
Wavleaves iss T E 3m .. 140 
—— 1774 
5596 
The income statement is as follows :— 
Exchange rentals zd M E" vi .. 8192 
Private line rentals — ... 2 - s $e d 
Public telephones = LT das $a .. o09 
Tolls (toll services) i m ae $ed .. 141 
Trunk fees and telegrams D Bs P" .. 95 
Terminal fees — ... Mos " ins s at 1 
Sundry sales т 
956€ 
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Of the balance of £38,971, £2,916 has to be allotted 
to capital charges, leaving a nett profit of £1,055. 
None of this hus yet been allotted to a reserve fund 
ог a depreciation fund, but a balance of £1,702 
brought forward from previous years has been divided 
into £1,078, as the nucleus of a reserve fund, and 
£214 towards writing off the preliminary expenses. The 
reserve fund now stands at £1,633, £55 interest having 
accrued during the year. This is still but a small pro- 
portion of the total capital expenditure of £54,747, when 
it is remembered that the system is in competition 
with one of the National Telephone Co., and that its 
licence expires on December 31st, 1911. The mistake 
has been made in the case of more than one municipal 
telephone department that a substantial reserve or de- 
preciation fund is not built up to meet the contingency 
of the licence not being renewed, necessitating a com- 
pulsory sale of the undertaking below its book value. 

The total number of telephone stations is 2,445, the 
number of junctions 158, and the number of exchanges 
.8. The average number of calls received per day per 
subscriber is 9°79. 

The increase in the number of telephone stations 
is 288, and, in calculating the following averages, we 
have taken the average between 2,445 and 2.147 as 
the average number of telephone stations during the 
year. 

The exchange repairs have cost about 2s. per tele- 
phone station, as compared with Is. last year; the 
line and instrument maintenance (including roof re- 
pairs) about 10s. 4d. per station as compared with 
8s. ВА. lust vear; the total working expenditure, exelud- 
ing Post Office royalties and capital charges, £2 per 
telephone station, compared with £1 19s. last year; 
and the total working expenses, including royalties, but 
not capital charges, £2 9s. per station, as against 
£2 8s. last year. Including capital charges, but not 
depreciation or the contribution to the sinking fund, 
the total costs have been £3 Os. per station, without 
royalties, or £3 14s. with royalties, as compared with 
£3 6s. and £3 15s. last year. As stated in Mr. Holme's 
report, the capital cost per station now stands mt 
£22 7s., as compared with £24 last year. 


THE OVERHEAD TROLLEY TRAMWAYS OF 
THE LONDON COUNTY COUNCIL 


LTHOUGH the extensive system of tramways 

of the London County Council is almost entirely 
on the underground conduit system, full details of 
the equipment of which have already appeared in 
ELECTRICAL JONGINEERING from time to time, there are 
two lines now working which have been equipped by 
the Council on the ordinary overhead trolley system, 
and a few notes on the principal features of their ar- 
rangement may be of interest. The first overhead 
L.C.C. tramway line to be opened was that between 
Beresford Square, Woolwich, and Wickham Lane, and 
the second was the new line from Hammersmith to 
Harlesden, which started running on May 30th, and 
passes the Franco-British Exhibition. 

The overhead equipment of both of these lines is 
similar. A grooved trolley wire is employed of No. 4/0 
size. with a simple form of mechanical ear, and this 
is arranged with а minimum clearance above the track 
of 21ft. at all points, except where the lines pass under 
bridges, where it 1s sometimes necessary to reduce the 
clearance to 17 ft. The wire is specified to have a 
breaking stress of 23°5 tons per square inch, and an 
elongation of 3 per cent. The construction is on the 
span wire principle throughout, with side poles. The 
medium-weight British standard pole is emploved at 
all parts of the line, except at curves, where poles of 
the heavy {уре are used. The span wires themselves 
are of 7/12 stranded wire, and are carried on bobbin 


insulators at each end. Every pole is earthed to the 
rails by a 7/14 gulvanised steel wire, or, in cases where 
a guard wire is attached to a pole, by a copper wire 
in accordance with the requirements of the Board of 
Trade. The overhead equipment of both lines was car- 
ried out by Messrs. Dick, Kerr & Co. 

There are practically no special features in the Wool- 
wich line. As already stated, it runs at present from 
Berestord Square, Wcolwieh, through Plumstead, to 
Wickham Lune, but the route will shortly be extended 
to Abbey Wood, a further distance of about one mile. 
The power supply to this line is taken from the Wool- 
wich Borough Council, as it was not considered worth 
while to erect a special substation for the supply of 
so small a service from the London County Council's 
own generating station at Greenwich. The line is at 
present quite isolated from the main part of the L.C.C. 
tramway system. 

The new Hammersmith-Harlesden line, which runs 
from Hammersmith Broadway to Harrow Road, Harles- 
den, is supplied from a small substation at Hammer- 
«mith, which is connected to the nearest substaticn at 
Wandsworth by two small feeder cables. The 
machinery in the substation consists of one 150 kw. 
motor-generator, and two 500 kw. motor-generators, all 
manufactured by the Electric Construction Co. The 
high and lew tension main switehbcards were supplied 
by Messrs. Johnson & Phillips, and the low-tension 
track board by Messrs. Spagnoletti & Co. "The high- 
tension cables were made by Messrs. Siemens Brothers 
& Co., and the low-tension cables by the Western 
Electric Со. The general arrangement of the substation 
equipment elosely resembles that of the Council's cther 
tramway substations, except that the switchgear is 
somewhat simpler. One point of difference is that the 
brick partitions separating the high-tension cells 
actually form part of the outside wall of the building. 

The trolley wires. span wires, poles, &c., are similar 
to those on the Woolwich line, but there are one 
or two special features necessitated by local condi- 
tions, as, for example, where bridges are encountered, 
under which the trolley wire is taken in the usual 
inverted trough construction. Special poles are also 
used in the Shepherd’s Bush Road, with provision for 
carrving the arc lamps of the Hammersmith Bcrough 
Council. 

An interesting feature. of the line is the way in 
which the level crossings over the lines of the London 
United Tramways Co. are arranged at Goldhawk Road 
and Uxbridge Road. In both lines section insulators 
are placed in the trolley wire close to the nearest poles 
at each crossing, so that in each case a section of 
about 40 yards is isolated, these sections being con- 
nected to each other at the four points where they 
actually cross. The isolated double cross thus formed 
ean be fed either from the Council's or the tramway 
company’s system, and for this purpose two-way 
change-over switches are provided in special boxes in- 
the bases of the poles. The wires from these switches 
feeding the section are run inside the poles. On each 
system jumper cables are used to run past the 
isolated section, and these are also carried down inside 
the poles. It is probable that the line will be 
continued from Hammersmith Broadway to Putney 
Bridge on the overhead system as soon as the 


necessary powers are obtained, instead of оп the 
conduit svstem, for the ecnstruction of which 
the Council already hold powers. The сагв in 


use are of the latest form of double-deck top canopy 
type, similar to these familiar on the conduit lines, 
except that they are fitted with the usual form of 
trolley instead of the plough collector. In cen- 
elusion, we should acknowledge our indebtedness 
to Mr. A. L. С. Fell. Chief. Ofheer of Tram- 
ways to the London County Council. for in- 
formation upon which these notes are based. 
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REVIEWS OF BOOKS 


Modern Views of Electricity and Matter. Dy Sir Oliver 
Lodge, F.R.S. Third edition. 518 pp., 4j in. by 
7] in.; 67 figures. (London: Macmillan & Co.) 
Price 6s. 
Tur title of this book, '* Modern Views of Electricity," 
was an attractive one when the first edition was pub- 
lished in 1899, and three years later, when the second 
edition was called for, on account of the merits of the 
work, the title still held good, but for how long can 
this continue? [It is true that this third edition has 
been revised, and more than one quarter of the book 
consists of additional lectures. The scientifie. reader 
will weleome these and all other writings by Sir Oliver 
Lodge on physical science. But the general reader of 
electrical literature, who, during the last five or six 
years, has been be wildered by modern views of elec- 
tricity, is inclined to leave the subject alone until the 
half-baked hypotheses are offered to him in a digestible 
form. He may wonder whether this author was a 
prophet, that he has little or nothing to correct, and 
whether he deals with other people's modem views as 
plausible speculations or as serious. theories. Ап 
hypothesis begins to lay claim to rank as a theory 
when inductions from dissimilar observations con- 
verge, and when results predicted оп theoretical 
grounds are verified by experiment. It was a happy 
title, modern '! views ’’—a non-committal expression. 
The electron theory (grudgingly as some people may 
concede the status) claims many converging '' proofs,” 
and its enthusiastic students hail a result as confirm- 
ing a prediction if it comes within 3 or 4 in the powers 
of 10. 

It is interesting to see how the author has stitched 
the admittedly new material into the old garment. It 
was not the worse for wear if there were a hole or two 
—call it a lacuna—a little editorial darning, or perhaps 
a patch ‘ added 1906," or a chapter, '' most recent 
views concerning the ether (1907),’’ brings it up to the 
fashion of the duy—to be accurate, the preface is 
dated '' April, 1907." To say that the old garment 
was not the worse for wear is perhaps an understate- 
ment, for there are many people who even to-day ap- 
preciate the mechanical models which illustrate so 
vividly the magnetic field, current conduction, and 
current induction. If the day should come when the 
electrical theories pictured by these models are as dead 
as the corpuscular theory of light, the student of 
‘ancient views of electricity '" will nowhere obtain a 
better idea of those old theories than by reading the 
first nine chapters of one of the’ first three editions of 
' Modern. Views." These models are only analogies. 
They contain no new information, they do not contain 
complete information, but the value of such analogies 
is the presentation to the mind of an easily imaginable 
arrangement by which it is guided to conceive one 
Which is less easily imaginable. 

The exponents of the latest “© views ’’ of electrons 
are necessarily mathematicians, and some of them do 
net stop to imagine anything, though they will occa- 
sionally try to let outsiders know what they are doing. 
It is safe to say that eighteen out of twenty men 
having a general acquaintance with clementary science 
after reading these first nine chapters will succeed in 
grasping a large part of that which the author offers, 
but of twenty such men who heard the memorable lec- 
ture on “The Modern Theory of Electrical Con- 
ductivity of Metals,” delivered. before the Institution 
of Electrical Engineers in February, 1907, it is safe to 
say that eighteen came away bewildered and uncon- 
vineed, and perhaps those younger students suffered 
less disappointment than any other section of the 
audience, who gave the thing up as hopeless after the 
first quarter of an hour, and simply enjoved the de- 
livery and personality of the lecturer. That this was 
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no fault of the exponent is clear to these who try to 
study the modern electron theory. The explanation 
seems to be that it is at present unfit for presentation 
to general readers, tor even Sir Oliver Lodge, who has 
written elsewhere on electrons, does not attempt in 
the present volume to affect any reconciliation between 
two theories so deadly hostile. — No intelligent man 
can set aside the electron theory as nothing but specu- 
lation, and most scientific men will agree with the 
author when he writes: ''* We in England have not 
been lacking in. veneration for Clerk Maxwell, nor in 
admiration for Lord Rayleigh, but I think that we may 
sav that we feel that the mantle of those extra- 
ordinarily brilliant predecessors has descended worthily 
on their successor, and that his researches have 
brought lustre not only upon the Cavendish Laboratory 
but upon the general pursuit of physical science in 
these islands.’ 

The preface to the first edition began with the words, 
“Тһе doctrine expounded in this book is the etherial 
theory of electricity,’’ but this is not reprinted in the 
present volume. The general reader of to-day wants 
to know if the ether theory of Maxwell is 


dead and shelved, and the electron theory is 
to be recognised as а substitute, or does the 


latter supplement the former? The preface to the 
third edition clearly states the author's present 
view that it is noteworthy that few actual correctione 
have had to be made showing that new discoveries are 
of а supplementary rather than of а revolutionary char- 
acter. Supplementary, in fact, it is, so far as new 
pages are concerned, but the plain man wants to kncw 
if there is room in the universe for that. which these 
admirable mechanical models illustrate, and for the 
‘electrons, isolated charges . . . flying along without 
any body to them, disembodied electricity, the pure 
spirit of electric charge." When we have mastered 
the idea of '' line of slip,” the purely skin-deep current 
in a perfect conductor, the '' spin" of magnetism, and 
thus. are prepared for the Heaviside and Poynting dis- 
tinction between the paths of flow of electricity and of 
electric energy, what '' is the good of "' electrons? The 
answer probably is that certain phenomena are more 
readily explained by the electron theory. Ве it so; 
but how much is there so excellently explained in the 
first edition of “ Modern Views "’ that nobody has vet 
attempted to explain by electrons? The electron is 
the creature of the mathematician. More hard think- 
ing is needed before it is ready for the general reader. 
It is a step, but it seems to be a step. sideways, not 
one in advance. ‘‘ I am convinced,” writes the author 
in the last page and a half of Chapter III., identical 
with that of the first edition, and worthy to be quoted 
in full if space permitted, '' I am convinced that it is 
unwise to drift along among a host of complicated 
phenomena without guide other than that afforded by 
hard and rigid mathematical equations.”’ 

The word ‘‘ electron '' is not to be found in the index 
of the first edition, but a statement of the action be- 
tween a magnet and an electric charge in relative 
motion, reprinted almost verbatim, and not containing 
the word. is indexed now under “‘electron.’’ The 
nimble electron having flitted in, the infection of 
radium naturally follows, and, of course, a-, В-, and y- 
rays. Helium and transmutation cannot be kept out, 
and the unhappy general reader who wants modern 
views of electricity, and would not mind ancient and 
modern views, is presented with perspective views of 
branches of physics and of chemistry not yet fit for 
the treatment which made the first edition so remark- 
able. New chapters on the ether, and on Hertz's ex- 
periments and their consequences, are more in keeping 
with the professed subject of the work. but the ver- 
batim reports of lectures should have been re-written: 
the author's stvle is so vivid and attractive that it 
gains nothing from the use of the present tense and of 
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the first person singular. ''By the kindness of Prof. 
Silvanus Thompson I have a few slides to show the 
principle of the invention." No doubt the audience at 
the Royal Institution enjoyed them, but since they are 
not reproduced they need not have been mentioned. 


—— eee 


The Deinhardt-Schlomann Series of Technical Dictionaries in Six 
Languages. Vol. II. Electrical Engineering, including 
Telegraphy and Telephony. Edited by Charles Kinzbrunner. 
Pp. 2,100, 7 in. by 4 in. ; about 4,000 illustrations. (Lon- 
don: Archibald Constable & Co.) Price 25s. net. 


Tue second of the series of Deinhardt-Schlomann of six-language 
technical dictionaries deals with words connected with electrical 
engineering, including telegraphy and telephony. ‘This volume 
is edited by Mr. C. Kinzbrunner, and in general respects, ex- 
cept as regards its greater size and price, follows the line? of 
the first volume devoted to mechanical engineering published 
some little time ago. А subject matter arrangement of the 
contents is adopted, and each page 1s divided into a number of 
sections. In the left-hand column of each section are the Ger- 
man, English and French equivalents of the idea in question, 
while the corresponding Russian, Italian, and Spamish words 
or phrases are to be toand 1п the right-hand column. ‘lhe space 
between the two columns of text is devoted to suitable explanatory 
drawings or diagrams. The latter part of the volume contains 
alphabetical indices of the words. The first index gives the 
English, French, German, and Italian words all together in 
alphabetical order, but owing to the differences of alphabets 
the Russian words are contained in а separate index. Natur- 
ally, the index portion is of some length, occupying about one- 
third of the whole volume. An idea of the range dealt with is 
best obtained from the following list of the sections into which 
the classification divides the ideas dealt with :—Cells and bat- 
 teries, boilers and prime-movers, electric machinery, switch 
apparatus, electric supply stations, mains, house installations, 
lighting, various applications of electricity, telegraphy, tele- 
phony, electrochemistry, electromedical apparatus, units of 
measure, electrophysics, and a miscellaneous appendix, each of 
these sections being divided into several subsections. Electric 
traction is not dealt with, as this part of the subject is to be 
included in a forthcoming volume on railway engineering. The 
choice of the illustrations is a little amusing at times, as, for 
example, the representation of a book to explain what is meant 
by a telegraph code and the miniature reproduction of a German 
telegraph form to illustrate the word telegram. Оп the other 


hand, the diagrams of the connections of the difterent wireless tele- 
graph systems accompanying their names are distinctly sugges- 
tive, and the equations and chemical formule in the electro- 
chemical section are certainly of use. Some of the pictures of 
apparatus are helpful, but it is hardly necessary to illustrate 
such homely articles as a jug for filling up accumulators with 
electrolyte. With regard to completeness, prolonged use can 
only suggest omissions, although we notice on p. 18 that the 
Osmium lamp is mentioned, but not the Osram. Оп the whole, 
however, the tendency is to over-coinpleteness, as vast numbers 
of unnecessary expressions are included, the meaning of which is 
quite obvious from the separate words therein which one would 
naturally refer to first. Inaccuracies also can only be traced 
by а very detailed examination, but it hardly speaks well for 
the accuracy of the proof-reading to notice that in the very 
firs& name in the list of contributors and revisers the intials 
of a gentleman with whom we are acquainted are given in- 
correctly. 
——"———— 


Whittaker's Arithmetic of Electrical Engineering for Technical 
Students and Engineers, containing 72 worked Examples 
and 300 Exercises. 159 pp. 74 in. by 5 in. (London: 
Whittaker & Co.) 18. 


Tuis little book deals exclusively with the simpler problems 
met with in continuous-current work, and will be found of 
use to beginners, as it contains, besides 72 worked examples, 
some 300 exercises with answers. Many sentences in the text 
are, however, very liable to mislead a beginner, and in some 
cases the statements are incorrect. For example, in the section 
on Electro-chemistry, the author states that ''each atom of 
Н requires 8 atoms of О for combination to form water.” 
Again, in the same section, he speaks of “The amount of an 
ion liberated.” In the chapter on Electromagnetism it is stated 
that "Currents of electricity radiate magnetic force," апа 
when dealing with electroma;mets the following statement is 
made :---The energy corresponding to a given magnetisation is 
proportional to the square of the flux-density, and, like the 
lifting power or tractive force of electromagnets, is given by 

›_ BPA 
P=- “dynes. 
ST 
The author's attempt to explain the laws of electromagnetic 
induction by gonsidering the linkage between a conductor and 
the magnetic flux instead of the more usual coil and flux 
method appears rather confused. In the last pages of the book 
the very serious mistake is made of denoting the output of a 
dynamo as so many units, meaning so many kilowatts. "These 
and other similar cases of'looseness of expression considerably 


. take away from the value of the book. 


LONDON ELECTRIC POWER BILLS 


UR report last week ended with the proceedings 
of Tuesday, June 2nd, when the case for the eight 
electrie lighting companies against the Bill was being 


heard. 


"WEDNESDAY, JUNE 3rp.—(NINETEENTH DAY.) 


Mr. ConacHER’s evidence in chief was continued. He referred 
to the efforts of the London companies to do away, as far as 
possible, with small local generating stations, and as an instance 
referred specifically to the action of the Metropolitan Electric 
Supply Co. in erecting their Willesden station, in consequence 
of which five local stations were discontinued, and only that 
in Paddington was retained as a stand-by. Ав showing 
the possible dangers arising from the concentration of large 
supplies in one central generating station, and the need for 
duplicate mains, he mentioned that on one occasion a bargee 
had driven his spike accidentally into one of the duplicate 
mains which the Metropolitan Company had laid along the banks 
of the Regent’s Canal from the Willesden power station, and 
“but for the existeice of the duplicate mains the supply to the 
district served by the company would have been seriously 
interfered with. Mr. Conacher next dealt at some length with 
the comparative failure of the bulk supply companies in Great 
Britain, and especially those without distributing powers, 
special reference being made to the South Wales Elec- 
trical Power Distribution Co. Coming to the effect of the 
passing of a bulk supply Bill in London upon the financial 
position of the existing companies, witness expressed the opinion 
that the existence of such a company, with its possible com- 
petition hanging over the heads of the existing authorities, 
would seriously prejudice the raising of further capital. Even 
now, the £5 shares of the Metropolitan Company, which had 
stood at 10, were at 43. 

Lord WkErBYv reminded the witness that recently there had 


been such a serious decline in the price of all stocks, that great 
caution must be taken before coming to any conclusion as to 
the cause of this. | 

Mr. CoNACHER agreed, but still thought the uncertainty created 
by the promotion of these power Bills for London was a 
contributory cause. 

In cross-exanunation, Mr. Conacher agreed that the Padding- 
ton power station was bound to be kept working under an 


‘agreement with the Borough Council. 


Mr. FITZGERALD: And but for that, you would not keep it 
there as a stand-by? | 

Mr. Conacher: I cannot say that, but the station is there 
now. | 

Questioned as to the possible effect of competition, Mr. 
Conacher agreed that in spite of competition the dividends of 
the company had increased, but he wished to draw attention 
to the fact that the force of the competition depended upon 
the equality of conditions. The competition of the proposed 
bulk company would not be upon the same terms as those 
now imposed upon the existing companies, and furthermore, 
when Parliament had sanctioned competition between distributing 
companies in London, the terms had always been less favourable 
to the new comer. 

Mr. FITZGERALD then questioned Mr. Conacher as to one or 
two matters connected with the working of the Willesden 
station in order to test Mr. Conacher’s general statement that 
the Metropolitan Company could supply as cheaply as the 
promoters. Witness said the capital cost per kilowatt was 
about £40, but this included much land, buildings, &c., 
capable of dealing with a much greater capacity. Asked as to 
the Ibs. of coal per unit and the total costs, Mr. Conacher 
said he had not these figures, and he was not sure that the 
engineer to the company, who had the figures, would give 
evidence. | 

Mr. FITZGERALD protested against this, and urged that he was 
entitled to this information. 
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Мг. С. A. Cripps, K.C., said that Mr. Sparks, an engineer, 
was to be called. | 

Mr. FITZGERALD again complained on the ground that Mr. 
Sparks was not the engineer to the Metropolitan Company. 

The CHAIRMAN said that the Committee could not take it from 
Mr. Conacher that the Metropolitan Company could supply as 
cheaply as the power company, unless he could substantiate the 
statement. 

Lord SAUNDERSON said that in the Board of Trade returns, 
the charge for power by the Metropolitan Company was 196d. 
Witness would not suggest that the company overcharged, and 
theretore the costs must be in the neighbourhood of 14. per 
unit, as suggested by Mr. Fitzgerald. 

Mr. Сохаснен replied that this was an average charge, and 
many of the consumers were supplied at less than the average 
price in the Board of Trade returns. 

The CHAIRMAN thought that the discussion upon the details 
need not be continued. 1f Mr. Conacher could not give details 
such as were reasonable to substantiate his statement, the Com- 
mittee must wait for further evidence before accepting his 
statement. 

Mr. FITZGERALD then read a long list of the places in the 
western area of the Metropolitan Company, in which a bulk 
supply nay be given, but he said only Acton was being supplied. 
Mr. Conacher said he believed the price to Acton averaged 
l 5d. per unit. 

With regard to the Marylebone undertaking, Mr. Conacher 
could not remember what terms were offered for а bulk 
supply. 

Mr. FITZGERALD pressed the question on the ground that 
Mr. Conacher must know this. Receiving no satisfactory 
answer, Mr. Fitzgerald said that he had extracted the figure 
trom Mr. Conacher with some difficulty on another occasion, 
and the price offered averaged 17d. per unit. With such 
prices as these for a bulk supply, he was not surprised that the 
Metropolitan Company had поб secured many bulk supply 
customers. | 

The cross-examination of Mr. Conacher was next directed to 
the other London companies, some particulars of which had 
been given in tables handed in to the Committee; but witness 
Са in almost every case that he had no knowledge of the 
particular circumstances of these, answers which called forth 
another complaint from Mr. Fitzgerald. 

Mr. FrrzcERALD then came to the purchase clause, which was 
included in the unfair conditions under which Mr. Conacher 
said there would be competition. Mr. C. A. Cripps, K.C., for 
the London companies, objected to the questions’on the ground 
that this would all come up again on their Bill. Mr. Fitzgerald 
persisted, however, and the Chairman allowed the questions to 
be put. 

Mr. CoNacHER admitted that the purchase clause in the com- 
panies’ Bill was substantially the same in principle as that 
in the present Bill, viz, that the new capital was to be 
SOR ET A by the purchasing authority, but there was an auto- 
matic provision for wiping out the capital at the end of 42 
years. 

Mr. FITZGERALD pointed out that this sinking fund would only 
be created atter the payment of interest, when the sinking fund 
came in as surplus profits. 

The CHAIRMAN having intimated that he thought Mr. Fitz- 
gerald was going rather far, and in view of the later opportunity 
which he will have on the companies’ Bill, this point was then 
left. 

Mr. FITZGERALD concluded his cross-examination by a reference 
to the speech of Mr. Fladgate, the Chairman of the Charing 
Cross Company, who, he said, had obtained the sanction of his 


shareholders to the promotion of the companies’ Bill, by telling . 


them that there was no intention of spending the one million 
of money authorised by the Bill. Mr. Conacher said he had 
no opinion to offer on this. 

In re-examination, Mr. Conacher said his main point on the 
question of bulk supply was that where this had been separated 
from the distribution business, the result has been a failure. 

Answering Lord Welby, witness said that the sinking fund in 
the companies’ proposed purchase clause came after the interest 
on the new capital, but not after the payment of dividends on 
the ordinary capital of the individual companies. 

Mr. Н. B. REN wick, Secretary and General Manager of the 
County of London Electric Supply Co.. gave evidence as to 
the amount of power in London. He said the figures put for- 
ward by Mr. Merz had always been regarded as cver-estimated 
һу the London companies, the figures being 456.415 h.p. in the 
*industrial" area and over 500.000 h.p. in the whole area of 
the Piil, whilst it was said that only about 7 per cent. 
was driven electrically. The committee of the chief 
officials of the London Electric Supply Companies had 
appointed a sub-committee to go into this matter, and 
it was decided that a systematic and careful canvass 
should be made in the whole of the areas of the 13 
london companies. "The result of this canvass, which lasted 
from July, 1906, until the spring of 1907, was that in the area 
of the companies there were 47,299 h.p. of electric motors. and 
99,991 h.v. of other forms of power. making a total of 120.890 h.p. 
In making these calculations, it was thought that the local 
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authorities should be approached, and a further canvass of the 
local authorities’ areas showed that there were 26,591 h.p. of 
electric motors, and 79,525 h.p. ot other fornis of power, a total 
of 105.916 h.p. The total in London, therefore, was only about 
208,000 h.p., and the existing supply authorities were supplying 
69°58 per cent. These figures related to 1906, and as an indika- 
поп of the progress made since, he mentioned that during the 
past year the County of London Co. had increased its motor 
load by between 4,000 and 5,000 h.p. 

A question by the Chairman elicited the information that the 
figures given related only to the County of London, and not to 
the whole area covered by the Bill, whereas the evidence of the 
promoters that there were between 500,000 and 400,000 h.p. 
related to the whole area of the Bill. 

In the course of his further evidence, Mr. Renwick dealt with 
the difficulty of getting power users, and mentioned a case in 
which the County of London Co. quoted 0:454. pe unit for 
power to a paper mill in Wandsworth, and then did not get the 
business. He thought there had been a good deal of misappre- 
hension as to the amount of canvassing and ‘‘pushing’’ that 
had been carried on by the existing authorities, for no less than 
£09.:56 had been spent in this way by the County Company 
practically since 1900. In one case they had purchased a private 
installation for £4,000 in order to get the consumer on to their 
mains; they put in electric motors free on trial, without charging 
for current, and they hired out motors when consumers decided 
to retain electric driving after a trial. In fact, in one case 
they gave a consumer a motor absolutely free. The general 
effect of the promotion of these Powers Bills was that possible 
consumers were inclined not to go in for electric driving, in the 
hope that they would be able to obtain their power at 3d. or 
sd. per unit later on. 

Mr. Тлгвот cross-examined to the effect that, having heard 
the companies had carried out a canvas of power users, they 
had tested it by communicating with a large number of power 
users, and had received many replies that no canvass had been 
made of their particular firms. Mr. Renwick said that, in a 
large number of cases, the electric supply authorities had records 
of many power users, and these were not personally canvassed. 

Mr. E. W. SEALE, secretary of the Charing Cross, West End 
and City Electricity Supply Co., said he adopted much of Mr. 
Henwick's evidence as to the efforts of the Rondon companies 
to secure business. The total amount of power installed in his 
company's area, was 11,488 h.p., and of this the Charing Cross 
Co. supplied 38 per cent. With regard to efforts made to induce 
the local authorities along the line of route of the mains from 
their Bow station to take a bulk supply, he mentioned that West 
Ham had been offered a supply at £4 per kw. per annum and 
0:54. per unit; Poplar, £4 and 0°33d.; Stepney, £5 and 0°4d.; and 
Bethnal Green, £4 and 0°5d., and subsequently a flat rate of one 
penny per unit. But none of the offers were accepted. Аз to 
the effect upon the present companies and the continual pro- 
motion of bulk supply Bills, he said he had got out ficures 
which showed that since Mr. Merz introduced his first Bill in 
1905, the depreciation in the value of the companies’ securities 
amounted to no less than £186,000. This, he thought, indicated 
entirely that the Stock Exchange did not regard these Bills as 
in any way supplementary to the existing supplies, but as con- 
fiscatory measures. The Power Bills forced the companies to 
keep reducing their prices, which lessened the dividends, and 
thereby the market value was reduced. 


THURSDAY, JUNE 4rH.—(TWENTIETH DAY.) 
Mr. WiLLiAM Forres, General Manager of the London, 
Brighton and South Coast Railway Company, gave evidence 
as to the contract which has been entered into with the London 


‘Electric Supply Corporation for the supply of energy in con- 


nection with the electrification of the London Bridge—Victoria 
line, a distance of 8 miles 51 chains. The Electric Supply Com- 
pany had been put under very severe penalties, and he was 
satisfied on the score of continuity of supply. Personally. he 
thought that an extension of the application of electricity to 
their lines would be necessary very shortly, at any rate to the 
extent of 40 miles. 

Cross-examination by Mr. Fitzgerald gained the information 
that the agreement with the London Electric Supply Corporation 
was for seven years, and there were heavy penalties for faiiure 
of supply, running up to £150 per cay. Тһе agreement also 
provided for duplicate mains. At the end of seven vears. the 
London Electric Co. were to have first option of a renewal. 
At first witness said he preferred not to mention the prive. 
but subsequently said that for the first supply, which would be 
on a low load factor, the price varied from 1d. per unit to 
3d. per unit, but tnere was a guarantee that when the load 
factor reached 35 per cent., the price would be 4d. per unit. 
Mr. Fitzgerald drew attention to the fact that under the Bill 
the supply of transformed alternating current, which was the 
supplv to be taken by the London, Brighton, and South Coast 
Railway, at a 35 per cent. load factor. would be ‘474d. per 
unit, but Mr. Forbes replied that he had not observed this. 

Mr. К. W. SrALE, Secretary to the Charing Cross Company. 
continuing his evidence, referred to Clause 73, which gives 
the power company authority to acquire undertakings, and sug- 
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gested that if by the operations of the power company the 
market value of the existing companies was depreciated, these 
could be very easily acquired, and thus a dangerous monopoly 
would be set up. In «a general reference to the effect of 
metallic filament lamps upon the electric supplv industry, Mr. 
Seale said that вше the introduction of these lamps the income 
-of the Charing Cross Company had decreased by £2,000 per 
annum in consequence. 

In cross-examination, Mr. Fitzgerald suggested that the fact 
that the company's dividend had fallen trom 8 per cent. in 
1906 to 5 per cent. in 1907, was the cause of the depreciation 
-of the market value of the shares. Further, the evidence put 
before Parliament on behalf of power bills had shown that the 
prices being charged were too high, and consequently reduced 
эгїсев had entailed reduced dividends. Mr. Seale replied that 
it was the possible competition from a bulk company under 
unfair conditions that had been mainly responsible for the 
fall їп market value. Mr. Fitzgerald next pointed out that 
the Charing Cross Company's business had been built up on 
competition, and in fact the company had invaded the City of 
London, where there was already another company, on the 
ground that they could suppiy cheaper, and Mr. Nesie’s answer 
was that this competition was an altogether different thing to 
that proposed under this Bill. 


In answer to other questions, Mr. Seale admitted that 
the terms quoted by the Charing Cross Company in 
1955 for bulk supply to the West Нат Corporation 


‘was 2d. per unit, on an agreement for 42 years. With 
regard to the suggestion that the power company could acquire 
all the electrical undertakings in London, Mr. Fitzgerald pointed 
out that when the Adnunistrative Bill was under consideration, 
Mr. Seale made the same suggestion, but Lord Camperdown had 
topped cross-examination on the ground that the Committee 
would take the suggestion for what it was worth. Mr. Seale's 
reply to this was that when the Bill was before the House of 
Commons provision of the kind asked by him was made. 

Mr. Fitzgerald's comment on this part of Mr. *eale's evidence 
was that he was glad to have such an estimate of the financial 
standing of the promoters that they could not only raise the 
£6.000.000 for the power company’s business, but a further 
£10.000.000 for buying up existing companies. 

Lord Lytron suggested that if the offer to West Ham was 
for 42 years with a specified price, the local authority would 
not have the advantage of subsequent reduction in cost of 
generation. 

Mr. Seale agreed that it would not have been a good bargain 
for West Ham in the light of subsequent events, but there 
was a clause in the agreement providing for a revision of prices 
at certain periods. 

Mr. A. F. Harrison, Secretary to the City of London Elec- 
trie Lighting Company, who gave evidence in the absence of 
Mr. J. Cecil Bull, one of the managing directors, said that the 
‘output for power supply was 27 per cent. of the total. There 
were four power users whose maximum demand was over 
250 kw., and the revenue from those consumers was £11.879. 
During 1907 the revenue from street lighting and public build- 
ings was £14,990, and for railway purposes, mainly lighting, 
£2.427. <All of this revenue the power company could compete 
for: it was equal to 4 per cent. on the ordinary capital, and 
as the dividend last year was 6 per cent., assuming the power 
company secured this business, the dividend would be reduced 
to 2 per cent. А recent investigation showed that the City 
Co. was supplying 84 per cent. of the total amount of power 
in the company's area, their total number of power consumers 
being 1.048. 

Mr. Harrison produced a map showing the very complete way 
in which the power field in the City of London is being catered 
for, and Mr. Fitzgerald, for the promoters, commented that this 
was rather inconsistent with the argument of Sir Ralph Littler, 
who stated that there was no power demand in the City 
at all. 

Mr. FirzcERALD then put some questions on the general work- 
ing of the City Co.'s undertaking, all of which witness said 
were engineering questions, and that he could not answer them. 
At the same time, he was not aware that the engineer to the 
City Co. was to be called to give evidence. 

Mr. C. Р. Sparks, Engineer and Manager of the County of 
London Electric Supply Co., criticised the promoters’ tables of 
the advantage to the existing authorities by taking a bulk 
.supply, and handed in tables which showed there would һе 
a substantial] loss instead of a profit, a result brought about by 
the fact that the promoters had insufficient knowledge of what 
the companies had been doing during the past few years. The 
promoters had estimated that the cost of generating additional 
units over the present output in the future would be 0:54. per 
unit, whereas in the case of his own companv he estimated 
it at 0°564. per unit. In fact, since 1905. the London com- 
panies had generated an additional 22.000.000 units at an extra 
works cost of 0 184. per unit; and this took no account of any 
possible saving which would be effected under the linking up 
scheme under the companies’ Bill. As to the diversity factor 
assumed by the promoters, viz., l'5d., he regarded this as quite 
wrong, having in view the proportion of the load which was 
to go to the authorised distributor, and the experience of the 
-companies, after having examined the records of the authorised 


distributors, was that the diversity factor which ought to be 
taken was, if anything, below ГІ; he would prefer to put it 
at 105. The effect of this would be that the capital of the 
new company would have to be increased before any supply to 
railways and power users could be given, for, upon the revised 
diversity factor, the plant proposed would only be sufficient for 
the supplv to the authorised distributors. 

The CuatkMan asked Mr. Sparks if he agreed there was no 
common standard tor calculating diversity factor. 

Mr. Sparks said “Yes”; but he had had much more experi- 
ence of electrie supply in London than either Mr. Hammond 
or Mr. Parshall, and therefore his opinion, which was based 
upon that experience, must be more valuable. 

Тһе Снаткмах said that as there was no common standard for 
caleulating diversity factor it was not surprising that different 
results were obtained, and he thought they might leave the 
question open. 

„Мг. Sparks’ cross-examination was largely taken up with а 
discussion of the basis upon which his tables had been calcu- 
lated, a particular item in dispute being the generation expenses 
of the Charing Cross Co. It appeared that although a certain 
sum for these had been certified in the accounts, and had been 
taken by the promoters as applying solely to generation, they 
represented the cost of the energy delivered at the sub-stations ; 
Mr. Sparks had consequently deducted a proportion, and so 
considerably altered the result arrived at by the promoters. All 
through, the Committee has expressed itself more or less unin- 
terested in the effect upon the authorised distributors of taking 
a supply in bulk, for the reason that they are not bound to 
take it, and therefore, after allowing the cross-examination to 
continue for some time, the Chairman intimated that they had 
heard sufficient examination and cross-examination, and said the 
Committee would be glad if Mr. Balfour Browne would com- 
mence his speech. 

Mr. Batrour Browne, K.C., addressing the Committee on 
behalf of the eight companies, said that no evidence had been 

roduced that electricity in London was so expensive as to limit 
its use. The existing companies had invested no less than 
£13,482,000 in the enterprise which, although originally confined 
to lighting only, was now distributed over lighting and power, 
and, in fact,.power was becoming a very important part of their 
business, and they had succeeded as well as anybody could have 
expected in London. Where the field was left for the new com- 
pany he did not know, in view of the evidence which had been 
given of the large proportion, in various districts, of the power 
which was supplied electrically. There had been a popular super- 
stition since Mr. Merz introduced his Bill in 1905 that London 
was badly catered for in the matter of eleciric power supply. Mr. 
Merz's statement that only 5 per cent. of the total power installed 
in the area of the Bill was supplied electrically, and only about 
4 per cent. in the industrial area, had been accepted all round, and 
it had even penetrated to the House of Lords, for Lord Onslow, 
in moving in the House this session that the London Power 
Bills should be referred to a Joint Committee of Parliament, had 
stated that it was a scandal that power users in London had not 
the advantage of a cheap power supply, and in the House of 
Commons Mr. Lloyd George, when opposing the motion of the 
House of Lords that the Bill should go to a Joint Committee, 
also stated that it was a scandal that cheap supply was not avail- 
able, and that something should be done immediately to remedy 
the defect. But in spite of this, not one witness had been called 
by the promoters to say that they required a supply of electricity 
upon reasonable terms and could not get it. On the contrary, 
the evidence had shown that no less than 35°38 per cent. of the 
total power in the area was supplied electrically by the com- 
panies and local authorities combined, whilst in various areas 
the proportion was considerably greater; for instance, it was 
84 per cent. in the City. He contended : (1) that to introduce 
a new power company into London would be a breach of a Parlia- 
mentary bargain; (2) the proposed scheme was one which would 
largely go far to take away the best consumers of the existing 
distributors; (3) it was competitive in a further sense that it 
covered practically all the ground that was proposed to be covered 
by the companies under their Bill. In view of the evidence that 
had been given, especially that of Mr. Falconar, he doubted 
whether the company could ever be a success, and if this was 
so, no interest would be paid except that out of capital, and this 
would have to be repaid by the purchasing authority at the end 
of the term. The problem of the supply of electricity in Lon- 
don, instead of being solved by the Bill, would be shelved for 
years, and the opportunity of doing what the companies proposed 
in their bill, namely, to link up the larger generating stations, 
and to use the smaller ойев as peak stations, would be frus- 
trated. In this matter he disagreed with the promoters that the 
Bills were not competitive. If both Bills were passed and both 
sets of promoters went into the money market for money, it 
would be exceedingly difficult for either of them to succeed. 
At the same time, he did not say it would be impossible for the 
companies to raise the £1,000.000 proposed by their Bill, because 
it was to be 4 per cent. guaranteed stock; it might cost a little 
more to raise it, and this would reflect upon the consumer; at 
the same time, he did not believe the new company would get 
their money at all. 'lhe position the existing companies took 
up was that thev were creatures of Parliament under serious 
restrictions, which had to a certain extent crippled their in- 
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dustry very seriously, and, being creatures of Parhament, they 
claimed the protection of Parliament, unless there was some 
overwhelming advantage to the public that the concessions 
granted should be revoked. They were quite prepared for com- 
petition with the existing conipanies, because the conditions 
were the same. .At present they could not even supply one 
another in case of emergency, but the promoters of this Bull 
gave themselves the utmost freedom: freedom which the com- 
panies sought to have conferred upon them by their own Bill. 
The general feeling of Parliament on the question of conipeti- 
tion between companies dealing with a commodity such as elec- 
tricity, gas, or water, was that there should be no competition 
on account of the unnecessary duplication of capital, and, gene- 
rally, the opinion was held that where combination was possible, 
competition was impossible. As an instance, he mentioned the 
division of London into districts in respect of water and gas. 
He urged that 1f there was to be competition it should be upon 
fair terms. lt was quite clear from Major Marindin’s report 
that the Board of Trade did not contemplate competition, except 
between holders of Provisional Orders. 

The CHAarRMAN : Do you ask us to go to Major Marindin's 
report or elsewhere for an interpretation of the legislature? 

Mr. BArrocR Browne: No; І ask you to make up your minds 
solely from the wording of the Act. 

Continuing, he said the Act of 1888 quite clearly contemplated 
that competition. should only be between the holders of Pro- 
visional Orders, and the practice had been that when an Order 
was passed in London it had to expire in 1951, f.e., at the same 
time when the original Orders expired, and thus i: had a 
shorter hfe. lt would be a serious thing for finance generally 
if it came to be understood that Parliament, having granted con- 
cessions, altered the terms indirectly by sanctioning competition 
under an Act of Parliament such as this. The average dividends 
of all the electric lighting companies in London since the com- 
mencement was only £95 18s. 24. per cent., and they had, in 
addition, to provide sinking tund to pay off the capital by the 
end of their term of 42 years. Dealing with the prospects of 
the London and District Power Co., he pointed out that Mr. 
Hammond, on behalf of the Bill, had stated that they must 
have the authorised distributors, but it would be the height of 
folly tor the authorised distributors, knowing that the London 
and District Co. would never get on its feet unless they took 
power from it, to enter into agreements with it, for by so doing 
they would be placing the power company in a position to com- 
pete with them for the other class of business, namely, large 
power users, &c. In fact, the whole evidence showed the 
determination of the authorised distributors not to take a supply 
from the power company. Another point against the passing of 
the Bill was in respect to competition between power companies ; 
if the promoters’ principle were carried out, their Bill should 
not have been introduced. The promoters’ witnesses had stated 
that there should not be competition between power companies, 
but he claimed that the existing companies were power com- 
panies, in addition to which the North Metropolitan had exten- 
&ive bulk powers, whilst the Metropolitan and Charing Cross 
Companies also had bulk powers, and the County of London Co. 
had power to supply railways for traction purposes. А good deal 
of evidence had also been brought to show that bulk supply to 
lccal authorities without powers for distribution had in no case 
been successful. The North Metropolitan had distributing powers, 
the Newcastle Co. also had distributing powers, whilst the York- 
shire Power Co., the Chairman and Engineer of which the 
promoters had called, were acquiring a large number of Pro- 
visional Orders. With regard to the clause in the Bill which 
authorised the acquisition of undertakings, Mr. Balfour Browne 
said this was a very dangerous power, and mentioned that if 
by any means the power company could buy up, вау, the London 
Electric Supply Corporation, they would then be in a position 
to compete with nine companies and three local authorities. 
Coming to the finance of the Bill, he regarded this as of the 
shadiest character, and was nothing more than mere suggestions. 
The evidence of Sir Hugh Bell did not bind him to find a penny 
and constituted no guarantee whatever. Mr. Owen Hugh Smith 
likewise did no more than say that he would be prepared to 
endeavour to find a certain amount of capital, whilst the letter 
of Lord Fitzwilliam to the Chairman, which, if he might say 
so. was а little irregular, was of the same character. 

The CHarRMAN pointed out that the attitude of the London 
County Council on the question of finance was that the promises 
of the promoters with regard to the first £600,000 were sufficient 
for them if a provision was put into the Dill that this sum was 
provided in twelve months. 

Mr. BarrovRg Brow ye replied that the London County Council 
was in a most awkward position in this matter of electric supply 
in London, for having violently opposed the Bill of Mr. Merz, 
they themselves promoted one, somewhat audaciouslv, on the 
same limes, so that anything the County Council said cn the 
matter was of the utmost indifference. 

Mr. CrEAsE, on behalf of the London County Council, stated 
that the position of the Council was that it was extremely anxious 
that the Committee should be fully satisfied, not onlv as to the 
amount which the promoters would guarantee, but that the whole 
capital. would be raised. 


The CHAIRMAN said that quite naturally the County Council, 


wished to throw upon the Committee the responsibility of seeing 
that the money was found. 


Mr. Barrovn Prowse then continued his criticisms of the 
finance of the Bill. 

The CHAIRMAN interrupted with the remark that he thought at 
any rate 2500.000 was tolerablv assured. 

Mr. Barrovg Browse, with respect, differed, and said that Sir 
Hugh Bell was not pledged to one penny. 

The CnHarnwAN : 1 do not think we need labour this matter. 

Mr. BALFOUR BROWNE, in some further criticisms of the Bill, 
said that seven-tenths of the power business was already supplied 
by the existing authorities, and the remaining three-tenths was. 
of such a class that it might never come on to the mains at all. 
With regard to the purchase clause, he would rather leave his 
comments on this until the clause stage was reached, if it was 
reached. As to the modified Kitson clause, he agreed that this 
was a better clause for the power company than the original 
Kitson clause. and would enable them to compete more effec- 
tively with the existing authorities. He did not think the 
promoters of the companies! Bill wanted the Kitson clause or the 
modified clause proposed in the present Bill, because it would 
not fit in with the scheme of their Bill. 


The Committee then adjourned until June 16th, when Mr. 
*alfour Browne will open the London Electric Supply Pill. Mr. 
Fitzgerald's reply to the case against the London and District 
Electric Supply Bill will be embodied in his speech in opposition 
to the existing companies’ Bill. 

At the conclusion of the sitting the Chairman threw out a hint 
that it would be a desirable thing if the promot:sis and the 
London County Council could renew their negotiations with 
regard to the purchase clause. He said he supposed it was too 
much to hope for that the rival promoters could come to soine 
agreement. 


Power Supply in the South of France.— Тһе following notes 
relating to the “Sud Electrique” power distribution system 
are taken from a description which was recently published in 
the Bulletin de la Société Internationale des Electriciens. 


The system includes the towns of Nimes, Avignon, 
Sommières, Bollène, Montpellier, Marsillargues, and other 
smaller towns. The main stations are situated at Som- 
mières, Sait Victor, and Bollène. "The first-named station 


receives three-phase current at 30,000 volts from the 28-mile 
distant Madieres waterpower station of the Soc. de forces 
motrices de la Vis, which is situated in the Cevennes. The 
second station receives three-phase current at 50,000 volts from 
the 62 mile distant water-power station Brillanne-Villeneuve in 
the Alps, but has a steam reserve of four 1,000 kw. Curtis 
turbo-generator sets. Besides this reserve there are smaller 
steam stations on the system with a total capacity of 6.000 h.p. 
The main distribution pressure is 13,500 volts, and the power 
is distributed locally at 120 volts for lighting, and 500 volts 
for power. Оп the high-tension lines iron poles, between 30 
and 40 feet long, are used. 


Rome Electric Power Supply.—According to the Times En- 
gineering Supplement a comprehensive scheme for the supply of 
power to the city of Rome, which has been worked out bs "Mr. 
Giorgi, Engineer to the city, has been approved of by the 
authorities, and is already being partly carried into effect. 
The scheme consists in building a 30,000 kw. steam generating 
station in Rome, and water-power stations at Aniene and Nera 
of 5,000 kw. and 7,000 kw. capacity respectively. For the 
present a steam station ðf 10,000 kw. in Rome, and the water 
power station at Aniene of 5,000 kw., are to be taken in hand. 
The Nera station and the extension to the steam station will 
be considered when the extension of the city renders it песек- 
sary. The steam plant is to consist of eight boilers and four 
three-phase turbo-generators with a capacity of 2,500 kw. each. 
The works at Aniene will include a canal some eight miles long, 
carrying 460 to 530 cubic feet of water per second, and giving 
a fall of about 200 feet. The power station will contain four 
2,600 h.p. turbines, coupled to 1,800 kw. three-phase alternators 
generating at 6,500 volts, 50 cycles. The pressure will be raised 
to 30,000 volts for transmission, by four 2,200 k.v.a. oil insu- 
lated, water-cooled transformers. The length of the transmission 
line from the power station to the sub-station in Rome will be 
25°5 miles. This will consist of two three-phase circuits, each 
capable of transmitting the whole of the power if necessarv. 
Rigid iron poles will be used in the mountainous sections, and 
elastic poles on the ‘‘Semenza’’ system on the plains. At the 
sub-station, four 2,100 k.v.a. oil-insulated, water-cooled trans- 
formers will reduce the pressure from 30,000 volts to the distri- 
buting pressure of 6,000 volts. The main distributing system 
will consist of eight cables, the total length of which will be 
56:5 miles. The secondary distributing system will extend over 
practically the whole area of the town. The total cost of the 
plant and distributing system has been estimated at £742.400. 
of which £150,400 is allocated for the hydraulic works and 
central water-power station on the Aniene, £28.800 for the 
transmitting line, £140,400 for the central steam generating 
power station, and £258,800 for the main and secondary distri- 
buting svstem in town. For the further extension, which is 
contemplated, of the steam central station (to give an addi- 
tional 20.000 kw.) there are to be installed four turbo-generating 
sets, each of 5,000 kw. capacity. 
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ELECTRIC TRACTION ON THE MIDLAND RAILWAY 


Single-phase Equipment of the Heysham, Morecambe, and Lancaster Lines 


i HE electrical equipment of the Heysham, More- 

cambe, and Lancaster lines of the Midland Rail- 
way, parts of which were opened for traffic under elec- 
tric traction on April 13th last, is of particular interest 
as presenting the first example of the single-phase 
system of main-line electric traction to be put to work 
in this country. We are now enabled, through the 
courtesy of the officials of the Midland Railway, and 
of the manufacturers of the electrical equipment, to 
give full details of the equipment, which will be seen 
to embody distinctive features of its own, as well as a 
combination of some of the leading points of Contin- 
ental and American designs. 


MIDLAND RAILWAY 


Plan of lines converted to 


Single-phase Traction 
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ever, not be worked up to anything like this service 
throughout the day. 

There are no gradients of any importance on any 
section of the line, except between the two Lancaster 
stations. There are, however, a number of speed re- 
strictions near each of the three terminals of the line. 

The rolling stock consists of three trains, there being 
three motor-cars, two with equipments by Siemens 
Brothers, and one equipped by the Westinghouse Co. 
One of the Siemens trains is shown in Fig. 2. It may 
be mentioned here that the determining cause of the 
order being thus divided was purely that Messrs. 
Siemens were supplying all-electric control. which was 
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A map of the route is shown in Fig. 1. 


The dis- 


preferred by the Railway Co., whereas the Westing- 


house Co. preferred to adhere to their electro-pneumatie 
control apparatus, otherwise the proposals were equally 
acceptable. In addition to the motor-cars, four trailer 
cars have been specially built, while one or more old 


tance from Heysham to Morecambe is five miles, and 
from Morecambe to Lancaster four miles. "There will 
be practically no direct running from Heysham to 
There is also а short extension of about 


Lancaster. 

three-quarters of a mile from Lancaster Green bogie coaches will be utilised for carrying workmen, 

Ayre to Laneaster Castle. The distances, except luggage, ќе., particularly between Morecambe and 

the last-mentioned one, have all been increased Heysham. Each end of the trailers and of the 
motor-cars is equipped with driving apparatus, this 


by about a quarter of a mile since the scheme 
was decided upon, by the alteration in position of being necessary, as the trains will vary ccnsiderably in 
the new station at Morecambe as compared with length owing to the traffic being very variable from 
the old. The services for which the trains are season to season, and also as the coaches are liable 
contemplated to be capable is a 20 minutes’ continu- to reversal in the way they head, owing to the tri- 
ous service between Heysham and Morecambe and a angular junction, near one apex of which Morecambe 
15 minutes’ service between Morecambe and Lancaster, ‘ation lies. 

using a single train in each case. The trains will, how- Before proceeding to a detailed description of the 
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overhead equipment and rolling stock, we propose to 
ive a few particulars of the power supply to the line. 
The line is supplied from the existing power station, 
situated at the Heysham end of the line, which has 
had added to it the necessary additional machinery to 
increase its capacity, and to enable it to supply single- 
phase current, as its original equipment was all for 
direct current. The transmission system is simplicity 
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THREE-CAR TRAIN WITH SIEMENS 


itself, as there are no feeders other than the two con- 
tact wires. The existing power station was originally 
provided for working the cranes, capstans, lifts, and 
other machinery, together with lighting, of the harbour 
at Heysham. | 

This station is gas-driven and works from '' Mend ’ 
producers, supplied by the Power Gas Corporation. 
There are two producers of about 750 to 1,000 h.p. 
capacity each, with the accessory blowing, steam pro- 
ducing, cooling, and cleaning apparatus. The engine- 
room (a general view of which is given in Fig. 3) con- 
tained three 250 h.p. three-cylinder British Westing- 
house Со. ‘= engines, each driving a 150 kw. direct- 
current, 460-volt generator. There was also installed 
a battery having a capacity of 100 kw. for five hours, 
with the usual corresponding rates for shorter and 
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HEYSHAM POWER 


longer periods. The existing load on the station, con- 
sisting chiefly cf fast-speed powerful electric cranes, is 
very variable, and the battery has been used, in con- 
junction with a British Westinghouse Co.'s automatic 
reversible booster, for taking up the “реак ” loads. 
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In connection with the traction scheme, an addi- 
tional 350 h.p. 235 kw. .Westinghouse Co.'s engine 
and generator, also generating 460 volts direct current, 
has been added. The single-phase current is obtained 
through two direct-current alternating-current motor- 
generators, by the Electric Construction Co. (shown in 
Fig. 4). 

From the nature of the traffic the demand on the 
station will be one of a very '' peaky " character and 
with very heavy " peaks." During these ‘* peaks ”’ 
the whole possible output of the machinery at work 
in the station must be utilised, and the intention is 
for the engines, whatever the actual load they be work- 
ing on previous to heavy loads coming on, to work up 
to their full overload capacity, which is about 20-25 
per cent. in the case of the old, and 10-15 per cent. 
in the case of the new sets, before the battery is called 
upon to discharge heavily. The latter will, however, 
be called on to work up to its full one-hour rate of 750- 
1.000 amperes. The cld battery bocster not being large 
enough for these discharges, a new one has been in- 
stalled, built by the Lancashire Dynamo & Motor Co., 
whose machine is particularly suited for this method 
of working. A difficulty was, however, found in that 
the generators were working cn a very falling portion 
of their characteristics, and their pressure dropped 
badly as their loads increased, this having been com- 
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Fic. 4.—Traction Motror-GENERATORS IN HEYSHAM GENERATING 
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pensated for by hand regulation of their excitation, or 
else during “* peaks " they continued to work at their 
previous loads, and the battery supplied the excess, 
both courses being inadmissible under the new condi- 
tions. 

Compound winding in the usual way was an ex- 
tremely expensive remedy, since, as the copper neces- 
sary for full excitation was already on the fields, new 
series coils would be excessively large and heavy, 
added to which was the trouble of entirely dismantling 
the machines. A very simple solution was found in 
fitting exciters, each mounted on the engine bed-plate, 
and belt-driven from a pulley fitted on the generator 
shaft, the compound windings being fitted on these 
exciters and varying their voltage, and consequently 
that on the main generator fields, so that the existing 
copper on the latter was fully utilised. This not only 
proved a very much cheaper arrangement, the exciters 
being only of 3 kw. capacity, and of fairly high speed, 
but enabled the whole change to be made in the course 
of a week, obviating any dismantling or any sericus 
stoppage of the generating sets. 

As regards the new machines, the Lancashire 
Dynamo & Motor Co.'s booster is of their standard 
three-wire type. With a comparatively low continuous 
rating it satisfactorily commutates the '' peak " dis 
charges up to 750-1,000 amperes; and it can be set 
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to make the engines work up to their overloads as 
above, or to work under practically any other condi- 
tions without any serious drop on the bus-bar voltage. 

The new Westinghouse Co.'s generating set is driven 
by one of the latest type of Westinghouse gas engine. 
This has three cranks, with three sets of cylinders, 
two in tandem in each case. It runs at 300 r.p.m., 
and is fitted with ''forced " lubrication. The En- 
gineers to the Midland Railway consider its design 
and construetion sound and thoroughly mechanical, and 
have informed us that its performance has so far proved 
it to be an excellent engine, and as reliable as any 
steam engine. 

The motor-generators deserve special mention, not 
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losses were also required to be kept down, while on the 
alternating-current side they were required to regulate 
within 6 per cent. on throwing off a non-inductive load 
equal to the full continuous load, and within 20 per 
cent. on throwing off a similar but inductive load of 
0'8 power factor. Further, they were required, with 
the assistance of external means if necessary, to restore 
the pressure to normal within seven seconds of the 
coming on or throwing off of loads up to 600 kw. at 0°8 
power factor, or 300 kw. at power factors down to 0°3. 
Widely varying proposals were received in connection 
with these machines, but the Electric Construction 
Co.'s machines were finally selected, partly on account 
of their being very compact апа requiring a small 
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only because they form that part of the generating 
station most directly connected with the traction in- 
stallation, but because there are many noteworthy 
points about them. They are in many ways exceptional 
machines and working under exceptional conditions, 
bearing the heavy '' peaky °’ nature of the load, which 
varies from nothing to upwards of 1,000 kw. in very 
short periods, in mind. 

The specification called for the machines to be each 
capable of a continuous output of 150-200 kw., with a 
temperature rise of 80° Fah., but they were also called 
upon to be capable of safely carrying output overloads 
of 900 kw. instantaneous, 600 kw. for half a minute, 500 
kw. for three-quarters of a minute, and 800 kw. for 
21 minutes, and were required to be also tested under 
a regular cycle of these overloads, with underloads 
in between, for’ eight hours. The internal driving 


amount of driving current, as well as having a high 
efficiency. 

The makers’ specification was 175 kw. on continuous 
rating, the machines on test being well within the 
specified temperature rise, but not excessively so. We 
understand that the running of the trains at Heysham 
experimentally, each of the sets have several times 
been subjected to loads up to 900 kw. input without 
the slightest commutatecr trouble, and smaller over- 
loads of 600 kw., 500 kw., &c., have been very fre- 
quent, and have been carried with equally satisfactory 
results. The alternating current regulation is also fully 
up to the specified requirements, and on an average 
after the switching on or throwing off of a heavy load 
the voltage is restored to its normal of 6,600 volts 
within three seconds, while the voltage even then only 
varies about 300 volts each way; nothing could, in- 
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deed, be more satisfactory than the performance of 
these machines 

The direct-current motor is compound wound with 
commutating poles, the series winding being a very 
slight one, and put in principally to assist the two 
sets to run in parallel satisfactorily, which they do. 
The alternator has a three-phase star winding, so that 
if one winding breaks down, the other two may be 
used for the single-phase supply, otherwise no use is 
made of the three-phase connections. The machine is 
of the standard internal revolving field type, and is 
excited from an exciter, which is carried on the end 
of the bedplate and spur-geared up to about 1,100 
revolutions. This exciter has laminated fields, and is 
compound wound, its series winding carrying a portion 
of the main motor current, so that (so far, at least, as 
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75 amperes, and the no-load loss, which is about 
23 kw., with the exciter and alternator fully excited. 
The switchboard has been designed and constructed 
by the Railway Company, the instruments being of 
the Westinghouse Co.’s make. Each of the motor- 
generators is supplied from the low-tension bus-bars 
through a no-voltage and overload circuit-breaker. The 
shunt circuit is excited through a separate double- 
pole knife switch, with kicking contacts and resist- 
ances. Starting resistance is cut out by means of a 
set of knife switches. By means of a throw-over 
switch, these can be used to start either set of the 


machines, a heavy triple-bladed knife switch being 
thrown in finally when the machines are fully started 
up, connecting them direct to the bus-bars. 

On the alternating-c urrent side each alternator is 


" r М DP ze $ b + 


H 


кг iR Waxes =i 


d Mo = 
— 


7 


Fic. 6.—OvERHEAD CONSTRUCTION AT MORECAMBE. 


varying loads of equal power factor are concerned) the 
tendency of the alternator to drop in volts is thus 
compensated for. 

Compensation for varying power factors is effected 
by means of a regulator, designed and constructed by 
the Electrie Construction Co., and the first of its kind, 
which inserts or extracts resistance from the circuit of 
the shunt field of the exciters by the action of solen- 
oids, which are respectively excited as the voltage 
exceeds, or is less than, the normal. As shown in 
Fig. 4, the direct-current motor armature and the re- 
volving field alternator are carried on the same shaft 
without any intermediate bearing. There are only two 
main bearings on the machines, and these are ball 
bearings. "These bearings have so far given every satis- 
faetion, and have proved very advantageous in reducing 
the starting current, which at 460 volts is only about 


connected up to the bus-bars by a hand-operated oil 
switch, and the current passes from the bus-bar through 
duplicate automatic circuit-breakers to duplicate feeders 
passing out to the overhead lines. All the circuit- 
breakers, both high and low tension, have time-limit 
devices. The exciter shunt fields of the alternators are 
also connected through double-pole switches with non- 
inductive contacts and resistances. The instruments 
used consist of an ammeter, on each of the direct- 
current motor circuits, and a voltmeter, ammeter, and 
watt-hour meter on each of the alternator circuits, all, 
of course, operated through transformers. The incom- 
ing wire from the rails is, of course, at ‘‘ earth ’’ poten- 
tial. There is also an indicating watt-meter between 
the bus-bars and the out-going feeders, and the regu- 
lator is connected to the same transformer. 

The high-tension apparatus is contained in a lock-fast 
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expanded metal chamber placed over and at the back 
of the actual switchboard, the switches being operated 
from the handles of the latter through redding. The 
door of this high-tension chamber is interlocked with 
the holding-up coil of the motor circuit-breakers, so 
that, unless the door is closed, neither motor-generator 
set can be started, while if it is opened during running, 
everything stops. 

The overhead construction has been designed and 
carried out under the direction of Mr. W. B. Worthing- 
ton, the Chief Engineer of the Midland Railway Co., 
by Mr. J. Sayers, the Telegraph Engineer of the com- 
pany, and Mr. Argyle, the Northern Divisional Engi- 
neer. It is similar as regards the type of suspension 
to that adopted for the electrification of the Hamburg- 
Altona Railway, the patents for which in England are 
held by Siemens Bros.’ Dynamo Works, Ltd. The 
chief difference lies in the new type of suspension of 
the eatenary wire, which is the design of Mr. Sayers. 

The length of line electrified comprises the double 


attached through suitable pulleys, &c., to a weight 
equal to about 1,200 Ib. The fixed end is always that 
at which the train enters, and the weighted end that 
at which the train leaves; the tendency of the bow 
is, therefore, always to straighten the contact wire. 
It is worthy of note with regard to the contact wire, 
which is 70 sq. mm. section, that the strain at first 
put on was equal to 800 lb., and the horizontal stagger 
was made equal to four feet—that is, two feet from 
the centre line of the coach—but the experimental 
trials which went on for some months before passenger 
trains were run showed that the total friction of pull- 
offs, &c., was such as to make it necessary to increase 
the tension to about 1,200 lb. for a 1,000 yards length, 
and with this tension the strain goes fairly evenly 
throughout the whole length. 1% was also found that 
a four-feet stagger for a bow which measured from tip 
to tip 7 ft. 1 in. was too much for practical purposes 
for running at high speeds. The line is situated in a 
country swept by very violent gales, experiencing the 
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Fic. 7.—ARRANGEMENT OF OVERHEAD CONSTRUCTION UNDER BRIDGE. 


roads between Heysham and Morecambe, Morecambe 
and Lancaster Green Ayre, and the single line from 
Lancaster Green Ayre to Lancaster Castle Station, the 
total length of single road being about 21 miles. А 
diagram plan is attached. From Fig. 1 it will be seen 
that the line passes under a large number of over- 
bridges, mostly of the arched shape, and the clearance 
of these bridges has been a matter of considerable in- 


terest. The use of a single bow for travelling in both 
directions necessitates the bow being symmetrical 


about the centre line of the coach, and this brings the 
bow necessarily very close to the structure of the 
bridge. In order to get through at all, it is necessary 
to take the contact wire well out towards the centre 
of the arch, so that it may come down low, but yet 
will be clear of the loading gauge, so that the other side 
of the bow may clear the structure properly. In ad- 
dition to the bridges, the Lune viaduct presented a 
special problem, as it is on a nine-chain curve, and 
terminates at the end of Lancaster Station, which is 
also on a curve. 

The contact wire is of the figure 8 section, and is run 
in lengths of from 800 to 1,000 yards. One end of 
each length of the contact wire is fixed through in- 
sulators to a terminal gantry, and the other end is 


worst of weathers, and it is now considered that a 
stagger of two feet is a more practicable figure, though 
part of the line is actually run with three-feet stagger 
at present. 

The height of the contact wire from rail level varies 
from 18 ft. 3 in. in the open to 13 ft. 3 in. under 
bridges. It is suspended by shcrt loops about 4 in. 
long from a steel cable called the auxiliary wire. The 
loops are fixed to the contact wire, but are movable 
on the auxiliary wire. The auxiliary wire again is held 
by the main eatenary cables, of which there are two, 
the main eatenary span being thus broken up into six 
short spans on the auxiliary. The two catenary cables 
are clipped together throughout their length, except for 
about three feet on either side of the insulator, where 
they divide to pass through the grooves of a ring, the 
said grooves being on opposite sides of the insulators. 
The catenary is, therefore, free to move for this dis- 
tance, and this equalises the strains in the spans due 
to unequal loading; at the same time, it is secure in 
the case of the breaking of the wire, as has actually 
been proved by experience. 

Seetion switches are provided so as to isolate the 
up and down lines, or to isolate the different branches. 
These switches are of the double-break air pattern, and 
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are fixed on the top of the poles supporting the gantries. 
Each section switch is, in addition, duplicated, and 
the connection from one contact wire to the section 
ahead of it is accomplished by means of a short section 
of switch wire, which requires to be connected to the 
two contact wires before the line is switched through 
at this point. This arrangement was adopted in order 
to get а duplicate break, and, what is more important, 
a short length of line into which a car can run without 
bridging two sections by means of its bow, if it is 
required to be isolated. The switches are provided 
with padlocks. А similar type of switch is in use at 
the various stations to enable the station staff to earth 
the overhead wiring in case of emergency. 

The gantries are connected together by a separate 
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gantries are made of two angles, brought together at 
the ends, but kept apart for the greater part of their 
length by distance pieces one inch thick, enabling the 
bolts from the insulator saddles to drop in the gap, so 
giving a great range of adjustment of the insulator 
position without any necessity for drilling. 

The design of the insulators is shown in Fig. 8. 
Before getting out the dimensions, the company's staff 
took advantage, by the kindness of Messrs. Siemens 
Bros.’ Dynamo Works, Ltd., of experiments this firm 
undertook to ascertain what was the minimum dis- 
tance at which a 6,600-volt, 25-cycle circuit would 
maintain an are in the heaviest weather from an in- 
sulator shed. It will be noticed that the steel bolts 
supporting the insulators are encased with ebonite—a 
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overhead steel cable, which is earthed every half mile, 
the same earth-plates being used for lightning arresters 
of the horn type, the object being to diminish the 
number of earth-plates requiring attention, and thus 
to give better security from danger due to the poles 
being charged by a leaky insulator. This earthed steel 
cable has been erected in every case between the con- 
tact wire and the telegraph wires, which are open on 
one side of the line, and it is believed that its presence 
has had a great effect in reducing the electrostatic 
induction from the contact wire to the telegraph wires. 
It was the object of the company to avoid, if pos- 
sible, cabling their telegraph and telephone wires, and, 
so far, the results are favourable to the idea that it will 


SPECIAL INSULATOR FOR OVERHEAD LINE. 


similar arrangement to that adopted by Messrs. 
Siemens on the Hamburg line, with a view to getting 
practically double insulation with спе insulator. In 
addition to this, however, the Midland company pre- 
ferred to make the insulator itself in two portions, and 
to make it very massive. The line is very likely to 
suffer from damage from stone-throwing at the large 
number of level crossings, and, in addition, will suffer 
from very bad weather conditions. It will be seen 
that the design of the insulator in combination with 
the twin eatenary cable brings the side strain of the 
overhead gear below the level of the inside bolt, and 
there is no point at which the catenary cable itself is 
being deformed by the pressure of any clamp of any 
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Fic. 9.—-D1aGRAM OF WIRING AT JUNCTIONS, CROSSOVERS, SWITCH SECTIONS, AND TERMINALS. 


not be necessary to put all such open wires under- 
ground when high-pressure traction systems are erected 
overhead. At the same time, it will certainly be 
necessary to provide some sort of high-resistance leak 
on any wire parallel to such a system, as circumstances 
may arise, as, for example, in the case of a wire thrown 
out of work by disconnection at the test-board when 
there might be high electrostatic potential produced 
between. 

Figs. 5, 6, and 7 show the various forms of construc- 
tion employed. The poles used have been mostly 
straight ereosoted wooden poles, as shown in Fig. 5, 
but at Morecambe Station and at one or two other 
points it has been necessary to erect lattice steel poles 
and lattice girder gantries, owing to the big spans, as 
shown in Fig. 6. Where wooden poles are used, the 


sort, and no point at which the mechanical waves 
tend to break the wire at a point of reflection. 

The outer rail on each line is bonded throughout its 
length with bonds of the Forest City type, in dupli- 
cate, placed under the fish-plates. At crossings and 
junetions all rails are bonded together, and these bonds 
and those used for eross bonding are ordinary copper 
cable bonds. Very great care was exercised in bond- 
ing the line to prevent any moisture getting into the 
drilled holes or on to the bond plugs during the process. 
and in very wet weather the work was abandoned. By 
means of protective devices, however, it was fcund 
possible to go on with bonding in moderately wet or 
damp weather, but the tests carried out, when the 
whole of the work was finished, cf the resistance of 
each bond showed in an interesting manner that. 
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although the bonds were quite satisfactory, those which 


were carried out in perfectly dry and fine weather were 
quite distinguishable, by resistance test, from those 
which were carried out in damp or misty weather. 1% 
will be interesting to note, as time goes on, whether 
this difference in resistance is intensified. 

The rails are earthed at Heysham Harbour in the 
sea by duplicate copper earth-plates. At Morecambe 
they are earthed at the end of the Midland Railway 
Pier, these plates being of copper again, but for pro- 
tection they are dropped into a large cast-iron caisson 
recovered from an old Midland bridge. At Lancaster 
the rails are earthed to the cast-iron columns of the 
bridge, where they rest in the bed of the river, where 
water is always flowing. Recording ammeters have 
been put in these various earths, with a view of in- 
dicating the proportion of current which returns by 
these routes. The arrangement of wiring of junctions, 
cross-over switch section and terminals is shown in 
Fig. 9. A full description of the rolling stock will be 
given in our next issue. 


STARTER FOR LARGE ROLLING MILL MOTORS 


IFFICULTIES are presented in the design of starters for 
large direct-current rolling mill motors on account of the 
heavy currents which have, as a rule, to be dealt with. The 
contact surfaces must be large, and the resistances of consider- 
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STARTING SwitcH AND Resistance FOR 500 н.р. CONTINUOUS- 


CURRENT ROLLING MILL Monion. 


able carrying capacity, while means should be provided of pre- 
venting the operator cutting out the resistance too rapidly. 
The accompanying illustration shows a starter embodying the 


above-mentioned points, designed and constructed by the Felten 
& Guilleaume-Lahmeyerwerke A.-G., of Frankfort-on-Main. 
The fixed contacts are arranged to form the segment of a 
cylinder, and are divided into two parallel rows, thus increasing 
the certainty of good connection between the fixed and moving 
contacts. The latter comprise a number of units for each halt 
of the contact way, and are of the roller type. Аз a result of 
the duplication of the fixed contacts, the resistance is also 
divided into two portions, the arrangement of which may be 
seen in the figure. 

The operating lever is connected to the contact arm through 
a ratchet gear, and the lever must be moved through a com- 
plete cycle to and fro to advance the contact arm one step. 
The necessary slow-starting is thus ensured. In switching out, 
however, the operating lever returns the contact arm to its off 
position in one rapid motion. To prevent arcing, the last con- 
tact on opening the circuit, a powerful magnetic blow-out is 
fitted to each half of the contact way. The contact bars are 
supported on an angle iron framework, but only at their ends; 
they are thus entirely free and open to the circulation of air, 
and the possibility of dirt or metallic dust lodging between 
them and forming an electrical connection {rom one to another 
is avoided. The first bar is broader in the case of one half of 
the contact way than in the other, and consequently the first 
to-and-fro movement of the operating lever closes the circuit 
through one half of the resistance only, and the rush of current 
from the network amounts only to one-quarter of the full-load 
current of the mctor The next movement of the contact arm 
connects the second half of the resistance in parallel with the 
first, and the current rises to one-half of the. normal working 
current. The effect of broadening the first step of one half of 
the contact way 1s therefore to add an extra step, doubling the 
resistance in circuit. withcut increasing the amount of material 
employed. The remaining steps are so calculated that the 
normal working current of the motor is at no time exceeded. 

The contact arm is fitted with a balance weight to ensure an 
easy motion, and on reaching its final position it closes a short- 
circuiting switch, so that the roller contacts are only under cur- 
rent during the actual time of starting. The arrangement of 
the fixed contacts renders possible a very orderly and accessible 
grouping of the conductors between them, and the successive 
divisions of the resistance, which is built up in the usual way 
of cast-iron elements. 

As is clear from the illustration, in spite of the necessarily 
large dimensions of the actual starting switch and the resist- 
ance, they are combined to form a compact apparatus, which 
lends itself to inexpensive erection with a minimum of labour. 
The whol? apparatus is protected on all sides by perforated 
metal sheets, which prevent disturbance of any part without 
interfering with the ventilation, and are so fastened to the 
angle-iron framework that they may be easily removed for the 
purpose of inspecting the contacts or resistances. 

The starter controls a rolling mill motor having an output 
of 500 h.p., at 240 volts and 200 to 250 revolutions per minute, 
delivered by the Felten & Guilleaume-Lahmeyerwerke to the 
Laminoirs de Thy le Chateau Charleroi. 


New Telephone Charges.— The permanent telephone сот- 
mittee, consisting of representatives of municipalities, Chambers 
of Commerce, and Chambers of Trade throughout the country, 
which was formed in connection with the new 
scale of charges introduced by the Postmaster- 
General and the National Telephone Co., has 
now got to work, and a meeting was held in 
London on Thursday. Тһе proceedings were 
jrivate, but it is announced that Mr. J. S. К. 

hillips, editor of the Yorkshire Post, has been 
elected a member of the committee, as represent- 
ing the Newspaper Society. 


Tramway Rating.—' The dispute between the 
Blackpool and Fleetwood Tramroad Co. and the 
local authorities through whose areas the lines 
run, with regard to rating, still continues. The 
company argues that, being a tramroad and not 
a tramway running on the highways, their 
undertaking comes within the category of a 
railway, and as such is entitled to a reduc- 
tion of three-quarters of the net assessment. 
The Council of  Bispham-with-Norbrech have 
differed from the Lancashire justices. on the 
point, who have held in favour of the com- 
pany, and last week they sought a mandamus 
in the High Courts, ordering the justices in 
question to issue a distress warrant against the 
company for the full assessment. Sitting as a Divisional: 
Court, the Lord Chief Justice and Justices Darling and Sutton 
decided against the Council. 
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CORRESPONDENCE 
STREET LIGHTING IN THE CITY OF LONDON. 
To the Editor of ELECTRICAL ENGINEERING. 

тв, — Тһе publication of the results of some cf our 
work on the City lighting makes me wonder whether 
it will be the occasion of more antagonism between 
those who are interested in gas and those who are 
interested in eleetricity. Personally I am а greater 
advocate of going to bed when it is dark than of either 
gas or electric light, and as I desire above all to 
promote unity among men rather than discord, I will 
ask you to allow me to say a word to both parties in 
this diseussion. 

When one observes the terrible waste of human life 
and material that is taking place, а waste that does 
not arise so much from the want of technical know- 
ledge as from its neglect, when one looks upon this 
terrible farce which is proceeding once more before 
a Committee of Parliament, and when спе carefully 
'' examines '' the cause of these dreadful things, one is 
led irresistibly to the conclusion that they arise from 
want of unity among men. Instead of adding one 
to one and making two, we are everlastingly subtract- 
ing one from one and making worse than nothing. 
This madness has proceeded so far that recovery is 
probably a very difheult matter; we are like people 
bound by some magie spell. Yet delivery from this 
spell must come sooner or later, and when trade is 
bad is the best time to stop and think, for when 
trade is good. few of us will '' ever think of what we 
are really doing.”’ 

Now both gas and electric light people are public 
servants fulfilling the same task in different ways. 1 
Is quite easilv ascertainable, as а matter cf fact, and 
not as an opinion, that electricity can be under most 
circumstances cheaper for lighting. and gas cheaper for 
heating, but even supposing this were not so, and that 
the facts were quite different, why should not both 
unite to do that which is best, and find some reason- 
able basis of agreement by which both should get a 
fair return for the services they render. Of course, 
the suggestion of a combination between the gas and 
electrie light people is enough to make the hair of the 
average trader stand on end, and justly so if а super- 
ficial view of the case is taken. 

As buyers, we all know the apparent advantages of 
price-cutting, but try and trace out the whole system 
of trade competition, and we shall find that we gain 
one penny in one pocket and lose twopence out of 
the other, and that the whole thing is madness, which 
is bringing us to destruction. 

If we are going to admit that one man will not 
properly serve another man unless a third man is 
waiting to eat him up if he does not, then disaster 
is already complete. But I will not believe it, and 
I say the time is now ripe for men to take a more 
serious and simple view of what is proceeding. and 
endeavour to stop the madness that is now destroving 
us. 

I venture to send you a short piece from a Report 
about the Electric Supply Bills for London. The unity 
that I ask for among all parties interested in the electric 
supplv of London I would like to see extended to those 
interested in gas, and as а practical man having the 
good of all the people of London at heart, I do not 
believe that there would be a great deal of difficulty 
in preparing a scheme which would be satisfactory to 
Parliament, if we all tried to be reasonable. 

Your obedient servant, 

Dorking, June 6th, 1908. A. А. VoYSEY. 


P.S.—It may be thought that there is an argu- 
ment against what I have urged in the faet that the 
gas mantle. the metal filament lamp, and the flame 
arc lamp have possibly been developed as the result 
of competition between gas and electricitv, but it is 
no argument against me. Do we not all know that 
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the great discoveries which have advanced the con. 
sciousness cof man have been made for the love of 
truth, and not for the love of self? Is not my own 
experience like that of all men, that the less I think 
of the size of my salary the better my work becomes? 
If we were not madly trying to eat each other up, 
we might now be considering a scheme for the partial 
conversion of gasworks to join with the electric light 
works in endeavouring to give London the cheapest 
possible light with a reasonable profit, instead of wast- 
ing our money over propositions for further waste and 
chaos. А. A. V. 


The following is the extract from Mr. Voysey’s Re- 
port on the London Power Bills referred to in his 
letter :— 


" London wants the cheapest possible electricity. Engineering 
properly гз economics, and on economics fundainentally depends 
the solution of this problem. Unfortunately, the slate 18 not 
clean—it is covered with incoherent writing which cannot all be 
rubbed out, and the question is how much can be rubbed out, 
how can what remains be best used, and can it be usefully 
altered and added to? Those are the questions that have to be 
answered. It is obvious that these questions cannot be answered 
properly till they have been put and carefully considered. It is 
also obvious that if men wish to attain any given object they 
should unite with that one object in view. But in this matter 
of London's electric supply the real object has been left out of 
sight altogether, the true fundamental questions have never been 
asked. The Parliamentary Committee sit without any inde- 
pendent technical adviser, but if they had one it would not make 
matters much better, for the real object is not presented to them 
at all, only the contlicting interests of various parties. Parlia- 
ment cannot pass propositions which are not before it. Those 
that have written on the slate strive to perpetuate or increase 
their writing, while those who may inherit the slate or part oí 
it strive for their little bit of prospective interests, and fresh 
parties come forward wanting to write all over the slate and 
make it much bigger, and in the midst of this strife the slate 
is seized upon by political parties who try to bang each other's 
heads with it. 1t is one of the most dreadful fallacies by which 
men are deceived, and by which we are now being destroved. 
that the strife of men with men is good for men. ‘The progress 
of animal life is through strife, the progress of human life 
through unity. Т am not moralising, but writing plain common 
sense, which ought to be practically applied and might quite pos- 
sibly have been applied if serious attention had been given to 
this matter. I hope my words may be accepted in the earnest 
sense in which they are offered. for I am speaking of that 
which involves vast questions of waste in life and material. 

*] will now proc to consider the Bills more in detail. Mr. 
Lloyd George has pointed out the necessity for agreement among 
the interested parties, which is precisely what I have from the 
beginning been urging an endeavour to bring about. Mr. 
Llovd George at the same time thought the Bills ought to be 
considered bv committees, but both the Bills are just of that 
kind which has caused all the strife of the past. 1 do not know 
bv what peculiar process of reasoning it can be supposed that 
what is opposed to unity can promote unity, unless Mr. Lloyd 
George is thinking of the coníectioner and his assistants, but 
even so, the case is not parallel, for the confectioner hiniself 
pays for the sickening process, whilst in this case the public ult- 
matelv bears most of the cost. 

“The main truth about the public and the electric supply 
business тау be shortly re-expressed as follows :-—' There was à 
certain rich and wasteful man, and many sought to serve him. 
He hired servants according to their clamouring and without 
thinking of his real needs; he had no idea of the relation o! 
the work of one to the work of another, and he made no prorer 
arrangements for controlling. directing, or dismissing them. 
Some of the servants were bad and tried to rob the master. But 
the master, not able to dismiss the bad ones, got still mor 
servants to look after them and help to do their work. The oH 
servants tried to drive out the new ones, but finding they could 
not thev agreed with each other against the master. The waste 
and extravagance was terrible, and the pinch began to be felt. 
Then came others to the master, wishing to serve themselves. 
and they said their services would be good for the master and 
would put everything right, but some of the old servants said 
that if they could work together things would Бе better. 
Neither master nor servants saw that first of all the master had 
not understood his own needs, and then that the servants һай 
not worked for the master but for themselves, and that all the 
trouble lay in this. The cure lies in the recognition of the 
truth in the study by the master of his needs with the aid of 
the servants, in the resolve of the servants to care more for the 
needs of the master and of the master to care well for his 
servants, and in the resolve of all to work together for the good 
of all. The time is rapidly approaching when men will loos 
with horror on the waste that is wrought of strife and wher 
reasonable agreement will more and more be rezarded as a better 
way of life. Let us take time by the forelock.” 


JUNE 11, 1908. 


ELECTRICAL ENGINEERING 


893 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION 


Full Programme of the Nottingham Convention. 


E have now received the full programme of the 

thirteenth Annual Convention of the Incorporated 
Municipal Electrieal Association, which will be held in 
Nottingham from June 30th to July 3rd. 

On Tuesday, June 30th, the Association will meet 
at the University College at 10.30 a.m., when the 
Mayor (Mr. Councillor Spalding) and the Sheriff (Mr. 
Councillor Carey) will be present to welcome the Mern- 
bers. Mr. H. Talbot, the Chief Electrical Engineer 
to the Nottingham Corporation, will deliver his Presi- 
dential Address, after which the following Paper wil 
be read and discussed: ‘‘ The Experiences of а Con- 
vener in the Establishment of an Electricity Under- 
taking," by Ваше Wightman, Convener of the Govan 
Electricity Committee. 

Luncheon will be served at the Mechanics’ Large 
Hall by invitation of the Chairman (Sir J. Turney), 
and members of the Electricity Committee, and at 
2.30 p.m. special tramcars will leave for the Trent 
Bridge car shed and repair shops, and later for the 
St. Ann's power station, where tea will be provided. 

The works of the Brush Electrical Engineering Co., 
at Loughborough. will be open for inspection during 
the Convention, as will also the generating station of 
the Derby Corporation. 

Wednesday, July Ist, will be devoted to a whole-day 
excursion to Dovedale. a special train leaving Notting- 
ham at 8.40 a.m. for Matlock, Bath. 

The Annual General Meeting will be held at 10 a.m. 
in the University College, Nottingham, on Thursday, 
July 2nd, апа at 2.30 p.m. a meeting will be held at 
University College, when the following Papers will be 
read and discussed: ‘4 Some Considerations on the De- 
sien of a Generating Station," by Mr. Н. Richardson 
(Chief Electrical Engineer, Dundee), and '* The Recon- 
struction of an Electric Lighting Scheme,” with ob- 
servations on the working of a combined steam and 
water power plant, by Mr. C. M. Shaw (Chief Elec- 
trical Engineer, Worcester). 

The Association Annual Dinner will be held at the 
Exchange Hall, Nottingham. at 7.30 for 7.45. 

The final meeting of the Convention will be held at 
10 a.m. in the University College on Friday, July 3rd, 
when the following Papers will be read and discussed : 
‘* Alternating-current Accumulatcr Sub-stations,’’ by 
Mr. A. М. Tavlor (Assistant Electrical Engineer, Bir- 
mingham), and '* The Work and Equipment of a Test- 
ing and Standardising Department," by Mr. Н. A. 
Ratcliff (Superintendent of the Testing Department. 
Manchester Corporation Electricity. Works). 


Obituary.—We regret to have to record the death at Cher- 
bourg, at the age of fifty-six, of Mr. L. С. Mouchel, of the 
firm of L. Q. Mouchel and Partners, who have done so much in 
introducing ferro-concrete construction into this country. It 
was in 1898 that Mr. Mouchel acquired from Mons. F. Henne- 
bique the sole agency for his system of ferro-concrete construc- 
tion, and since that time he has devoted himself entirely to this 
branch of engineering, having carried out. some 600 buildings 
and engineering works of this nature in Great Britain. About 
a vear ago he took Messrs. J. 5. E. de Vesian and T. J. Gueritte 
into partnership. 


Protection of High-pressure Circuits.—4n interesting form of 
bias ek protective device has been recently patented in Ger- 
niany by the A. E. G. of Berlin. A fine stream of water falls 
parallel to a plate connected to the line. On a rise of pressure, 
the stream is attracted to the plate and the system is momen- 
tarily earthed. The top of the plate and the pipe from which 
the stream of water falls are horn shaped so as to extinguish 
the arc formed. No continual discharge to earth takes place as 
in former water-jet lightning protectors. 


1,000 H.P. SINGLE-PHASE LOCOMOTIVE FOR 
THE PRUSSIAN STATE RAILWAYS 


N the latter part of last year a large goods locomotive was 

built by the Allgemeine Elektricitáts-Gesellshatt for use on 
the experimental single-phase line of the Prussian State Rail- 
ways at Oranienburg. This locomotive is now in use, and the 
following description is abstracted from a recent article in the 
Elektrotechnische Zeitschrift. 

The locomotive consists of two two-axle units coupled 
together. Three of the axles are driven by single-phase motors 
of the Winter-Fichberg compensated repulsion type, but there 
is room for a fourth motor on the remaining axle if this is 
considered necessary. Each motor is rated at 550 h.p. on the 
one hour 75° C. basis, and with this load runs at a speed of 
450 r.p.m. On account of the forced draught cooling, the con- 
tinuous capacity is as high as 250 h.p. or 70 per cent. of the 
one-hour rating. Тһе speed at this load is 500 r.p.m. It is 
stated that these motors differ only in a few constructional 
details from the 350 h.p. motor experimented with in the year 
1906. This was a six-pole, 25-cycle motor, and weighed 5:5 tons 
without gear, or 35 lb. per horse-power. (With this figure 
should be compared the weight of the Metropolitan District 
continuous-current motor of 240 h.p. on the one-hour rating, 
which weighs 2:51 tons without gear, or 23 lb. per horse-power, 
and runs at a speed of 530 r.p.m.) The electrical and construc- 
tional design of these large 350 h.p. motors is similar to the 
other well-known Winter-Eichberg motors, a smaller size 
(115 h.p.) of which is being used for the motor-cars of the 
London, Brighton and South Coast suburban line. Returning to 
the locomotive in question, the motors are geared to the axles 
with a gear-ratio of 1:421, and the driving wheels have a 
diameter of 46 feet. Thus at the rated output (one hour, 
159 C.) of the motors a speed of 175 miles per hour is attained 
with a total drawbar pull of 22,С00 lb., and at the continuous 
capacity of the motors a speed of 19:5 miles per hour is attained 
with a drawbar pull of 14,300 lb. The maximum speed of the 
motors is about 955 г.р... corresponding to a maximum locomo- 
tive speed of 57 miles per hour. The total weight of the two 
units 15 59:5 tons, or about 15 tons per axle. The locomotive 1s 
supplied with current at 6,000 volts 25 cycles by means of two 
bow-collectors fitted on one of the umts. The bow presses 
upwards on to the contact wire with a pressure of about 9 lb., 
and reverses automatically оп a reversal of the direction of 
motion. ‘The framework carrying the bow can be raised or 
lowered by compressed air or by hand. but can only be raised 
if the door of the high-tension compartment is closed. In the 
same half of the locomotive are situated the high-tension oil 
switch, lightning protection apparatus, and the main transformer 
which transforms down from 6,000 to 1,000 volts. This trans- 
former is cooled by a forced draught from the same fan which 
blows air through the motors. The control.gear. contactors and 
fuses, as well as the regulating and instrument transformers, are 
also situated in this half of the locomotive. 

In the other unit are the fans for the forced draught, the 
compressor for the brakes, collector, sand distributors, and 
whistles, and the compressed air chamber. The fan is driven 
by a 30 h.p. Winter-Eichberg motor, which is started by means 
of a series choking coil. The coil is automatically short-cir- 
cuited when a speed of 700 r.p.m. is reached. In order that the 
air blown through the motors and transformer may be free 
from dust it is drawn through coke filters at the two sides of 
locomotive, just under the windows. The air-compressor is 
driven by a 7 h.p. Winter-Eichberg motor, and is automatically 
started when the air pressure in the air chamber is less than 
6 atmospheres, and stopped as soon as the pressure reaches the 
value of 8 atmospheres. 

At each end of the locomotive 1s a driver's compartment, shut 
off from the rest of the interior. "The main controller, which 
has four starting positions and four running positions, is situated 
on the left side of the compartment. A simplified controller 
operating the motors on the lowest voltage only is placed on the 
right side of the compartment for use in shunting operations, 
when the driver may require to be on that side of the cab. The 
three motors are operated in two independent groups, and the 
various operating steps are obtained by running off different 
taps on the secondary'of the main transformer. The lead to 
thé motor is connected to the centre of a choking coil, and the 
ends of the choking coil are connected to two adjacent tappings 
on the transformer, so that in changing from one tapping to 
another the motor circuit is never broken. The contactors are 
operated with current taken from the main transformer at a. 
pressure of 500 volts. The compressed air brake acts simul- 
taneously on all eight wheels, and can be operated by hand, if 
necessary, from the driver's compartment. 
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INTERNATIONAL CONGRESS ON ELECTRICAL UNITS AND 
STANDARDS | 


S announced оп page 686 of our issue for May 7th, it has 
i \been decided to hold an International Congress on Elec- 
trical Units and Standards in London in October next, and 
invitations to send representatives have been issued to the 
foreign Governments interested in the subject and also to the 
self-governing Colonies. The Board of Trade have appointed 
a Committee consisting of Mr. G. R. Askwith, K.C., Sir John 
Gavev, C.B., Dr. Н. T. Glazebrook, F.R.S., Major P. A. 
MacMahon, F.R.S., Major W. A. J. O'Meara, R.E., C.M.G., 
and Mr. A. P. Trotter, with Mr. M. J. Collins, of the Board of 
‘Trade, as Secretary, to prepare a programme for the considera- 
tion of the delegates at the Congress, and to make the necessary 
arrangements for the reception and assembly of the delegates. 
The Committee have fixed Monday, October 12th next, as the 
date for the assembly of the Congress, and they have also 
prepared the following memorandum which sets forth the pro- 
posals to be laid before the Congress as a basis for their 
deliberations :— 


Memorandum ая to the proposals to be laid before the Congress 
on Electrical Units and Standards to be held зп London 
ın October next. 


The general object of the International Congress on Electrical 
Units and Standards, which is to meet on the invitation of His 
Majesty's Government in London in October, 1908, is to con- 
sider and advise as to the steps which should be taken to bring 
about agreement in the definition of electrical units which form 
the basis of legislation in different countries, and in the methods 
of constructing and employing the electrical standards necessary 
to give effect to these definitions. 

It is hoped that the delegates to the Congress may find them- 
selves able to embody their conclusions in draft Articles which 
might be commended to the several Governments represented 
asa basis for uniform legislation and administration in relation to 
electrical units and = standards. 

The fundamenta] units of electrical measurement are the 
ohm, the ampere, and the volt. Of these two are primary 
units, being independent, and the other secondary or derived. 
16 is generally agreed that the ohm should be accepted as one 
of the primary units. ‘There is some difference of opinion as 
to whether the ampere or volt should be the second. This 
point will be one for the Conference to consider. 

Again, the ohm is realised by means of the resistance of a 
column of mercury of definite dimensions, the ampere by means 
of the electrolvtic deposition of silver, and the volt by aid of 
a standard cell. 

lf this method of realising the units be accepted by the 
Congress, specifications for the ohm and ampere will call for 


consideration, while the standard cell must be selected and the 
method of setting it up prescribed. 

ln view of the scientific questions raised in connection with 
each of these matters, including also the choice of the two 
primary units, it will be suggested at an early meeting of the 
Congress, should such a course appear to be desirable, that 
the Congress should appoint a small Technical Commission of 
experts to discuss the question, and report thereon to the 
Congress. 

The Congress will also be asked to consider the best methods 
of securing uniformity of administration in the future, and for 
arriving at a decision on any questions left undecided at the 
close of the Congress. 

it is desirable to have some definite questions before the 
Congress, and with this object the following propositions em. 
bodying conclusions arrived at by the representatives of the 
various National Standardising Laboratories which met at the 
Reichsanstalt in 1906, and which are also generally in accord- 
ance with the decisions of the Chicago Congress held in 1893, 
will be brought forward as a basis for discussion. 

1. That the ohm shall be the first primary unit. 

2. That the ampere shall be the second primary unit. 

3. That in consequence the volt shall be treated as a secondary 
or derived unit. " 

4. That the international ohm be defined as the resistance at 
the temperature of melting ice of a column of mercury of uni- 
form cross section terminated by planes at right angles to its 
length 1063 centimetres in length and 14:4521 grammes in mass. 

9. That the international ampere be defined as the unvarv- 
ing electrical current which when passed through a solution 
of nitrate of silver in water deposits silver at the rate of 
0:001118 gramme per second. 

6. That the International volt be defined as that electro- 
motive force which when applied steadily between the enda of 
a conductor of resistance 1 international ohm produces a current 
of 1 international ampere. 

7. That the Weston cadmium cell be adopted as a convenient 
standard of electromotive force, having at a temperature of 
179 C. an e.m.f. of . . . international volts, but that it is un- 
desirable that the number representing the e.m.f. of this cell 
should be the subject of legislation in any country. 

8. That specifications dealing with the methods of setting up 
mercury standards of resistance, of realising the ampere by the 
deposition of silver and of preparing standard cells, be issued 
with the authority of the Congress, and that for this purpose 
: Technical Commission be appointed to prepare these specifica- 
ions. 

9. That the Congress consider and advise as to the best method 


of securing uniformity with regard to the fundamental electrical 
standards for the future. 


SOME NOTES ON ILLUMINATION 


T a meeting of the Local Section of the Institution of 
4 X Electrical Engineers at Cape Town, on February 10th, a 
Paper on the above subject was read by Prof. H. Bohle. The 
author divided his Paper into four sections. The first section 
dealt with the fundamental laws of the distribution of light, the 
second with the illumination of buildings, the third with outdoor 
illumination, and the fourth with illumination photometers. 
The following is an abstract of the Paper :— 

Fundamental Constderations.—The illumination of a surface 
by rays falling obliquely from a source of light is expressed by 
the equation :— 

Е Т cos 0 
R? 

E will be the illumination in candle-feet* if Z is the in- 
tensity of the source of light in British standard candles, @ the 
angle of the incident rays with the normal to the illuminated 
surface, and R the distance in feet of the source of light from 
the surface. If the source Z be at a vertical distance A from 
the surface, the illumination at a point P on the surface is 
expressed by the equation :— 

Tcos@ — Ih 
а +h (а?+ 12) 

* [n the oricinal the author expressed the illumination in Lux. The Lux is 
generally defined as one candle-metre, but the German Lux is 2 Hefner-candle- 
metre, and the French Lux a Bougie-candle-wetre. The author used a Lux of the 
vaine of one British-candle-netre. As the candle-foot is the aecepted unit of 


iluiination in England. the author's formula and flzures have been converted to 


suit thes nmt. Thus one c ndle-foot is eqnal to 10774 Lux (British-candle-metres). 
— Ер. E E. 


2 = 


where a is the distance, оп the surface. cf the point /’ from the 
trace of the normal from Z on to the surface. Æ will again be 
expressed in candle-feet if 7 is in candles and a and Л in feet. 
lhis holds for any plane, whether the same be vertical, hori- 
zcntal, or inclined. 

Consider a symmetrical source of light, i.e., a source from 
which uniform illumination along the same latitudes on an 
imaginary hollow sphere surrounding the source is obtained. 
By measuring its distance À from the illuminated surface and 
the distance a of any point P from the projection of the source 
upon this plane, we are able to plot, with the aid of the above 
equation and the polar curve, giving the distribution of in- 
tensity along a meridian, the well-known illumination curve. 
This has been done for an ordinary arc lamp, and is shown in 
Fig. 1, which represents the illumination in candle-feet along а 
horizontal plane at right angles to the axis of the lamp. The 
points of similar illumination caused bv a single symmetrical 
source lie on a circle, as is illustrated in Fig. 2. | 

Suppose a lamp has to illuminate a given circular area, sav a 
table, so that the illumination is a maximum at the circumfer. 
ence of the table. At what height should the lamp be sus- 
pended above the table? For the above condition, the illumina- 
tion curve must rise to a maximum at a distance a from the 
centre of the area, where a is the radius of the circular area: 
and, from the above illumination equation, we find that for this 
to be so A must be equal to 07a. The illumination from the 
centre towards the circumference of the table varies consider 
ably, but it can be made more uniform by fixing a shade above 
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the source of light. The shape of the shade or reflector is of 
great importance in determining the uniformity of illumination. 
By the application of properly designed reflectors, the polar 
curves of most lamps may be varied more or less at will. Given 
the values of À and a, and the natural polar curve of a lamp, a 
reflector can be made which will alter the polar curve to the 
necessary shape for uniform horizontal illumination over the 
given area. 
From the fundamental equation for the illumination from a 
source of uniform intensity we get :— 
i= Su hys 
l 
If the illumination along a horizontal plane is to be uniform 
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Fic. 1.—PoLAR CURVE AND CURVE or HORIZONTAL ILLUMINATION FOR AN ARC LAMP. 


and equal to E', the equation of the polar curve of the source 
of light necessary to give this is given by :— 
_ ЕҶа? а А?) 
тош 

Consider the particular case of a circular area of radius 
a=60 ft., which has to be uniformly illuminated to the extent of 
one-tenth of a candle-foot by a single lamp suspended at a 
height of 30 ft. above the centre of the area. Making use of 
the above equation, it will be found that the polar curve must 
have the shape given in Fig. 3. The curve resembles that of an 
arc lamp with vertical carbons, and may readily be obtained 
with the use of a suitable reflector. 

In most cases the illumination by a single lamp is insufficient 
and a number of lamps are required. The area which can be 
effectively illuminated by a single lamp depends upon the size 


I 


INTENSITY IN CANDLES 
„al 200 400 600 800 1000 


PSH || 


20 C7 
BP SSK 
= e SS 
n 
= 10 JON sg 
` 0-1 54 
0-05 a= 
e 
0 10 20 30 40 50 60 zb 
DISTANCE IN FEET 
Fic. 3.—THEORETICAL PoLaR CURVE FOR UNrFoRM HORIZONTAL 
ILLUMINATION. 


of the lamp, its height above the surface to be illuminated, and 
the illumination required. For incandescent lamps the ratio 
ajh for effective illumination is, on the average, limited to 1'5, 
for arc lamps to 3'0. In other words, the radius of the area 
which can be effectively illuminated by an incandescent lamp 1s 
about one and a half times the height of the lamp above the 
ground, and the equivalent radius for an arc lamp is about 
three times the height of the arc above the ground. То obtain 
th» illumination given by two lamps suspended a certain distance 
apart, the illumination curve for each lamp is plotted, and the 
resultant illumination along the surface between the lamps is 
obtained by adding the ordinates of the two curves. If a space 
has to be uniformly illuminated by а number of lamps, the best 
results are obtained by arranging the lamps at the corners of 
equilateral triangles, or parallel to the boundaries of the space, 
in such a way that they are equidistant from each other in all 
horizontal directions. It must be remembered that flame arcs 
and carbon incandescent lamps are not quite symmetrical, and 
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also that the uniformity and degree of illumination is consider- 
ably affected by the reflection from the surrounding walls. 
Illumination of Buildings.—The methods described above 
enable us to determine the illumination of any given room or 
space. With an illumination of 5 candle-feet we can read as 
easily as in daylight, but in no case should the illumination be 
less than one candle-foot for reading purposes. For a general 
illumination 0°7 to 1 candle-foot is sufficient. The illumination is 
generally required in a horizontal plane about 3 ft. above the 
floor. In picture galleries, however, most of the light is re- 
quired on the surrounding walls, and the fixing of the lights 
and the calculation of the illumination should be made accord- 
ingly. For a uniform distribution it is advisable to employ a 


ILLUMINATION 
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Fic. 2.—HonizoNTAL ILLUMINATION 
FROM AN ARC LAMP. 


large number of small lamps spaced equidistant over the whole 
ceiling, but a very uniform illumination is obtained by the use 
of inverted arcs. With this indirect method, however, 20 to 
350 per cent. of the light is lost through absorption of the 
reflecting surfaces. When the illumination takes place with 
lamps arranged in clusters, we may treat these as single lamps 
with a mean spherical candle-power equal to the sum of the 
individual candle-powers, less a certain percentage on account 
of the fact that one lamp screens off part of the light from the 
other lamp. For clusters of two lamps about 12 per cent. should 
be dedncted, for three lamps 16 per cent., and for four lamps 
18 to 20 per cent. For purposes of calculation the polar-curve 
of the whole cluster should be plotted. The horizontal illumina- 
tion from clusters consisting of more than two lamps is prac- 
tically uniform. It is, of course, impossible to pre-calculate 
correctly the illumination of any room, since a great deal 
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depends upon the nature and colour of the walls, ceilings, and 
furniture. 

Scme idea of what the illumination should be may be gathered 
from the following figures, recommended by the A.E.G., which 
give the necessary candle-power of the lamps to be used 
expressed in candle-power per square foot of floor space :—(1) 
For private houses: drawing-room, 0'4 to 0:5; dining-room, 0°3 
to 0:35; bedroom, 0°15 to 0'2; kitchen, 0°1 to 02. (2) For shops : 
counter, 0°4 to 0'7; stores, 0°3 to 0°35; offices, 0'5 to 0'6. (3) 
For hotels : concert rooms, 0'9 to 1:3; meeting rooms, 0:5 to 07; 
private rooms, 0'2 to 0'4. The height of lamps in rooms less 
than 15 ft. high is usually 6 to 8 ft. For rooms more than 20 ft. 
high the convenient height is 0°4 times that of the room. For 
factory yards a good figure is 0°03 to 0°05 candle-power per 
square foot of floor space, for railway stations 0°05 to 0'1, for 
market halls 0°15 to 0°25, and for factories 0'2 to 0°3. In shops, 
factories and workshops, two kinds of illumination are wanted: 
a general illumination best supplied by arc lamps, and a cuncen- 
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trated illumination at the bench or machine which сап be 
supplied by giow lamps. 

Outdoor lllumination.— Outdoor lighting can best be judged 
by measuring, as above, the illumination in a horizontal plane, 
and, as it is inconvenient to test the illumination on the ground, 
the author proposes that the illumination should be determined 
in a plane one metre or about 3 ft. from the ground. The 
illumination should be judged by the average value, and the 
cost of the illumination should be stated per candle-foot per 
1,000 sq. ft. of road surface. The uniformity of the lighting is 
expressed by the ratio of the maximum illumination. to. the 
mean illumination, and the ratio of the minimum illumination to 
the mean illumination. The more nearly these two factors 
approach unity, the greater is the uniformity of the illumina- 
tion. Large squares and wide streets are best illuminated by 
are lamps fixed 40 to 50 ft. above the ground. The best height 
would be 07 times the distance between adjacent lamps, but in 
this case we should require standards about 100 ft. high. In 
squares the lamps are best arranged at the corners of equilateral 
triangles: for streets, above the middle of the road. The 
average illumination for main thoroughfares shonld not be less 
than one-tenth of a candle; for side streets it is often less than 
one-tenth of this. 

The determination of the average illumination may be accom- 
plished by plotting illumination curves in various directions and 
taking the mean value. The method proposed by Dr. Bloch 
(Elektroterhnische Zeitschrift, 1906. page 495) is, however, much 
simpler. The street, according to this method, is divided up 
into a number of equal squares, so that each square receives one 
lamp bracket placed in its centre. The equivalent circular area 
of each square is taken, and it is assumed that no other lamp 
takes part in the illumination. Tf the average illumination over 
this circular area is then calenlated, the value obtained must be 
multiplied by a factor к, which is given by Dr. Bloch as 
к= 1:2 - ОТА where a is the ratio of the distance between the 
lamps to the width of the street. The distance between the 
lamps is measured in the direction of the street, even if the 
lamps are staggered. 

The problem is thus resolved into finding the average horizontal 
illumination over a circular area, due to a single source of licht 
suspended over the centre of the area, and we can express this 
as follows:—If S, represents the circular area illuminated, and 
a, the angle subtended by the radius of the area (see Fig. 4), 
then the average mean horizontal illumination of the circular 
area is expressed by— 


a 
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The value of the integral alone is the mean spherical candle- 
power, that is, the mean candle-power taken over the solid angle 
of 4x, if we place т instead of a as the integration limit. To 
obtain the value of the integral from the polar-curve, we proceed 
as follows :---With the source Z as centre, describe a quadrant 
with the radius ГА =1 (see Fig. 4). For each angle « we 
obtain then. on the vertical, the corresponding cosa, if we 
project upon ГК the point of intersection R of each ray LP 
with the quadrant. Thus LS wil equal cosa since LR=1. 
Now divide LK into, say, ten equal parts, so that each part 
represents Afcosa) or 01. For each angle а corresponding to 
the middle point of each zone, we can take the corresponding 
value of the luminous intensity Z from the polar curve. By 
multiplying A(cosa) by Z we get 7A(cosa) for each of the ten 
zones, and by adding the separate values from below upwards 
we obtain > ЈА (сох a)-y. These values of y have been 
plotted as a curve with LK as abscissa on the left of Fig. 4. 
This curve may be called a luminous flux curve, since any 
ordinate of the curve is proportional to the luminous flux within 
the corresponding angular region. In Fig. 4 the angle of 90? 
was divided into ten parts, and the mean value of the intensity 
1 was taken for each part. The sum of these values for апу 
nuniber of parts is proportional to the total luminous flux in 
the corresponding solid angle. The values of y from the curve 
are equal to these summations of the intensities divided by 
the number of parts taken, in this case ten. The maximum 
value of the curve is the sum of the intensities of all the parts 
divided by the number of parts, or, as the polar curve is 
symmetrical about the vertical axis, the mean hemispherical 
candle-power, which in this case ів 1.000 candles. Having deter- 
mined this curve, we plot along LA a line L// proportional to Л 
the height of the lamp above the testing plane, and perpen: 
dicular to this, //P, proportional to a, the radius of the illumin- 
ated area N,. The angular region is then defined by a, = HLP.. 
The line or outermost effective ray LP, cuts the quadrant at 2,. 


Projecting this point R, towards the luminous flux curve, we 
obtain on the latter the*value— 


а 
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and, since S, = та,?, the mean horizontal illumination is expressed 
by pa W 
S, 

The method possesses the advantage that the luminous flux 
eurve has to be derived once only from the luminous intensity, or 
polar curve, and that we can obtain from it the value of ұу for 
any lamp height л and any radius a of any circular area to be 
illuminated. lt may even be applied for lamps of different 
intensities as long as their distribution of light (or the shape of 
the polar curve) is similar. The values of y taken from the 
curve have then simply to be multiplied by a known ratio. И 
is advisable to plot for different types of lamps luminous in- 
tensity (polar) curves and luminous flux curves always ready for 
use. When the mean horizontal illumination and the area are 
specified, we find pam Кё, which is the necessary value of 
y, for an average illumination of Ea. For the radius e, corre- 
sponding to the given area and the given or assumed height, the 
angular region or the value of a, is obtained, and then the value 
of w on the mean candle-power curve of Fig 4, is found. The 
curve of Fig. 4 is for a lamp of 1,000 mean hemispheral candle- 
power, so, from the ratio of the calculated value of y, and value 
from Fig. 4, we can deduce the required intensity of the lamp. 
The following two examples show the use of this method :-- 

‘ram ple 1.—A street 60 ft. wide is to be illuminated by аге 
lamps 150 ft. apart. The polar curve of the lamp used is as 
given in Fig. 4. The lamps are fixed 45 ft. above the road 
surface, or 42 ft. above the testing plane. We require to find 
the mean horizontal illumination. 

The area to be illuminated’ by each lamp is 60x150, or 9.060 
square feet. To this corresponds a circular area with a radius 
of 554 ft. Plot the height of 42 ft. in a suitable scale veru- 
cally, and the radius of 554 ft. horizontally, thereby deter. 
mining the angle a, of 519 50'. For this angle we obtain from 
the luminous flux curve of Fig. 4, the value фу 2 200, The value of 
A is op 728 and therefore « 21:2-0:1 X 2:5—0:95, and so—- 


E 2r Y, _ 0:95 x 2r x 500 
“a = Kk X —— = —-— -- 
5) 9000 
Example II.—A street 54 ft. wide is to be given an average 
illumination of 0'4 candle-feet. The lamps are to be ordinary 
arcs with polar curves similar to the one in Fig. 4. They are 
to be fixed on standards 33 ft. high and 155 ft. apart. What 
must be the mean hemispherical candle-power of the lamp 
used ? 


— 0:33 candle feet. 


ory we obtain 


From the formula E, = «x 


s, 
S,E, = 54 х 135 x 0-4 = 488. 
кх 2n 0:05 х 2m 


The ratio A was 2:5 as before, and the value of к 0:95. The 
angle a, is determined as before by the ratio of the height of 
the lamp above the testing plane (30 ft.) to the radius of the 
equivalent circular area to be illuminated, which in this case 
is 48:15 ft., whence a,=55°. The value y, from Fig. 4 
corresponding to this angle is 590, consequently, as the lamp of 
Fig. 4 has a M.H.S.C.P. of 1,000, the M.H.S.C.P. of the lamp 
which must be installed in this case is 1000 x e or 830 candles. 
In a similar manner we can find for given area, illumination 
and M.H.S.C.P., the height at which the lamps must be fixed: 
or, for a given street, height of standard and illumination, we 
can determine the distance between adjacent lamps. ln the 
above determinations, retlection of light from the surrounding 
buildings has been entirely neglected. The average illumina- 
tion will consequently be somewhat larger than that calculated. 
the amount depending upon the retlecting powers of the walls. 
Illumination Photometers.—A photometer for measuring 
illumination must be portable, self-contained, easily set up. and 
suitable for comparing light of different colours. Illumination 
photometers may be divided into two classes: (1) Diffused 
reflection photometers, and (2) Diffused transmission photo- 
meters. In the former the light rays which are compared with 
those of the standard source are obtained by reflection. from a 
white surface, and in the latter the light rays are directed 
straight from the source to the photometer screen. A photo- 


, meter of the reflection type is that known as Prof. Weber's 


Photometer. This consists of a standard benzine lamp arranzed 
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in a box at- the end of a horizontal tube. In this tube, and 
capable of sliding in it, is a translucent screen of opal or 
ground glass. 'The light from the standard lamp, coming 
through this screen, is retlected by means of a Lummer Brodhun 
prism into an eyepiece. А vertical tube capable of being placed 
at any angle transmits the light from the white screen through 
the prism into the eyepiece. The two screens are thus viewed 
together. Equality of illumination is obtained by altering the 
position of the sliding screen. The range of the Webb photo- 
meter may be increased by the application of Niool prisms or 
opal glass discs of different degrees of transparency. It is 
extremely transportable, the complete weight being about 22 lb. 

Brothun's Street Photometer is based upon the fact that when 
light is obstructed by a rapidly rotating disc with a sectorial 
aperture, whereby the light is allowed to pass at definite 
intervals, the intensity of the emerging ray is reduced in the 
ratio of the angle of the opening to the total angle of 360°. 
The observer views through an eyepiece the rays from the 
standard lamp and the rays (reduced in intensity) from the 
source to be compared. The comparison standard lamp and the 
motor are fed from a six-cell battery, which causes the whole 
apparatus to be somewhat bulky. 

Trotters Photometer (see ELecrricaL ENGINEERING, Vol. I., 
p. 849) consists of a fixed electric lamp, a pivotted screen, an 


index connected with the screen by a cam, giving a uniform 
scale, and a slotted screen receiving the illumination. The 
pivotted screen is seen through the slot. The total weight of 
this apparatus is about 10 lb. 

The author then described some methods for measuring 
the mean horizontal candle-power and the mean spherical or 
mean hemispherical candle-power of lamps, with a single 
measurement. One form of photometer, known as Ulbricht’s 
Integrator or Spherical Photometer, and used for measuring the 
mean spherical candle-power, consists of a hollow sphere about 
six times the diameter of the globe of the lamp under test. 
The inside of the globe is painted with sulphate of barium, 
which gives а suitable white surface which does not crack 
with the heat. A light placed inside is diffused in such a 
manner that the resultant illumination is uniform over the 
whole surface. Consequently, by measuring the intensity of 
the reflected light in апу part of the spherical surface, and 
screening from this the direct light emitted from the source, 
we obtain a value which is proportional to the mean spherical 
candle-power of the lamp. The sphere is provided with а 
frosted glass window, the illumination of which is measured 
with a suitable photometer. The sphere is celebrated in the 
first place with a large incandescent lamp, the M.S.C.P. of 
which has been determined by the point to point method. 


SOME EXHIBITS AT THE EDINBURGH EXHIBITION 


HERE is a great dearth of electrical exhibits at this exhi- 

bition; indeed, the whole machinery section is very small. 
Much of the available space is taken up with demonstrations 
of baking, &c., although, as one would expect of an exhibition 
in Edinburgh, printing machinery is very prominent, wash- 
ing and drying machinery for laundries is also well represented. 
The drying machines, called hydro-extractors, consist of two 
concentric cylinders about a vertical axis; the walls of the 
inner one are pierced with holes, and this cylinder, which 
contains the articles to be dried, is made to revolve at a speed 
varying from 1,000 r.p.m. to 1,500 r.p.m. There are one or 
two difficulties connected with the driving of these machines. 
For instance, when full of wet clothes, it is pretty certain to be 
unequally balanced, and this causes the whole thing to oscillate 
when running at a high speed. Again, owing to their large 
moment of inertia, it takes some time to get up speed, and when 
it is belt driven from a shunt-wound motor, the motor is found 
to take a most unreasonably big starting current, and utterly 
to ruin any lighting taken off the same mains. In a particular 
case it took 24 minutes before the starting switch of such a 
motor conld be got to its “full on” position. If it was put 
on any quicker, it melted its fuse or pulled down the voltage 
to an abnormal extent. 

One of these machines is shown with an electric drive by 
Messrs. Watson, Laidlaw & Co., Glasgow. The motor is fixed 
on а framework above the extractor, and its shaft is in the 
same vertical axis with the extractor spindle, which it drives 
through a centrifugal friction clutch. The motor, which is 
enclosed, is series-wound, and is started by simply shifting a 
lever on the machine to the ‘‘on’”’ position. The motor is 
thus started up ''light" ; it rapidly gets up speed, the extractor 
following until both are running at the same speed. Unloadel, 
the extractor takes two minutes to attain its full speed, which 
is 1,000 r.p.m. loaded. The starting lever, which works a single- 
pole switch, also puts on a brake, and this rapidly stops the 
machine when moved over to the “off” position. On the 
machine shown the motor is 6 b.h.p.; it is supplied at 460 volts, 
and it is built by the Lancashire Dynamo Co. The whole thing is 
delightfully simple and foolproof. There is no chance of oil 
or dirt working down into the extractor from the motor. 

Messrs. Watson, Laidlaw & Co. show other examples of these 
machines arranged for direct driving from a water-motor or 
for belt driving. 

Mr. Alexander Orr also shows laundry machinery. Most 
of his machines and pulleys are built of wood (maple), which 
has proved quite satisfactory in laundry work, and is both 
light and cheap. A washing machine consists of two concentric 
wooden cylinders on a horizontal axis; the inner one is made 
to rotate at a speed of 160 revs. per min., but is automatically 
reversed every four revolutions. The articles to be washed are 
put in this cylinder, which is pierced. with holes, and steam 
апа hot and cold water can be admitted at will. A machine 
with a capacity of ‘60 shirts" is belt.driven by a one h.p. 
motor. The unit of capacity for all these machines appears 
to be one shirt! 

Mr. Orr also shows various electrical fittings, including a 


small fan that can be put on an ordinary lamp-holder; the 
motor is contained in a case 6 in. by 2 in., and takes 230 volts 
and about 0'2 ampere. 

A patent electrically-driven carpet-beating machine at this 
stall is an example of the diverse uses to which electric motors 
are applied. 

One of the most interesting exhibits is an electrically driven 
coal-cutting machine shown by Messrs. King & Co., Leith. 
This machine is exhibited in position in a model céal-seam; it 
is of the disc type. The particular machine shown is intended 
for use in narrow seams, and occupies a head-room of only 
23 inches. The holing is made at the floor level. A disc of 
cast steel is employed, carrying twelve cutters bolted to its 
circumference; it is carried by a bracket, also of cast steel, 
and is geared with a cast steel bevel wheel. The frame is pro- 
vided with levelling screws, and travels on rails. The feeding 
gear is particularly ingenious (Wilson's patent), and is regulated 
by hand, by means of a friction brake, from its maximum to 
zero, quite independently of the motor speed. "To protect the 
gearing from falling coal and dirt, it is all covered with sheet 
steel. The motor is for a 500-volt continuous-current supply, 
has four poles, and is of a capacity of from 25 to 30 h.p. The 
armature is of the slotted-drum type, with former-wound coils. 
Carbon brushes are used. The magnet coils are compound 
wound. The two poles on the horizontal axis of the field contain 
the shunt winding, and the two poles on the vertical axis 
contain the series winding. This arrangement is to keep the 
head-room as small as possible, the series windings taking up 
much less room than the shunt windings. 

The starting resistance consists of carbon packed between iron 
plates. When starting up, the switch is put on to the first 
contact, and kept there whilst the carbon warms up and its 
resistance falls; after this it can be passed over the remaining 
contacts, which cut out the resistance altogether quite quickly. 

The switch is of the rotating drum type and wholly enclosed ; 
both poles can be instantaneously broken by a push button 
switch. This switch has been adopted after a trial of many 
types, including a tramway controller. The machine can be 
worked in either direction, it being necessary to interchange 
two connections to reverse. This is done by breaking two 
screw joints with removable rubber covers. The trailing cable 
consists of two rubber insulated leads bound together with 
double braiding. The depth of holing is about 3 ft. 5 ims., 
and the width of cut about 55 inches. 

This machine, as at present in use, cuts from 160 to 180 vards 
in seven hours, and may do more under favourable conditions. 
Machines such as this rarely get the chance of a continuous run 
for апу length of time. They are principally used in the East 
of Scotland pits, which are not gassy. 

Messrs. Babcock & Wilcox show a model of one of their 
water-tube boilers with superheating pipes, &c., and Messrs. 
D. Thomson, Ltd., have a working model of a Stirling boiler 
made of glass, and heated with a Bunsen flame. It shows the 
water circulation well. this being least in the tubes and drum 
furthest from the fire, where the gases are coolest, and in 
practice this is where the greatest amount of scale is formed. 
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The Ingersoll-Rand Со. show several of their electric air 
drills. These are percussion drills, and combine in a very happy 
way the advantaves of compressed air for the actual drill. with 
the case of transmission of electrical energy. The arrangement 
consists of two parts: the drill itself, which is mounted on a 
tripod, is very simple; it consists ot a piston (to the rod of which 
the bit is attached) working in a cylinder; there are no valves, 
springs, &c. Two hose-pipes are attached to two openings into 
the cylinder, one at each end. These pipes аге led to the second 
part of the apparatus, which consists of a compressor, driven 
by an electric motor, and the whole is mounted on a truck made 
for the gauge of the mine track. 'The compressor consists of two 
vertical cylinders, in which. work two pistons, driven by cranks 
from a shaft, and the shaft 1s geared to the motor. The two 
cylinders аге connected by hose to either end of the drill 
cylinder, The air is thus alternately compressed and expanded 


on either side of the drill piston. There is no exhaust. The 
motors shown are 220-volt 5-рһаѕе induction motors of 3 h.p. 
The controiler switch can be worked by the man operating the 
drill by a сога. The length of drill is 42 inches, the length of 
stroke seven inches, approximate strokes per minute 460, dia- 
meter of hole drilled 43 inches. The makers arrange for two 
speeds with alternating current motors and four speeds with 
direct current motors. 

The Simplex Co. have a stall in the industrial hall, and 
show their well-known conduits, as well as electric kettles, 
flat-irons, &c. 

Practically all the working exhibits are electrically driven 
by continuous current motors, whilst among the amusements 
the figure 8 railway (easily the most popular side-show) and the 
"flving machine ” are also electrically driven. The water chute 
lift 18 worked by a gas engine. 


А GRAPHIC METHOD FOR DETERMINING THE MEAN SPHERICAL 
INTENSITY OF A LAMP 


R. A. E. KENNELLY, in a recent article in the Electrical 
i World of New York, describes a new method of deter- 
mining graphically the mean spherical intensity of a lamp. The 
following is an abstract of his article :— 


There is a well-known graphic method, generally known as 
the “Rousseau diagrain’’* method for determining the mean 
spherical. intensity of a luminous source, when the curve of 
mean luminous intensity in altitude, or, briefly, the polar curve, 
has been obtained. ‘The Rousseau diagram has been much used 
by photometrists, and has been frequently referred to in photo- 
13e00rical literature, so that no detailed description of it is 
needed here.t The diagram requires to have a surface measured, 
either by planimeter or by counting little squares on suitably 
squared paper, The mean spherical intensity on the diagram is 
essentially а surface or two-dimensional quantity. 

The new method described. in this article has the advantage 
of yielding the mean spherical intensity ав the length of a cer- 
tain vertical straight line, or as a one-dimensional quantity. 
This dispenses with the use of a planimeter or equivalent sur- 
face measuring device. It consists essentially in determining 
graphically from the given polar curve an evolute, and the 1п- 
volute of the same, and then projecting this involute upon a 
vertical line. Half the length of the projection is equal to the 
mean spherical intensity, to the same scale as the original polar 
turve. The entire process requires only an angle protractor and 
a pair of compasses. 

The new graphical method may best be explained by refer- 
ence to Fig. 1, which shows its application to the particular 
case of a simple circular polar curve ОЛУР. This polar curve 
roughly corresponds to the distribution of intensity from an in- 
verted incandescent lamp, having its base at V and tip at V', 
except that the tip candle-power does not usually fall off so 
much ав the curve between B and О. The mean horizontal 
intensity would be ОЛ, the diameter of the circle, and corre- 
sponding, вау, to 10 candle-power. In Fig. 1 the construction 
is adapted to zones of 30°. Find the radii of the midzones; t.e., 
at +759, +45°, +150, --15°, — 450, —75°. Mark these by the 
dotted lines Of, Os, Or Or!, Os’, OU, respectively. 

With radius Or and centre O, describe the arc hra, through 
an angle of 509. Draw the radius Oa at the end of the arc. 
Measure from a, along aO, a distance ab, equal to Os the 
second midaone radius. With centre b, and radius Os, describe 
the arc ac through an angle of 30°, so that bc makes an angle 
of 609 with the horizontal ОН. Draw the line bc at the end 
of this are, From c toward b mark off a distance ed equal 
to Of the third midzone radius. With centre d and radius Ot 
describe the are ce through an апше of 009, so that de makes 
an angle of 90° with the fiorizontal. 077. Draw the line de. 

Extend the arc, A a’ c! e' from the horizontal to the vertical 
beneath in the same manner as above, by steps of 500, with 
centres O, b’, and d' and radu, Ог, Ох, and Ot! respectively. 
The eurvee carr’ ac’ a! will now be continuous and complete. 
Draw a vertical line QQ’ through the convenient. point. /7, and 
project horizontally the points e, c. à, е, c' and e! upon the same. 
Then half the distance QQ' between the end projections will 
be equal to the mean spherical intensity of the lamp. The length 
Ш is the upper hemispherical intensity. The length //Q’ 

~ "Comptes Rendus des Essais Photometriques à l'Exposition d'Anvers, en 
1855, pot M. Rousseau, 


TUN VYreatese on Industrial Photometry. by AL Palaz, 1894, p. 90, “ Hand 
Gach der Elektrischen Beleuchtung," by Herzog and Feldmann, 1858, p. 10 


is the lower hemispherical intensity. Their arithmetical 

mean ів the mean spherical intensity. since іп this 

case the upper and lower hemispheres are symmetrical, 
1’ 

По = HQ =“ V. mean spherical intensity. Ву measure- 


2 
ment, this half length is found to be 7:78 units. The lamp 
would thus have an apparent mean spherical intensity of 778 
candles, and a spherical reduction factor of 0778. 

If, therefore, the geometrical construction were perfect, and 
could be read off with sufficient precision, the mean spherical 
intensitv, with 30° zones, would be 777645 candles. 

In Fig. 2, the new diagram is constructed for zones of 10° 
instead of 50°. We therefore arrive at a more nearly coriect 
result by the same process, but with nine steps in each hemisphere 


c 


Fic. 1.— NEw DiacnRAM ОЕ CincvtLAR MEAN INTENSITY DISTRI- 
BUTION ON A VERTICAL MERIDIAN THROUGH А LUMINOEUS 


Source. Meran HonizowNrAL Inrexsitry OH — 10. 


Rectification by 80° zones. Apparent mean spherical intensity =QQ' 2=7°78 


Theoretically correct value, 77854. 


instead of three steps. As before, with centre O and radius 
04-59, we lay off an arc of +10°, and join Oa. Along aO, from 
a, we mark off the distance ab, equal to the second midzone 
radius О+ 150°, and carry the arc to c, such that bc is inclined 
209 with OH. Proceeding in this way we draw the continuous 
curve /Z/acegik тод, by successive steps of 109. This curve 
may be called. the involute. We also obtain the broken line 
Obdfhjlnp, which may be called the evolute. In fact the 
successive tangents bd, df, f^. &c., on the evolute. lie ороп 
successive normals ba, de, fe, &c., to the involute. If pins be 
inserted at the points b, d, f, &c., on the evolute, a string 
fastened at the point О and extended without slack to q. so as 
to carry a pencil at q, would, when unwound toward МИ, de- 
scribe and draw the involute q 0 m...... all, 

A similar construction and condition apply to the invelnte 
and evolute of the lower hemisphere. When both invelutes 
are completed, their horizontal projection on the verti. ai 
through // gives the distance QQ'=2 x788 by scaling. 
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For many purposes the mean spherical intensity of such a 
polar curve can be satisfactorily secured by rectification іп 
509 zones, and a high degree of accuracy can, for practical 


>т vo о 
are ac е 


Fic. 2.—New DiaGRAM oF CIRCULAR Mean INTENSITY DISTRI- 
TION ON A VERTICAL MERIDIAN THROUGH A LUMINOUS 
SOURCE. 


Mean horizontal intensity OH=10. Rectification by 10° zones. Apparent mean 
spherical inteusity QQ'/2—7:88. Theoretically correct value 77t54. 


purposes, be secured by rectification in 10° zones. For most 
purposes 20° zones are recommended as giving practically satis- 
factory results. 

As another example of the new diagram, Fig. 3 shows the 


у 


у’ 


Fic. 3.—New DIAGRAM ОЕ VERTICAL MERIDIAN INTENSITY 
DISTRIBUTION FOR A SAMPLE OF REGULAR. OVAL ANCHORED 
FILAMENT INCANDESCENT Lamp, RECTIFIED By 10° Zones. 


Mean horizontal intensity OH=1. Mean spherical intensitv=QQ'/2=0°83. Вее 
Bulletin of Bureau of Standards, December, 1907, vol, 4, No. 1, p. 105, Fig. 7 


rectification of the polar curve for а sample of regular oval 
anchored filament incandescent lamp as published in the Bulletin 
of the Bureau of Standards.* ‘The rectification is effected for 
zones of 109. The mean horizontal intensity ОЛ, being taken 

* Bulletin of the Bureau of Standards, December, 1907, Vol. 4, No. 1. “ А Com- 


parative Study of Plain and Frosted Lamps,” by Edward Р. Hyde and F. E. Cady, 
Fig. Tp. 106. 


00 
2 

the diagram, and this is therefore the apparent spherical re- 
duction factor for the lamp under consideration. "The spherical 
reduction factor mentioned in the paper is 0:826. 

A further example of the use of the new diagram is shown 
in Fig. 4. On the right-hand side of the vertical VV’ rs the 
polar curve for a certain 16-c.p. incandescent lamp.t The mean 
spherical candle-power of this lamp 18 indicated by rectifica- 
tion to be 132, representing a reduction factor of 0'825. Of 


the total light emitted by the lamp, ——— 


as unity, the mean spherical intensity appears as 0°83 from 


12:9 "n 
wq 7 40 per cent. is in- 


. dicated as emitted in the hemisphere DCH to which the lamp 


base belongs, and 51 per cent. in the hemisphere ABH contain- 
ing the lamp tip. On the left-hand side of the vertical VV! 16 
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Fic. 4.--New DIAGRAMS OF MERIDIONAL MEAN INTENSITY OF A 
NEW 16 CaNpLE-PowER Lamp, ON RIGHT SEPARATELY AND 
ON LEFT AFTER BEING ENCLOSED IN A 6-1N. FROSTED GLOBE. 


Mean spherical candle-power 13:2 and 10:575, respectively. Rectification by 
10 zones. See Transactions of the Iluiminating Engineering Society, April, 1907, 
Vol. 2, No. 4, p. 210, Fig. 7. 


the polar curve given for the same lamp after being enclosed in 
a 6-in. frosted globe. The mean spherical candle-power of the 


joe 10:875, 


spherical reduction factor of 0835, and a diminution in. mean 
spherical candle-power, and in total light Hux, by 177 per cent., 
due to absorption of light by the frosted globe. This deduction 
assumes that the globe and enclosed lamp radiated light as a 
virtual point-souroe. If a globe or reflector attached to a lamp 
causes the light to radiate otherwise than from a virtual cen- 
tral point as viewed from the photometer screen, it is needless 
to say that neither the term candle-power nor zonal candle- 
power properly applies to the combination except as apparent 
values under the particular conditions of observation. Neither 
the ‘Rousseau diagram nor the new diagram applies without 
modification to such a case. 

The new graphic method for evaluating the mean spherical 
intensity of а lamp directly from its polar curve, above de- 
scribed, expresses the result as a straight line. lt performs 
the same function as the Rousseau diagram; but dispenses with 
the planimeter, requiring only compasses and protractor. It 
possesses theoretically at least as great a degree of accuracy 
as the Rousseau diagram, for a given number of zones. It 
gives at a glance the upper and the lower hemispherical inten- 
sities, the mean of which is. the mean spherical intensity. It 
further enables the luminous flux through any zone, per radiar 
of azimuth, to be read off directly from the line of projection. 
It has been found practically useful. 


combination is found to scale representing a 


+ Transactions of the Illuminating Кишиге Society, April, 1907. P. S. 
Miller, Fig. 7, р. 216. | 


l 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 


ESSRS. LUDWIG, BOLLE & CO., whose British Patent, 

No. 5,764 (1907) was published last month, have invented 
a process and apparatus for electrically fusing, са, апа 
moulding refractory substances such as quartz. Silica is fused 
by heating it electrically in а horizontal or vertical carbon tube 
which forms one electrode in an electric furnace. The tube is 
surrounded by powdered carbon or other resistance material, and 
this is contained in a wide carbon tube which forms a second 
electrode, the whole apparatus being cased in refractory bricks. 
One end of the inner carbon tube is closed by means of a 
movable carbon plug, the other by a plunger which can be 
lowered into the melted material. The silica may be compressed 


into the form of a solid block, or it can be pressed against the 
walls cf a carbon tube so as to form a hollow cylinder, depending 
upon the shape of the plunger. The plunger may also be made 
hollow, and then steam or compressed air can be forced throu;;h 
it into the carbon tube. At the end of the operation the plug 
at the bottom of the tube may be removed, then the plunger can 
be employed to eject the silica. 

At a meeting of the Faraday Society held on the 9th, Dr. 
Albert Frank contributed a paper ‘‘On the Utilisation of the 
Atmospheric Nitrogen in the Production of Calcium Cyanamide- 
and its Use in Agriculture and Chemistry." The Paper com- 
menced with an historical introduction. The chief difference 
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between the process of Birkeland and Eyde. and that of Caro 
and Frank, 15 that the former is endothermic, t.e., heat is 
absorbed, whereas when nitrogen is fixed by means of carbide 
heat is given out, therefore the reaction is exothermic. Neither 
rocess 18 actually electric or electrolytic; they are both thermal, 
but, generally speaking, when high thermal effects are required, 
electrical energy is the most satisfactory method of producing 
the thermal effect—-often the only method. When barium car- 
bide is heated to 700 or 800° in the presence of nitrogen barium 
cyanide, Ba(CN),, is produced, but also at the same time barium 
cyanamide is produced. It is, however, found that by heating 
in presence of, a flux, such as potassium carbonate, the 
ance of it cin be converted into cyanide. With calcium 
carbide, on the other hand. the main product was calcium 
cyanamide, and by paying attention to the conditions, calcium 
cyanamide alone could be produced, 


СаС„+2Х =CaCn,+C. 


When this was discovered, Messrs. Siemens and Halske, and 
the Deutsche Bank of Berlin, founded the Cyanid Gesellschaft 
in order to develop the process. One of the uses of calcium 
cyanamide, apart from agricultural purposes, is its employment 
for case-hardening of steel, in place of the generally employed 
yellow prussiate. As to the method of manufacture, the carbide 
made in the electric furnace is ground, charged into retorts 
which are in the older plant heated by gas firing, but more 
recentlv a special electric method of heating has been devised. 
Air freed from oxygen by liquefaction апа fractionation, and 
subsequent passing over Su copper, is then passed over the 
heated carbide. When the action of a valve shows, that nitrogen 
is no longer absorbed. the cyanamide is removed, allowed to 
cool out of contact with air, and is ground up, when it is ready 
for use. The product comes on the market under the name of 
nitrolim. Most carbide works give a vield of two tons of carbide 
per kw. vear, and the two tons of carbide will unite with about 
500 kilog. of nitrogen to produce nitrolim. Two kw. or 23 h.p. 
per year is required to fix one ton of nitrogen. For the other 
-operations about } h.p. is required. If, therefore, nitrolim were 


to be entirely substituted for nitrate of soda, no less than 
800,000 h.p. would be required, that is, provided the demand 
for fertilisers remained constant, whereas we know it is con. 
tinually increasing. ‘The first large industrial plant was started 
about 25 years ago at Piano d’Orta, in Central Italy, for an 
annual production of 4,000 tons; the capacity is now being 
increased to 10,000 tons. Another plant is ready to start in 
Terni, and vet another is in course of erection in San Michel. in 
the Val d'Aosta. In Austria-Hungary large works are in course 
of erection by the Societa. Generale of Rome, one in Sebenico, 
with a capacity of 4,000 tons, and also one in Istria. At 
Almissa a water-power plant of 50,000 h.p. is being erected, 
also one in Dalmatia. In France the Société Francaise des 
Produits Azotés have works at Nótre Dame de Briancon, with 
an output of 4,000 tons. In the Rhone Vallev, in Switzerland, 
the Société Suisse des Produits Azotés have also opened works. 
In Germany the works at Westeregeln and Brühl on Rhine are 
producing 10,000 tons of nitrolim annually. There is also an 
installation near Bromberg with an output of 2,500 tons, and 
the large works of the Cyanid Gesellschaft have been built to 
deal with 15,000 tons at Alz-Fluss in Bavaria. In the United 
States the American Cyanamide Co. are constructing works on 
the Canadian side of Niagara to deal with 5,000 to 6.000 tons 
per annum, and it is intended later on to enlarge these so as to 
have an output of 40.000 tons. The chief British enterprise is 
the North-Western Cyanamide Co., Ltd., with a capital of 
£120.000, which was incorporated in the middle of the vear 
1906, to acquire and work licences from the Societa Generale. 
The works are erected at Odda, near the head of the Hardanjer 
Fjord. The present capacity of the works is 12.500 tons, and 
the works are so arranged that they may eventuallv be enlarged 
to 50.000 tons. The nitrogen is produced by the largest Linde 
pump ever erected, which has a capacity of 375 cubic metres per 
hour, and the latest electrical furnaces have also been installed 
there. A comparison was made between the atmospheric oxida- 
tion process of Birkeland & Eyde, which employs from 25.000 
kw., whereas for an equivalent amount of nitrogen in the form 
of nitrolim only 5,000 to 6,000 kw. are used. 


ELECTRICAL SCIENCE 


British and American 


The Active Deposit from Actinium.—The radioactive material 
known as actinium produces radioactive deposits on solids kept 
near it just as the other radioactive materials do. As a rule, 
the deposits from the various radioactive substances take place 
most heavily on metallic conductors kept negatively charged to 
a somewhat high potential. For example. if two wires be in- 
serted into a vessel containing thorium emanation, one charged 
positively, the other negatively, the amount of active deposit 
obtained on the negative wire is more than one hundred times 
that on the positive, 1f the enclosed gas in the vessel is at 
about atmospheric pressure. If the pressure of the рав is 
reduced to a few millimetres of mercury, the D 15, 
however, not so great. If the same experiments be performed 
on actinium, the latter of the above effects is reversed; .that 
is, though the active deposit on the negative wire is twice that 
on the positive wire at atmospheric pressures, the negative wire 
gathers twenty times as much as the positive at a pressure 
of a few millimetres. This effect is investigated by S. Russ 
in a Paper in the Philosophical Magazine for June. Two brass 
wires connected to the ends of a 320-volt battery were led 
through insulating ends into a wide, horizontal, closed brass 
tube, which was connected to the middle point of the battery. 
‘The actinium was placed at about the middle of the horizontal 
tube, and the wires exposed in the chamber for about two 
hours. ‘The activities of the deposits on the wires were esti- 
mated by measuring the saturation current each produced when 
placed in a cylindrical ionisation chamber connected with an 
electrometer. Gas pressures varying from an atmosphere to two 
millimetres of mercury were employed in the depositing tube, 
and the ratio of the activities of the negative and the positive 
wires obtained at each pressure. This ratio was about 2 at 
‘76 cm. of mercury, about 60, its makimum, at 5 cm., and 22 at 
0:2 cm. The author next arranged that the plus and minus 
electrodes could be moved together towards and away from 
the actinium, the apparatus taking the form of a vertical 
cylinder with the actinium. resting on the bottom. Several 
remarkable results were obtained. As distance from the actinium 
increased, while the gas was maintained at atmospheric pres- 
sure, the deposit on the negative plate steadily diminished, while 
that on the positive plate increased to a maximum and fell 
again. ‘The ratio of the two deposits fell continuously. If the 
gas were kept at a pressure of 2 millimetres of mercury the 
deposit on the positive electrode diminished. slowly, and that 
on the negative plate increased steadily. To account for the 
effects observed at atmospheric pressure the author suggests 
that the positively charged active deposit particles may become 
neutralised, and in fact even become reversed in sign in their 
passage through the gas. To account for the increase in the 


ratio at low pressures it must be remembered that at the moment 
of formation the active deposit particles have a high velocity; 
a certain number of collisions may be necessary to reduce their 
speed, so that the existing electric field may be capable of 
directing them to the electrodes. Hence it may be expected 
that if the distance of the plates from the actinium were made 
sutticiently large at the lower pressure similar results to those 
obtained for the atmospheric pressure would be observed. The 
author found this expectation. borne out on using a larger 
cylinder. 


Continental 


Harmonie Oscillations of Spark Discharges.— The ditheulty of 
obtaining pure sine waves from spark discharges is further 
illustrated by G. A. Hemsalech's latest contribution {о the 
subject in the Comptes Hendus for May 25th. He uses both 
the photographic method and the air-blast method. The photo- 
graphs, in which the spark is placed on the other side of a 
slit, and the plate is moved at a high speed, show striw accom- 
үч each discharge, much as they do in photographs of 
ightning flashes taken on moving plates. These stri occur at 
equal intervals, and therefore immediately suggest upper 
partial discharges. Battelli and Magri attribute them to the 
subsequent projection of metallic vapour. This objection is 
answered by Hemsalech by saying that he, too, finds traces of 
metallic vapour, but that these traces, proceeding with a slower 
speed than that of the harmonic discharges, show a perceptible 
curvature. ‘The air-blast breaks up the spark into a series of 
minute arcs, which show the band spectrum of nitrogen. A 
magnetic field detlects the discharge, but does not affect the 
vapour jets. Decided harmonics are obtained with a coil 100 ст. 
long and 20 cm. wide. wound in two layers. <A flat coil with 
the same wire in 25 layers gives no harmonics. 

Alternate-Current. Permeablities.—L. Schames, in the Ph ysi- 
kalische Zeitschrift for May 1st, points out a peculiar anomaly 
in the determinations of magnetic permeability for alternatinz 
currents. Such permeabilities, determined for various frequen- 
cies and damping ratios, are usually deduced from complicated 
conditions, and always result in values which represent the 
mean taken over the current curve. Such values cannot be 
directly compared with direct-current permeabilities. The author 
gives a method of obtaining the true permeabilities over a half- 
period. It gives the mean value, 1,520, for soft iron, which 
has a permeability 1.300 for direct current. The two curves 
showing.the permeability as compared with the field for direct 
and alternating current respectively intersect at Н —2:8. Below 
that value the direct-current permeability is the higher һу 
20 per cent. In the strongest fields the two curves will approach 
again asymptotically. 


JUNE 11, 1908. 


ELECTRICAL ENGINEERING ~— 901 


“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and is Strictly Copyright.) 


Specifications Published June 4th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 

Names in brackets’ indicate communicators of ‘inventions from 
a 


1907 Patents 


8.255. S. Z. pe FERRANTI. The object of this invention is 
to improve the quality of steel produced in the electric furnace, 
and at the same time to hasten the process. Heat is produced 
in the furnace by chemical combustion as well as by electrical 
means, and to ensure that the metal is brought into intimate 
contact with the various reagents it is actively circulated elec- 
trically. Both the heating and the circulation of the metal 
are produced inductively by means of alternating currents. А 
three-phase furnace is described in the specification, in which 
the three laminated iron cores pass right through the bath; 
the metal then circulates round the three limbs, and а large 
current is induced in the metal, heating it to a very high 
temperature. In another arrangement, the three-phase mag- 
netic circuit 18 situated below the bath only, by which means 
effective circulation with little heating is obtained. The ener- 
gising coils are wound with a tubular conductor, through which 
a cooling liquid circulates. Additional heating is obtained by 
injecting combustible gases on to the surface of the metal. 
Ten claims, eight figures. 

10,699. Marriott. A process for rendering soft petro- 
leum pitch ductile like the best grades of natural bitumen. 
The product is suitable for filing cable trenches, as it is 
not onlv ductile but is not so susceptible to heat as untreated 
soft pitch, and will not easily deteriorate. Kaolin or some 
other high-grade clay is added in the form of fine powder 
to а soft petroleum pitch, in the proportion of 5 to 45 per 
cent. of kaolin. This mixture will not crack оп sudden 
changes of temperature, and is not brittle. Two claims. 

20.202. Sıemens Bros. Dynamo Works, [тр. (Stemens- 
Schuckerterke | Gea.). 
adding additional] field windings, and supplying these with 
continuous current from the rotor of a small rotary converter 
coupled mechanically to the alternator so as to rotate syn- 
chronously with it, and in a definite angular position to it. 
The rotor of the rotary converter is supplied with alternating 
current by means of slip-rings, the said current being obtained 
from the secondary windings of a series transformer, the 
primary windings of which are traversed by the load current. 
The continuous-current voltage generated by the rotary con- 
verter will be proportional to that component of the flux 
(produced by the alternating current in the rotor) which is 
at right angles to the axis of the brushes on the commutator. 
Thus the compounding effect will be proportional to the watt- 
component only of the alternating current. If the brushes are 
shifted the compounding effect is correct for a certain power 
factor only. In the latter case also a compensating winding 
could not be used. According to the present invention, the 
commutator of the converter is supplied with two pairs of 
brushes for each pair of poles, and two separate continuous 
currents аге taken from the converter to excite two compounding 
windings on the alternator. One of these currents will be 
proportional to the watt-component and the other to the wattless 
component of the alternating current, as the axes of the two 
pairs of brushes are set at right angles. The stator of the 
rotary converter may or may not have any field coils, as the 
alternating current supplied to the rotor excites the field. Com- 
pensating windings for each of the two continuous currents 
should be provided, and the windings compensating along one 
axis must be excited with the current taken from the brushes in 
that axis. Two continuous currents obtained bv the above 
method can also be utilised for the excitation of boosters in 
connection with buffer batteries in single- or polvphase plants. 
Four claims, four figures. 

25.967. P. M. LiNcorN. A load equalising arrangement for 
use on alternating-current distributing systems in which the 
generators are subject to sudden and heavy load variations. А 
rotary converter and a booster generator are coupled together 
electrically and mechanically. The booster generator is con- 
nected to the alternating-current mains through а transformer, 
and the continuous-current side of the rotary converter is 
connected to a storage battery. The E.M.F. of the bobster 
generator is in phase with the E.M.F. of the rotary converter 
and also with that of the mains, and the booster generator thus 
directly opposes or directly assists the mains according to its 
field excitation. Under normal conditions the fields of the 
machines are so adjusted that the cells are being neither 
charged nor discharged. By means of a piece of apparatus 
operated from a series transformer in the main circuit, the 
fields are so automatically altered on a variation of load that 
the cells are charged on light loads, and discharged when the 
load is heavy, assisting the main generators in the latter case 


An alternator may be compounded, by : 


by supplying current through the rotary converter, booster 
generator, and transformer. Two claims, one figure. 


1908 Patent 


1,251. B. KAUFMANN. In the manufacture of metallic paper 
or metal foil substitute, such as is used in the manufacture 
of condensers (see ELECTRICAL ENGINEERING, May 14th, page 
741), the paper is passed through an ordinary coating machine, 
which lays on the metallic film. It was found that certain 
papers could not be used with the ordinary rollers, but this 
objection is overcome by using rollers with a very finely 
engraved surface. Two claims. 


Specifications Published To-day 
The following Patent Specifications’ will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 
Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


8,842, ScHATINER. Electric motor controllers. 
11,288, FxNN. Alternate-current motors. 
11,947, Heys (General Acoustic Co.). 
system. 

11,552, Bruce. Electrical signalling apparatus. 
11.459, Tucker. Electric switches. 

11,471, Cowrer-Cotrs. Electrodeposition of metals. 
11,520, Tucker. Electric switches. 


Telephonic dictating 


11,695, AMALGAMATED RHRapio-TELEGRAPH Со. (Seibt). Radio- 
telephony. | 

11,769, тил.мок. Joints in railway or tramway rails 

11,794, АХС. Control of electric motors. / 

11.808, Свлнлм. Telephonic apparatus. 

11,874, Stemens Bros. Dynamo Works & PovNpER. Systems 


for the storage of power. 

12,258, British Тномѕох-Носѕтом Co. (Allgemeine Elektrici- 
táts-Ges.). Electrically operating railway signals and 
points. 

12,568, LEHMANN. 

12.655, GALLETTI. 

12,654, GALLETTI. 

12,635, GALLETTI. 

12,656, GALLETTI. 


Amperemeters and voltmeters. 
Production of eiectric oscillations. 
Production of electric oscillations. 
Wireless telegraphy. 

Wireless telegraphy. 

15,412, WaLrER. Receivers for wireless telegraphy. 

18.842, PickARD. Wireless telegraphy. 

20.229, ALLGEMEINE  ÉLEKTRICITATS-(tES. 
regulating rheostats. 

21,860, SiEMENS Bros. Dyxamo Works (Siemens Schuckert- 
werke (res.). — Insulation of transformers and other 
apparatus. 

25,585, FAIRWEATHER (Gluhlampenwerk Anker Ges.). 
illuminating bodies. 

25,778, Day (Fabrik Elektrischer Zünder Ges.). 
resistances. 

24.017, AncroNr. Measurement of electric power. 

24.074, ARcioNrt. Measurement of electric power. 

28,201, Lanc. Spark plugs. 


1908 Patents 


Production of high-frequency electric oscil- 


Motor starters and 


Electric 


Manufacture of 


268, EISENSTEIN. 
lations. 
290, Stemens Bros. & Co. (Siemens & Halske Akt.-Ges.). 
Multiple switches applicable to automatic telephone 
exchange selectors. 
608, GanronrTH & Bovsrietp. Switch-boxes. 
2,308, Siemens & Haske Акт.-Сеѕ. Electrically selecting one 
of several receivers. 
2,481, Siemens Bros. Dynamo Works, & WHEAT. 
Holders for incandescent lamps. 
5,066, WOLHAUPTER. Joints for railway rails. 
5,505, Mertens. Current-collector for  electrically-propelled 
vehicles. 
5,689, Main. Push-button apparatus for operating electric lifts. 
4,159, Broxam (Markische — Maschinenbauanstalt Ludwig 
Stuckenholz Akt.-Ges.). Lifting magnets for cranes. 
4,166, Evans. Multiple rate electricity-meters. 
Complete Specifications open to Public Inspection 
before Acceptance. 
1908 Patents 
2.480. Е. Krupp Axt.-Ges. Elevating gear. 
5.634, Е. KnvrP Akt.-Ges. Elevating gear. 
9.657, SIEMENS-SCHUCKERTWERKE Ges. Dynamo-electric machines 
with commutation poles. 
10.577, Donat. Alternating-current regulators. 


Expiring Patents 


No patents of electrical interest expire during the current week. 


Ітр., 
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LOCAL NOTES 


ABERDEEN: Tramway Accounts:.—The financial year of the 
municipal tramways undertaking ended last week, and the 
receipts amounted to £71.087, a decrease of £699 compared with 
those of the previous year. The total, however, is above the 
estimate, the receipts for the preceding twelve months having 
been greatly augmented by the exceedingly heavy trattic in con- 
sequence of the University celebrations. The number of pas- 
sengers carried was 16,654,304, a decrease of 256,227. 

Supply to Tramway C'o.—At the last meeting of the Corpora- 
tion some correspondence was read between the Town Clerk and 
the Secretary to the Aberdeen Suburban Tramways Co. with re- 
ference to the supply of energy by the Corporation. The com- 
ралу suggested. that the whole matter should be referred to 
arbitration, but no decision has yet been come to by the Cor- 
poration, the letter being remitted to the Electricity Committee. 

Undergrcund Telephone System.—Work has been commenced 
upon the underground telephone system in Aberdeen by the Post- 
master-General’s department. Some 21 miles of streets will be 
opened for the purpose of the new telephone svstem by which 
overhead wires will be abolished. 


ВАТИ: Sale of Electrical Undertaking.—As we have already 
announced the Corporation has decided to sell its electrical 
undertaking to a company. — Official notice is now given of the 
intention to transfer the undertaking, subject to the consent of 
the Board of Trade, to the Bath and District. Electrie Supply 
Co. for 50 vears, the consideration being a sum of £162,939, of 
which £22,500 has been paid as a deposit and the remainder 
wili be paid by 30 annual instalments covering principal and in- 
terest of 55 per cent. per annnm on the balance remaining un- 
paid reserved as rent during the period of the lease. 

BATLEY : Zlectricity.—For the financial vear just ended the 
profits upon the Corporation electricity undertaking were £212, 
compared with £434 Jast year. The decrease is accounted for 
mainly by the increase in the price of coal and in rates, and 
also by payments made out of revenue which have formerly 
been paid out of capital. 

BIRMINGHAM: Electricity Accounts.—At the last meeting of 
the Corporation the report dealing with the accounts of the 
undertaking for the year ended March 3lst, 1908, was presented. 
The Chairman ot the Electricity Committee, Mr. Ellaway, said 
that the chief features of the report were the growth of out- 
put and the further decrease in the works costs. The increase 
in the supply for tramways had been exceeded by about one 
million units, whilst there had also been a noticeable increase in 
the supply for private lighting and power. In the previous vear 
there had been an increase of 30 per cent. in the output; during 
the past year the output had increased by 37 per cent. in units 
and 25 per cent. in money value. The increase in motor connec- 
tions amounted to 5,491 h.p., and he drew attention to the fact 
that whereas two years the h.p. of motors connected was just 
over 5,000, the total was now over 9,000. ‘The works costs last 
year came out at 0'7664. per unit, compared with 1l'06d. in the 
previous year, and the reductions would have been larger but for 
the fact that coal cost £2,000 more. owing. to the rise in price. 
These works costs compared satisfactorily with other large 
towns. for in Nottingham they were l'0ld.: Manchester, 0°83d. ; 
Liverpool, 0'/9d.; Bradford, O°73d.; Leeds, 0'69d.; NSheftield, 
0:68d. ; and Salford, 0651. None of these figures include capital 
expenditure, so that the comparison was on the same basia. 
The undertaking had now paid off nearly £100,000 of capital, it 
had a reserve fund of £70.000, and they were replacing obsolete 
plant to the extent of £30,000. In answer to questions as to the 
writing off of the value of obsolete plant at the Dale End 
station to the extent of £20.000 out of revenue, Mr. Ellawav 
said the Electricity Committee had по alternative but to do this, 
for the Local Government Board would not grant a loan for the 
new plant, and, at the same time, allow them to keep the 
520.000 on the books as part of their capital. 

Tramway Accounts.—The report of the ‘Tramways Committee 
shows a capital expenditure upon permanent way, to date, of 
£577,320, or a cost per car mile of single track of £6.800. Street 
widenings have cost £234,644, of which £80,000 have been trans- 
ferred to the Public Works Department. The overhead equip- 
ment has cost £50,798, or £1.500 per mile of single track. but 
this includes the wiring of the depóts. Traffic expenses during 
the year, which is the first complete one of municipal work, 
came to £76,069, whilst the general expenses amounted to 
£27,089, which latter sum includes law charges and compensa- 
tion to the extent of £6.879, this being largely made up by com- 
pensation paid in respect of the Warstone Lane accident. The 
total expenses amounted to £168.444. "The receipts from Cor- 
poration cars amounted to £324,898, from the Birmingham and 
Midland Tramways Joint Committee, in respect of the com- 
pany's cars running over the Corporation’s lines, £31,069, and 
sundry traffic receipts, £718, making a total of £556.685. From 
this has to be deducted £70.450. payable to other authorities in 
respect of Corporation cars running over their lines, leaving the 
net traffic receipts at £286.254. After meeting interest and sink- 
ing fund, &c., it is proposed to carry £57,000 to reserve and con- 
tribute £35.000 towards'the relief of rates. The average fare 


paid*per passenger was O'Od., and the cost per passenger, in- 
cluding interest and sinking fund and a fair amount for depre- 
ciation, was 0°74, . 

BLACKPOOL: Electric Lighting Accounts.—The accounts 
of the Electricity Committee for the financial year just ended 
show a revenue of £36,565, and an expenditure of £16,140. 
There are now 1,126 consumers upon the electric lighting mains. 
The number of public arc. lamps is 278, and public incandes- 
vent and Nernst lamps number 726. During the year an extra 
capital expenditure was involved of £9,279, making a total to 
date of £199,052, of which £42,425 have been paid off. The 
reserve fund stands at 56.155. 

BOLTON: Electric Driving.—The Musgrave Spinning Co. are 
introducing electric power in their three large mills here. 
Messrs. Dobson & Barlow, the well-known textile engineering 
firm, have put down motors in‘their new works at Bradley Fold, 
near Bolton. They have been supplied by the British Westing- 
house Co., Ltd., of Trafford Park, Manchester, the power being 
obtained from the Lancashire Electric Power Co. 

BUENOS AYRES: Tube Railways.—The Review of the River 
Plate states that the only tender received for the construction 
of tube railways in Buenos Ayres was presented by the Con- 
sortium d’Entrepremeurs du Metropolitain de Paris, associated 
with the French branch of Thomson Houston, both represented 
here by Supervielle & Co. The tender gives three proposals :— 
(1) Construction of two lines 1°67 m. gauge, with tunnels lined 
with brick, $18,520,598 gold. (2) Gauge 1°44 m.. tunnels lined 
with brick and iron rings, $17,529,929 gold. (5) Gauge 1°44 m., 
lining brick, $16,412,045 gold. The offer lays down numerous 
conditions and to finish the work in 55 years. A fine or bonus 
of $10.000 a. week for delays or advancement in finishing the 
work is also proposed. | 

BURSLEM: M.E.A. Convention.—The chairman of the Elec- 
tricitv Committee and the Electrical Engineer have been ap- 
pointed to attend the annual convention of the Incorporated 
Municipal Electrical Association at Nottingham. 

BURY: Vramwaymen’s 1oliduy.—Yhe Tramways Committee 
have decided to grant their employees a week's holiday with 
pay, vearly, under certain conditions. There was some oppusi- 
tion in the Council to the concession, which, it is stated, will 
cost the Corporation about £250 per year. 

COLCHESTER: 7/'гатасау Deficit.—'Yhe Tramway Manager's 
annual report states that for the vear ended March ólst there is 
a deficit upon the tramway undertaking of. £2,929 against £2,089 
last vear. 

CROYDON: Electricity Accounts.—The report of Mr. А. C. 
Cramb, the Borough Electrical Engineer. on the eleventh year of 
working of the electrical department shows a total capital ex- 
penditure to March 31st of £559.203. the expenditure during the 
vear being £6.730. The capital expenditure during the previous 
year was £19,125. Considerable attention has been given 
to the question of stores, with a view to reducing the amount in 
hand. For the first time repayments to sinking fund have ex- 
ceeded the amount spent on new works, the respective amounts 
being £11,081 and £6,750. The total expenditure during the 
vear was £31.133. an increase of £2,916 over that of the previous 
vear, whilst the total receipts amounted to £66.957 10s. 7d., an 
increase of £1.927. Coal cost £13,454, an increase of 
£1.674. The coal bill would have been considerably increased 
but for the large stock of coal purchased under old_ contracts, 
which effected a saving of several hundred pounds. Cértain pur- 
chases during the spring had, together with the stock brought in, 
the general effect of preventing the coal bill reaching a still 
higher figure. The net surplus on the year's working is £12,242, 
as compared with £8.927 12s. 3d. for 1907. Against this sum, 
however, is the cost of coal bunkers and conveyor, £2.100 
already incurred. The price per unit obtained for private 
supply, viz.. 3°6, has decreased 0'2d.; the number of con- 
sumers is 2,902, an increase of 256; the units generated increased 
from 6.027,538 to 7.005,141. and the units sold from 4,936,857 to 
5.875,005; whilst ећсіепсу of distribution has increased from 
82:8 per cent. to 8403 per cent. The maximum load on the 
station for both general supply and traction was 3.255 kw., 
against 3,381 kw. for the previous year, and the load factor has 
increased from 16:66 per cent. to 20°60 per cent. The capacity 
of the works remained stationary at 5,750 kw. The reduction in 
the maximum load on the works is attributed to the adoption of 
metal-filament lamps in shops. With the amount allocated last 
year the reserve fund now stands at £22,410. With regard to 
future requirements, the report points out that the only out- 
standing loan is that granted in April, 1907, amounting to 
£21,812, which has been almost expend. . Application has 
been made for a further loan amounting to £15.500. the whole of 
which is required for the distributing system. Mr. Cramb con- 
cludes his report with a reference to the general position of the 
undertaking. He says that a fair increase in the business of 
the undertaking has been made, and the more general use of 
metal-filament lamps has given great satisfaction and effected a 
large economy in the case of many consumers’ accounts. This, 
of course, had the effect of minimising the rate of increase of 
units sold for lighting during the past vear. It is probable that 
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there will be a far greater reduction in the amount of electricity 
sold for private lighting to existing consumers п the pre- 
sent year. The following figures of the totals of 12 lighting 
consumers’ accounts for the last two years show the saving now 
being made by the adoption of metal-filament lamps, and in all 
cases with greatly increased light :— 1907, £612 15s. 10d.; 1908, 
£447 13s. 5d.; decrease, £165 2s. 5d. The saving effected in 
individual cases has reached as much as 48 per cent. There has 
been a satisfactory increase in the amount of electricity sold for 
power purposes, and there is no doubt that the electric motor is 
rapidly increasing in popularity. The time switch system of 
charging for motive power has proved satisfactory, both to the 
consumer and the undertaking. 

DARLINGTON: Tramway Accounts.—The Borough Account- 
ant's statement of the financial position of the tramway under- 
taking to March 31st, 1908, shows a net profit of £2,514. 1t has 
been recommended that £465, capital charges which the Local 
Government Board has declined to sanction as part of loan 
expenditure, shall be written off the surplus. 

DOVER: Electricity Estimates.—' The estimates of revenue 
and expenditure in connection with the electricity undertaking 
during the coming year show a total expenditure of £9,059 and 
estimated receipts of £20,477. The deficit for the year just 
ended, namely, £2,147, is deducted, together with interest on 
loans, sinking fund, and bank interest, making a total of 
£13,711. There is consequently a deficit of £2,293 anticipated. 

DUDLEY: Fectricity Accounts.—There has been а gross 
profit of £5,977 upon the working of the electricity undertaking 
during the year just ended. Deducting interest and sinking 
fund, &c., there is a net profit of £555. The total capital 
expenditure to date is £86,808, compared with £81,410 for the 
previous year. There has been a steady gruwth in the number 
of new connections, and especially in connection with power 
supply, whilst the supply to the tramway company has also 
considerably increased. 

DUNDEE: Electricity Estimates.—The estimates for the 
current vear of the electricity undertaking show receipts amount- 
ing to £35.865, whilst the expenditure is set down at £35,850. 
The cost of current to the tramways department for traction 
purposes has been reduced from 144. to lgd. per unit, which will 
represent a reduction of £1.300 per annum. 

SAST MOLESEY: Telephone Extensions.-—The Secretary of 
the General Post Осе has written, with reference to a deci- 
sion of the District Council that telephone wires must be laid 
underground, pointing out that the cost of underground work 
is roughly four or five times that of an overhead line. The 
Postmaster-General had found by experience that it was the best 
policy both for the Post Оћсе and for the general public to 
defer telephone extension in a new district until the road 
authority had agreed to his proposals as to the mode of con- 
struction. The Clerk has been instructed to inform the Post- 
master-General that the Council cannot see its way to alter its 
previous decision. 

EDINBURGH: Telephone Charges.—A deputation from the 
Edinburgh Merchants’ Association recently waited upon the Cor- 
poration to urge the enforcement of the agreement between the 
Corporation and the National Telephone Co., special objection 
being taken to the introduction ot the measured rate system. 
It was pointed out to the deputation, however, that under the 
present agreement with the Telephone Co. any subscriber has a 
right to demand an unlimited service at £10 per annum. A sug- 
gestion was made that a municipal service should be instituted 
in competition with the company, but in view of the fact that a 
licence would only be granted by the Government until 1931, the 
proposition 1s not to be entertained. 

ERITH: Tramiways.—4A deputation from the Urban District 
Council 18 to wait upon Bexley Urban District Council with 
reference to the inter-running of the trams on the two systems. 

FINCHLEY: Electricity Accounts.—At the last meeting of 
the Urban District Council, the annual statement and accounts 
of the electricity undertaking were presented. The total income, 
less bad debts, was £11,489, of which £8,002 was contributed 
from private lighting, £1,685 from public lighting, and £642 
from power. The working expenditure amounted to £5,939, and 
after payment of interest and sinking fund the net result on 
the twelve months’ working was a deficiency of £292. The 
capital expenditure on the year was £12,638. The number of 
units generated was 897,502, as against 890.000 in the previous 
year. The total units sold to consumers had increased from 
464,212 to 485.060. Public lighting had consumed 244,700 units, 
as against 258.500 in the previous twelve months. The number 
of consumers had increased from 1,089 to 1,476. The income 
from power, &c., was about only half as much as in the previous 
year, owing to the fact that the Council had lost the bulk 
supply to the Metropolitan Electric Tramways Co. This loss, 
however, had been more than made up by the increase in 
private consumption, and the receipts per unit had increased 
from 3'6d. to 4'275d. Public lamps had been supplied at a cost 
of 1:52d., as compared with L'635d. Although better light at 
less cost was given by metallic filament lamps, the cost of 
attendance, &c., had increased from £502 to £587. The gross 
income from all sources was £11,559, as compared with £10,031 
in the previous year. On the other side of the account the 
cost of generation was £2,490. or 0'82d. per unit sold, as against 
£2,175, or O74d. per unit. This increase was due to the fact 


that coal had gone up 5s. per ton. The total cost of distribution 
was ('084d. per unit, as against O'O53d., while the total expenses 
of management amounted to 0'397d. per unit, as against 0°598d. 
The gross profit was 48'5 per cent., as against 46'8 per cent. in 
the previous year and 39'ód. the year before. The absence of 
any provision for depreciation was commented on. The chair- 
man of the Electricity Committee, replying, said the grievance 
they had in Finchley was that the period for repayment of 
loans was too short as compared with similar municipal under. 
takings in the metropolis and elsewhere. (^ . 

GLASGOW: Zramway £tcturns.—The receipts from the tram- 
way undertaking for the year just ended were £907,494, an 
increase of £20,115 over those of the previous year. The car 
miles run were 20,766,722, an increase of 416,555, and the revenue 
per car mile increased by 0'023d., making an average of 104884. 
The trattic receipts per passenger worked out at 0:9604., an 
increase of 0:014. The passengers carried were 226,948,290. 

Tramway Ezrtension.—The Tramways Committee on Thurs- 
day received a deputation from the Clydebank Town Council in 
connection with the proposed extension of the tramwavs 
and the erection of two new bridges over the Forth and 
Clyde Canal. . 

GRIMSBY: Electricity Accounts.—At the last meeting of the 
Town Council a profit of £2,085 was reported upon the municipal 
electricity undertaking for the year ended March 3lst, 1908. 
The Electrical Engineer, Mr. W. A. Vignoles, recommends that 
this amount be carried forward for the reason that the «om. 
mittee were carrying out an improvement for which the Local 
Government Board would not sanction a loan. After some discus- 
sion the ‘Council decided to allocate £500 of the surplus to the 
relief of rates. 

LINCOLN: Electricity Accounts. —At the last meeting of the 
City Council, the Chairman of the Electricity Committee stated 
that the undertaking was growing quickly and paying its way. 
The output for the past year amounts to nearly one and a half 
million units, and £1,006 has been provided towards the relief 
of rates. With regard to the tramway system, he said that 
although this had been much abused, it had provided over £2.500 
for depreciation and sinking fund, and the small loss of £70 
had been met by the Electricity Committee. This £70, however, 
could not be regarded entirely as loss. as the Electricity Com- 
mittee had made a profit upon the current sold to the tramwavs 
departnient. ` 

LANDUDNO: Tramway Extension.—The extension of the 
Colwyn Bay tramways from Rhos to Station Road, Colwyn Вау, 
was inspected by Col. Yorke on behalf of the Board of Trade 
last Friday, and the line was opened to the public on the fol- 
lowing day. 

LONDON: Islington: Infirmary Generating Costs.—At the 
last meeting of Board of Guardians, Mr. Parker asked what was 
the cost per unit of the electric lighting as generated at the 
Highgate Hill Infirmary. Mr. Lambert said that although the 
cost of the electric lighting at the infirmary had been said to 
be about 8d. per unit, as a matter of fact it did not exceed 2d. 
per unit, and this figure included all administrative expenses. 

Paddington: Reinstatement of Trenches.—At the meeting of 
the Borough Council, the Works Committee reported that for 
several vears past the Council and the late vestry had reinstated 
trenches opened by the electric lighting, gas, and similar com- 
ponen. and charged for the work on the basis of schedules which 

ad been adopted from time to time. The Legal Committee had 

informed the Works Committee that the charges should in 
future be on the basis of the actual cost of the work. The 
Works Committee endorsed this view, and the recommendation 
was adopted. 

Southwark: Underground Telephone Lines.—The Works Com- 
mittee of the Boreugh Council have considered a joint report 
drawn up by the Town Clerk and Borough Engineer upon the 
subject of the conditions attached to the consent of the London 
County Council, to the laying by the National Telephone Co. 
of short underground connecting lines. The report states that 
во far as the conditions relate to interference with the County 
Council's tramways, there appeared to be little objection to the 
Spring Garden authority exercising a proper control, but апу 
attempt to interfere with the exercise by the local authority of 
their right to say in what positions and at what times the 
boxes and lines are to be laid. and how the propertv of the 
local authority is to be dealt with, regardless of the wishes of 
the local authority, could produce nothing but constant fric- 
tion and inconvenience. The Works Committee support. this 
view, and will object to the County Council imposing upon the 
Ngtional Telephone Co. any conditions with reference to matters 
which are within the jurisdiction of the Borough Council as 
road authority. except in so far as may be necessary for the 
protection of the County Councils property in the tramways 
or otherwise. І 

Westminster : Breaking up of Roads.—The Works Committee 
reported at the meeting on June 4th having considered a letter 
from the Gas Light and Coke Co., asking the Council to nomin- 
ate one or two of its representatives to receive a small deputation 
from some of the public companies (gas, electricity, and water), 
whose duties involve interference with the surface of thorouch- 
fares, in order to discuss, and, if possible. arrive at a settle- 
ment of the questions relating to paving charges, which have 
so long been in dispute. The Committee have agreed with the 
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suggestion, and have appointed the Mayor, their chairman, and 
vice-chairman (Alderman Spencer-Smith and Councillor Abady), 
together with the Town Clerk and the City Engineer, as the 
Council’s representatives at the proposed conterence. 

Woolwich: Electricity Undertaking.—There are some in- 
teresting facts relative to the position of the Borough Council's 
electricity undertaking in the report of the district auditor 
(Mr. A. Carson Roberts) on the accounts for the year ended 
March ólst, 1907, which was presented at a meeting of the 
Council on June 4th. In connection with the revenue position, it 
is explained that a loss of £15,744 for the year is shown by the 
accounts, but the loss shown would have amounted to nearly 
£17,000 if loans had been raised sufficient to cover the capital 
expenditure as it was incurred, and the proper share of their 
redemption charged in the year. The rates will have to provide 
rather more than the gross earnings of the undertaking, which, 
apart from the charges for wiring and motors, amounted to 
£16,824. The rates raised in aid of the undertaking yielded 
59.794, but the deficiency brought forward at March 3lst, 1906, 
exceeded this amount by over £1,000, and the accounts show a 
deficiency at March 518, 1907, of £16,835. This, however, falls 
short of the true deficiency at that date, as no account had been 
taken of the proportion of standing charges which had accrued 
but not fallen due. for payment, bringing the revenue deficiency 
up to £21,200. In the year just closed he was informed that 
the rates raised in aid of the undertaking have averaged over 
9d. in the £, and have vielded £29,771, a sum sutticient to cover 
the arrears of deficiency, including accrued proportions, and to 
provide £8,571 towards the loss on the year's working. Loans 
have been raised sutlicient to cover the capital outlay for the 
time being. 

Woolwich Tramways.---For some months, consideration has 
been given to the question of the electrification of the L.C.C. 
tramways from Beresford Square to Greenwich in order to super- 
sede the existing horse tramways between the electrified portions 
at Greenwich and Woolwich. 'The Borough Council is to urge 
the L.C.C. to take the necessary steps for the construction and 
electrification of the tramways along a route which the former 
body has approved; it is 1 mile, 2 furlongs, and 160 yards 
long, and which will involve a net estimated cost for the acqui- 
sition of property and for executing necessary street works of 
£10,000. 

NEWPORT: Gas v. Electricity.—The Newport Gas Co. has 
invited the Corporation Electricity Committee to take part in 
а trial of the relative values for public lighting of incandescent 
gas and incandescent electric lamps, but the Corporation has 
decided that they do not think it necessary to take part in 
such a test. 

NOTTINGHAM: Electricity Ассоипіз. — The report of the 
Electricity Committee for the past year states that no addi- 
tional machinery has been required, owing to the increasing 
number of consumers who have taken advantage of the metallic 
filament lamps. The capacity of the plant in the three gener- 
ating stations is as follows: Talbot Street, 8,925 h.p.; St. 
Ann's, 6,040 h.p.; Eastcroft Destructor Works, 720 h.p.; making 
a total of 15,685 h.p. The output during the year amounted to 
11,116,835 units, an increase of 1,586,759 units over the output 
for the previous year. The total costs work out at 162d. per 
unit, a decrease of O' 07d. over the previous year, in spite of 
a 25 per cent. increase in the cost of coal. The connections are 
now equivalent to 349,699 eight c.p. lamps, compared with 
321,240, and there are now also connected to the mains 3,418 h.p. 
of motors, an increase of 484 h.p. 

PLYMOUTH: Tramway Receipts.—The receipts from the 
municipal tramway undertaking for the year ended March 3lst, 
1998, amount to £32.952, against £32.454 for the previous vear. 
The expenditure amounted to £24,550, against £25,049 for the 
previous year, leaving a gross profit of £8,581, against £9,404 
in 1906-7. To this has to be added the sum of £1,182 received 
from the Plymouth, Stonehouse, & Devonport Tramways Co., 
and £75 from the district funds towards capital charges. The 
total gross profit, therefore, amounted to £9,639, from which 
has to be deducted interest and sinking fund charges amounting 
to £8,866, leaving £772 as net profit, compared with £1,352 in 
the previous year. 

PUDSEY: New Tramway Service.—The extension of the 
Leeds tramways from Stanninuley to Pudsey was opened on 
Thursday by the Mayor of Pudsey. The extension, which is 
a little over a mile in length, has cost £15,000. 

RATHMINES & RATHGAR: Electric Lighting Undertaking. 
— The accounts for the year ended March 3lst, 1908, show that 
after meeting extra capital charges there is a loss of about £50 
on the undertaking, which is accounted for by bad debts. The 
income from private lighting, there having been a large number 
of new consumers, has increased by about £1,000 over the in- 
come of last year. 

SHEFFIELD: Electricity Accrounts.—A statement has been 
prepared by Mr. S. E. Fedden, comparing the position of the 
Corporation electrical undertaking at present with the position 
in 1899, when the Sheffield Electric Light & Power Company's 
undertaking was acquired. In 1899 the total revenue was 
£24,342, against £78,555 in 1908; the average price obtained at 
these two periods was 3°88d. and 2174. per unit respectively; the 
number of consumers were 967 and 35,583; the cost per unit 1°6d. 
and 0`724.; the output 1,295,900 units and 8,500,948; and the 
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maximum load in kilowatts 1,073 and 6,243. In 1899 there was 
not a motor connected to the mains, but at the present time the 
number of motors is 1,057, having a horse-power of 9,674, and 
the average price obtained for this supply is 0°943d. per unit. 
The sum of £117,252 has been paid into sinking fund for redemp- 
tion of debt, whilst the interest on loans for the nine years 
ended March 25th, 1908, was £188,430. Motors to the value of 
£2,200 have been purchased out of revenue, and a sum of 
£10,000 has been placed to renewals fund. The present available 
surplus from the undertaking is £16,529. 

SOUTHGATE: Electric Lighting.—Mr. Е. T. Ruthven- 
Murray, the engineer of the North Metropolitan Electric Power 
Supply Co., has discussed at considerable length with a com- 
mittee of the Urban District Council the financial and other 
details of a suggested scheme for the supply and distribution of 
electricity within the district. The result of the conference was 
that Mr. Ruthven-Murray is to submit an alternative scheme for 
the committee's consideration in the course of the next few 
days. 

STAFFORD: Electricity Accounts.—' The report of the Elec- 
tricity Committee states that the total capital expenditure to 
date amounts to £33,063, of which £9,961 have been repaid. 
The total number of units sold during the year to March lst, — 
1908, was 561,622, compared with 307,321 units in the previous 
year. The total revenue was £4,571 against £3,971, whilst the 
expenditure was £1,784 against £1,526. Against the gross 
profit of £2,587 have to be set to capital and other charges, 
viz., £2,090. 

SWANSEA: Electricity Accounts.—A financial statement which 
has been presented to the Corporation dealing with the electricity 
undertaking shows a profit during the past year of £1,230, and 
after meeting sinking fund and interest charges, there is a 
balance of £/(89. 

TONBRIDGE: Electricity Accounts.—It is stated that the 
deficit upon the municipal electrical] undertaking for the past 
year is £311. 

WALSALL: Dispute with Tramway Company.—A resolution 
will shortly be put before the Town Council recommending that 
notice be given to the Wolverhampton & District Tramway Co. 
terminating the agreement by which the Corporation has run- 
ning powers over the company’s lines into Willenhall, unless 
more satisfactory terms can be arranged. 


WEST BROMWICH: Electricity Accounts.—The Electrical 
Engineer’s report upon the electrical undertaking for the twelve 
months ending March 315%, 1908, shows that the total number 
of units sold were 1,824,887, an increase of 25,534 over those 
of the previous year. The output for power supply shows a 
26 per cent. increase. There has been a decreased demand for 
lighting, chiefly caused by the effect of metallic filament lamps. 
There is also a further decrease in the supply for traction 

urposes, owing to the loss of two sections of the South Staf- 
ordshire Tramways outside the borough, which had previously 
been supplied. The total units generated during the year 


* amount to 2,187,596, an increase of 42,005 compared with the 


previous year. There has been an increase of 26 consumers 
connected during the year, with ап equivalent of 8,285 8-c.p. 
lamps, the corresponding figure for the previous year being 
20 consumers and 5,956 8-c.p. lamps. The total connec- 
tions, including public lighting, at March 3lst, amounted 
to 44,675 8-c.p. lamps, ог about 1,300 kilowatts, the 
total possible demand, including the maximum traction 
dead. being 2,050 kilowatts. Тһе maximum load during the 
year was 1,000 kilowatts, on December 25rd, the lighting and 
power being 560 kilowatts and the traction demand 440 kilo- 
watts. ‘lhe combined load factor for lighting and traction is 
208 per cent., which is an increase of 175 per cent. over last 
year's figure. The lighting and power load factor is 14°4 per 
cent. and the traction 14:5, which is an increase of 1'1 per cent. 
for lighting and power and a decrease of 10 per cent. for 
traction. In his report upon the works, the Electrical Engineer 
states that the storage battery has been of considerable "service 
during the past year, and the watt hour efficiency over the 
whole time 1s 74 per cent., the maker's guarantee being 75 per 
cent. Ап analysis of the accounts shows that the cost per unit 
has increased by O' 02d. The amount paid for repairs and 
maintenance, 0°164d. per unit sold, shows an extraordinary 
increase of 0'054d. per unit, due to the fact that one of the 
250 kilowatt armatures has had a new commutator fitted at a 
cost of about £105. Repairs have also been carried out to the 
shunt windings of a 200 kilowatt machine, at a cost of £85. 
The items of additional expenditure over and above those of the 
previous year are as follows :—Fitting new commutator to 
250 kw. armature, £105; re-winding field coils of 200 kw., 
£85; purchasing CO, recorder and fixing, £55; repairs to 
balancer, £30; amount withdrawn at Local Government Board 
inquiry, now charged against revenue, £150; battery mainten- 
ance, increased amount compared with last year, £106; louvres 
for ventilating works. £48 10s. In the reduced costs attention 
is drawn to the amount, £108, now paid for oil, waste, 
water, and cngine-room stores, which is only a few pounds 
more than the similar charges on the first year’s working 
of tne, undertaking, and is £320 less than for, the year 
ending March, 1905, whereas the output has increased by 
400.000 units. There is a decrease of £132 from the sale 
of current for public lighting. reducing the average price from 
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C36d. to 055d. per unit. The total revenue was £12,793, and 
the working costs £6,737. Interest and sinking fund absorbed 
£4.027, leaving a net profit of £2,030. 

WEST HARTLEPOOL: Electricity Accounts.—After provid- 
ing for interest and sinking fund charges, the electricity accounts 
for the past vear show a profit. The repayment of capital 
during the year amounted to £3,098, i.e., 34 per cent. on the 
capital expenditure, and interest, at 5 per cent., amounted to 
£2,902. The average price paid for coal during the year was 
13s. 5d., compared with 12s. 154. during the previous year, and 
had the price remained steady, the credit balance would have 
been £350. 

WIMBLEDON: Electric Lighting.—An agreement has been 
come to with landowners respecting the construction and main- 
tenance by the Council of a weir across the River Wandle for 
the purpose of improving the supply of water for condensing 
purposes to the electricity works. А sub-committee has been 
appointed to consider and report upon the present methods of 
street lighting and what improvement, if any, it is desirable to 
make therein. The Foster Arc Lamp & Engineering Co., Ltd., 
wrote asking at what price the Council would supply energy for 
power purposes to their works on the basis of a minimum con- 
sumption of 20.000 units per annum. A reply is to be sent to 
the effect that energy will be supplied for power purposes at the 
rate of lid. per unit. 

WOLVERHAMPTON: Tramway Accounts.—The tramway 
accounts for the year ended March 35191, 1908, show a total in- 
come of £44.431, and expenses £26,460. Interest and repayment 
of loans absorbed £11,064. income tax on profits £150, leaving a 
net balance of £6,762. Of the balance, £4,416 have been trans- 


TENDERS INVITED AND 


BELGIUM.- Tenders wil be received by the Société 
Nationale des Chemins de Fer Vicinaux, Rue de la Science 14, 
Brussels, by June 17th, for the installation of overhead elec- 
trical equipment. and efectrie rail connections for the Brussels- 
Grimberghen section of the line from Brussels to Humbeek. 
Price of specifications, 2 francs; of plans, 24 francs. 

The Antwerp Municipal Authorities invite tenders by June 
18th for the supply of 1.600 metres of electric cable. A deposit 
of 2.000 frances (about £80) will be required. Specifications may 
be obtained from the Hotel de Ville at a cost of 0°50 franc, or 
copies may be consulted at the Commercial Intelligence Branch 
of the Board of Trade. 

BULGARIA.—H.M. Vice-Consul at Sofia (Mr. С. ОВ. 
Toulmin) reports that the Bulgarian Direction Générale des 
Chemins de fer gt des Ports invite tenders by June 20th for 
the supply and installation of electric apparatus required by the 
Bulgarian State Railways. Tenders must be addressed to 
* Monsieur le Préfet de Sofia." The estimated cost of the work 
is 170,000 francs (£6.800), and a deposit of 5 per cent. will be 
required to qualify any tender. It is very desirable that tenders 
should be written in French and submitted through a competent 
agent on the spot. <A list of agents established at Sofia may be 
obtained by British contractors on application at the Commercial 
Intelligence Branch of the Board of Trade. A сору of the 
specification (rahier des charges), form of tender, drawings, 
&c., may also be seen at the Commercial Intelligence Branch, 
or may be obtained at a cost of 3 francs from the Direction 
Générale des Chemins de fer de l'Etat. Bulgare, Sofia. 

DOVER.—The Electricity Committee recommend the purchase 
of a booster at an estimated cost of £700. 


BURNLEY.-—Coal handling plant is to be erected at an esti- 
mated cost of £1.818. 
CARLISLE.—The Local Government Board has sanctioned 


the borrowing of £5.C00 for mains, service, and meters in con- 
nection with the electricity undertaking. 

FINCHLEY. --The Local Government Board has sanctioned a 
loan of £24,890 in connection with the electricity undertaking. 


GILLINGHAM.—Tenders are invited for the supnly and 
delivery of coal at the generating station for the period ending 
June 30th, 1909. Particulars from the Borough Electrical En- 
gineer, and tenders to the Town Clerk by June 22nd. 


HOLYWOOD (COUNTY DOWN).—The question of electric 
lighting is still under consideration by the Council, and a 
further report has been called for from the Consulting Engineer. 

ILFORD.—The Urban District Council is inviting tenders 
for wiring the Seven Kings library and hall. Specifications 
can be obtained and plans seen at the office of Mr. Arthur H. 
Shaw, Lev Street, Ilford. Tenders close on the 23rd inst. 

LONDON COUNTY COUNCIL.—The Council invite tenders 
for the manufacture, supply, and delivery of tramway feeder 
pillars. Full particulars from the Clerk (fee, £2, returnable), 
and tenders by June 25rd. 

City Guardians.—The question of lighting the new infirmary 
buildings at Homerton by electricity in preference to gas was 
diseusse': at considerable length at a meeting of the City of 
London Guardians on Tuesday. The estimated cost of the elec- 
trical scheme was stated to be about £1.000, whilst the Gas 
Light & Coke Co. offer to equip the institution with incan- 


———— 


ferred to renewals tund and £54 has been allocated towards the 
loss on the motor omnibuses, whilst £1,292 have been utilised 
for wiping off the deficit on the previous years accounts. The 
balance of £392 Фаз been carried to a general reserve fund. 
Although the receipts show an increase of some £500, compared 
with that of 1907, the working expenses have increased by 
£1.500. 

YORK: Electricity Loans.—A Local Government Board inquiry 
into the application by the Corporation to borrow £31.604 in 
connection with the electricity undertaking was held last week, 
and again adjourned. 224.404 represents excess of expenditure 
over borrowing powers, and £7.200 represents the suspense ac- 
count. The previous inquiry had been adjourned in order that 
the Inspector, Mr. Н. R. Hooper, might be supplied. with details 
of capital expenditure to March 3151, 1908. The inquiry was 
again adjourned for the provision of further particulars with 
regard to capital expenditure in past vears, the Inspector ex- 
pressing the opinion that he would continue the inquirv until 
he was quite satisfied upon this point. It was stated that the 
capital expenditure to date upon the works amounted to £125.254. 
Being unable to obtain answers to various questions with regard 
to past capital and its repayment the Inspector suggested that the 
Corporation should be content with a loan for a much shorter 
period. ‘This course. he said. had been followed in the past 
where 1% had been found impossible to explain what had gone 
on in previous years, and the period then had varied between 
5 and 12 years. No answer was given to this suggestion, and 
the inquiry was adjourned as mentioned above. It came out 
that the capital charges at York are at present more than 0:54. 
per unit in excess of the generating expenses. 


PROSPECTIVE BUSINESS 


descent gas for £289. but the cost of illumination and main- 
tenance was £210 in the case of electricity against £566 in the 
case of zas, the candle-power under the electrica] scheme being 
twice that of the gas scheme. Ultimately the recommendation 
to adopt electric lighting was carried. 

Islington.—At a special meeting of the Borough Council on 
Thursday, held in committee, it was decided that ап expendi- 
ture of £3.560 was necessary for the purpose of extending the 
electric lighting undertaking. The Lighting Committee was 
authorised to incur such expenditure, and the L.C.C. are to be 
asked to sanction a loan for the amount. 

Nfepney.—- Tenders are invited for ampere-hour meters, demand 
indicators, and time switches; also arc lamp carbons. (For 
particulars see ап advertisement this week.) 

Woolwich.—The Council is to extend distributing mains, at 
an estimated cost of £45. The Electricity Committee has had 
under consideration (in pursuance of a policy of reducing the 
cost of generation on the lines suggested by Sir Alexander 
Kennedy in his report on the undertaking) the desirability of 
equipping Globe Lane Station with coal-handling plant, which, 
it 1s estimated, will reduce the cost of handling the coal by 
the present method by about two-thirds. Tenders are to be 
invited for plant, in order that the Committee may consider 
more closely the advantages to be derived. 

MALVERN.—Tenders are invited for the supply, delivery, 
and erection of a 50-kw. steam alternator exciter, &c. Раг- 
ticulars from Mr. W. J. Baker, Engineer and Manager, and 
tenders to the Clerk by June 29th. (See an advertisement last 
week.) 

MANCHESTER.—The Electricity Committee invite tenders 
for the supply of the following during the twelve months ending 
June ó0th. 1909 :—(a) direct current motors, (b) direct current 
motor-starters, (е) ampere-hour and watt-hour meters, (d) fuse- 
boxes. Particulars from the Secretary to the Electricity Depart- 
ment, Town Hall, and tenders to the Chairman of the Elec- 
tricity Committee by June 19th. (See an advertisement this 
week.) 

ROTHERHAM.—4 Local Government Board inquiry was 
held last week into an application by the Corporation for sanction 
to borrow £5.300 for the purposes of the electrical undertaking. 
It is the intention to instal an additional 500 kw. direct-current 
turbo-generator, 

SHEFFIELD.-—A Local Government Board inquiry was held 
last week into an application by the Corporation for sanction 
to borrow £20.C00 for the purposes of the electrical undertaking. 
£10.C00 is needed for mains and sub-stations, and the remainder 
is for extensions at the Neepsend power station. 

SPAIN.— The (aceta de Madrid announces that the Dirección- 
General de Obras Publicas are prepared to receive offers for the 
construction and working of an electric tramway from La 
Coruna to Burgo. Tenders, which should be accompanied by а 
deposit of 3.658 pesetas (about £128) will be received up to 
July 51st. Ап application for this concession has already been 
filed by the Compania de Tranvias de la Coruña, which will 
have preference on equal terms. Forms of tender, &c.. тау be 
seen at the Commercial Intelligence Branch of the Board of 
Trade. 

TONBRIDGE.—Extensions to the electricity works are to be 
carried out at a cost of several thousand pounds. 
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TENDERS RECEIVED AND ACCEPTED 


CROYDON.—The Corporation has accepted the tender of 
Chas. Pullan (Bradford). at £428, for the electric hixhting 
installation of new buildings in connection with the Mental 
Hospital. 

DUNDEE. -The Electricity Committee recommend the pur- 
chase of 10.500 tons of Polmaise coal from the Russell Collieries. 

The following tenders have also been accepted in 
connection with the erection of the new power station build- 
ings at Stannergate: Mason and brick work, Messrs. A. & T. 
Craig, £3,519 14s. lld.; structural iron-work, Clyde Structural 
Iron Co., Ltd., £4,315; chimney stack, J. J. & P. M'Lachlan, 
51.107 5s. 3d.; carpentery and joinery works, James Pollack, 
£559: slater's work, James Шаһит & Son, £153 14s. 8d.; 
plumbing work, P. Anderson & Sons, £675 19s.; plaster work, 
James Laburn, £174 16s.; painting work, David Morrison, 
£77 ]1lO0s.: steel casements, Henry Hope & Sons, Ltd.. 
£272 4s. 4d.; patent glazing, British Luxfer Co., £288. 

LONDON: Woolw:ch.—The Borough Council has received the 
following tenders for a motor-alternator :— 


| Guaranteed 
Amount Time efficiency. Remarks. 
of for com- ,———-——- 
Manufacturing tender. Speed pletion. full $ 5 } "Power 
firm. £ s. r.p. m. Months. load. load. load. load. factor. 
jou d 375 3 810 788 7355 614 — 
Bruce Peebles | 


& Co [КЕ 375 4 835 805 750 — 08 


Siemens Bros. 1 
Dynamo 
Works J 

BritisliThom- 
son - pend 
ton Co. 
(accepted) J 

British Tues] 
ti. jliouse 
Co. 

Genera] Elec- |. a 35 — — — О: 

“tre Co, 190 15 375 3 (So кур 755 625 1 

| & cs. Ын P. 309 | 4 825 190 73-0 560 

Brush  Elec- 

trical Fn. | 


і 
779 9 375 34 810 756 686 516 08 
784 10 375 3 828 815 77:8 676 058 


-789 15 375 5 830 500 760 620 — 


Om 


gineering 833 10 500 4 83°75 82:0 78:25 680  — 

. Co. 
(alternative) 

Lancashire 
Dynamo 
and Motor[ 
Co. 

Dick, Kerr &\ ao. | 
Со, (922 428 

Brush Elec- 

* trical En. | 
gincering 
Со. 


878 10 not 34 83:5 820 78:5 680 — 
stated 


(4 f.o.r.) (incomplete tender). 


995 375 4 83°75 82:0 78:25 680 — 


Each of these tenders includes a provisional sum of £40 to 
cover any special expenses which may become necessary during 
the execution of the contract. The tenders sent in by Messrs. 
Holmes & Co., the Lancashire Dynamo Co., and Dick, Kerr & 
Co. do not refer to the wages conditions, but the remainder 
comply in every respect. The Electricity Committee, reporting 
on the tenders at the last meeting of the Borough Council, said 
that the most potent factors in the selection of the machine 
were those of etliciency and time of delivery, and as it was 
required for long hour running generally at the lower loads, the 
higher the ethciency under these conditions the greater would be 
the saving to the Council. <A further saving would be effected 
by quick delivery. 

1 olborn.—'T'he Council has received the following tenders for 
electrical fittings for the new Council oflices :—J. W. Singer & 
Sons, Ltd. (accepted), £368 17s.; D. Hulett & Co., Ltd. (old 
brass finish), £390 6s., (bronze finish), £451 15s.: Hart, Хоп, 
Peard & Co., Ltd., £472 s. ; Galsworthy, Ltd., £477 8s. ; Thos. 
Elslev, Ltd., £542 15s. 


PARLIAMENTARY INTELLIGENCE 


LONDON ELECTRIC POWER BILLS.—Our report of the 
proceedings before Lord Cromer's Committee will be found on 
pages 881 to 884. 

NOTTINGHAMSHIRE AND DERRYSHIRE TRAMWAYS 
BILL (No. 2).—The Midland Railway Company have deposited 
a petition in the House of Commons against this Bill. 

PROGRESS OF ELECTRICAL BILLS.—Tramways Order 
Confirmation Bill (No. 2) and King’s College, London (Transfer) 
Bill were passed by the Unopposed Committee of the House of 
Commons last week. 


, 


COMPANIES' MEETINGS AND REPORTS 


ANGLO-PORTUGUESE TELEPHONE.—At the annual 
general meeting on Thursday the report and accounts given in 
our last issue were adopted. Mr. H. Allen, who presided, 
referring to the question of working expenses, said that the 
telephone business differed from most other commercial enter- 
prises as, atter a certain point was reached in the number 
of subscribers to an exchange, an increase in business brought 
with it a more than proportionate increase of working costs. 
Having regard to all the circumstances under which their 
business was conducted. he did not think they could anticipate 
over any appreciable period a lower ratio of expenses to receipts 
than about 50 per cent. An extension of underground work in 
Lisbon had been put in hand, and although it was a costly 
operation at the outset it would be distinctly remunerative in 
the long run. During the vear about £9.000 had been spent 
on capital account without in any way encroaching upon their 
reserve capita] of £10.000. which still remained intact. For the 
third. year in succession they had set aside £5,000 from profita 
to the reserve fund. The principal work completed during the 
year was the extension of the switchboards at Lisbon апа 
Oporto, giving an increased capacity for 900 subscribers in the 
former and 240 subscribers in the latter. The total number 
of calls during the year was 7,750,000, which gave an average 
receipt of lad. per message, demonstrating the important fact 
that the Portuguese public got value for their monev. 

ARON ELECTRICITY METER.—The report for the six 
months to March lst, 1908. states that after providing for 
general charges and depreciation. there is а net profit of 
£11,485, making, with the balance carried forward from the last 
accounts of £6.228. a total available profit of 617.714. ‘the 
directors recommend the payment of a further dividend of 7 
per cent. on the cumulative preference shares towards paving 
off the arrears. and a transfer to the reserve towards goodwill 
and patents of £5,000. leaving to be carried forward £5,971. 
On December 12th. 1907, a 6 per cent. preference dividend was 
paid, representing 3 per cent. for the six months to September 
oCth. 1904, and 5 per cent. for the six months to March 515, 
1905. "Ihe directors are pleased to record а further progress 
of trade in all. branches, which is ascribed to an increased 
demand for the company's meters and clocks. The factories have 
again had to be enlarged in order to cope with the increased 
business. A taximeter has recently been placed on the market 
which has been approved by the Commissioner of Police and 
parsed by the National Physical Laboratory. The meeting 1з 
on Tuesday. 

BIRMINGHAM & MIDLAND TRAMWAYS.—The report for 
the vear 1907 states that the total revenue for the vear irom all 
sources amounted to £85.857, compared with £92,582 for the 
preceding year, but the latter figure included the receipts for the 
first six months of the year of the Dudlev Road Tramway in 
Birmingham, which has since passed into the hands of the Cor- 
poration. The expenses for the year amounted to 558.652, com- 
pared with £44,951 for 1906. After providing for all expenses 
chargeable to revenue, including rents, repairs, and maintenance, 
placing £1.500 to depreciation and renewals accounts, and add- 
ing the £552 brought forward from the last account, there 
remains £44,256. The directors propose to place to the debenture 
redemption fund £3,550, to pay a dividend on the preferred 
ordinary shares at the rate of 4 per cent. for the year ended 
December 31st, 1907 (less tax), and to carry to next account 
£85. The total expenditure on capital account during the year 
amounted to £24,820, and included the completion of the car 
sheds and workshops at Tividale, the Bearwood Road sub-station, 
and additional plant and cables in connection with the develop- 
ment of the electric light undertaking. The meeting is to-day. 


BRUSH ELECTRICAL ENGINEERING.—The report for the 
vear ended December 3lst, 1907, states that effect has been 
given in the balance-sheet to the reduction of capital approved 
by the shareholders in August. 1907. The amounts standing to 
the credit of the general reserve and depreciation reserve funds, 
as well as the balance of profit brought forward from the year 
1906. have also been absorbed. The patents and good-will 
account is now represented bv the round figure of £100,000, 
while the company's investments, which were entered in the 
1906 halance-sheet at £164,522. now stand at £101,335. The 
general profit and loss account shows a gross profit of £63,294. 
After debiting general charges and maintenance, the amount 
carried to net profit and loss account is £32,294. and after pav- 
ing debenture and other interest, the net balance is £10.229. 
Consistently with the character of the present balance-sheet, 
which is essentially one of reduction and adjustment, the 
directors recommend that this balance be applied to initiate a 
new general reserve fund. The output from the works during 
1907 has been the largest in the history of the company, but the 
directors regret that the profits realised have not been commen- 
surate. This is chietly due to the fact that competition in the 
electrical engineering industry continues to be very keen, while 
the after effects of the strike at the company's [б ло 
works have been severely felt. The company has also suffered 
in its operations by the lack of adequate working capital. The 
contracts upon which it has been engaged have involved a large 
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lock-up of money while in progress, and this situation has had 
to be met by temporary loans from bankers and others, which, 
owing to the financial stringency that prevailed for so long a 
period during 1907, carried a high rate of interest. A portion of 
these loans was obtained from the British Electric Traction Co., 
Ltd., without security, and, as part of the arrangement then 
made, the directors have waived their option to call upon the 
British Electric Traction Co. to accept £2 ordinary shares at 
par in satisfaction of the advance of £30,740 made by that com- 
pany in 1901, and have agreed to repay the said advance by 
twelve half-yearly cash instalments commencing in January, 
1909, and carrying interest at the rate of 34 per cent. per 
annum. With a view to placing the company in a position to 
carry on its business under more favourable and economic con- 
ditions, the directors put forward in January last a scheme to 
consolidate the existing £250,000 first and second debenture 
stocks, and to make a further issue of £100,000 four and a half 
per cent. debenture stock. This proposal, however, was not sup- 
ported by the first debenture stockholders. and the directors have 
now arranged to make an issue of £125.000 five per cent. prior 


lien debenture stock, which will be specifically secured upon the , 


freehold and leasehold lands, buildings, and fixed plants of the 
company at Loughborough. The reduction of capital embodied 
in the present balance-sheet makee the company's preference and 
ordinary shares of the face value of £1 6s. 8d. In order to 
arrive at a more marketable denomination it is proposed to sub- 
divide these shares into shares of 6s. 8d. each, and to con- 
solidate every three of the latter into one £1 share, thus giving 
the shareholders four £1 shares for everv three sharee at present 
held. Similarly, the unissued 74.268 ordinary shares of £2 each 
will be converted into 148,536 ordinary shares of £1 each. An 
extraordinary general meeting to consider resolutions to give 
effect to such subdivision is to be held after the general meet- 
ing. The directors have decided to give the preference share- 
holders the right to convert 25 per cent. of their holding into 
ordinary shares. "The meeting is on the 16th inst. 


CITY OF BUENOS AIRES TRAMWAYS.— A meeting of the 
debenture-holders was held on Friday to consider a resolution 
assenting to a proposition by which the company's rights to а 
specific charge on certain lands and stations of the com»any, 
granted in a contract with the Anglo-Argentine Tramways Co. 
in 1904, are to be waived in view of the fusion of all the tram- 
way undertakings of Buenos Aires. The resolution was carried 
unanimously. 


METROPOLITAN AMALGAMATED RAILWAY CARRIAGE 
& WAGON.—At the annual meeting on Friday, the report and 
accounts were adopted. Mr. F. Dudley, the chairman, who 
presided, said he was happy to be able to congratulate the 
shareholders once more upon a successful year. The paid-up 
capital had increased from £1,084,096 to £1,432,940, and the 
reserve fund now stood at £350,000. 


WEST INDIA AND PANAMA TELEGRAPH.—At the ordi- 
nary general meeting last week the report and accounts given 
in our last issue were adopted. Mr. W. B. Kingsford, the 
Chairman, who presided, said that comparing the results for the 
year with those of the previous year, there was a decrease in 
the receipts of about £1,900, but it was fair to mention that 
in the previous year the receipts had been swollen owing to 
the earthquake їп Jamaica. 


NEW COMPANIES 


ELECTRO-HYDRO.—This company was registered on May 
29th, with a capital of £1,000 in 900 10 per cent. participating 
preference shares of £1 each, and 2,000 ordinary shares of 15. 
each, to carry on in Manchester and elsewhere the business of 
an electro-medical and electro-hydropathic establishment, to 
acquire the electrical apparatus, appliances, and utensils. &c., 
installed at 344 Bury New Road, Manchester, and to adopt an 
agreement with J. Brown. The subscribers are :—Margarita de 
Abaitua, D. H. Bailey, J. Brown, 8. Boot, T. Cotton, W. B. 
Brown, Maude Cotton. No imtial public issue. The number 
of directors is not to be less than two nor more than seven; the 
first are T. Cotton and J. Brown. Qualification, 50 shares. Re- 
muneration, one guinea each per meeting attended. Registered 
оћсе, 344 Bury New Road, Manchester. 


W. FORREST & CO. (SHEFFIELD).—This company was re- 
gistered on May 30th, with a capital of £2,000 in £1 shares, to 
take over the business of electrical, mechanical, and general 
engineers, machinists, millwrights, metal workers, and the hke, 
carried on by W. E. Forrest at Industry Works, Sylvester 
Gardens, Shetteld, as “W. Forrest & Co." The subscribers 
are:—-F, Naylor, Mrs. Е. В. Naylor, Mrs. E. Fox, W. E. 
Forrest, Mrs. M. A. Forrest, W. H. Storm, F. Crawshaw. No 
initial public issue. The number of directors 15 not to be less 
than two nor more than five; the first are W. E. Forrest and 
Е. Naylor. Qualification, 100 shares. Remuneration as fixed 
by the company. Registered by Alfred H. Atkins, Ltd., 27-28 
Fetter Lane, E.C. 

RAILWAY AUDIBLE SIGNAL CO.—This company was re- 


gistered on May 30th, with a capital of £50.000 in £1 shares. to . 


acquire any patents, inventions, licences, concessions, and the 
like relating to the production, treatment, storage, application, 
distribution, and use of electricity, in particular to certain exist- 
ing inventions relating to scaling on railways, to adopt an 
agreement with the said syndicate, and to carry on the business 
of manufacturers of and dealers in signalling apparatus, railway 
rolling stock, &c. The subscribers are:—S. T. Hargreaves, 
T. W. Hargreaves, R. Harradine, G. R. Campbell, W. C. Crotts, 
Florence Ridge, T. H. Archer. Minimum cash subscription, 
5 per cent. of the shares offered to the public. The number of 
directors is not to be less than three nor more than seven; the 
first are W. Dawson, Cote, Audley Road, Hendon; H. G. Drury, 
St. Oswalds, Downes Road, Clapton, N.E.; А. Haes, 17 Bishops- 
gate Street, E.C.; W. A. Hart, 23 Westbourne Villas, W.; and 
T. Eaton, 21 Corfton Road, Ealing, W. Qualification, 100 shares. 
Remuneration, £600 per annum, and such further sums, not 
exceeding £400 in any year, as the company shall determine. 


MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & Sons, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars, net c.i.f. port of arrival, quoted ‘Tuesday 
night was £59 5s. to £59 15s. per ton (no alteration from last 
week's price). 

ARC LAMPS, LTD.—As we have already announced, Messrs. 
Arc Lamps, Ltd., are removing to their new works, and we are 
asked to announce that all goods and empties sent to the firm 
should in future be addressed to St. Albans. 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
Creditors of the Brockie Pell Arc Lamp Co., Ltd., are re- 
quested to send particulars of their claims to Mr. H. McLellan, 
one of the joint-liquidators, at 64 Devonshire Square, London, 
E.C., by July 6th. 

A meeting of the Gardner Electric Drill & Hammer Co. will 
be held at 138 Salisbury House, London Wall, E.C., on Wednes- 
day, July 8th, at 12 noon, for the purpose of hearing the 
liquidator's account of the winding up. 

A meeting of Merz-Oatway Fire Appliances, Ltd. (1901), will 
be held at 92 and 94 Paul Street, Finsbury, London, on July 
6th, at 12 noon, for the purpose of hearing the liquidator's 
account of the winding up. 

The first meeting of creditors in the bankruptcy of Walter 
Wardle, electrician, of 14 Osborn Road, Levenshulme, Man- 
chester, will be held at the Official Receiver's offices, Byrom 
Street, Manchester, on June 17th, at 5 p.m., and the public 
examination at the Court House, Quay Street, Manchester, on 
July 3rd, at 10 a.m. ' 

Albert Lord, trading as Lord Brothers, electrical engineers, 
Ogden’s Chambers, 154 Deansgate, Manchester, has been ad- 
judicated bankrupt. 

The first meeting in the bankruptcy of E. Goacher, Electrical 
Engineer, of Worksop, will be held at the Official Rece;ver's 
oflices, Figtree Lane, Shettield, on June 19th, at 3 p.m., and 
the public examination will be held at the County Court Hall, 
Bank Street, Sheffield, at 2 p.m., on June 25th. 


MISCELLANEOUS CITY NOTES 


CANADIAN GENERAL ELECTRIC CO.—The directors have 
declared a dividend of 13 per cent. upon the common stock 
of the company for the three months ending June 30th, 1908, 
being 7 per cent. for the year. 


MEXICAN LIGHT, HEAT & POWER CO.—A dividend of 


1 per cent. upon the outstanding ordinary shares has been 
declared. | 


APPOINTMENTS AND PERSONAL NOTES 


Mr. J. B. Hamilton, the General Manager of the Leeds Cor- 
poration Tramways Department, has been presented with a 
silver rose-bowl and set of candlesticks by the otticials and 
staff of the tramways department on the occasion of his silver 
wedding. 

The three candidates for final selection for the post of tram- 
way manager to the South Shields Corporation were Mr. L. E. 
Harvey. assistant tramway manager at Sunderland; Mr. R. 
Chadwick, chief assistant tramway manager at Birkenhead ; and 
Mr. F. Taylor, assistant tramway engineer at Bolton. There 
were 64 applications. The voting resulted as follows :— Mr. 
Harvey. 29 votes; Mr. Chadwick, 10; and Mr. Tavlor, 6. 

The principal prize of two hundred guineas, offered by the 
American Co-operative Electrical Development Association for 
a canvassers's handbook, dealing with data useful to canvassers 
and central station managers, has been awarded to Mr. R. 
Borlase Matthews. London. 

Mr. С. W. Mallins. hitherto Traffic Manager of the Liverpool 
Corporation Tramways, has been appointed General Manager. 
Further particulars will be found on p. 910. 
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QUALIFICATIONS OF FACTORY INSPECTORS 


N the House of Commons on Wednesday last week, on the 

motion for the adjournment for the Whitsun holidays, a dis- 
cussion took place upon the increasing number of fatal and non- 
fatal accidents in factories under the Factories and. Workshops 
Act. 

Mr. GrovER (àt. Helens) moved a resolution to the effect that 
the increase was of such a character as to demand immediate 
attention, more particularly in so far as it referred to the 
organisation of the Factory Department of the Home Office. 
During the past eight vears fatal accidents had increased by no 
less than 3508, and non-fatal accidents from 1897 to 1907 had in- 
creased by 66,767. These were figures, he thought, which 
proved that the Government should consider this question seri- 
ously. It was impossible for the present staff of inspectors to 
keep proper observation on the large number of factories coming 
under the Act, namely, 255,189. He criticised strongly the 
methods of appointment of inspectors, and urged the appoint- 
ment of men who had had practical experience of the works and 
machinery which they had to inspect. 

Mr. Seppon (Newton, Lancs.) ridiculed the method of ap- 
pointing inspectors under an examination system which included 
familiarity with the poets and an appreciation of distinction be- 
tween miracle plays and mysteries. but which did not. make 
essential any practical knowledge of machinery. 

Mr. TENNaNT (Berwickshire), whilst not going so far as the 
previous speaker, not being one who believed in the doctrine 
that a factory inspector was better without academic education, 
suggested that mechanics and chemistry should be added to the 
compulsory subjects set in the examination for inspectors, 

Mr. Hanwoop (Bolton) expressed the opinion that the 
problem of safeguarding life in factories needed a knowledge 
of machinery, and for this reason only specialists should be ap- 
pointed. He urged the separation of the duties of factory in- 
spectors into those dealing with the ordinary routine work, and 
others to inspect systematically factory by factory in order to 
see that every danger was safeguarded. 

Mr. HERBERT GrADpsTONE, the Home Secretary, in reply to the 
discussion, said that if he could be convinced that the present 
system of appointing factory inspectors did not produce the 
right men, he was perfectly ready to change it. The present 
system provided for an initial examination of candidates by 
nomination in certain compulsory and optional subjects. Those 
who passed were appointed as probationer-inspectors for two 
years, during which time they worked under an inspector and 
gained practical experience in all questions relating to factory 
law, sanitary science, mechanics, &c. At the end of the pro. 
bationary period the candidates had to undergo a final examina- 
tion before they were made full inspectors. He deprecated the 
system of open examination, for under it candidates would come 
up in tribes for examination. Everybody seemed to think he 
would make a factory inspector. With regard to the staff, the 
Department had devised а scheme by which a second deputy 
chief inspector and second medical inspector had been appointed, 
whilst with the sanction of the Treasury they had also ap- 
pointed 16 new inspectors, 5 lady inspectors, and 11 inspectors' 
assistants. He believed this would have the effect of giving the 
head of the departments more time to consider the general ques- 
tion of organisation and disposition of work. At the same time, 
there was no doubt that the Workmen's Compensation Act had 
had the effect of increasing the number of accidents, for it was 
possible that both employers and workmen became rather more 
careless through the knowledge of insurance on one hand and 
compensation on the other. He quite agreed that the large in- 
crease in non-fatal and fatal accidents was disturbing, although 
he preferred to regard fatal accidents as a more reliable guide 
to the ећсіепсу of the Home Оћсе supervision. During the ten 
years from 1899 to 1908 they had increased by 62 per cent., and 
the increase from 1905 to 1907 was 10°9 per cent. With regard 
to the appointment of practical men, he reminded the House of 
the complexity of the duties imposed upon factory inspectors 
and of the large number of trades with which thev had to deal. 
There were about 10,C00 different trades in the country, and he 
looked upon a practical man as а man with a head upon his 
shoulders which enabled him to take a reasonable and practical 
view of all trades. The present system had been ridiculed, but 
no case of failure or shortcoming had been brought to his notice 
during the time he had held his present ottice. Nevertheless, 
he would welcome an impartial inquiry, whether by Depart- 
mental Committee or Select Committee. 

Mr. Ramsey MacpoNarp (Leicester) said he preferred a 
Select Committee, but Lord Batcarres (Chorley) favoured an 
inquiry by Denartmental Committee, as did also Sir К. BANBURY 
(City of London). The motion was then withdrawn. 


A Science Museum.—In the House of Commons last week, in 
reply to Sir William Anson, Mr. McKinnon Wood said he 
thought it would be eminently desirable that there should be a 
Science museum in immediate proximity to the Imperial College 
of Science and Technology, and if the Commissioners of the 
1851 Exhibition felt themselves in a position to co-operate, he 
should be happy to bring the matter under the notice of the 
Chancellor of the Exchequer. 
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THE ACCOUNTS OF THE NATIONAL . 
PHYSICAL LABORATORY 


“T° HE accounts of receipts and expenditure of the National 
| Physical Laboratory with balance-sheet for the year 1907 
have now been issued as a Parliamentary “white paper.” 
According to the revenue account, the administration expendi- 
ture amounted to £1,078, including a rent of £31. Salaries, 
wages, &c. (including the director's salary of £1,300) amounted 
to £12,198, and £1,290 is set down under the head of general 
expenses. The expenditure of the observatory, physics, metal- 
lurgical, and engineering departments are piven separately as 
£244, £570, £294, and £185 respectively. The figure for the 
physics department includes £137 for the electrical measure- 
ments division and £165 for the electrotechnical division. Other 
miscellaneous expenses bring the total expenditure up to £16,257, 
and in addition to this £500 was transferred to equipment fund 
for maintenance and additions. The income was made up as 
follows -—Treasury grant, £6,000; donations and subscriptions, 
£1,250; interest on Gassiot Trust Fund, £450; charges for work 
done (including £7,804 from fees for tests), £9,524; other re- 
ceipts, £35. Total, £17,058. There was thus a final balance, 
being excess of income over expenditure of £302. The capital 
expenditure on alterations, &c., of Bushy House has been 
548.028, including £15,464 during the year, and on equipment 
(excluding gifts of apparatus) £8,716, including £230 during 
the vear, but of a Treasury grant of £500 for Eskdalemuir Mag- 
netic Observatory only £38 has been spent up to the end of the 
year. 


THE “ METALIK” INCANDESCENT LAMP 


N page 814 of our issue of May 28th, in referring to some 

experiences with the metal filament limp known as the 
“Metalik,” we alluded to a case where the lamps were still 
unblackened after burning 1,556 hours. Mr. Boddy has kindly 
pointed out that this figure should have been 1,856 hours, and 
at the same time gives us some further particulars of the case 
in question. It appears that these lamps are of the 220-volt 
50-с.р. size, placed in a sloping position on an alternating- 
current circuit with a not very constant voltage, and a later 
communication which we have seen from the engineer to the 
same undertaking speaks of a lamp which is still in good con- 
dition after 2,775 hours. "This appears to be something like a 
record for high-voltage lamps. © Some records of cand!e-power 
tests on continuous-current are also giver he candle-power in 
one case of the lamp when new was 35 British c.p., and increased 
to 43 c.p. after 250 hours' burning, while the consumption was 
constant at 58 watts. We have also seen a letter from Mr. T. 
Roles, City Electrical Engineer, Bradford, stating that two 
sample 50 c.p. Metalik lamps showed an average life of 1,407 
hours, and would have run longer had not the filaments become 
shorted by twisting. Other Corporation engineers who have 
reported favourably on these lamps are Mr. Long, of Norwich, 
and Mr. А. C. Cramb, of Croydon. Excellent accounts of their 
burning are also received from consumers in Liverpool. Messrs. 
G. M. Boddy & Co. have also sent us their schedule of discounts 
to the trade and to Corporations on quantities of lamps taken in 
12 months, and inform us that they have brought out descriptive 
cards, with particulars, which can be printed with the agents' 
names and addresses. | 


CATALOGUES AND PAMPHLETS RECEIVED 


PORTABLE ACCUMULATOR LAMPS.—A list from Accu- 
mulator Industries, Ltd., of Woking and London, describes a 
new pattern of accumulator hand-lamp, the principal features of 
which are a gimbal reflector capable of reflecting light in any 
direction without movement of the incandescent lamp. The 
cells are fitted with a floating head discharge indicator, and 
4-volt metal filament Jamps are used. 


INCANDESCENT LAMPS.—A card from the British Thom- 
son-Houston Co. illustrates the B.T.-H. “Meridian” No. 4 
large bulb carbon filament lamp, with special shade, forming a 
globe of soft white light, with an excellent distribution of 
illumination. 


DRY BATTERIES.—Messrs. Siemens Brothers, Ltd., of 12 
Queen Anne's Gate, S.W., have issued a comprehensive new 
catalogue of their well-known “ Obach" dry cells. In addition 
to the ordinary type, a special cell is made for motor-car igni- 
tion. For this purpose three- and four-cell batteries are made 
up in one case, and it is recommended that two such batteries 
be used alternately by means of a change-over switch, and that 
an adjustable resistance be included in the circuit and gradually 
cut out as the battery voltage falls. "The company's Hellesenall 
is also listed, as well as the "transport" cell, into which the 
electrolyte is liquid and can be emptied out when not in use. 

ELECTRIC DRILLS.—4An attractive mail card from the 
Armorduct Manufacturing Co. calls attention to the firm's well- 
known ''little hustler drills," which are described as the kev 
to economy in drilling. i 


910 


ELECTRICAL ENGINEERING 


JUNE 11, 1908. 


THE ELECTRICAL INDUSTRY IN GERMANY 


HE annual report of the British Consul-General for the 

district of Berlin contains some interesting figures relating 
to the electrical industry in Germany. The year 1907, says the 
report, witnessed a considerable growth in the business of the 
electrical industry; the financial results of the large electrical 
companies also proved very satisfactory. The intluence of the 
continued rise in the scale of wages and the price of raw and 
auxiliary materials was indeed noticeable, but cautious purchas- 
ing prevented the increase in prices from being too keenly felt, 
and also weakened the effect of the sudden fall in the price of 
copper. The concerns sought to check the growing demands of 
the workmen by replacing manual labour as far as possible by 
automatic machinery. This accounts for the remarkable circum- 
stance that the Allgemeine Elektricitats Gesellschaft, in spite of 
an increased business, reduced the number of their employees 
in the year 1907 from 33,900 to 39,670, a reduction of nearly 
10 per cent. The scarcity in the money market did not affect 
the electrical companies to any appreciable extent. Much pro- 
gress has been made in the application of electric driving. 
Twelve reversible rolling mills are now electrically driven. 
The machinery for these has been supplied by German firms, but 
only six are in Germany. Of the remaining six, one 15 in 
England (Middlesbrough), one is in Switzerland, another is in 
Belgium, and the other three are in Austria. The electrification 
and extension of the elevated and underground railways in 
Berlin and. Hamburg has afforded the railway departments of 
the large firms continuous occupation. The introduction of 
electric traction on the Berchtesgarden-Salzburg line in. bavaria 
will also bring in business. The next undertaking will probably 
be the electrification of the Berlin Stadt und Ringbahn. The 
utilisation of Germany's water-power for the production of elec- 
trical energy is also a pressing question. The consumption of 
electric energy in Berlin. for the last two years is shown in 


Table 1. 
Table I. 


Consumption of Electric Energy in Berlin (in Kilowatt Hours) 


for the Years 1906 and 1907. 


1907 1906 

£ £ 
Private lighting 28.524 ,790 24.817,983 
Public. lighting 2.576.515 2.808.539 
Power o 48,902,247 435.049.056 
Accumulators 5,088. 784 4.522.829 
Tramways... 55,196.218 50.952, 760 
Used in Works 5,855,264 1,952,901 
Total .. 142,921,816 128,103,848 


The extended application of electric driving in Berlin is seen 
from Table II., which gives the number and the total horse- 
power of the motors used in various branches of industry in 
Berlin for the last two years. 


Table 11. 
Number and Capacity of Electric Motors in Berlin. 
1907 1906 


Number Horse- Number Horse. 
of Motors. power. of Motors. power. 


Lifts 2,9542 14,137 1,985 11,611 
Ventilators 2 "- 2.512 737 2,097 659 
Metal-working machines 2.295 9,768 2.156 9,216 
Printing machines m 2,228 6.512 2.055 5,904 
Wood-working Machines 1,998 1,044 1,520 5,762 
Butchers’ machinery ... .. 997 5,585 850 3,064 
Grinding and polishing 

machines i Pis 5n 434 1.555 418 1,499 
Paper-making machines t 425 1.272 415 1,246 
Laundry machines T .. . 965 1,019 296 849 
Sewing machines а e 362 286 303 277 
Pumps  .. mu 25i .. 330 1,323 502 1,197 
Cutting machines b .. 271 174 241 165 
Winding machines T .. 165 388 142 344 
Leather-working machines ... 151 561 129 465 
Dynamos АХ sus ui 129 1.538 81 1,271 
Miscellaneous 2,164 5,784 1,954 4,892 


The improvements in wireless telegraphy during the year were 
evidenced by the greater distances over which communication 
was established; for instance, the German cruiser München 
successfully communicated with the station in the Duchy of 
Oldenburg from Bergen (Norway), a distance of 750 miles, 
while the North German Lloyd steamer Bremen effected а con- 
nection with the Nauen station (224 miles from Berlin) from a 
distance of 1,500 miles. 

The extent of Germany's foreign trade in electrical machinery 
and other electrical apparatus is shown in Table IlI. The 
principal customers were Belgium, the United Kingdom, the 
Netherlands, Russia, and Austria-Hungary. The imports were 
divided principally from France, the United Kingdom, and 


Switzerland. The electrical exports amounted to 2°15 per cent. 
of the total value of the exports, and the electrical imports to 
0'09 per cent. of the total imports. 


Table Ш. 


Germany's Foreign Trade in Electrical Machinery and Apparatus 
during the Year 1907. 


Articles. Imports, Exports 
£ £ 
Dynamos, motors and transformers .. 94.450 1.716.400 
Electric cables 76,050 2,260,250 
Arc lamps ... di " 4.209 145.100 
Retlectors, search lights 2.450 154.450 
Incandescent lamps " vie ix 55.150 419.100 
Telegraph and telephone apparatus ... 58,450 165.259 
Switchgear = hs i: " .. 435,200 922.95) 
Apparatus for surgical and dental purposes — 5,700 67,250 
Measuring. counting and registering ap- 
paratus те n sis hs: ... 27.700 392.100 
Dry cells, accumulators, and thermo-electric 
couples Ра m Dx ы ... 1,050 58,659 
Insulators of earthenware, porcelain, and 
glass  ... Д д ER 271 ... 8,700 20.200 


In connection. with the analysis of the foreign trade in elec- 
trical machinery and apparatus as shown in the above table. it 
is interesting to note that of the first two items in the table, over 
10 per cent. by weight of the exports were for the United 
Kingdom. Nothing under the heading of the first item was 
imported from the United Kingdom, but 926 tons out of 1.460 
tons of cables imported into Germany came from the United 
Kingdom. А proportion of each item of the exports was sent 
into the United. Kingdom, but besides the cables mentioned 
above the imports from the United Kingdom were limited to 
insulators (17 per cent.), switchgear (15 per cent.), and arc 
lamps (27 per cent.). 
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NEW GENERAL MANAGER OF THE LIVERPOOL 
CORPORATION TRAMWAYS 


E are pleased to announce that the Liverpool City Council 

at their meeting on the 3rd inst. confirmed the recom- 
mendation of the Tramways and Electric Power and Lighting Com- 
mittee, appointing Mr. C. №. Mallins General Manager of the 
Liverpool Corporation Tramways. Mr. Mallins has been con- 
nected with the Liverpool Tramways for upwards of 34 years, 
and became Trattic Manager when the Corporation took over the 
undertaking from the Liverpool United. Tramways and Omnibus 
Co. in September, 1897. since which date ап enormous develop- 
ment has taken place in connection with the Tramways, as will 
be seen from the following figures, viz. :— 


1897. 
(Last year of 
Company control.) 1907. 
Passengers 358.409.084 124,045,259 
Receipts . £290. 45 £572,822 
Mileage — ... » 6,015,182 i 12,251,799 
Vehicles in service 267 hak 505 


Average length of ld. 
stage - About 1,200 yards. 2 miles, 737 yards 
It may also be mentioned that the sum of £182.662 has been 
handed over to the relief of the rates, and £975.1í3 set aside 
towards the redemption of capital and. to а reserve, renewal, 
and depreciation account. Since the death of the late Mr. C. К. 
Bellamy, Mr. Mallins has practically. carried out the duties of 
General Manager. and his appointment is the natural outcome of 
his services in that capacity. Mr. Mallins has placed several of 
his inventions at the disposal of the Corporation, notably his 
patent sanding device, which has been the means of preventing 
numerous accidents and inspiring the drivers with greatly in- 
creased confidence in handling their cars on steep gradients; also 
his patent ticket punch, with which the Liverpool tramways 
service has been equipped and which is giving every satisfaction, 
resulting in considerable financial gain to the department. 


55-Volt Lighting Mains.—In an article in the Elektrotech- 
nischer Anzeiger, the advantages of the 2x110 volt three- 
wire distribution system for town lighting, as opposed to 
the 2x 220 volt system, are emphasised. The lower voltage is 
more suitable both for arc-lamps and for metal filament 
lamps. As an example of low voltage distribution the town 
of Agram is mentioned. This town, which is near Trieste 
(Austria), and has a population of 70,000 inhabitants, is supplied 
at 2x55 volts. Metal filament lamps are used exclusively, the 
smallest lamps used being 20 (Hefner) candle, 24 watt units. 
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SUMMARY 


A TENDER for the provision of another 6,000 kw. 
turbo-generator for the Stuart Street station of the 
Manchester Corporation has been recommended for 
acceptance. The turbine will be of the Zoelly 
pattern, constructed by J. Howden & Co., and 
will be larger than any turbine of that type 
vet constructed. The alternator will be made by 
Siemens Bros.’ Dynamo Works, and will be similar to 
that forming part of the first set. We are able to give 
some extracts from the specification, showing the con- 
ditions with which these machines have to comply. 
(Page 915.) 

THE annual report of the Birmingham Electric Supply 
Department shows that the number of units sold 
during the year 1907-8 was 20,800,000, as compared 
with 10,900 ,000 during the previous year. The working 
costs have been reduced from 1:06 to 0706 pence per 
unif. The whole of the surplus, amounting to over 
£20,000, was written off towards the value of obsolete 
plant at the Dale End generating station. (Расе 
916.) 

A NEW automatic starting device, which operates 
Without any tilting of the lamp, has been devised for 
use with mercury vapour lamps. The resistance to the 
discharge, which is practically all concentrated at the 
cathode, is broken down by applying, at the instant of 
switching on, a high potential across the lamp; at the 
same instant, small sparks are produced in the neigh- 
bourhood of the cathode, which have the effect of 
reducing the resistance so that the discharge is started. 
(Page 916.) 

Tne electric lighting installation at the new Public 
Offices in Whitehall includes several novel features. 
The cables in the sub-basement are supported in iron 
troughs suspended from the ceiling. А special form 
of sealing box, which admits of the cables being 
quickly and casily disconnected if required, is em- 
ployed. Over 6,000 carbon filament lamps are used in 
the building, there being no metal filament lamps and 
no arc lamps. The paper lifts are electrically driven, 
and have push button control. (Page 917.) 


Unper '' Electrical Science,’’ in the British and 
American Section, there appears a note on a further 
development of BELLINI and Tost’s directive system of 
radiotelegraphy, described in а Paper before the Physi- 
cal Society, and an abstract of a Paper on the effects 
of self-induetion in large iron cylinders. In the Papers 
abstracted in the Continental Section, MÉNARD criticises 
the effectiveness of the Roentgen ray test for death. 
DuwovLIN describes the best method of working self- 
excited alternators in parallel, and Butsson and FABRY 
investigate the two forms of the iron arc. 

In an article in a German contemporary on single- 
phase motors, Dr. №. REICHEL discusses the question 
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of the most suitable frequency for single-phase railways, 
and gives the results of some interesting tests made on 
the Niederschöneweide-Spindlersfeld experimental line, 
with a view to determining the influence of variations 
in the line pressure on the operation of single-phase 
motors. (Page 919.) 

THE electrically equipped rolling stock in use on the 

Heysham-Morecambe-Lancaster lines of the Midland 
Railway consists of three motor-cars, two with 
Siemens and one with Westinghouse equipment, and 
some special trailers fitted with driving equipment. 
Although the Westinghouse car is provided with electro- 
pneumatic control and the Siemens cars with all-electric 
control, arrangements have been made to enable any 
car to be driven by the master controller of any other. 
Each motor coach carries two motors of the maker’s 
ncarest standard size to 150 h.p. (Page 921.) 
' Tre first electric train for the London Bridge— 
Victoria line of the London, Brighton & South Coast 
Railway Co. was completed last week. *It is expected 
that the remaining trains will be delivered in August, 
that the experimental running will be commenced in 
the autumn, and that the actual opening of the line 
to the publie will be before the end of the year. (Page 
929.) | 

THE electrical engineering exhibits at the Franco- 
British. Exhibition can hardly be regarded as fully re- 
presentative of either the French or British electrical 
industries. In the railway section, the Metropolitan 
Railway exhibit a car which has been converted from 
steam to electrical traction. Comparatively few 
French firms exhibit heavy electrical engineering plant, 
but the plant of Sautter Harlé and the Société Gramme 
may be noticed, the former containing an example of 
high-speed Diesel engines, and the largest searchlight 
projector in the world. The British engineering section 
contains several examples of large gas engines, includ- 
ing those exhibited by Mather & Platt, Crossley Bros., 
the British Westinghouse Co., and others. C. A. Par- 
sons & Co. exhibit an 1,800 kw. continuous-current 
turbo-generator, supplied with steam from a battery of 
Babcock & Wileox boilers. The combined exhibit pro- 
moted by the electric supply companies is not as vet 
quite complete, but attention should be drawn to the 
complete miniature furnished flat fitted to demonstrate 
the domestic applications of electricity. There is also 
a fine collection of machine tcols. А number of 
objects of electrical interest are also contained in the 
science section. (Page 930.) 

Tue Board of Trade inquiry into the circumstances 
attending the accident on the Bournemouth Corpora- 
tion tramways on May Ist was concluded on June 10th. 
At the inquest, concluded on June 11th, the jury re- 
turned a verdict of accidental death, the accident having 
been caused by the car getting out of control, owing to 
a defective controller. The driver was exonerated from 
all blame. (Page 934.) 

A PATENT specification by V. A. Fynn, published on 
Thursday last, relates to single-phase motors having a 
series characteristic, and describes a method of intro- 
ducing a negative torque after the motor has reached 
a predetermined maximum speed. The starting torque 
is not affected, but the motor cannot race on light 
loads. S. O. CowrER-CorEs has patented a method of 
obtaining a smooth homogeneous deposition of copper 
or other metals. А specification by L. Н. WALTER 
describes а self-restoring tantalum-mereury coherer 
for wireless telegraphy, and another by SreMENs Bros’. 
Dynamo Works relates to the insulation of high-tension 
transformers. A method of avoiding the distortion of 
metal filaments, when being reduced, due to the reac- 
tion between the earth's field and the current carrying 
filament, is the subject of a patent by the GLÜHLAMPEN- 
WERK ANKER Gres. of Berlin. Two other specifications 
relate to the manufacture of resistance bodies and a 
wattmeter for measuring power on unsymmetrical 
three-phase circuits respectively. A patent by E. G. 
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ACHESON for an electric furnace especially adapted for 
the production of ‘carborundum expires during the 
current week. (Page 935.) 

А NOVEL idea for measuring resistance of а very high 
order was described before the American Electro- 
chemical Society at their recent meeting. It consists in 
ionising air by means of radium bromide, and is based 
on the law that the ionisation current through a gas 
subjected to a constant source of ionisation is approxi- 
mately proportional to the potential difference between 
the plates when this potential is small. In Luxem- 
berg a large electric steel works is in course of con- 
struction. Electrochemistry апа  Electrometallurgy, 
(Page 987.) 

ON the resumption of the proceedings in connection 
with the London Electric Power Bills before Lord 
Cromer's committee, on Tuesday, the case for the Bill 
of the London Electrie Lighting Companies was 
opened. This provides for the Utilisation of the six 
most modern generating stations of the companies, in 
which additional generating plant will be erected, and 
from which current wil be supplied to the smaller 
stations. At present eight companies are joined in the 
promotion of the Bill. It is proposed that a joint coin- 
mittee be formed to manage the whole undertaking, 
and provision is made for other companies and local 
authorities to join if they so desire. The undertaking 
of any company of local authority joining in the scheme 
becomes the property of the Joint Committee. Capital 
to the extent of £1,000,000 is proposed, and under the 
purchase clause the whole of this sum is to be repaid 
at the end of 42 years by а purchasing authority, which 
may be the London County Council. Purchase may 
also take place in 1932, but in that case compensation 
is to be made as between 1932 and 1952. The pro- 
moters have proceeded upon the assumption that it 
is unwise to look ahead for more than five or six years, 
and they have calculated figures showing that in this 
period the additional demand likely to arise will not 
exceed 25,000 kw., although, as a matter of fact, there 
is sufficient land and buildings at the disposal of the 
Joint Committee for the installation f 34.000 kw. 
They have, therefore, prepared estimates on the basis 
of 25,000 kw., and they have produced figures to prove 
that utilising the existing resources of the companies’ 
generation can be carried on at a cheaper rate than 
а new power company could do it. In the estimates 


of Mr. J. S. Highfield and Mr. C. P. Sparkes, who 


are joint engineers to the scheme, provision is made 
for 12.000 kw. of gas engine generating plant, Mr. 
Highfield expressing a great belief in the future of 
this type, as well as oil engines; in fact, he mentioned 
that the Charing Cross Co. have installed oil engines 
in one of their sub-stations for generating purposes, 
with the result that the total generating cost, includ- 
ing capital charges, might be only 0:894. per unit.—Tt 
is stated that the securities of the London supply 
companies have depreciated in value by £186.000 since 
the present Committee commenced their sittings, and 
Бу nearly £4.000.000 since the introduction of Mr. 
Merz's first Bill in 1905. (Page 937.) 

In connection with the sale of the Bath Electric 
undertaking to the Somerset & District Electric Power 
Co.. a scheme has been proposed for embracing the 
working of the Bath electric tramways under the same 
management.—It has been decided to convert the whole 
of the street lighting in Beckenham from gas to metal 
filament lamps.—4A new proposal has been placed before 
the Brighton Corporation for the running of а through 
service of East to West trams by & syndicate. The loss 
on the year's working of the tramways has been £969, 
against a profit of £2,410 last vear.—A profit of 25.647 
has been made by the Coventry electricity department 
for the past year, out of which it is proposed to hand 
over £1,000 in relief of rates.—The working of the East- 
bourne Electricity Department for the past year shows 
a net profit of £2.214. compared with £1,567 last year. 
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The total cost per unit for the year have, however, in- 
creased from 1:98d. to 2°1ld.—A service of electric 
tramways in Delhi has just been opened.—The experi- 
ment is to be made in Liverpool of running a service 
of first-class traincars at increased fares.—The profit on 
the Newcastle Corporation tramways for the past year 
has been £96,884, which is slightly less than for the 
preceding year. The receipts average ll'ód. per car 
mile. (Pages 929 to 942.) 

TENDERS are invited by the London County Council 
for main and auxiliary switchgear for the Greenwich 
tramway generating station.—A scheme is proposed 
for the provision of two additional water-tube boilers 
and coal conveying plant at the Wolverhampton Elec- 
tricity Works.—A large order for magnetic tramway 
track brakes for Australia has been placed with the 
British Westinghouse Co. (Pages 942 and 943.) 

In his speech at the meeting of the Brush Electrical 
Engineering Co. on Tuesday, Lord Vaux, of Harrow- 
den, said that although the output of the works for the 
year had been a record, business had to be accepted at 
prices leaving a disproportionate profit. Some further 
debentures are to be issued.—At the meeting of the 
Aron Electricity Meter Company, Mr. Н. Hirst re- 
ferred to fhe increase of business anticipated owing to 
the introduction of the metal filament lamp, especially 
as regards their new prepayment alternating current 
meter. (Page 944.) 

In his report on the slight fire which destroyed a loco- 
motive on the City and South London Railway. оп 
May 24th, Mr. A. P. Trotter, Electrical Advisor to the 
Board of Trade, says that it is impossible to connect 
the fire with any electrical cause. Ву being allowed 
alinost to burn itself out, without damaging the car- 
riage coupled to it, or the wooden platform of the 
station, it afforded an interesting and satisfactory test. 
(Page 946.) 

THE annual report of the Patent Office for the year 
1907 has just been issued. Ав compared with the vear 
1906 there was a decrease of 3:8 per cent. in the number 
of applications received. This, says the report, is partly 
due to the falling off of the activity in connection with 
the motor-car industry. Judging from the titles only, 
the inventions relating to motor road vehicles during 
the year 1907 decreased nearly 35 per cent. А large 
increase is observable in the subject of wireless tele- 
graphy. (Page 948.) 

A NEW form of electrolytic rectifier has been intro- 
duced, specially suitable for charging small ignition 
accumulators. (Page 947.) 

In a report on fire alarm systems by the State In- 
spector of Buildings in Berlin, attention is called to 
an automatic system in use on the Continent which 
has the feature that the detector or thermostat 
is not only sensitive to an increase of tempera- 
ture above a defined limit, but is also sensitive to an 
increase in the rate at which a room is heated over 
that which could normally occur with the usual heatiag 
arrangements. (Page 948.) 

A LETTER from the Hart Accumulator Co. deals with 
a misconception which might arise owing to a liquida- 
tion of a company of similar name. (Page 948.) 


WE publish this week a detailed and well-illustrated 
description of the rolling ‘stock on the “ electrified ” 
portion of the Midland Railway. Read in conjunction 
with the article on the overhead equipment published 
in our last issue, it affords a detailed study of the pro- 
blem of adapting the newest method of electric driving 
to standard English railway requirements and estab- 
lished methods of operation. This is particularly de- 
monstrated in the design of the overhead work, which 
has been made to conform to exacting conditions of 
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clearances to accommodate steam trains composed of all 
classes of vehicles of full standard size. It is well 
known that vehicle dimensions have been increased 
during recent years nearly up to the full capacity of ex- 
isting structures, so that there are many places where 
the glearances available for carrying the conductors are 
measured in inches only. When the conductors are sup- 
plied at extra high tension, and the insulators are ex- 
posed to locomotive exhausts, it is obvious that the con- 
ditions are trying, and permanently successful operation 
in these circumstances will prove the practicability of the 
system for general railway work. There are no tunnels 
on the lines electrified, it is true, and anyone who 
knows what the inside of a railway tunnel is like will 
admit that it is well to get some experience from 
working in the open before designing tunnel work. The 
rolling stock shows just as much adaptation of design 
to standard conditions, but there is less novelty here. 
The ingenious replacement of the standard large and 
small vacuum brake ejectors by a double speeded motor 
is worthy of note, as is also the interlocking of the 
brake and control gear, ensuring that the locomotive 
shall not be started until braking power is available. 
This is one among many points in which electric trac- 
tion lends itself to security of working. 

Among the constructive details in which the 
equipment shows novelty, the system of catenary 
suspension is perhaps the most impcrtant. It may 
be called the ‘‘ compound ”’ catenary, and we believe 
it was first introduced by the Siemens-Schuckert Co. 
in Germany. As now developed, it gives to each mem- 
ber of the catenary the fullest permissible individual 
freedom, and therefore the greatest possible equalisation 
of stresses, whilst keeping the contact wire in a very 
nearly horizontal line. It also simplifies the arrange- 
ment of pull-ctfs at curves, and special work, and con- 
sequently reduces the number of points at which sur- 
face leakage may occur, as well as the area exposed to 
wind, two points of very great importance, which the 
weather of the Morecambe district will put to severe 
test. These advantages are mainly in comparison with 
the “* duplex ’’ catenary, in which the two carrier and 
one contact wire are arranged at the angles of a ver- 
tical triangle, a system which has been used on several 
of the Ainerican single-phase lines. The greater lateral 
space occupied is also against it for English railway 
work. The return circuit arrangements are mainly dis- 
tinguished by the deliberate provision of earth returns. 
As two of the earth-plates used at the three termim 
are immersed in the sea, and the third in a tidal river, 
they are tried under the most favourable condi- 
tions. As regards the operation of the railway, it 
is of the first necessity that the rails shall never be at 
such a potential difference from earth as to administer 
serious shocks to platelayers and others. With the 
train service at present contemplated, and the short 
distances betwen the earth-plates, such & condition is 
not likely to obtain on the lines in question, but, having 
regard to the high impedance of steel rails, the point 
will require careful attention in less favourable circum- 
stances. Meantime the records of current carried via 
the earthplates will afford useful information, and the 
earthplates themselves will demonstrate how far alter- 
nating current electrolysis has to be reckoned with. Ex- 
perience will also be gained on the effect on neighbour- 
ing telephone and telegraph wires. That earthed tele- 
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graph circuits will be considerably affected is tolerably 
certain, also that the insulation of metallic telephone 
cireuits will have to be very well maintained. 

un Lie. 

WirrLsT the Midland Railway deserves all congratula- 
ticns upon being the first in this country to operate 
a single-phase line, and has thus justified its long- 
standing reputation for enterprise and initiative, it must 
be remembered that the London, Brighton and South 
Coast Railway was the first to publish its decision to 
adopt the system, and that it chose for the scene, not 
а country line with а moderate traffic, but а suburban 
line with a ‘‘ tramway ” service, entering two London 
termini, and complicated by joint ownership and 
running powers with other companies. The differences 
fully account for the slower progress made on the 
Brighton Co.'s line, the work on which is in every way 
more difficult, and in some respects more important. It 
is well known that this pioneer initiative of the Brighton 
Company is largely due to the energy of Mr. PHILIP 
Dawson, who appreciated the possibilities of single- 
phase traction at а very early date, and has done an 
enormous amount of work on the subject, which is not 
vet within the publie view. We believe, in fact, that 
Mr. Dawson actually placed some of his work at the 
disposal of the Midland Company's officers. Ав stated 
elsewhere in this issue, it is anticipated that ехреп- 
mental running will be commenced on the line between 
Victoria and London Bridge in the autumn, and that 
this important suburban line will be opened for public 
tratlic by the end of the year. 

pvc 


Lorp Cromer’s Committee resumed its considera- 
tion of the London Electric Power Bills, after the 
Whitsun recess, on Tuesday, when the scheme for 
“linking up "' the existing stations of the electric light- 
ing companies was described by Mr. BALFour BROWNE, 
K.C., and subsequently by Mr. J. S. HIGHFIELD, of the 
Metropolitan Eleetrie Supply Co., who is to be followed 
by Mr. C. P. Sparks, of the County of London Elec- 
trie Supply Co. Briefly, the proposal is to utilise the 
most modern of the generating stations owned by she 
eight companies promoting the Bill, viz., Bow (Char- 
ing Cross, West End & City Co.) Bankside (City of 
London Co.), Deptford (London Electric Supply Cor- 
poration), Blackwall Point (South Metropolitan Power 
Co.), Willesden (Metropolitan Co.), and Wandsworth 
(Gounty of London Co.), for the erection of additional 
generating plant, and to supply from these to the less 
economical power stations. At present only eight 
companies have joined forces, but if, as the pro- 
moters hope, all the other companies fall into 
line, as well as some, if not all, of the local 
authorities, then the principle of supplying from 
one or more large generating stations in bulk at rates 
eheaper than the energy can be generated in less 
favourable spots, applies equally to this Bill as to the 
scheme promoted by Mr. PARSHALL and Mr. HAMMOND. 
The main difference from the engineering point of view 
is that, whereas only one large station—eventually to 
supply the whole of London—is contemplated in the 
Parshall-Hammond scheme, six power-houses are to be 
employed in carrying out the companies’ proposal, and 
as several different systems of generation are employed, 
the work of modifying these to work in uniscn, if there 
is really to be interconnection, will be а task calling 


for all the ability of the engineers at the heads of the 
various undertakings. From the business point of 
view, the main differenee is that, while the Parshall- 
Hammond Bill contains provisions for securing the 
largest power users in the areas of the various com- 
panies and local authorities already established as sup- 
pliers of electrical energy, no poaching is contemplated 
in the companies’ Bill. The letter asks for authorisa- 
tion to supply railways, docks, and canals, whether ‘n 
the companies’ own area or outside, but otherwise the 
consumers and prospective consumers of the com- 
panies and local authorities outside the “© combine '' are 
to be left alone. The companies say, moreover, that 
they expect no demand from tramways, and that rail- 
ways require special plant, which would be put down 
when the need arose, just as the London Electric 
Supply Corporation has put down special plant in con- 
nection with the electrification of the London Bridge- 
Victoria line of the London Brighton and South Coast 
Railway. Thus it is estimated that 25,000 kw. of extra 
plant will be ample to meet the requirements of the next 
five or six years, which is less than half of the 60,000 kw. 
put forward as the first stage of the Parshall-Hammond 
station. This, the companies' engineers say, is looking 
far enough forward, in view of the rapid progress that 
is being made in engineering invention. In fact, it is 
interesting to note that Messrs. HIGHFIELD & SPARKS 
already look upon the gas engine as a formidable com- 
petitor of the steam turbine, and in their estimates 
of the 25,000 kw. of new plant, 12,000 kw. of gas-driven 
plant is ineluded, for the reason that it is more econo- 
mical to run these during the day load, reserving the 
steam turbine for the peak load. This idea has found 
an energetic advocate in Mr. LEoNARD ANDREWS, whose 
estimates were recently published in our columns, and 
elicited an interesting controversy. Mr. Highfield also 
spoke of the possibilities of oil engines, and mentioned 
that the Charing Cross Co. has installed some in a sub- 
station, where the total generating costs, including 
capital charges, were 0°39d. per unit. With regard to 
the terms upon which the local authority may ulti- 
mately purchase the undertaking—which have been 
stumbling blocks in every London Power Bill hitherto— 
an interesting feature so far is that the London County 
Council decline the honour which is offered by the 
Bill of being the purchasing authority. The views of 
the County Council have yet to be heard, and up to the 
present the purchase clause has hardly been discussed. 

In comparing the two Bills, it must be borne in mind 
that they approach the subject from an entirely dif- 
ferent standpoint as to the demand which has to be 
met, and consequently the respective estimates are not 
strictly comparable, and lend themselves to no useful 
deductions. Either side disputes the premises of the 
other’s calculations, and so far as the companies are 
concerned, they appear to be taking up the most un- 
compromising attitude towards the new power com- 
pany, probably for the reason that they are now work- 
ing together much more in harmony than was the case 
three years ago, when Mr. Merz's Bill was on the tapis. 
So far as the fight in the Committee Room is concerned, 
one looks in vain for an indication of the spirit of 
‘sweet reasonableness '" which suddenly manifested 
itself during the House of Lords proeeedings on Mr. 
Merz's Bill, and brought the promotors into line with 
the most powerful of its opponents. 
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ANOTHER 6000 KW. TURBO-GENERATOR FOR MANCHESTER 


GOOD deal of attention centred round the in- 

auguration of the Willans-Siemens 6,000 kw. turbo- 
alternator last month at the Stuart Street generating 
station of the Manchester Corporation (see ELECTRICAL 
ENGINEERING, May l4th, page 735), and it is interest- 
ing to know that the acceptance of а tender for a second 
set of this size has been practically decided upon. The 
new set will be somewhat different from that already 
put down, as it will be driven by a turbine of the Zoelly 
type, constructed by Messrs. James Howden & Co., of 
Glasgow, and will be larger than any Zoelly turbine 
yet made. Messrs. Howden have already built several 
large turbines of this type, including a 2,000 kw. set 
for the Powell-Duffryn collieries. Тһе alternator will 
be made by Messrs. Siemens Brothers’ Dynamo Works, 
Ltd., and will be similar to that forming part of first 
set. Seven tenders were considered, but until the 
official confirmation of the acceptance of the tender we 
must withhold a complete list. It may be of interest, 
however, to give a few technical particulars of the re- 
quirements of the set from the specification. 

The turbine is specified to be of the horizontal pattern, 
either of the impulse or reaction type, and must be 
adapted for the full range of expansion of the steam. 
The steam pressure at the turbine stop valve will be 
190 lbs. per square inch, and the speed is not to ex- 
ceed 1,000 r.p.m. The turbine must be capable of de- 
veloping sufficient power to enable the alternator to 
deliver an output of 6,000 kw. of electrical energy at 
its terminals at normal speed, with a steam pressure of 
190 lbs., and a vacuum of 27 ins.—either on a non- 
inductive circuit or on an inductive circuit—with a 
power factor of 0°85. It must further be capable of 
developing as an emergency load, with the same con- 
ditions as to steam pressure and speed, sufficient power 
to enable the alternator to give on non-inductive cir- 
cuits an output of 7,500 kw. for six hours. It must 
also be capable, when working non-condensing, of de- 
veloping sufficient. power to enable the alternator to 
deliver an output at the terminals of 6,000 kw. under 
normal steam pressure and speed. From 100° to 
150° Fah. will be added to the temperature of the steam ; 
the turbine must therefore be capable of working under 
normal conditions at a total temperature of 600° Fah. 

The turbine is to be provided with a main governor, 
which shall be so adjusted that if the whole load be 
suddenly thrown on or off the variation of steady speed 
shall not exceed 2 per cent., and of momentarv speed 
5 рег cent. The total variation in the load at the pre- 
sent time on the station тау be taken at 15 per cent. 
The variation in speed of the turbine must not exceed. 
therefore. half of one per cent. either way on a load 
varying 7} per cent. up or down from the mean load. 
Provision to be made for а 5 per cent. up and down, or 
а total of 10 per cent. variation by hand adjustment. 
It is essential that this adjustment should be controll- 
able from the switchboard gallery as well as from the 
engine-room floor level. The variation in angular 
velocity during each revolution must not vary by more 
than one-twentieth of one per cent. with constant load. 

A safety centrifugal mechanical governor must be 
fitted, capable of being operated by hand or working 
automatically, to act as an emergency governor should 
the speed exceed 15 per cent. above the normal. and 
that under no condition whatever shall the turbine race 
injuriously. 

The alternator is to be of the three-phase type. de- 
livering alternating currents with an angle of 1209 be- 
tween each phase. It is to be of the revolving field 
type with stationary armature, the windings of which 
are to be star connected, and & connection from the 
centre point is to be brought out to a terminal on the 
bedplate for earthing purposes. if required. The alter- 


nator is to be of the completely enclosed-in type. For 
providing the necessary ventilation & separate and elec- 
trically-driven fan is to be supplied and fixed, capable 
of blowing 21,000 cubic feet per minute, or otherwise 
to enable the alternator to comply with the clause re- 
garding temperature rise. The fan house is existing. 
lt is to be excited by continuous current at a pressure 
from 200 to 225 volts, supplied normally by its own 
exciter direct coupled on the end of the shaft, or from 
the existing Corporation exciting bus-bars. The alter- 
nator must be capable of delivering at its terminals at 
any voltage between 6,400 to 6,000 an output of 6,000 
kw. at а periodicity of 50 per second, either on an in- 
ductive load with a power factor of 0°85 or on a non- 
inductive load. 16 must further be capable of giving an 
output of 7,500 kw. for six hours as an overload, and 
the speed is not to exceed 1,000 r.p.m. The periodicity 
of the alternator is to be 50 complete cycles per second. 

The current density in the armature circuits on full 
non-inductive loads must not exceed 1,300 amperes. 
The field magnets or rotating part of the alternator 
may be of the salient pole or cylindrically wound type, 
but must run perfectly true and be accurately balanced, 
and the methods of construction throughout must be 
of a thoroughly sound mechanical nature. Special care 
must be taken to insulate the field circuit from earth 
throughout. The current density for the field circuits 
on full non-inductive load must not exceed 1,700 am- 
peres per square inch. The insulation resistances taken 
during manufacture and after a six hours’ full test shall 
not be less than the following:—Between armature 
windings, 3 megohms; between armature windings and 
earth, 3 megohms; betwen field magnet circuits and 
earth, 2 megohms. A 13,000 volt alternating pressure 
will be applied between the armature circuits and earth, 
and a 1,000 volt pressure between the field circuit and 
earth, and each test will be applied for one hour con- 
tinuously, and must be successfully withstood. The 
inherent regulation of the alternator is to be such that 
without any adjustment or regulation, but with constant 
excitation and speed giving 6,500 volts on open circuit, 
the full load volts on a full non-inductive load shall not 
rise by more than 3°5 per cent. 

On an inductive full load, with a power factor of 0°85, 
the rise shall be within 14 per cent. The winding and 
arrangement of the armature is to be such that if the 
terminals of the alternator be short-circuited the current 
shall not rise to more than 31 times the normal full 
load current or cause any damage or injurious heating 
to the armature if it is so run short-circuited for one 
minute. The alternator must carry its full load with- 
out undue heating, either from mechanical or electrical 
causes. The temperature of no part of the armature, 
field coils, core, must exceed 60° Fah. above that of the 
immediate surrounding air at the conclusion of the full 
load non-induetive test of six hours’ run. On an in- 
ductive circuit, with a power factor of 0°85, after a six 
hours’ continuous run on full load, a figure of 70° Fah. 
must not be exceeded. 

The total electrical energy absorbed in ex- 
citing the field magnets’ full non-inductive load 
shall not exceed 21 kw., and when working on 
an inductive full load with а power factor of 
0°85 shall not exceed 35 kw. The exciting current 18 
to be provided by a direct-driven, continuous-current, 
shunt-wound dynamo to be supplied under this con- 
tract, and preferably coupled to the end of the alter- 
nator shaft. The exciting voltage to be 200 to 225. 

The condensing plant is specified to be of the ‘* Con- 
traflo ’’ type. 

The following clauses are extracted from the section 
of the specifications headed General and Testing :— 

It is of the greatest importance that the whole of 
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the plant specified shall work without undue noise or 
vibration. The turbo-alternator must be capable of 
being easily put into parallel and remaining in step with 
either of the existing units now installed at Stuart 
Street, and with апу of the existing synchronous plant 
installed in the varicus sub-stations. There must be 
пә appreciable “б кили”, between the alternator of 
this set and the existing alternators when operating in 
parallel. The steam consumption of the plant, with 
a pressure of 190 lbs. per square inch, and a degree of 
superheat of 1209 Fah. at the stop valve, and a 27 in. 
vacuum on the condenser, on full load, with a power 
factor of ГО, shall not exceed 15°75 Ibs. per kilowatt 
hour. A deduction of £300 per lb., and pro rata for a 
part of a lb., shall be made from the contract price 
for any excess of consumption per kilowatt hour bevond 
the figure specified above. A bonus of £300 per lb., 
and pro rata for every part of a lb., shall be paid by 
the Corporation to the contractor for every lb.. and 
pro rata part of a lb., by which the actual consumption 
is less than the consumption specified for above. 


BIRMINGHAM ELECTRICITY SUPPLY ACCOUNTS 


НЕ report of the Electric Supply Department of 

the City of Birmingham for the year ended March 
31st. tus, gives some figures showing how the under- 
RE has grown in the last three years, and also some 
comparative figures for the works costs for the year in 
question and the previous year. The total number of 
units generated was 21.763.655. The units used on 
works amounted to 1.024.327. The number of units 
sold was 20,793.670, as compared with 10,887,684 units 
during the previous vear (1906-7), and 5.383.904 
units during the year 1905-6. The maximum load 
on the plant was 11.020 kw.. and the capacitv of the 
plant installed. 14.740 kw. The load factor was 21:5 
per cent. The following figures, calculated from the 
revenue aecount, give an analvsis of the costs per unit 
sold for the year ended March 31st, 1908, and also for 
the previous year:— 

Costs PER UNIT SOLD. 


Year ended 
Mar. 31, 1907. 


Year ended 
Mar. 31, 1908. 
Generating costs— 


Coal ө .. 0°340d. 0:252d. 


Oil, waste, water. and stores. 0:037 0:021 
Wages at generating stations - 0:181 0122 ` 
Repairs—buildings 0:004 0:005 
Repairs—engines, boilers, &c. 0:070 0:046 
Distributing costs— 
Repairs and maintenance—mains, 
meters, &c., including wages .. 0052 0:052 
Repairs, maintenance, and renewal of 
apparatus &t substations, including 
wages ... T 0:038 0:051 
Total works cost _... m .. 0*722 0°549 
Management charges, Ёс. — 
Rents, rates and taxes 0:115 0:080 
Salaries— Engineers' department 0:105 0:070 
Salaries— Accountant & clerical staff 0:036 0:022 
Stationery and printing 0:009 0:005 
General establishment charges 0-041 0:033 
Insurance, law costs, &c. 0:032 0:007 
Total cost per unit sold (exclud- 
ing capital charges) ЕЕ ... 1°060 0°766 
Capital charges— 
Bank interest 0:009 0:024 
Interest on mortgage debt .. 0:623 0:392 
Sinking fund. ... -— ska .. 00397 0:287 
Total cost per unit sold (includ- 
ing capital charges) ... 2:089 1'469 


The total working expenses, as analysed above, were 
£66,424; but a further sum of £9,159 brought the total 
expenditure up to £75,583. This sum of £9,159 repre- 
sents the cost of a battery and of building alterations 
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at the Parker Street substation, and a switchboard for 
the Water Street generating station. This special 
expenditure, corresponding to 0106. pence per unit 
sold brings up the total cost per unit sold (excluding 
capital charges) to O872d., and including capital 
charges to 1:575d. The receipts from all sources 
amounted to £156, 789, and of the balance of £81,206, 
a suni of £20,279 was written off, as the value of 
obsolete plant at the Dale End generating station. the 
remaining £60,927 being absorbed by interest and 
repayment of loans. The average price obtained per 
unit was 1809d., and taking the total eest per unit 
as 1:575d. (including capital Charges and special expen- 
diture) a net profit of 0234 pence per unit is shown, 
the whole of which, amounting to £20.270. was written 
off as the value of obsolete plant as stated above. 
The following table shows the capital expenditure up 


to March 31st, 1908 :— 
£ 
Expenditure up to 31st March, 1907 1,102,330 
FErpenditure since that dute— 
Buildings .. -— 5 а cae = 8,023 
Machinery 13.132 
Mains and services (including laying) ses 38,246 
Meters " oe . 2.15" 


1,225,258 


Less Plant abandoned 20,219 
Total £1,205,009 
This last figure, divided by 14,740, the present 


capacity of the station in kilowatts, gives £81°7 as the 
ecst per kilowatt installed. 


A NEW STARTING DEVICE FOR MERCURY 
VAPOUR LAMPS 


Ip order to start the discharge in a mercury vapour lamp, it 
has been usual to tilt the tube in such a way that the mercury 
is caused to tlow along its entire length, and form an uninter- 
rupted bridge between the electrodes. When the stream breaks 
an arc 1s established, which fills the whole tube, as this is 
allowed to drop back into its original position by gravity. This 
operation of tilting the tube may be performed by hand or by 
means of an electromagnet. The latter method is for mechanical 
reasons confined to lamp-tubes not exceeding 21 in. in length. 
In ап article Ьу F. Н. von Keller, in a recent issue of the 
Western Electrician. (Chicago), а new form of starter is de- 
scribed, with the aid of which a lamp may be started withcut 
tilting the tube. 

In this method ef starting advantage is taken of the fact 
that in a mercury vapour lamp, as im all other cases of a dis- 
charge through a gas. the resistance to the discharge is practic- 
ally all concentrated at the surface of the negative electrode. 
This phenomenon was explained by Prof. J. J. Thomson. in his 
recent series of lectures on '' Electric Discharges Through Gases.” 
at the Royal Institution. (See ELECTRICAL ENGINEERING, March 
12th, page 410, and subsequent reports.) In the lamp in ques- 
tion a metallic coatiag is provided on the outside of the con- 
densing chamber at the negative electrode. This coating extends 
above and below the mercury edge formed inside of the chamber. 
The metallic coating and the mercury thus form the two plates 
of a condenser, and the glass is the dielectric. If this con- 
denser is suddenly raised to a high potential, minute sparks are 
produced between the surface of the mercury and the inside 
surface of the glass. These are sutlicient to render the gas in the 
neighbourhood of the negative electrode conductive, and the dis- 
charge is started. At the instant of applying the high potential 
across the condenser, the whole length of the tube is also sub- 
jected to this high potential. This is done in the following 
manner. In parallel with the tube 1з an auxihary starting cir- 
cuit, comprising a starting resistance and a quick-break mercury 
switch. In series w.th these two parallel circuits is an induct- 
ance coil and the usual series resistance. The mercury switch 
consists of a glass bulb about two inches long. provided with a 
V-shaped indentation, forming a partial partition, and serving to 
separate the contained mercury into two globules. Each of these 
globules makes connection with an outside terminal by means 
of a small platinum wire. The bulb is exhausted to a higk 
degree of vacuum. 


ELECTRICAL 


JUNE 18, 1908. 


ENGINEERING 


When the circuit is closed the bulb is in such a position that 
the mercury forms a bridge connecting the two terminals to- 
gether. A current of about one ampere then flows through the 
bulb, the starting resistance and the inductance. The inductance 
coil actuates an armature which turns the bulb and causes the 
partition to separate the globule and thus break the circuit. A 
lasting discharge cannot take place in the bulb as the current 
is limited to one ampere, and the current is interrupted so sud- 
denly that a high potential rise takes place across the bulb, the 
lamp tube and the condenser, the metallic coating of which 1s 
connected to the iron positive electrode of the lamp. This 
potential rise created by the inductance on breaking the auxiliary 
circuit is insufficient by itself to start the discharge across the 
4 in. of space between the globules in the bulb, and also, of course, 
across the 50 in. of space between the electrodes of the lamp 
tube, but in the latter the high resistance at the surface of the 
negative electrode is broken down by the ionising intluence of the 
minute sparks, and the discharge is started. The resistance to 
the discharge at the surface of the negative electrode asserts 


itself not only when the lamp is being started, but also at inter- 
vals when the lamp is running, thereby tending to put the lamp 
out. The frequency with which this will occur increases with 
decreasing current. The inductance in series with the lamp tube 
reacts upon these impulses of the negative electrode with a high- 
voltage kick, which keeps the lamp running continuously at its 
current consumption of 3°5 amperes. 

The successful application of this method presents a distinct 
improvement in the art of mercury-vapour lighting, as it is 
entirely automatic, and 1s the only method by which the tube as 
a whole remains perfectly stationary during the starting. An 
800-c.p. lamp, employing this method, consists of a straight опе- 
inch tube of 50 in. (light-giving) length, suspended in a holder 
from a compact round housing in which all the auxiliary appara- 
tus is contained. The lamp consumes 55 amps at 110 volts 
direct current, or approximately 0:5 watts per candle. ‘The light 
emitted 1s highly diffused on account of the great length of tube, 
and the light source itself is made least offensive to the eyes by 
a relatively low intrinsic brillianc y. 


THE ELECTRICAL INSTALLATION AT THE NEW PUBLIC OFFICES, 
WHITEHALL 


HE large new block of publie offices at the 

southern end of Whitehall, which will be the 
home of the Local Government Board and the Board 
of Education, and later of the Board of Trade, is now 
practically complete, and a description of the lighting 
installation, which includes over 6,000 lamps, may be 
of interest. The building is supplied jointly by the 
Westminster and London Electric Supply Corpora- 
tions; the former supplies current for power and light- 
ing, and the latter for lighting only. At present. about 
three-fifths of the whole building is built, and this 
portion is supplied chiefly from the London Electric 
Supply Company's mains, but when the remaining 
two-fifths of the building are finished, the lighting 
load will be about equally divided between the two 
companies. The scheme provides for two pairs of ser- 
vice cables from each company s mains, at different parts 
of the building, and there will be four separate main 
switchboards at these intake points. The Westminster 
supply is three-wire direct-current, 400 volts across 
the outers; and each main switchboard is divided into 
two halves, the 200-volt lighting circuits being balanced 
on either side of the three-wire system. The London 
Company s supply is alternating. Two feeders supply 
two sets, each of three 40 kw. single-phase transformers 
in parallel, the two sets, as mentioned above, being in 
different parts of the building. These transformers 
transform down from the mains pressure of 2,500 
volts to the lighting pressure of 200 volts. The trans- 
formers are in a fire-proof ehamber adjoining the room 
containing the main switchboard, but the handle of 
the high- ‘tension oil-break switch projects through a 
slot in the wall, and so the transformers can be isolated 
from the high-tension mains or changed over from 
one pair of cables to the other without entering the 
transformer chamber. The transformer chambers and 
main switchboards are situated in the basement proper, 
and from the four main boards 1,000-ampere flexible 
rubber cables lead down through openings in the floor 
to the sub-basement. From the point where the 
cables leave the main switehboard room, they are 
carried in 6 in. by 24 in. iron trcughing. built up of 
sections a few feet in loh and covered with a loose 
iron cover. This troughing is hung from the ceiling 
of the sub-basement by half-inch iron rods hinged to 
hooks which are attached io the girders. The trough- 
ing is continuous throughout, and the curved portions 
were cast specially for the work. The cables are lead- 
covered, paper-insulated, and the joints between these 
and the short lengths of rubber cable leading down to 
the sub-basement are enclosed in specially designed 
sealing boxes, one for each of the two cables, which 
сап easily be diseonnected if required. Each sealing 
nox consists of a brass cylinder (iron was поё per- 


missible for the alternating-current eables), at each end 
of which a brass cap is screwed on. Опе cap is 
sweated on to the lead-covering of the paper cable, 
and the other cap contains à gland which makes an 
oil-tight joint round the rubber cable. The ends of 
the cores are sweated into lugs, and these are screwed 
together with a sheet of copper gauze covered with 
tinfoil between the machined surfaces, and the cylinder 
is filled with oil. From the 1,000-ampere cables 
smaller (250-ampere) cables run up to the sub- 
main boards in the basement. The iron troughing 
widens out where the cables enter a junction box, to 
the sides of which the troughing is bolted, the whole 
forming a continuous conduit. There are about a 
dozen of these sub-main boards, each containing a 
double-pole switeh, and eight double- pole porcelain 
enclosed fuses. These boards are let right into the 
18 in. wall, and the backs of the boards are accessible 
from the other side of the wall. From this point 
onwards the wiring is entirely in 2 in. galvanised steel 
seamless conduit. In the basement and sub-basement 
the wiring is on the surface, but everywhere else it is 
in special duets and under the plaster. Where the 
leads from the sub-main boards enter the conduit, the 
insulation is proteeted from the edge of the conduit by 
' Crystalate bushes. The main and sub-main boards 
were supplied by Messrs. Drake & Gorham. The dis- 
tribution boards, 132 in all, were supplied by the 
Electric Ordnance Accessories Co., and are 5-ampere 
way, but only 3 amperes per way is used. 

The fittings in the corridors and rooms are all hung 
on gimbals from the ceiling. The ornamental elec- 
troliers in the Council Chaniber and in other important 
rooms were made by the Bromsgrove Guild, but all 
the other fittings were supplied by Messrs. Verity. 

Ceiling rose blocks are arranged in ‘the centre of the 
rooms so that either a single electrolier can be sus- 
pended or five separate flexible leads can be brought 
through ceiling eves to separate counter-weight 


lamps. All rooms are well provided with wall- 
plug sockets, which аге flush with the skirting 
and are not screwed on to the wood blocks sunk 


in the wall, but are sprung into brass rings attached 
to the blocks. This gives a much neater appearance. 
Four handsome'standards by the Bromsgrove Guild, 
supported on marble pillars, serve to illuminate 
the Grand Stairease leading to the Council Chamber. 
The lamps are all 200-volt carbon filament lamps, 
mostly 16 candle-power, a few 8 candle-power lamps 
being used in the eorridors. "There are in all over 
6.500 lamps; 4,000 of these are counter-weight 
lights, and there are over 1,000 wall plugs for table 
lights, ќе. 


"The telephone arrangements, which are being carried 
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out entirely by the Post Office, are not yet complete.. 
There will be two exchange rooms in the building, and 
at night the telephones in several rooms on each floor 
will admit of direct communication to the hall-porter, 
so that in case of fire, anyone in any part of the 
building can inform the hall-porter, who in turn com- 
municates with the fire station and no time is wasted. 
Of twelve lifts installed, all supplied by Messrs. Way- 
good, six passenger and goods lifts are hydraulic, as 
well as an ash lift provided by the Eastern Lift 
Co. The paper lifts are, however, electrically 
driven. These lifts, which have push button control, 


can hoist 1 cwt. at the rate of 120 ft. per minute. Five 
of the lifts have a rise of 82 ft., and the remaining 
lift 69 ft. The one horse-power motors are operated 
off the 200-volt direct-current supply. 

All the wiring was designed and carried out by the 
electrical department of the Office of Works. The 
lead-covered cables were supplied by Messrs. Siemens 
Brothers & Co., the smaller cable by the Liverpool 
Cable Company. The whole of the engineering work 
of the building has been under the direction of 
Mr. Е. С. Rivers, chief engineer to the Office of 
Works. 


ELECTRICAL SCIENCE 


British and American 


Directive Wireless Teleqraphy.—At the Physical Society meet- 
ing on Friday last, E. Bellini and A. Tosi described their system 
of directive wireless telegraphy and gave some details of a 


further development of their system. The principal methods 
and apparatus have already been fully detailed in ELECTRICAL 
ENGINEERING, p. 748, Vol. 2, and p. 548, Vol. 3. They employ 
two closed radiators, fixed in vertical] planes at right angles to 
one another, and, by means of an apparatus called a radio- 
gonometer, they adjust the phases of the waves emitted by the 
two closed radiators so that the energy is transmitted princi- 
pally in one plane. The closed radiators are usually of the 
convenient. form of wire triangles supported from the same 
mast. In the Physical Society Paper an important improve- 
ment on the above-sketched apparatus is recorded. The im- 
provement consists of means for transmitting principally in one 
direction, and not merely in one plane—that is, the radiated 
energy is despatched practically wholly towards one side of 
the sending station, as well as principally in one plane. "This 
improvement is effected by adding a plain vertical aerial wire 
to the sending aerial system, and by exciting this added aerial 
just so strongly, and with the right phase relation, as to annul 
the radiation sent to the one hand by the closed-circuit aerials, 
and to add to the radiation sent to the other hand by the 
closed-circuit aerials. The authors have accomplished this by 
exciting the aerial inductively from the moving coil of the 
radio-goniometer described in our articles quoted above. "This 
secures the simultaneous excitation of the closed oscillatory 
circuits and of the vertical antenna, and ensures perfectly 
uniform excitation of the latter, however the moving coil of 
the radio-goniometer be rotated. Various arrangements which 
have been emploved are diagrammatically depicted in Fig. 1. 
In the first of these arrangements the excitations of the two 
systems are in phase; in the other three cases they are in 
quadrature. Fig. 2 shows one of many diagrams picturing the 
distribution of the radiated energy. This diagram was obtained 
by using the thermo-galvanometer to measure the radiation from 
the second arrangement shown in the above diagrams. The 


very small backward radiation here shown may be taken as 
experimental proof that there is a phase-difference of 90° or 
thereabouts between the emissions from the closed-circuit and 
the open-circuit systems. Not only unilateral transmission, but 
unilateral reception also has been accomplished by the authors 
in the principles laid down above. In fact, the process of 
reception is exactly the inverse of the above-described process 
of transmission. ‘The incoming waves excite oscillations in the 
closed-circuit aerials and in the vertical aerial simultaneously. 
By a modified receiving radio-goniometer, these oscillations act 
on the detector. If the waves come from one side, the effects 
are added; if from the other, the effects of the two systems 
are subtracted. It is found necessary to obtain quadrature 
between the action of the vertical system and that of the 
closed-circuit system on the detector. This is effected very well 
by means of the arrangement shown in the diagram of Fig. 3, 
where R, the detector, is in a tuned circuit linked through one 
inductive coupling with the vertical antenna, and through two 
inductive couplings with the closed-circuit aerial system. 
Self-Induction їп ап Iron Cylinder Traversed by Alternating 
Currents.—In the May Proceedings of the Royal Society, E. 
Wilson gives an account of his further experiments on the 
effects of self-induction in an iron сталае The кен ех- 
periments (Roy. Soc. Proc., 1906) related to the effects of re- 
versing a continuous current flowing through the cylinder. In 
the present experiments slowly alternating cvrrents are passed 
through the cylinder in the direction of its length. The cur- 
rents were made to alternate in the following manner. A con- 
tinuous-current dynamo, capable of giving up to 2,000 amperes 
or more, was weakly excited and its brushes were short-cir- 
cuited by the cylinder to be experimented on. The brushes 
were moved by hand round the commutator by aid of a worm 
and a worm-wheel from the position of maximum to that of 
zero current, when the field was reversed and the brushes moved 
back to their initial position. By continuing these operations 
an alternating current was caused to flow through the cylinder, 
and its periodic time was controlled by the operator listening 
to a seconds clock. The current was led into and from the 
cylinder by massive gun-metal castings. The cylinder was of 
mild steel 10 in. in diameter and 10 in. long. It was provided 
with pairs of holes drilled in a plane containing its axis of 
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figure in such a manner that exploring coils could be threaded 
to enclose certain portions of that plane. The depths of the 
koles reckoned , radially were 1, 2, and 4 in. The three coils 
were connected to dead-beat galvanometers. The galvanometer 
deflections allow the magnitude, the wave form, and the phase- 
displacement, and the energy dissipated in the cylinder, to be 
studied. The period of alternation of the current varied from 
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six minutes to three-quarters of a minute. One result well 
brought out is that for a maximum total current of 1,000 
amperes the percentage diminution of maximum flux of induc- 
tion, as the periodic time is varied from 6 to 0°75 minutes, is 
much greater than in the case of maximum total currents of 
500 and 2,000 amperes. For the periodic time 0°75 minute, the 
shielding effect for maximuin total currents of 1,000 amperes is 
much greater than for currents of 2.000 amperes, an effect which 
is ultimately connected with the higher average permeability of 
the iron at the 1,000 amperes maximum. Further, for a given 
total current, the maximum of the induced E. M.F. occurs later 
as the frequency is increased. 
are very much more peaked for the higher currents and for 
the longer periodic times. The peaks of the E.M.F. curves 
cease to be prominent at the high irequencies, but they are 
retained more with the large total currents than with the 
small ones. The watts lost in resistance and in hysteresis were 
separately estimated by the author bv methods fully explained 
in the Paper. It is interesting to note that for a given total 
current the ratio of the resistance loss to the hysteresis loss 
diminishes as the frequency increases; the increase in the 
hysteresis watts due to increased frequency much more than 
counterbalances the decrease owing to the greater skin effect. 


Continental 


X-ray Test. for Death.—The effectiveness of the Roentgen 
ray test for death is seriously questioned by M. Menard in the 
Comptes Rendus tor May 25th. Vaillant has maintained that 
the radiographic aspect of the intestines is decisive for or 
against death, but some radiographs taken by the author show 
that the aspect is the same 80 minntes after death as it is 
5 minutes after the cessation of respiration, except that some 
of the convolutions are discernible. ‘The convolutions are all 
traceable 20 hours after death, but by that time other physical 
signs usually relied upon have set in. The visibility of the 
walls of the intestine is not a matter of structure, but simply 
of thickness. Ап intestine distended by gas becomes invisible 
on radiographs because the walls become thinner. ‘This was 
prove’ by direct experiments with the intestine after removal 
rom the body. The invisibility of the intestine cannot be 
attributed to phosphorescence, as that would have no power of 
penetrating the other tissues: 

Parallel Working of Alternators.—M. Dumoulin gives some 
results of experiments in the parallel working of self-excited 
alternators in the Comptes Rendus for June 1st. Most such 
alternators are excited by rectified currents, and the exciting 
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E.M.F. depends upon the mean value of the p.d. between the 
brushes, within limits depending upon the commutation. This 
mean value varies with the phase, and a displacement of phase 
produces the effect of a shifting of the brushes, and vice-versa. 
If a self-exciting alternator whose brushes have been shifted, in 
the sense of the rotation, in advance of the position for 
maximum E.M.F., is subjected to some kind of perturbation, 
oscillations will be set up. The alternating p.d. at the brushes 
will present an increasing retardation of phase with respect to 
the commutation. This retardation will act practically as a 
diminution of the forward displacement of the brushes, and will 
increase the mean rectified E.M.F. The final effect will be 
diminution of the resisting couple. In the opposite oscillation 
there will be an increase in the resisting couple, and the oscilla- 
tions will increase. and finally prevent the alternator from 
working in parallel at all. If, on the other hand, the brushes 
are shifted in the direction contrary to that of motion, a similar 
reasoning shows that this condition 1s particularly favourable to 
parallel working, since an advance will increase the resisting 
couple, and a retardation will diminish it. The author gives 
the equation governing the oscillatory movement described. The 
energy corresponding to the damping in the second case above 
considered is absorbed by the network, so that no energy is 
actually lost. Тһе process described has been successfully 
tested at the Anzun Mines. 

The Iron Arc.—H. Buisson апа C. Fabry have found that 
two distinct tvpes of arc are possible between iron electrodes, 
and that these two types differ by the aspect of the arc and its 
electric conditions. Particulars аге given in the Comptes 
Rendus for June 1st. In the more usual form, there is a 
brilliant point on the drop of molten iron on each of the elec- 
trodes, and these points emit the “spark” lines. The flame 
which joins the two points is brightest over the negative pole, 
and it 1s this part of the flame which alone shows the lines due 
to the rarer elements contained in the iron as impurities. The 
flame as a whole shows the “arc” lines, and none of the 
'"spark" lines. Оп increasing the resistance in the circuit, but 
leaving the length of arc and the Е. М.Е. unchanged, another 
form appears abruptly. The point over the positive pole dis- 
appears, while that over the negative pole remains constant. 
For the same current strength, the E. M.F. has to be higher in 
the second form. Thus, for a current strength of one ampere, 
the E.M.F. is 92 volts for the first form and 117 volts for the 
second. It is one more evidence of the superior importance of 
the cathode in arc phenomena. Ап arc can be obtained 
between a solid terminal and an electrolyte, but only if the 
latter 18 the anode. 


SINGLE-PHASE TRACTION MOTORS 


Commutation and the 


N an article in а recent issue of Elektrische Kraftbetriebe 

und Bahnen, Dr. W. Reichel discusses the properties of 
single-phase traction motors particularly with regard to the 
commutation and to the effect of variations in the line pressure. 
In enumerating the requirements of a traction motor, the author 
emphasises the importance of a series characteristic, moderate 
temperature rise, substantial mechanical construction, freedom 
of the commutator from damage due to sparking, and: low 
sensitiveness to variations in pressure, especially at starting. 
Although as regards most of these properties the single-phase 
commutator motor can be. considered as equivalent to the con- 
tinuous-current motor, there are two respects, however, in which 
the continuous-current motor is superior to the single-phase 
commutator motor, that is, with regard to commutation and 
sensitiveness to variations of pressure. The commutators of 
good continuous-current traction motors require practically no 
attention when good carbon brushes are employed, and do not 
require to be turned or ground until the car on which they are 
fixed has run some 20,000 to 25,000 miles; indeed, many motors 
will do even better than this. On the contrary, the commu- 
tators of single-phase motors need constant attention, and not 
only are the costs of supervision thus increased, but the com- 
mutators themselves have to be changed much more frequently 
than is the case with continuous-current motors. It is, there- 
fore, very necessary to improve the commutation of the former 
type of motor, especially during the starting period. Compen- 
sating windings, interpoles, and resistance leads between arma- 
ture winding and commutator have been successfully used for 
this purpose. Yet another means of improving the commutation 
lies in the employment of a lower frequency than is at present 
usual, say, for example, a frequency of 15 cycles per second. 
An increase in the capacity of the motor for a given weight and 
a better power-factor are also obtained, and the latter improve- 
ment renders the use of a larger air-gap possible between rotor 
and stator. Above all, the inductive drop in the transmission 
line and the extra resistance (due to the skin-effect) of the rails 
are very considerably reduced. In the face of these advantages, 


Effect 


of Variations in Voltage 


the intluence of а reduction of the frequency on the generators 
and transformers does not seem to be so important. Аз the 
main lines operated on the single-phase system will require large 
amounts of power, the generating units will have a capacity of 
at least 2,500 h.p. each, and if tnese are driven by water 
turbines, the design of 15-cycle alternators will present no 
ditticulty. The turbines would probably run at a speed of 
between 150 and 000 r.p.m., and a 15-cycle alternator at this 
speed would require from 12 to 6 poles. Alternators driven at 
a slower speed by large gas engines would be even easier to 
design for 15 cycles. If the prime movers are steam turbines, 
two-pcle, 900 r.p.m. generators of from 1,500 to 5,000 kw., or 
four-pole, 450 r.p.m. generators of from 5,000 to 5,000 kw. 
would be emploved. In cases where the capacity per unit would 
be less than 2,500 h.p., piston engines running at from 75 to 
100 r.p.m., and coupled to 24- to 18-pole generators, could well 
be used. Where small units are desirable, as, for example, for 
the power supply to branch or local lines not operated in con- 
junction with the main lines, the continuous-current system 
may be preferable. Instances of such cases are the Cologne- 
Bonn (2,000 volt), and the Düsseldorf-Crefeld continuous-current 
railways. 

The transformers both in the generating and sub-stations and 
on the trains would be heavier and more costly than those for a 
25-cycle system, but not in the ratio of 25 to 15, as the iron 
could be worked at a much higher density than that allowed 
at 25 cycles. On the whole, the advantages obtained by the use 
of a lower frequency for that most vital part of the svstem, the 
motors, and also for the transmission, seem of greater import. 
ance than the disadvantage of the increase in weight and cost 
of the generators and transformers. Maintenance of commu- 
tators and reduced brush wear are factors of the highest im- 
portance in main-line traction, and the question of the employ- 
ment of a lower frequency deserves more attention on the 
Continent than is at present devoted to it. 

The other property in which the continuous-current motor is 
superior to the single-phase motor is the less sensitiveness to 
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variations in pressure. Thus, if, due to the concentration of the 
traffic on a portion of the system far removed from the power 
station, the contact-line pressure were to be reduced to half 
the normal value, a single-phase motor under certain conditions, 
for instance, on an incline or on a curve, would not even start. 
The vector sum of the ohmic and inductive drops in the leads, 


x 
A. Main Transformer, C. Stator Winding. 
B. Series Transformer, D. Short-eireuited Brushes. 


Fic. 1.--Dracram oF CONNECTIONS FOR WHINTER-EICHBERG 
Motor. 


contacts, transformer, and motor windings would be equal to the 
applied voltage, and the current would not be suflicient to start 
the train. A continuous-current motor, on the other hand, with 
only one-fifth of the normal terminal voltage, would develop a 
large torque and start the train easily. All single-phase commu- 
tator motors have this failing to a greater or less degree. ‘The 
effect of a drop in line pressure is even more pronounced with 
three-phase motors. This failing is, however, not so very 
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important, as such a large drop as 50 per cent. could hardly 
occur, especially оп a 15-cycle system with over-compounded 
generators. If such a drop were to occur it would mean that 
the section of conductur and the number of feeding points had 
been reduced below the economical limit. 

When. as in the case of the A.E.G. Winter-Eichberg motor, a 
series transformer is also included in the motor circuit, as shown 
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in Fig. 1. one would imagine that the impedance of the trans- 
former winding would further increase the sensitiveness to 
pressure variation. Actual measurements show, however, that 
the series transformer has practically no intluence, and that The 
Winter-Eichberg motor suffers no more in this respect than a 
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compensated series or any other type of commutator motor. 
Fig. 2 shows the result of a test run on a double car equipped 
with three W.E. 115-h.p. motors, the total weight of the loaded 
car being 80 tons. This test was made on the Niederschone- 
weide-Spindlersfeld experimental line, and the double car was 
similar to those now in use on the Blankenese-Ohlsdorf- Hamburg 
Railway. The speed-time diagram shown is for the run from 
Niederschóneweide to Oberspree, where a 20 second stop was 
made before going on to Spindlersfeld. The car attained a 
schedule speed of 21 miles per hour over the two and a half 
mile track, with the one 20-second stop in the middle. Curves 
showing the power input to the car (as measured at the feeding 
point at one end of the track), and the amperes input, are 
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given. The lower full line curve shows the line pressure as 
measured at the feeding point. It will be npticed that at 
starting the line pressure fell from 6,700 volts to 5,800 volts, or 
13:5 per cent. Fig. 3 shows the result of a test made on the 
same portion of the track, in the same direction and with the 
same car. The line pressure was only 5,100 volts, and fell at 
starting to 4,000 volts, or 21:5 per cent. The total fall in 
pressure, t.e., from 6,7060 to 4.000 volts, was over 40 per cent., 
and yet the run was accomplished at this reduced pressure. The 
times taken to complete the run being 169 and 202 seconds respec- 
tively. Fig. 4 shows similar test results for a run on that 
portion of the track between Spindlersfeld and Oberspree, at the 
line pressure of 6,700 volts. The same run at the lower pressure 
of 5.100 volts is shown in Fig. 5. 'The times taken to 
complete the run were 151 and 180 seconds respectively. 
With regard to the effect of the pressure drop on the 
starting torque, the following figures are of interest :—— With 
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the full pressure of 6,000 volts, 
5,750 kg. for the test car was obtained on the second stop ot 
the controller at starting. With the same car and a line pressure 
of 4,000 volts, or 54 per cent. below the normal, a starting 
draw-bar pull of 5,600 kg. was obtained on the fourth stop of 
the controller, or a pull of 70 kg. per ton for an 80-ton car. 
The upper limit of the pressure during the tests was about 
6,700 volts, so a drop in voltage of nearly 40 per cent. can 
apparently be permitted without seriously affecting the opera- 
tion of the motors. Thus, concludes Dr. Reichel, in respect of 
sensitiveness to variations of pressure, the single-phase motor 
may be considered to be practically as satisfactory as the 
centinuous-current motor. 


a total draw-bar pull of 
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ELECTRIC TRACTION ON THE MIDLAND RAILWAY 


Single-phase Equipment of the Heysham, Morecambe, and Lancaster Lines 


Rolling Stock 


S mentioned. in our last issue, the electrically 
Аеш rolling stock at present consists of three 
trains, two with equipments of Messrs. Siemens 
Brothers Dynamo Works, Ltd., and one equipped by 
the British Westinghouse Co. There are three motor 
coaches and four special trailers provided with driving 
gear at both ends, but the train can, of course, be 
made up to any length by means of the company's 
ordinary passenger stock. 

The motor cars are of the open central ecrridor type, 
and have a total length over end panels of 60 ft.. and 
an extreme width of 9 ft. ; there are three compartments 
with a total seating capacity of T2 passengers, the 
vestibule compartment at each end being reserved. fer 
the accommodation of driver and guard. Of the 
Duc nger compartments, the middle one with a length 
of 25 ft. has the seats arranged transversely, while the 
other two eompartments, each 13 ft. 5 in. long. have 
longitudinal seats to allow of trap doors in the floor 
for easy aecess to the motors, &c.; hand straps have 
been provided throughout all the vehicles for safety 
and support of passengers whilst standing, and when 
entering or leaving. Effhcient ventilation. is provided 
by means of drop “lights in the upper part of the side 
windows, and ‘ torpedo ' "alr extractors in. the roof. 
The rolling stock has been built by the Midland Rail- 


way Company in their carriage and wagon shops 
at Derby, to the designs of Mr. D. Bain. The 
lighting of the cars is from the power current 


throughout; the motor cars are also electrically heated 
from the same source, but the trailers have not vet 
been fitted with heaters, as their extensive use during 
the winter months is not anticipated. The interior 


finishing and decorating has been carried. out with 
regard to facility in keeping the cars clean; the roof 


is covered with millboard and painted white; the 
cabinet work is of polished oak. and the seats are 
covered. with perforated sycamore. The underframe is 
constructed of Z and channel section steel, with angle 
knees and gusset plates, and well supported with truss 
rods to sustain the electrical equipment. The trailing 
bogie is of the Midland Railway Company's standard 
type, composed of pressed steel members. The wheel 
base is 8 ft., and the wheels ure 3 ft. 73 in. diameter 
on tread. All the cars are fitted with both hand and 
power brakes, under easy control of the driver, who сап 
work at either end of the vehicle, of both motor cars 
and trailers; the power brake is of the vacuum tvpe 
obtained by pumps driven from independent motors, 
and each trailing bogie wheel is braked on both sides. 

The trailer cars have а length. over end panels of 
43 ft., and extreme width of 9 ft. ; they consist of one 
long compartment with a driver's vestibule at each 
end. The seats are placed transversely throughout, 
and will accommodate 56 passengers. The interior 
finish, ventilation, and lighting is similar to that of 
the metor cars. The underframing is of light con- 
struction, as it has no electrical equipment to sustain; 
but the two bogies are interchangeable with the trailing 
bogie of the motor car, with the exception of the 
springs, which are of lighter construction. 

The motor bogies were constructed by the Company's 
Loccmotive Department, and owing to the small 
number required have been specially built up of rolled 
sections and plates. The axles are of forged steel 
64 in. diameter parallel between the wheels and 
reduced to 47 in. in the axle bearing. the length of 
the journal being 9 in. The wheel base is 8 ft. 6 in., 


‘tend a slightly larger angle than the usual 


and the driving wheels are 3 ft. 73 in. diameter on the 
tread when new. As only a few cast steel wheels were 
required an existing tender wheel pattern was made use 
of tor the wheel centre, and consequently the wheels 
are considerably heavier than is really necessary. The 
centres are of cast steel, and the tyres of nuld steel 
ordinary roiled tyre section; in fact, the wheels are 
practically standard tender wheels. The tyres are 
of m. wide, and are shrunk en the centre and held by 
screws through its rim. The steel side frames are of 
rolled joist section 14 in. by 6 in., the end frame being 
10 in. by 4 in. channels, and the transom, or centre 
cross тапше, being built up of plates and angles. It 
is of box section, the bolster Iving inside between the 
webs. The top plate and gussets on both sides of the 
centre pin are in this case in one complete piece slotted 
out of the solid. The bottcm plates are as usual in 
two pieces, one each side of the centre, the gusset 
plate being combined with the cross flange in this case 
also. 

Owing to the necessary length of bolster being too 
great to get in between the flanges of the side frames, 
a certam amount had to be cut from the inside of the 
top flanges of these, and as this necessitated doubling 
plates on the top of these flanges and their combina. 
tion with the top flanges of the centre Cross- frame, 
the making of the top plate in one piece as above 
deseribed followed naturally; incidentally this construc- 
tion gives a very stiff and rigid backbone to the bogie. 
The swinging bolster is of pressed steel, and is similar 
to that of the trailing bogie, except for the heavier 
Springs. 

The axle-boxes are of a special pattern built for these 
bogies, though they are very similar to the standard 
‘arriage axle-boxes suitably altered to act as driving 
boxes. The brasses, which are white-metalled, sub- 
carriage 
brass. being about the same angle as locomotive brasses. 
Lubrication is effected entirely from a pad at the bottom 
supplied from the usual oil well, the brasses being well 
chamfered away at each side so as to ensure an ample 
feed of oil into the journal and its formation into a 
proper lubricating film. The top of the box casting 
forms a seating for the ordinary laminated steel bearing 
springs. The horn bloeks are cast steel. bolted with 
the usual fitted bolts to the framing. The brakes, 
is usual in electric motor trucks. act only on one side 
of the wheels. lack of space making it impossible to 
adopt the standard railway practice of two brake blocks 
per wheel. The blocks are hung from brackets on the 
bogie end frames, and are actuated by levers con- 
nected to bars running lengthwise under the inside top 
flange of the side frames. An are-shaped cross bar 
connects these bars together, and is coupled to the 
brake pull rod through a shackle and roller arrange- 
ment, which allows for the swivelling of the bogie on 
curves without affeeting the brake gear adjustment. 
The weight of the whole bogie is 6} tons, the extra 
weight of the wheels, however, aecounting for about 
1 ton of tlus. 

Before going on to deal with the actual driving 
equipment of the cars the other aecessory apparatus, 
which may be of interest, may be shortly described. 
Each motor car has two brake evlinders, that for the 
motor bogie having special levers giving the evlinder 
greater purchase than usual. The trailer cars have 
only a single brake eylinder, operating brakes on both 
bogies. The vacuum is obtained from a Gresham & 
Craven vacuum pump supplied through the electrical 
equipment contractors, by the Vacuum Brake Com- 
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pany. The pump is motor driven with a worm speed 
reduction running in an oil bath. А single brake pump 
is used on each motor car. 

The control gear for the pumps is arranged so as 
to give a high speed and a low speed, the latter being 
a quarter of the higher. The pump runs at the low 
speed throughout the operation of the train, and 
whether the brakes are being applied or not, excepting 
when put on to the high speed in order to take off 
the brakes rapidly. The action thus corresponds 
exactly with the operation of the large and small 
ejectors on a locomctive. | 

The pump control gear has been specially arranged 
with a view to making it practically impossible for a 
train to be moved without proper vacuum having first 
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Fic. 1.—DETAILS OF Driver’s BRAKE VALVE. 


been obtained, as follows:—The driver’s brake valve is 
of special construction, as shown in Fig. 1, and is com- 
bined with a switeh which operates the contactors con- 
trolling the pump. Current is fed up to this switch 
through one contact of a three-way plug, of which one 
of the remaining contacts is the feed wire from the 
auxiliary transformer, and the third goes to the master 
controller; it is, therefore, impossible to move the car 
by means of any of the controllers unless this plug 
is inserted, and its insertion automatically operates one 
of the pump contactors and starts it working at either 
the high or the low speed; mest probably the former, 
as the driver’s brake valve handle is removable but 
can only be removed in full pump speed position. The 
use of this plug also ensures that only one controller 
throughout the train can be used at a time. There 
is, of course, a driver’s brake valve in every driving 
compartment, but it will be clear that only the valve 
and switch in that compartment which is being used 
for driving and in which the driving feed plug is 
inserted is operative for starting and varying the speed 
of the pump, but the brake can be applied by the guard 
or other authorised person who is in possession of a 
handle’ at either end of every coach. There is also 
fitted to each motor саг an additional switch con- 
trolled by the vaeuum which will trip the main circuit 
breaker in the event of the vacuum falling below about 
15 in., this being decided upon principally in connection 
with emergency applications of the brake by a guard, 
who will thus be given full control over the train, an 


advantage, seeing that there is only one motor man. 
This switch also ensures that motor men cannot start 
the train before taking off their brakes. 

A horn, which takes the place of a locomotive steam 
Whistle, is carried on each end of each motor car, and 
is electrically operated, the sound being produced by 
the vibration of a diaphragm by means of apparatus 
similar, but of greater power and more substantial 
construction, to the ordinary trembling bell, a sur- 
prisingly loud and clear note being obtained in this 
way. The sound is multiplied considerably by use of 
properly designed trumpets obtained from Messrs. 
Boosey & Co., and a very satisfactory sound is pro- 
duced at an expenditure of far less power and much 
less complication than would be the case with a 
vacuum operated horn; in fact, the electric horn com- 
pares well with a horn operated by compressed air, 
which was not available on these cars. The vibrators 
were supplied by Messrs. Marples, Leach & Co., and are 
operated by a small 12-volt set of secondary batteries, 
the train wire for operating them being carried through 
the train in the ordinary train cable and through the 
jumpers. 

The lighting is carried out by groups of six 24-volt 
lamps in series from the 150-volt auxiliary transformer 
control main. The two side tail lights, however, which 
are electric, are each direct on the 150-volt mains, the 
lamps being carried inside ordinary tail lamp lanterns, 
which are detachable and carry an ordinary watertight 
plug, the socket being fixed on the end of the coach, 
just above the lamp-iron.  Lamp-irons, plugs, and 
plug sockets are provided at each end of each coach. 
The lamp in the driver’s compartment is specially 
shaded so as to throw only a narrow beam of light on 
the vacuum gauge and ammeter, thus allowing the 
driver to get a good view of the road outside, his com- 
partment being practically dark. The shade is arranged 
so as to be opened when occupied as a guard’s and 
luggage compartment, or as an entrance vestibule. 

The window on the left or near side of the train is 
that through which the driver views the road and, in 
order to clear the outside of this window from snew and 
rain, a special scraper has been arranged with a handle 
inside the compartment so that by throwing this handle 
up and down the window is cleared. The scraper 
consists of a squeegee made of flat rubber on edge. 

The specification of the driving equipments called for 
two motors per car, both to be carried on one bogie, 
as if was considered both the more economical and 
the more mechanical arrangement to concentrate the 
motor power and reduce the number of parts as much 
as possible, while with single-phase traction and voltage 
step control there is, of course, no necessity to consider 
series paralleling. The normal train was specified to 
consist of a motor car and two trailers, the weight of 
these being, withcut any of the electric apparatus or 
the mountings for the same, 25 tons for the motor car, 
and 173 tons for each of the trailers. The motor car 
seats 72 passengers and the trailers 54, the respective 
standing capacity being 58 and 36, giving a total 
maximum capacity without encroaching on the vesti- 
bules of 310, with a total of 180 seats. 

It was specified to the contractors that they would 
be permitted to run at 25 miles per hour round the 
speed-restricted curves, and on this basis the trains 
were to be capable of working a 20-minute service 
from either end as between Heysham and Morecambe 
with a single train, and a 15-minute service as bétween 
Morecambe and Lancaster under similar conditions. 
The capacity of the motor car was to be such as to 
enable it to take on occasions two additional main line 
coaches weighing 26 tons each. and it was also to be 
capable of climbing with its train the gradient from 
Lancaster Green Ayre to Lancaster Castle occasionally. 

The specification also called upon the contractors, 
should the order for the coaches be divided, to make 
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their equipments capable of being worked from the 
same master controllers, and though considerable difii- 
culty had to be cot over in order to meet this condition 
it was found possible to work the Siemens all-electric 
equipments in conjunetion with the Westinghouse 


schedule above mentioned from Heysham to More- 
cambe, Morecambe to Lancaster, and return. 
load and other similar tests were also specified. 

The control gear was specified to be preferably all- 
electric multiple unit type. 


Over- 


The Westinghouse car 


Fic. 2.—Sremens CAR COMPLETE. 


electro-pneumatic equipment in this way. It was con- 
sidered by the railway company that two 150 h.p. 
motors per motor coach would satisfactorily carry out 
the work, and the respective contractors supplied 
motors of their nearest standard sizes to this, the 
Siemens motors being nominally of 180 h.p., and the 
Westinghouse motors of 150 h.p. The specification 
called for the motors being capable of delivering, when 
tested on the stand with single-phase alternating eurrent 


has, however, been accepted, with their standard 
eleetro-pneumatie control modified as necessary to 
enable it to work with the Siemens саг which is all- 
electric. Stringent guarantees of effieiency, energy 
consumption in watt hours per ton mile, and general 
performance were required to be given. Тһе main 
transformer was required to conform to the same test 
conditions for heating as the motors, an auxiliary trans- 
former being specified to provide for the supply of 


Fig: ó: 


of the proper periodicity, their declared output for cne 
hour with a temperature rise not exceeding 135° F., 
and they were also required to have a temperature rise 
not exceeding 909 F. on any portion after having run 
the three-coach train for six double trips as per the 


WESTINGHOUSE CAR COMPLETE. 


current for lighting, heating, and working the control 
apparatus and brake pump, this transformer having a 
three-hour test specified, it being subject to continuous 
working. <A view of one of the Siemens ears is given 
in Fig. 2, and cf the Westinghouse car in Fig. 3. 
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The Siemens cars are provided with two collector 
bows, it being considered by the firm best to ensure 
continuous contact as far as possible. It was found 
impossible to get the firm's standard inverted panta- 
graph bow into the restricted space at disposal between 


Fic. 4.—Ехр or SIEMENS Car, SHOWING COLLECIOR AND WIRE 
NETTING ox Roor. 


the coach rocf and over-bridges, and a tvpe of bow 
has been adopted somewhat similar to the Continental 
tramway type of bow, but having a small auxiliary bow 
at the end contrclled by parallel motion. This bow. 
while appearing somewhat simpler than the standard 


are operated the vacuum remains cn the bows. All 
the “live `’ portions cf the collector gear in each ease 
are carried on porcelain insulators. It may be men- 
tioned in connection with the collector gear that the 
roofs of all the coaches have been covered with an 
‘earthed ’’ wire netting, so as to throw cut the station 
circuit’ breakers in the event of the overhead wire 
coming down on the roof. The efficacy of this has been 
actually and satisfactorily tested in practice. The de- 
tails of the Siemens bcw can be seen in Fig. t. 

The high-tension conductor is carried down from the 
collectors about the centre cf the car through а heavy 
section brass tube, the lead covering of the cable being 
sweated solid on to this tube at the top. The further 
high-tension wiring to the two transformers on this ear 
is also in lead-covered cable, which again in its turn 
is protected in metal tubing. These cables are rubber 
insulated. Except tor the short length down through 
the coach the high-tension wiring on the Siemens car 
is, from the bow down through the high-tension cham- 
ber to the main transformer, all bare wire, being 
carried on porcelain insulators on the coach roof and 
underneath the ccach. The vertical tube through the 
coach itself is of and in this case made re- 
movable, being practically part of the wiring. The 
cable 15 paper insulated, lead-covered, terminating 
above and below in bitumen sealing chambers with 
porcelain insulator terminations. There is about 
3-16ths of an inch air space between the lead covering 
and the inside of the tube. Both lead covering and 
tube are heavily '' earthed.” 

On the Siemens cars the high-tension wire proceeds 
into the hieh-tension chamber, shown in Fig. 5 the 
door of which is mechanically interlocked with the 
bows so that it eannot be opened unless the bows аге 
down. 

The low-tension wiring does not call for much 
description. Longitudinally it is carried between the 
two girders forming the centre members cf the under- 


brass, 
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bow, and requiring less тоот, has the disadvantage 
that it requires balancing by a wind screen. Both 
makers’ Lows are purely spring controlled so far as 
their working Is concerned ; the Siemens bow, how- 
ever, is lowered by a master spring which can be 
thrown out of action by a vacuum cylinder. The two 
Siemens Lows can be raised er lowered separately, and 
the vacuum for holding them up is obtained from the 
{rain pipe through a ball valve, so that when the brakes 


frame, and it is supported between these two members 
in wooden frames spaced about 18 inches apart. The 
low-tension cables themselves are not carried in metal 
tubing, as probably eddy current troubles would arise 
if they were, but they are substantially surrounded with 
metal, and the coach body and its frames are all covered 
with sheet iron and asbestos wherever cables are run 
underneath. Where these cables require to go cross- 
wise they are carried between the tops of the girders 
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and the floor and spread out fanwise. The train cable 
is carried along the outside of the coach alongside the 
sole-bar in a metal tube, being carried round the bends 
in flexible metallic tubing. The train cable, couplers, 
and master controllers, for the whole of the moter 
cars, and trailers, as well as all the pump motors and 
their control gear have been supplied by Messrs. 
Siemens The high-tension apparatus and contactors 
are contained in sheet-iron cases, which have been 
made by the railway company. — The supporting of 
these and of the transformers, auxiliary. transfermer, 
preventive coil, and other apparatus has involved the 
provision of a good deal of special girder work on the 
underframe, which has added considerably to the 
weight of the latter, and which, as the coach had to be 
proceeded with before the final details of the electric 
equipments could be decided upon, could be consider- 
ably lightened in a future case. 

The Siemens equipment consists of the two motors, 
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The apparatus was very stringently tested at the 
makers’ works. At 180 h.p., and with fcreed draught, 
the motors were very much under their guaranteed 
temperature rise, and did not exceed this temperature 
rise When tested at this h.p., with natural ventilation 
on the stand. With forced draught, and with only 
300 volts on their terminals (the full voltage being 340). 
they tested under the specified temperature rise at 
200 h.p., corresponding at full voltage to fully 225 h.p. 
They were also tested for continucus operation giving 
at 209 volts, which was chosen a: being a mean 
operating voltage, 105 h.p., for five hours with a tem- 
perature rise of only 115° F., so that at full voltage. 
allowing nothing for the improved ventilation at the 
higher speed, the machine can give continuously nearly 
150 h.p. The sparking tests were equally satisfactory, 
there being no objectionable sparking at a current of 
1,100 amps., at 300 volts, which corresponds at full 
voltage to 350 h.p., and a torque of fully 2} times 
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Fic. 6.—SECTION oF SIEMENS MOTOR. 


the main transformer, the auxiliary transformer, pre- 
ventive сой, and commutating transformer, high- 
tension circuit breaker and fuse in the main transformer 
circuit, high-tension fuse in the auxiliary transformer 
circuit, contactors, motor fuses which also act as motor 
cut-outs, and low-tension fuses in the cireuit feeding 
the control, and also a low-tension fuse in the circuit 
feeding the fan. 

There is intentionally no fuse placed in the brake 
pump main circuits, the cables for which are carried 
in special heavy section tubing, so that if anything 
goes wrong on the pumps the main high-tension fuse 
will be blown, and it will be impossible te work the 
car. 

A full deseription cf the working of the Siemens 
single-phase traction motor was given in ELECTRICAL 
ENGINEERING, Vol. IL., page 367, and details of the 
construction of the motors actually employed on the 
Midland Railway are given in Fig. 6. 


that at the rated h.p. of 180. The commutating trans- 
former, while apparently ап additional complication, 
probably pays its way in effectiveness, as we under- 
stand that the sparking cf these Siemens’ motors, both 
on test and during actual running on the line, has 
proved to be quite as good as that of any, and better 
than that cf many D.C. traction motors; in fact. 
during the testing on the line, currents of over 1.000 
amps. per motor have been of frequent application 
without any demenstration at the commutators, even 
just at starting, the brushes on the latter porticn of 
the acceleration, and during free running, being 
absolutely dark. 

Tue position. of the various itenis of the control 
equipment under the ear is shewn in Fig. 7. Оп 
the left is the high-tension chamber, and the trans- 
fermers are seen in corrugated cases between this and 
the ease containing the centactors. The hich-tension 
transformer windings are of copper wire, and the low 
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voltage windings of copper strip wound on edge. All 
the windings sre divided into a number of parts, 
mounted alternately, in order to reduce the stray field. 
The various taps on the secondary coil are connected to 
the contactors. Space is left between the core and 
the windings for the free circulation of the cooling oil 
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FIG. 7.—APPARATUS ON UNDERFRAME OF SIEMENS САВ, 


contuined in the high-tension chamber. The main 
switch consists of an electrically worked oil-switch. It 
has four contact fingers mounted on a spindle, two of 
the fingers being longer than the other two; the circuit 
is made and broken therefore in two steps. The first 
step closes the circuit through a damping resistance 
which prevents a sudden rush of current into the trans- 
former. The second step short-circuits this resistance. 
It is not necessary to pause on the first step; the 
arrangement works satisfactorily however quickly the 
switch is closed. The switch is held in its closed posi- 
tion against the action of a spring by means of an 
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hic. 8.—APPARATUS ON UNDERFRAME OF WESTINGHOUSE UAR SHOWING TRANSFORMERS, CONTACTORS, &С, 


electro-magnet which loses its current when the master 
controller is moved to the '' off ”’ position. 

The master controller consists of two barrels, one 
for controlling the speed, the other for reversing. The 
contact fingers pressing on the barrels are connected 
to the contactors and to the secondary windings ot the 


auxiliary transtormer. The main controller barrel is 
moved against a spiral spring and held in any working 
position by means of a catch on the driver’s handle, 
which is depressed into a notch by the weight of the 
driver s hand. The main barrel is divided into two 
parts, the lower part being rigidly connected to the 
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SHOWING H.-T. AND CONTACTOR CHAMBERS ОРЕХ. 

driver's handle and the upper part being carried with 
it by means of a projecting catch. The relative motion 
of the two parts opens a switch in the control circuit. 
The high voltage main switch can only be closed in the 
first position. The main barrel and the reversing barrel 
are interlocked in the usual manner. 

The contactors are operated by electro-magnets. 
The magnet core consists of laminated plates. Part 
of one of the magnet poles is surrounded by a short- 
circuit winding producing an auxiliary field which pre- 
vents vibration. The switeh has several contacts 
arranged side by side, only one of which is used for 
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actually breaking the circuit; this contact has a mag- 
netic blow out. In order to maintain a good electrical 
contact, the switch is so designed that the contact 
pieces, after meeting, have a rubbing motion. 

The contactors are mechanically interlocked so as to 


revent the possibility of wrong connections. The 
| I Y g 
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interlocking levers have the further advantage that if 
апу contactor should accidentally remain closed, the 
closing of the next ecntactor will open it. These con- 


Fic. 9.—DraAGRAM OF CONNECTIONS FOR WESTINGHOUSE САН. 


tactors differ from others in having no auxiliary con- 
tacts. 

We are informed that the working of the contactors 
has proved quite satisfactory, and gives none of the 
trouble that has been prophesied in various quarters 
for single-phase contactors in the direction of humming 
and chattering, excessive size, &c., though they are 
more liberally designed than will probably be adhered 
to as standard practice. 

It will be noticed that the feature of the master con- 
trollers is the fly-back or dead-man handle type, being 
somewhat different from the usual design, inasmuch 
as the release of forward pressure on the handle by 
the driver trips the whole of the contactors at once, 
no matter on what stop the driver may be working at 
the moment, and without his allowing the handle to 
come back to the ''off'' position. This practically 
ensures the obtaining of the maximum amount of 
safety that can be obtained from a handle of this type, 
though the occasional sudden throwing off of heavy 
loads in this way is a somewhat severe tax on the 
regulating properties of the power station. 

The electrical equipment of the Westinghouse car 
consists of two 150 h.p. motors, a main transformer, 
an auxiliary transformer for the lighting and control 
circuit, collector, cireuit-breaker, compressor, con- 
tactors, and control gear. The pantagraph bow collec- 
tor is of the standard Westinghouse pattern. The 
collecting surface is held up against the overhead wire 
by spring pressure acting on the supporting frame, and 
is lowered by an air cylinder at the base of the 
apparatus. A small hand pump is supplied for raising 
the bow when first starting out in the morning, or at 
similar times when no compressed air or vacuum is 
available. From the collector, the current is carried 
to the main circuit-breaker through a lead-covered 
rubber insulated cable, which is further protected by 
being led through a heavy brass conduit. The circuit- 
breaker, which can be seen on the extreme right of 
Fig. 8, is electro-pneumatically operated, and breaks 
contact under oil. It opens automatically on over- 
load, and is closed again from the driver's cabin by 
moving the master controller to the first notch. The 
current then passes to the high tension end of the oil- 
insulated self-cooling auto-transformer, the other end 
of the winding of the transformer being earthed. This 
transformer, the corrugated case of which is shown in 
Fig. 8, has a continuous capacity of about 150 k.v.a. 
The oil tank can be readily lowered away from the 
transformer, when it is necessary to inspect the latter. 

The contactor groüp, shown in the middle of Fig. 8, 
measures only 43} in. by 244 in. by 23 in., and weighs 


845 lb. The switches are provided with electric inter- 
locks, which ensure their closing in the proper sequence. 
From the eleetro-pneumatie switch group the current 
passes to the two terminals of the preventive coil, 
from the centre point of which the lead to the reverser 
is taken. The reverser is of the drum type, and is 
eleetro-pneumatically operated. Тһе magnet valves 
on the reverser are interlocked with those on the main 
switeh group, so that it is impossible to close any of 
the switches in the latter until the reverser is set in 
the right position. Cut-out switches are fitted in the 
reverser ease, so that either of the two motors may 
be disconnected if desired. A diagram of connections 
for the two-motor equipment is shown in Fig. 9. In 
this diagram А is the pantagraph collector, B the 
circuit-breaker, and € the main auto-transformer. The 
six tappings on the transformer are connected to the 
corresponding six contactor switches D, which are also 
connected to the preventive coil F. This coil, which 
bridges across the sections of the transformer winding, 
is highly inductive, and consequently only small watt- 
less currents flow in the local circuits. Тһе load 
current is taken off from the centre of the coil, and 
thus, as this current flows in opposite directions in the 
two halves, the resultant inductive effect is zero. With 
the aid of this coil, the voltage across the motors is 
gradually increased without either breaking the circuit 
or shorting any section of the transformer. In the 
motor circuits, H represents the isolating switch, J the 
main field winding, R the reversing drum, K the com- 
pensating winding, and M the motor armature. The 
usual practice of the Westinghouse Company is to have 
only one transformer, from which tappings are taken 
off for the lighting and control circuits as well as for 
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Fic. 10.—Secrion ОЕ WESTINGHOUSE CONTACTOR. 


the motor circuit. In the equipment under considera- 
tion, however, a separate auxiliary transformer is used 
for the former purposes. This transformer, which can 
be seen to the right of the contactors in Fig. 8, 
supplies the lighting cireuit and the control circuit 
at 150 volts. The Westinghouse system of electro- 
pneumatie control was fully described in ELECTRICAL 
ENGINEERING, Vol. I., page 593, and both the con- 
tinuous-current and single-phase systems were dealt 
with. The diagram of connections for the single-phase 
systems given on page 596 of that description repre- 
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sents the connections employed ior the present equip- 
ment with the exeeption that the latter is a two and 
not a four motor equipment, and the lighting and 
control circuits are shown in that diagram as being 
supplied from the main transformer, whereas they are 


supplied from the auxiliary transformer in the present 


ЕЮ 


ease. Fig. 10 shows a cross-section cf one of the unit 
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switches or contactors forming the group illustrated in 
Fig. 8. It will be seen from the former figure that 
each switch-arm makes and breaks contact in a power- 
ful magnetic field. Air admitted to and released 
from the air evlinder by a small pin valve actuated by 
an electro-magnet. In order that the Westinghouse 
саг should be capable of being worked in combination 
with the Siemens cars, it was necessary to operate the 
Westinghouse electro-pneumatie control circuit at the 
same pressure as the Siemens solenoid control circuit, 
viz., 150 volts instead of 50 volts; and furthermore, as 
the Siemens solenoids take a large current in compari- 
son to the solenoid valves used in the Westinghouse 
system, the master controllers installed on the Westing- 
house ear had to be somewhat larger than usual. 
The motors are of the Westinghouse Company's 
standard series compensated type arranged for forced 
ventilation. A cross section is given in Fig. 11, from 
which it will be seen that the motor has six peles and 
six sets of brushes. The field core is made up of 
laminations having six inwardly projecting poles, and 
is enclosed in a cast steel shell. Each pole is sur- 
rounded by a former wound field coil, which ean be 
readily removed if required. Semi-closed slots in the 
pole faces are provided fcr carrying the compensating 
winding which is conneeted in series with the armature. 
Air is admitted to the motor for forced ventilation at 
openings over the pinion end and passes through the 
motor and out through the perforated commutator 
cover. This method of cooling the motors, which was 
first introduced by the Westinghouse Company on the 
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Metropolitan Railway, has proved very effective in 
service, and materially increases the capacity of the 
machine. With the construction adopted by the 
Westinghouse Company it is not necessary to have any 
complicated syste: of forced lubrication; both the 


armatures and axle bearings on this motor are equipped 
with simple oil and pad lubrication. 


Moror. 


The above equipment was designed for operating in 
regular service a train weighing 82 tons, including pas- 
sengers, but has shown itself capable of dealing with 
much heavier trains than this. А train made up of 
seven ordinary vehicles and this motor car, giving a 
total weight cf 161 tons, has been run between Lan- 
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Fic. 12.—Comp.tett Motor Восе. 
caster and Morecambe. On starting with this load 


each motor takes about 1,050 amps., and this current 
is commutated quite satisfactorily without the motor 
showing апу signs of distress. The train accelerated 
rapidly and smoothly, reaching a maximum speed cf 
about 50 miles an hour. A view of спе of the motor 
bogies, which are similar in appearance in both makes 
of ear, is given in Fig. 12. 
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The respective weights of the two mctor coaches are 
as follows:— 


Siemens. Westinghouse. 
Tons. Cwts. Qrs. Tons. Cwts, Qrs. 
Carriage body work... ... ... 13 5 0 13 5 0 
Carriage bogie 41 10 О 4 10 О 
Special supports 2.2 ш... an 1 6 0 17 0 
Motors with gear and gear case 6 5 0 5 11 О 
Main transformer kb. ск: 2 14 2 2 ll O 
Aux. com, transformer and pre- 
ventive coil ... ... 2. a 19 2 9 2 
Pumps апа compressors . .. 9 2 16 0 
Contactors and chambers .... ... 1 2 2 9 3 
Other sundries, including bows, 
blowers, controllers, &e. 3 7 О 2 9 3 
Motor bogie...  ... ... .. .. 6 ll О 6 11 О 
40 10 0 37 10. 0 


The forced ventilution for the motors of both sets of 
ears has been fairly simple to arrange. For the 
Siemens car the suction duct has been carried. inside 
the ear under one of the seats, the whole of the air 
coming in this case frem the inside of the ear. The 
Westinghouse car has a similar duct inside. but as more 
air is required for their motors they have also a suction 
duct with a filter taking air from the outside of the 
car. In both cases this duct comes direct into the 
suction eye of the fan, and the delivery duct after 
leaving the fan sphts into two pipes, one of which 
cresses to the other side of the coach and comes up 
under the longitudinal seat on that side. thus getting 
across the cross-member of the under-frame, and 
coming down again above the motor, to which the air 
then proceeds through a rubber concertina pipe. The 
other half of the duct proceeds direct up under the 
longitudinal seat on its own side, ecming down in a 
sinular way to the other motor. | 

The auxiliary transformer was adopted chiefly at 
the instance of Messrs. Siemens with a view partly to 
suiting their control gear better, and partly to obviating 
апу possibility of the lights in the eoaches being put 
out by the coming cut of the overload circuit-breaker 
in the high-tension cireuit, cr by any other accident 
which would cut off supply from the main transformer. 
Also. during a great portion of the year the cars will be 
lying in the stations for long intervals between running, 
and an appreciable saving of energy will be effeeted by 
doing away during such stoppages with the magnetisa- 
tion lcsses of the large transformer. On the Westing- 
house car, however, at the instance of that company, 
the main transformer is. kept continuously energised 
except when the main circuit breaker comes out on 
overload. The auxiliary transformer might be dis- 
pensed with in cases where the cars are in continuous 
service, and this would also save some amount of high- 
tension arparatus. 

On the Westinghouse car there is no interlocking of 
the high-tension chamber with the bow, the high- 
tension circuit-breaker and fuse being put in lockfast 
cases, the keys of which are kept at headquarters, so 
that the train staff are not permitted access to these 
chambers at all. 

The Engineers to the Midland Railway state that 
the perfermance of the motors of these three cars 
both on the test bed and on the line suffices to disprove 
the assertion made against single-phase motors of 
excessive and injurious sparking. They also mention 
that in a test with a two-car train weighing approxi- 
mately 58 tons. made incidentally in the course of 
ordinary running, one of the Siemens cars attained 
speeds cf 30 miles per hour in 41 seconds, and 48 
miles per hour in 80 seconds, and the free running 
speed of 60 miles per hour in 160 seconds, starting, 
and running for 440 vards after starting, on an up grade 
of 1 in 200, there being, however, thereafter about 100 
yards of level, and then a down grade of 1 in 500 for 
14 miles; this portion of the line is also very con- 
siderably curved, with curves of 30 and 40 chains 
radius. These tests are net the most favourable that 


could be obtamed, as the motors were not being worked 
to their utmost capacity. If analysed, bearing in mind 
that the machines are geared for ‘ free running ” at 
60 miles per hour, and remembering the high train 
resistance at this speed, this test shows the accelerating 
power of the equipments to be very satisfactory. 

The general seheme for the electrification, the equip- 
ment of the power station, and the driving equipments 
cf the rolling stock. were originated and planned. by 
Mr. К. M. Deeley, Locomotive Superintendent of the 
Midland Railway Company, and his assistunt, Mr. J. 
Dalziel. The carriages are, as has already been men- 
tioned, to the designs of Mr. D. Bain, Carriage and 
Wagon Superintendent of the Midland Railway Comi- 
pany, who has been assisted by Mr. P. Ellis, Carriage 
and Wagon Department chief draughtsman. We wish 
to express our thanks to these gentlemen and to Mr. 
W. В. Worthington, Chief Engineer to the line, under 
whose direction the designs of Mr. J. Sayers relating 
to the overhead equipment were prepared, as well as to 
Messrs. Siemens Brothers Dynamo Works, Ltd.. and 
the British Westinghouse Company, for descriptive 
particulars, drawings, and photographs. from which 
these two articles have been prepared. 


Electrical Equipment of the London, Brighton & South Coast 
Railway Co.’s Suburban Line.— The first train for this service, 
consisting cf two motor coaches and one trailer, was completed 
at the Metropolitan Amalgamated Railway Carriage & Wagon 
Co.'s works last week, and it is ex ected that the whole of the 
trains will be delivered to the Brighton Co. by August. The 
first train was inspected last week by the Chairman of the 
company, Lord Berborough, who expressed himself highly de- 
lighted with what he saw. The experimental running of the 
trains will prcbably begin in the autumn of this year, and, as 
soon as the repair shops at Peckham Rye have been completed, 
running for publie trathe should be commenced. This will 
probably be by about the end of this year, when it is hoped 
that the whole 25 miles of single track which is being electric- 
ally equipped, will be in regular operation. 


The Journal.— The June number of the Journal of the Institu- 
tion cf Electrical Engineers (No. 189, Vol. 40) contains the 
proceedings of the meetings in London, where the following 
Papers were discussed, together with the corresponding provin- 
cial discussions :—‘'NStandard Performances ot Electrical 
Machinery,” by Dr. R. Goldschmidt; "Protective. Devices. for 
High-Tension Transmission Circuits," by Mr. J. N. Peck; and 
the following Papers, discussed. only by Local Sections :— 
“The Reluctance of the Air-gap in Dynamo Machines," by Mr. 
T. Е. Wall; “Experimental Detesunation of the Losses in 
Pole-shoes due to Armature Teeth," by Messrs. T. К. Wall and 
E. P. Smith; “The Heat Conductivity of Iron Stampings," by 
Mr. T. M. Barlow; and ‘‘Direct-current Generators," Ly Mr. 
W. Hoult. 


The Kearney High-Speed Railway.—4A Press demonstration of 
a working medel of this railway system was given by Mr. 
E. W. С. Kearney at Aldwych, Strand, on Saturday afternoon. 
The system is a "" monc-rail " with guide-rail. the former being 
the bearinz-rail beneath the car and the latter being above the 
car, two pairs of wheels fixed on the roof of the car, under- 
run the guide-rail. On straight portions of the track the guide- 
rail is exactly vertical above the bearing-rail, but on curves 
it has a shorter radius of curvature than the bearing-rail, so 
that the car leans inwards to the prover degree. It is stated that 
derailment is physically imnossible. so leng as the rails do not 
break, and that much higher spee?s сап be permitted on sharp 
curves and steep gradients {һап were possible with the ordinary 
twin-rail system. Thus it is proposed to construct tube rail- 
wavs with the stations at the surface, but the intermediate 
level stretches 90 ft. below the surface. The train would de- 
scend out of the station cn a gradient of 1 in 7, attain within 
20 seconds from starting a maximum speed of 50 miles рег 
hour, and then, after completing the level stretch at this 
speed, would run up a gradient of 1 in 7 into the next station. 
It is proposed that long-distance railways on this principle 
should follow the conteur of the country, and that speeds of 
120 miles рег hour should be attained on long runs. A company 
is to be floated for exploiting the invention. 


Recent Developments in Electric Lighting.—A course of three 
lectures on ‘Recent Developments in Electric Lighting” was 
commenced on Mon lay at the Exst London Technical College by 
Prof. J. T. Morris. The second ¿nd third lectures wil be 
given on June 22nd and 28th respectively. 
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ELECTRICAL ENGINEERING AT THE FRANCO-BRITISH EXHIBITION 


I our issue of May "th (page 687), we described 
in some detail the arrangements for the supply 
and distribution of ele etricity for lighting and power 
purposes in the Franco- British Exhibition, in itself 
an electrical engineering undertaking of some magni- 
tude. Since that time a great deal has been done 
to remedy the state of unpreparedness which obtained 
at the time of the opening, and a very fair proportion 
of the exhibitors’ stands in the various buildings are 
more or less complete. The chief portions of the 
exhibition to present objects of technical interest to 
the electrical engineer, apart from the applications of 
electrice power for driving machinery of every descrip- 
tion throughout the grounds, and the lighting arrange- 
ments alre ady alluded to, are found among the exhibits 
in the British and French sections of the Machinery 
Hall and the Science section. The general impres- 
sien obtained in glancing round is that, although a 
few electrical firms have striking displays, the heavier 
branches of electrical engineering are not well repre- 
sented. Lighting, heating, and cther domestic uses 
of electricity will be effectively demonstrated on the 
completion of the collection of stands which has been 
the outcome of the combined energies of the electric 
lighting companies, but at present a good deal remains 
to be added to this interesting display. 


Electric Traction, &c. 


The large hall which runs across and joins the 
western ends of the French and English Machinery 
Halls proper is devoted chietly to iron and steel manu- 
facture and transportation, including both shipping and 
railways, and here are to be found some fine exhibits 
by the leading steel makers of the country, and a 
magnificent collection of ship models. 

One of the two exhibits of actual railway rolling stock is that 
of the METROPOLITAN RarLway Co., who show a complete com- 
partment coach which they have converted at their Neasden 
Works into an electric motor coach with multiple unit control. 
This forms a part of a series of trains which at the time of the 
conversion of the line to electric traction had only recently been 
built. Two or three of these trains were put into service in 


SHOWN 


CCACH CONVERIED FROM ЕАМ 10 ELECIRIC TRACTION. 
BY THE METROPOLITAN Rattway Co. 


their converted form in Julv, 1926, and the equipment of the 
remainder has proceeded since. The conversion consisted in the 
case of the motor coaches of a certain strengthening of the 
underframes, the provision of new motor bogies, and the 
addition of the control equipment. Тһе particular coach 
exhibited is shown in the accompanying figure. It differs some- 
what from some of the first to be converted, and is fitted with 
a Westinghouse two-moter equipment with the usual electro- 
pneumatic multiple unit control (see ELECTRICAL ENGINEERING, 
Vol. I., page 593). The main differences from the standard 
equipment, as fitted to the ordinary Metropolitan rolling stock 
specially constructed for electric traction, lie in the arrangement 
of the whole of the control apparatus, including contactors re- 
sistances, &c., above the frame in the driver's compartment, and 
the provision of more complete arrangements on switch panels 


near the driver for isolating parts of the circuit and cutting out 
single motors if required. Another difference from the earlier 
Westinghouse equipment is the provision of a motor generator 
instead of a battery for the supply of current to the control 
circuit. The only part of the equipment below the frame is 
the motor-driven air compressor, but the automatic switch by 
which this is controlled is placed inside the car. In these later 
connected coaches a corridor is provided by which the guard 
can obtain access to the driver's compartment. In addition to 
this complete coach, a sample bogie without motor is shown, and 
also a G.E. 69 motor by the British Thomson-Houston Co., such 
as is used on some of the other Metropolitan trains. 


In this part of the building is a show-case forming the exhibit 
of Messrs. Hans Renoxtp, Lrp., of Manchester, and demon- 
strating their well-known system of chain driving. This in- 
cludes patent silent chains; bush roller chains; block, stud, 
balance, textile, pipe wrench, and other special chains. In 
several cases the parts of the chains are displayed separately, so 
as to show the construction. ‘The complete chain drives shown 
include sizes for powers ranging from 3 to 40 h.p., and speeds 
from 400 to 1,500 ft. per minute. In the silent chain drive is 
included a spring wheel, part of the cover of which is cut 
away to expose one of the springs. This special form of wheel 
is used for drives where the load is impulsive, as in pumps, 
compressors, forging machines, &c. 


French Electrical Engineering. 


Before the exhibition was opened, it was rumoured 
that the French electrical section was to be particularly 
complete, but on visiting the wing of the Machinery 
Hall occupied by our Continental “friends, we confess 
to some disappointment. The variety of industries 
represented is very considerable, but many of the 
exhibits finding prominent places in the building are 
only most remotely connected with machinery and 
engineering, and, indeed, what may be described 
heavy French electrical engineering is only represented 
on one or two stands. 


Of the French electrical engineering stands, one of the most 
striking is that near the entrance of the Marson SarrTER 
Harve & Cie., of Paris. One of the most interesting exhibits is 
a direct-coupled generating set driven by a four-cylinder 225 h.p. 
Diesel high-speed enclosed engine of what may practically be 
described as the marine type. This engine is very much more 
compact than the form of long-stroke slow-running Diesel 
engine which has usually been seen in this country, and à 
fine example of which is to be found in the Daily Mail Pavilion, 
particularly as regards over-all height. There are differences in 
the mechanical arrangement of the valves and fuel-injection 
pumps, but the main principle of working with a sufficiently 
high compression to produce self-ignition and the maintenance 
of a supply of compressed air for starting and injection of 
the fuel into the cylinders is, of course, the same. <A descrip- 
tion of the working of the earher form of Diesel engine was 
given in ELECTRICAL ENGINEERING, Vol. I., page 559. The 
engine is direct-coupled to a  four-pole generator provided 
wita commutating poles, and designed for an output of 
1.180 amperes at 120 volts, and to run at 450 r.p.m. It is 
to be regretted, however, that it has not been found con- 
venient to show this interesting set running. A most imposing 
exhibit on the stand is a huge searchlight projector, which 
claims to be the largest projector in the world, having a mirror 
two metres (nearly 6 ft. 7 in.) across. This is provided with 
an automatic lamp taking 250 amperes, with a positive carbon 
50 mm. in diameter and a 35 mm. negative carbon. ‘The car- 
bons are horizontal, and the starting and feeding are entirely 
automatic; a hand adjustment is, however, provided, by which 
each carbon can be centred independently. А special feature 
is the mirror, which is entirely of metal manufactured by a 
patent process, and is gilt to produce a beam of greater pene- 
trative power than the ordinary silver surface. A complete 
set of apparatus, lenses, &c., for a lighthouse lamp is also 
shown. Another object of interest on the stand is a vertical 
shaft sinking pump for mining work, direct-driven by an en- 
closed water-cooled continuous-current motor of special design, 
taking seven amperes at 1,000 volts and running at 2,900 r.p.m. 
The pump is of the Меру centrifugal type. A horizontal elec- 
trically-driven high-lift multistage centrifugal pump is also 
shown. 
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The adjoining stand is occupied by the Soci£rÉ GRAMME, of 
Paris (whose London agents are Messrs. T. L. Scott and Co., 
of 28 Martin's Lane, Cannon Street, E.C.) One of the most 
interesting exhibits shown by this well-known firm 15 а small 
complete generating set for isolated plants, consisting of a 
standard four-pole Gramme continuons-current dynamo for an 
output of 70 amperes at 110 volts, direct-coupled to and driven 
bv a 10 h.p. two-cylinder vertical Tabord gas engine, supplied 
with gas from a specially constructed suction gas generator 
made by E. Bardot, of Paris, capable of using wood, charcoal, 
or even refuse as a fuel. The actual set is not shown running, 
but we understand that a similar set can be seen running in 
London оп application to Messrs. Scott. Sets of this 
nature should prove of considerable nse where coke ог anthracite 
such as is required by the ordinary suction plant is not avail- 
able. А representative group of continuous-current motors of 
various sizes is shown, and some examples of switchgear, in- 
cluding some motor starters and a series of automatic cut-outs 
of the laminated edgewise switchboard type, with auxiliary 
copper and carbon breaks. Smaller apparatus on the stand 
includes electric fans, and ignition apparatus and accumulators 
for motor-cars. 


The firm of J. A. Gexrecr, of Paris, have a small stand 
near by, on which is a fine example of a marble switchboard. 
Among the smaller electrical apparatus in this part of the 
building is a display of small accumulators and motor-car igni- 
tion apparatus by A. Dinix, of Puteaux. 

Large accumulators are represented by a stand of the ЅОСІЁТЁ 
ANONYME DES TRAVAILS ÉLECTRIQUE DES Méraux, who show 
plates and complete cells of their “Т.Е.М.” accumulator, in- 
cluding a large 6,000 ampere-heur central-station cell, 


A fine, well-arranged exhibit has been provided by the FRENCH 
PosranL TELEGRAPH DEPARTMENT, comprising typical sets of ap- 
paratus for the various systems employed, including several 
forms of Hughes printing telegraph Morse and other instru- 
ments. 

One of the finest of the machine-tool stands in the French 
section is that of the SocrÉTÉ DES ANCIENS ETABLISSEMENTS PAN- 
HARD Er Levassor, better known now perhaps for their motor- 
car work than for the branch of engineering which they origin- 
ally practised. The most prominent feature is the wood-work- 
ing machinery. On the same stand Messrs. ЈАСОСОТ & 
Tavenpon, of Paris, are showing а very convenient form of 
hand-worked shaping machine, which should be useful for 
small work of a non-standard nature. Wood-working machinery 
is also shown by Messrs. Соплот Fins & CIE. 


Among the larger exhibits, attention should be drawn to a 
full-sized water-tube boiler of the land type exhibited by Messrs. 
J. & A. NicravussE, of Paris. This is of the firm's well-known 
model. with fire-box cut азау to show the arrangement of the 
grate and the tubes. In the beiler exhibited there is a single 
steam and water drum, and a collection of straight inclined 
tubes, with their upper ends towards the boiler front, and ar- 
ranged so that not only can they be readily cleaned, but any 
one tube can be quickly removed and renewed without dis- 
turbing the others in a few minutes. 


Carbon brushes, dry batteries, carbons for microphones, &c., 
are exhibited on an effectively arranged stand by LE CARBONE, 
of Levallois Perret (London otlice, 17 Water Lane, Great Tower 
Street, K.C.). who claim to be the pioneers of carbon brushes 
in Europe, having exhibited them as long ago as the Crystal 
Palace Exhibition of 1892. Тһе collection shown comprises 
carbon brushes, carbon switch contacts, microphone discs, shot 
and powder, welding carbons, primary cells of different descrip- 
tions, and the firm's patented connection for brushes fitted 
with pigtails. In addition to the well-known “X, “Z?” and 
"S" grade carbon brushes, the company have during the last 
few years introduced several high-conductivity types, 
such as the “ K.K.," ''C.C.1.V.2," "L.F.C." (low-friction co- 
eficient). It is claimed for the “К.К. brushes that they 
take a load of 1C0 to 120 amperes per square inch of contact 
area; they are recommended for slip-rings of alternating-current 
machines and induction motors, and for switch contacts which 
have to deal with a high-current density. The ''C.C.1l.V.2" 
brushes can be loaded up to 125 to 150 amperes per square 
inch, and are recommended for slip-rings of alternating-current 
machines and induction motors, and also for low-voltage direct- 
current machines designed for plating and electrolysis, while 
the L.F.C. grades, which can be worked up to about 65 amperes 
per square inch are specially intended for turbo-generators. 
Special types of brushes are also shown for dealing with commu- 
tation ditliculties, and others which possess the property of attri- 
tion. 


Several firms have closed glass cases containing examples of 
apparatus in which they specialise, but in the absence in many 
cases of attendants and the presence of armies of workmen 
engaged in the fitting up of adjoining stands, it is a little 
ditlicult sometimes to obtain information as to the special points 
of the apparatus exhibited. Among these show cases may be 
mentioned that of CHARBONNEAUX & Cie., of Reims, containing 
examples of their special “Isorex " insulator for overhead lines 
constructed of a dark coloured glass; a case containing induc- 
tion coil, wireless telegraph, and Roentyen-ray apparatus shown 
by E. Ducreter, of Paris; a display of bells, indicators, and 
telephones, by Сн. MirpéÉ Fins & Cie., of Paris; and a show 
case containing a collection of “ NILMELIOR ” ignition apparatus. 
An effective show of telephone apparatus has been sent over 
by the SociErÉ [INDUSTRIELLE DES TELEPHONES, of Paris. Dry 
batteries are also shown by P. ЮкгАрох, of Paris. 


British Electrical Engineering. 


The stands in the English wing of the Machinery 
Hall present a rather different appearance to these in 
the French wing, as they are not partitioned off from 
one another to tlie same extent as the French stands. 
Although perhaps the same degree of artistic taste is 
not exhibited in the arrangement of the stands, it is 
possible to obtain a much more imposing general view 
of the exhibits, and the large machinery 18 certainly 
displaved much more effectively. 

Entering the hall from the castern end, the first examples of 
British engineering which meet the eye are those on the large 
stand of Messrs. MarHer & Pratt, of Manchester. In the 
centre of this well-arranged display is a large twin cylinder 
two-cycle gas engine of the Korting type, capable of developing 
800 B.H.P. continuously at 107 r.p.m. with a gas supply of 
about 140 B.Th.U. per cu. ft. This engine has mounted on its 
shaft between the cranks a massive fly-wheel, forming the 
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rotor of a three-phase alternator designed for an output of 
170 amperes at 2,200 volts 25 cycles, which, at a power factor 
of 0°8, is equivalent to 520 kw. This set is absolutely complete. 
although it has not been found convenient to connect it up with 
a gas supply for running, and is one of two which will run in 
parallel together built to the order of Messrs. Cory Dros. Another 
object of interest is a small Zoelly turbine; this, however, does 
not form part of a generating set, but is coupled to a patent 
high-lift turbine pump. This set is designed to run at 5.000 
revolutions per minute, and the turbine will develop 210 b.h.p. 
when supplied with steam at a pressure of 160 lb. per square 
inch, and condensing. The pump will hft 1,200 gallons per 
minute against a total head of 400 ft. "The construction of this 
tvpe of turbine is better seen from a single wheel complete 
with vanes forming part of a much larger turbine, which is 
shown separately. These wheels are forged in one piece with 
the boss from Siemens-Martin steel, and are polished all over. 
The blades, of nickel steel, are much fewer in number per wheel 
than in the reaction type, are secured by а patent special 
device to the periphery of the wheel, and are separated by 
accurately-cut distance pieces, the whole being backed by a 
grooved ring of forged steel riveted to the wheel, as shown in 
the accompanying figure. Тһе cross-section of the blades 
decreases from the point of attachment towards the tip, with 
the result that they are well adapted to resist the strains set up 
by the high peripheral speed at which they run. The blader, 
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like the wheels themselves, are highly polished in order to 
minimise friction losses, while the nickel steel of which they 
are constructed enables them to retain their polished surfaces 
and clean-cut edges over lengthened periods of continuous 
operation. Another exhibit is a pair of patent high-hit turbine 
pumps direct-coupled to a direct-driven steel-clad motor, placed 
between the two pumps. ‘The motor runs at 1.060 revolutions 
ре minute, and is capable of giving out 150 b.h.p. The two 
pumps, which have each six successive chambers. through which 
the water passes, are connected in series, and are capable of 
pumping 400 gallons per minute against a total head of 729 ft.. 
that is, each of the twelve chambers in series furnishes pressure 
sutlicient to overcome 60 ft. This is at 1,060 revolutions per 
minute; at 1.450 revolutions the output would be 5CO gallons 
per minute against 1,300 ft., and at 1.850 revolutions 600 gallons 
per minute against 2.000 ft. head. In addition to this plant the 
firm also show a large tank constructed of standard-sized. cast- 
iron plates, with accurately-machined external or internal 
flanges, and several steam-driven pumps. An example of 
Messrs. Mather & Platts “armoured” fire-resisting door for 
factories, &e.. is also shown. In connection with the exhibition 
the firm have issued a series of five most attractive pamphlets. 
with artistic embossed covers, containing descriptions of the 
products of various departments of the firm, including engines 
and dynamos, textile machinery, hydraulic machinery. water- 
purification plant, and fire appliances. 


Messrs. CROSSLEY BROTHERS, Lip., have a large stand also 
at the end of the Hall on which is shown a fine example of an 
entirely new type of engine for direct coupling to electrical 
generators. This is of the vertical single-acting four-cycle 
pattern, and runs at a rather higher speed than has hitherto 
been characteristic of Messrs. Crossley's practice. Тһе engine 
exhibited has four cylinders, each 14 in. bore and 16 in. stroke, 
and is rated at 215 b.h.p. on town gas and 180 b.h.p. on pro- 
ducer gas at 250 r.p.m. [t is coupled to а 125 kw. 22)-volt 
multipolar dynamo, built by the General Electric Co. at their 
Wittcn works, and is shown running off a standard No. 8 
Crossley suction gas producer, burning anthracite. The prin- 
cipal features of the engine are the arrangement of the 
admission and exhaust valves side by side right in the cylinder 
heads, worked by vertical tappet rods from a camshaft inside 
the crank chamber, and the improved design of the throttle. 
which acts beth on the gas and air inlets, and secures very even 
running on low charges. The ignition is on the high-tension 
system, with four separate trembler coils supplied by accumu- 
lators, and a specially designed contact maker is used in which 
the timing of each cylinder can be adjusted separately. A small 
dynamo is belted to the engine for charging one set of ignition 
accumulators while the other is in use. А compressed air 
starter is provided. As a contrast to this set, a small single- 
cvlinder vertical engine is shown, running off town gas, and 
driving a dynamo for an output of 32 amperes at 100 volts at a 
speed of 700 r.p.m. This design of engine, which has also the 
valves arranged at the top, is such that it can be arranged for 
petrol or paraffin as well as gas. Some examples of the familiar 
horizontal single-cylinder engine are also shown, as well as а 
40 h.p. automobile petrol engine of the firm's manufacture. 

A large horizontal gas engine is being erected on an adjoining 
stand by the NarroNAL Gas ЕхсіхЕ Co.. but is not as vet quite 
complete, and a description must he deferred to a later date. 


Reference has already been made to the large pas engine at 
the other end of the British wing of the Machinery Hall, which 
has been provided by the Britisa WESTINGHOUSE ELECTRIC & 
MANUFACTURING Со. to assist in the lighting of the Exhibition. 
This is an example of the latest {уре of vertical tandem six- 
cylinder three-crank Westinghouse gas engine, generally similar 
to the engine described in another column of this issue in con- 
nection with the Midland Railway. The engine is rated at 
750 h.p. on producer gas, and is direct coupled to a 5С0 kw. 
500-volt Westinghouse multipolar generator, When complete 
the set will run in parallel with the Parsons steam turbo- 
generator referred to below. The engine works with gas sup- 
plied from а Mond gas producer, provided by the Power Gas 
Corporation. The cooling tower for the water in connection 
with this plant was supplied by Messrs. Jarvis Bros., Middles- 
brougch. 

In addition to this generating plant, to which we hope to 
make further reference when it is more complete, the British 
Westinghouse Co. have supplied certain plant in other parts of 
the Exhibition, as well as a large munber of motors in use on 
varions stands. For generating electricity for use in their 
pavilion, the Canadian Government have erected two gas-encine 
generating sets, each of 150 kw. capacity. These engines are of 
the same type as those supplied for the Machinery Hall. and 
each is direct connected to a 130-kw D.C. generator. The 


engines are run on ordinary illuminating gas. The Canadian 
Government have also installed in their pavilion some 48 D.C. 
and A.C. Westinghouse standard pattern flame arc lamps. "The 
Australian Pavilion will be lighted, and the machinery therein 
operated, from two gas-engine generating sets, one of 100 kw. 
and the other of 150 kw. capacity. The former engine is a 
single-crank two-cylinder, and the latter a three-crank six 
cylinder engine, both being of the new vertical tandem type, 
and both being adjusted for operating on ordinary illuminating 
gas. 

In the same part of the Machinery Hall is the 1,800 kw. con. 
tinueus-current tandem  turbo-generator of Messrs. (C. A. 
Parsons & Co., of Newcastle-on-Tyne, which forms the most 
powerful generating set in the Exhibition, and which, when 
complete, will take part together with the Westinghouse set in 
the supply of current to the exhibition for power and lighting 
purposes. The set consists of a standard Parsons steam turbine 
running at 1.870 r.p.m., coupled to two continuous-current 
compound-wound generators, each capable of ап output ot 
900 kw. at 460 to 559 volts, and overloads of 25 per cent. for 
two hours, or 50 per cent. momentarily. These generators are 
ot Messrs. Parsons’ standard two-pole type, with compensating 
windings, but without commutating poles. The overall length 
of the set is about 46 ft. Alongside the set js a glass case con- 
taining a model of a 10.C00-kw. turbo alternator and a turbine- 
driven. blower. 

The set exhausts into an ejector condenser by 
Koérting рнотневѕ, Lrp., placed outside the main hall. 

Steam is supplied to the Parsons generating set from a set of 
three boilers erected just outside the Machinery Hall, supplied 
by Messrs. Bascock & Wircox, Lro., and of their standard 
land-water-tube type. In order to exhibit the different ways of 
mounting these, they are arranged two in a battery and one 
independently. They are fitted with the usual mountings and 
the latest form of superheater and automatic chain grate stoker. 
Each has 3,140 square feet of heating surface, and сап 
evaporate 10.000 Ib. of water per hour. А short iron chimney 
is provided, working with induced draught supplied by two 
fans, one electrically driven and the other steam driven. 
Messrs. Babcock & Wilcox have also a stand in the body of the 
hall. upon which a coal conveyor of the gravity bucket type is 
shown, together with a small marine boiler. а model Lassen and 
Hjorth water softener, and other exhibits. 

On the stand of Messrs. W. Н. ALLEN, Sox & Co., of Bed- 
ford, near the west end of the British Machinery Hall, are 
examples of this firm's well-known high-speed compound vertical 
enclosed engines. one of 450 h.p. and one of 220 h.p. These 
engines are, however, not under steam. А good exhibit of 
condensing plant is also shown, and several electrically driven 
pumps. Ап interesting novelty is a small generating set driven 
by a vertical two-cylinder 6 b.h.p. paraffin engine of the firm's 
own manufacture, which runs at 800 r.p.m. The vwapouriser 
requires to be heated by a lamp at starting, but afterwards the 
necessary heat is maintained by the working of the engine. 
Low-tension magneto ignition is fitted. 


Messrs. 


The Combined Exhibit Promoted by the Electric 
Supply Companies. 


Electrical interest. naturally centres largely round 
the combined exhibit of the applications of electricity 
which has been organised by a joint committee of the 
electric lighting compahies of London. Owing, how- 
ever. to an unfortunate chain of circumstances upon 
which it is unnecessary to dwell here, the scheme for 
the display only took final shape a very short time 
before the opening of the exhibition, and although the 
work has been pushed forward with great rapidity. it 
is not vet in a sufficiently advanced state to be done 
justice to at present by a complete description. We 
will. therefore, reserve the full particulars of the ex- 
hibits to a later date, and content ourselves at present 
with a brief indication of the range covered by some 
of the prineipal exhibits. | 

А good deal of attention will be attracted by the *complete 
miniature flat furnished by Messrs. Warings, which is fitted up 
to demonstrate the various domestic applications of electricity. 
This is the most complete part of the display, and, when the 
descriptive literature which will doubtless be prepared is ready, 
will prove an interesting object-lesson to consumers, but we are 
inclined to think that its usefulness in this direction would be 
enhanced by a greater number of attendants to call attention 
to and explain the utility of the many accessories which might 
easily pass unnoticed. The visitor enters a tasteful hall, and 
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wanders successively through a series of miniature rooms forming 
dining-room, drawing-room, bedroom, nursery, and kitchen 
All are lighted electrically in suitable style, provided with radia- 
tors for heating and fans for cooling, and a thousand and one 
small electrical accessories for adding to one’s domestic comfort, 
particularly so in the luxurious bedroom: containing electric 
foectwarmers, warming pans, curling-iron heaters, water boilers. 
&c. Attention should also be drawn to the very effective and 
reposeful lighting of the drawing-room by concealed lamps below 
the frieze. The feature of the house, however, is the kitchen 
completely fitted with every variety of cooking appliance by 
Messrs. RAsHLEIGH PuirPs & Co., and demonstrated by a lady 
attendant. 

More or less surrounding the “Home” is а group of some 
twenty stands tenanted by well-known electrical firms, but with 
one or two notable exceptions, these are far from complete. 
We give below, however, the names of some of the firms whose 
exhibits are complete or approaching completion, together with 
an indication of the nature of their principal exhibits :-— 


Barlow's Patent Lift Co.—Model of patent electric lift similar 
to that shown at Machines Exhibition at Olympia (see ELEC- 
TRICAL ENGINEERING, Vol. Il., page 524). British Thomson- 
Houston Co.—bDomestic heating appliances. Berry, Skinner 4 
C'o.—-Non-clad switches, &c., similar to those used throughout 
the Exhibition. H. Cox 4+ Co,—Induction coils, and high-fre- 
quency electro-medial apparatus. Dowsing Radiant Heat Со. 
Electro-medical appliances, including radiant heat baths, е. 
Edison d Swan United Electric Lighting Co.—Artistic fittings. 
lamps, distribution boards, е. Klectromotors,. Ltd.—Motor- 
driven pumps, fans, drills, &с. О. C. Hawkes, Ltd. —Сопу ection 
{урэ electric heaters. /imperial Lighting Co.— Fairyland ”’ 
strip. such as used for the exterior decorative lighting of the 
Exhibition. Linolite Co.—Component parts of their “ Tubo- 
lite" lighting system. F. W. Reynolds & Co.—Wood-working 
machinery. A. Peyrolle d&a (Co.—Mistribution. boards, plugs, 
switches, controllers, &с. RP. Waygood 4: Co,—Complete work- 
ing model electric hft. Westminster Engineering (C0.—Flame 
and other are lamps. | 


There are also several stands of interest to electrical 
engineers in the Machinery. Hall other than those 
included in the combined exhibit. and those eontaining 
heavy plant already mentioned. Among these are 
the following :— 


W. (Сикри, & Co. have an effective exhibit of the new non- 
hygroscopic insulating material known as " Liconite," the pro- 
perties of which were recently described in ELECTRICAL EN- 
GINEERING (May 28th, page 803) in connection with а demon- 
stration of leadless cables insulated with this compound at the 
works of Messrs. Johnson & Philips. Arrangements are made 
on the stand for showing lengths of cable under continuous test 
at a pressure of 50.000 volts alternating. Examples of the 
Giepel well-known ‘Кару steam trap are shown on the 
same stand. 


several interesting articles are to be seen on the stand of 
J. DvcGprrr & Co., of Failsworth, Manchester, whose convenient 
flexible fittings we have more than once had occasion to refer 
to. The principal feature of most of these fittings is the special 
self-sustaining elbow joint, fully described in ErECTRICAL En- 
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GINEERING (Vol. H., page 525), but this is now applied to a 
greater variety of fittings and in larger sizes than formerly. 
Among the new designs shown we noticed a fitting in the form 
of а tree, with a number of branches suitable for shop window 
lighting, and a convenient double-arm table fitting. Attention 
should also be drawn to the large size jointed brackets of very 
strong construction for workshop use, the largest of which has 
a swing of six feet, and can be raised or lowered for bench or 
floor work of any description more conveniently than a pendant 
on a cord. Messrs. Dveniit have also brought out one or two 
useful small tools for wiremen, which are worthy of notice. One 
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of these is a simple punch, illustrated herewith, for making holes 
in the correct position for screws in wooden casing cover, which 
not only secures improved accuracy in the position of the holes, 
but results in a great saving of time. Another novelty is a tool 
for removing shade rings from lamp holders when the shades 
are too narrow to admit the hand. This is double ended, and 
can be used either for ordinary or mimature holders. 


Among the exhibits on the stand of Messrs. Tuomas Broan- 
BENT & Sons, of Huddersfield, are several electrically-driven 
hydro-extractors, in which the direct driving vertical spindle 
meter forms an integral part of the apparatus, and is connected 
to the body of the extractor by an automatic centrifugal friction 
clutch, As an example of electric crane work, a 10-ton crab 
is shown, as used in the firm's standard 3-motor workshop 
travelling cranes. Ап electric capstan with several interesting 
features is also shown 


Messrs. JoHN Barker & Co., of Kensington, show examples 
of Kennedy's patent pipe- -bending machine for all sizes of tube 
from light conduit to heavy piping. This apparatus was de- 
scribed in ELECTRICAL ENGINEFRING in connection with the 
Machinery Exhibition at Olympia (Vol. lI., page 485). 

Опе of the earliest of the small stands to be completed was 
that of Messrs. Smitu & Parkes, Ltp., of Manchester. Ex- 
amples are shown of this firm's “Roko” belting of camels’ hair 
yarn, with a specially woven patent ''pile" surface, which 
takes all the wear and is impregnated with a special waterproof 
compound, samples of '"Karmal"" fibrous packing, and also a 
special form of flexible non-metallic protected hose with a damp 
resisting textile cover suitable for water or steam. 


Perhaps one of the most striking features of the 
British section of the Machinery Hall is the collection 
of machine. tools displayed on several large stands. 
We will not, however, attempt to describe them in 
detail at present. 


One of the largest of these stands is that of Messrs. SELIG, 
SONNENTHAL & Co., and seme fine examples of automatic machin- 
егу are to be found on the stand of Messrs. ALFRED HERBERT, 
Lrp., of Coventry. A number of recent improved designs, parti- 
cularly as regards lathes, boring, and milling machines specially 
made for individual electric drive. are shown by Messrs. JOHN 
HETHERINGTON & Sons, of Manchester. Messrs. JOHN STIRK 
& Co., of Halifax, show a number of lathes and other machine 
tools for electric driving, and a special design of electrically- 
driven planing machine is shown in action on the stand of 
Messrs. JosHvua Весктох & Co., of Leeds. 


The Science Section. 


The Science Section of the Exhibition is very com- 
plete, and contains a large number of mest interesting 
exhibits amongst the fine series of scientifie apparatus 
and products which have been brought together. A 
brief. description of this section, owing to the great 
variety of subjects dealt with, forming, as they do, a 
summary of the whole realms of science, is difficult 
to prepare without describing practically everything 
which is present. We will, hewever, endeavour to 
confine ourselves in the main to the cleetrieal exhibits, 
but even these we will not attempt to take in chrono- 
logical order. 


An historical exhibit of great interest, and which appeals 
not only to scientific workers, but perhaps even more to com- 
mercial men, is that of Nir Joseph Swan, in which the earliest 
incandescent lamp ever shown in public is included, together 
With objects exemplifying the gradual development which has 
led up to the metal filament lamp of the present dav. The older 
filaanents, such as those of parchment, with enlarged ends, are 
shown, and also the cellulose squirted filaments, both before and 
after carbonisation. In the next case are exhibited the original 
Leyden jars, which were the property of, and were also used 
bv. Cavendish in his electrical experiments in the eighteenth 
century. There is also a very comprehensive exhibit by the 
Cambridge Scientific Instrument Company, such as Ayrton- 
Mather-D'Arsonval and other galvanometers, standard  cad- 
mium cells and various apparatus designed by Duddell, 
amongst which must be noticed the latest forms of oscillo- 
graph designed for use on high-tension circuits, and by 
the use of which circuits of high potential up to 30,000 volts 
may be safely studied. In this instrument the magnetic field 
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is proluced by means of a strong permanent magnet, so that 
the only connections to the oscillograph are those from the 
vibrating systems to the circuit to be investigated. ‘The insu- 
lation, which is thus easy to effect, is provided by placing the 
oscillograph on a tall corrugated porcelain insulator; it has also 
a porcelain cover, while brush discharge is provided against by 
a large porcelain plate between the instrument and the case. 
Behind the oscillograph there is a large high-tension insulator 
for supporting the leads to the oscillograph. All the working 
parts are in a strong metal case, with iron pole pieces let into 
the side to concentrate the magnetic field. This case is filled 
with the damping oil, and is provided with an oil-tight lid. 
The two vibrating systems are each distinct from one another, 
and can be removed independently for repair. As each vibrating 
system is made as simple as possible, no special skill is required 
to repair it, any reasonably skilled experimenter being able to 
re-suspend it in about а couple of hours. A special non-induc- 
tive resistance to put jn series with one pair of strips to obtain 
the P.D. wave can be supplied. with the instrument. A some- 
what similar form of the same instrument, fitted with a powerful 
electro-magnet, has been most successfully employed in the 
investigation of telephone currents. A frame of various oscil- 
lozrams is exhibited. 

Among the exhibits relating to magnetism апа electricity 
from the Wheatstone Laboratory, King’s College, London, we 
notice the original Daniells batteries and original W neatstone 
ridge, also Clerk-Maxwell's dynamical model, to illustrate the 
primary and secondary circuit; Wheatstone's 4-needle Instru- 
ment (1857), and his original resistance box. There is also 
a large Russian lodestone in ancient mounting, used by Faraday 
to show the induction of currents by a natural magnet, and 
Faraday’s coil employed with it. There are some extremely 
interesting photographs of electrical discharges of extra high 
tension and frequency by K. J. Tarrant. 

Marconi's. Wireless Telegraph Co., Ltd., have an interesting 
exhibit representative of modern wireless telegraphy, in which 
they show types of coherers from 1895 to the present time. 
Early and modern coherer and magnetic receivers, old multiple 
and enclosed spark gaps, also the revolving discharger formerly 
used at Poldhu, and a variety of other early and present day 
apparatus emploved in wireless telegraphy. 

The National Physical Laboratory has an exceptionally fine 
exhibit, and one obtains an idea from this how varied is the 
work which is carried out in their laboratories. There is a model 
showing the construction of an apnaratus used at the laboratory 
for testing radiation pyrometers over the lower ranges up to 
1,400° C. The electric furnace on which the pvrometers are 
tested gives nearly perfect “black body” radiation up to 
1.400? C. The temperature of the radiator is determined by 
means of the thermo-couple and potentiometer. The pyrometers 
shown under test have been devised by Prof. Féry, and are 
supplied by the Cambridge Scientific Instrument Company. In 
one of these, the Féry radiation pyrometer, the radiation from 
the object whose temperature is to be determined is concentrated 
upon a minute thermo-couple at the focus of a concave gilt 
mirror. There is also on exhibit an apparatus for comparison 
of mercury thermometers with standards. This apparatus con- 
sists of an electrically-heated bath suitable for water or oil. 
In the latter medium comparisons can be made up to a little 
over 2C0" C. The exhibit shows a set of mercury thermo- 
meters, which are being standardised by comparison with a 
platinum resistance thermometer, whose readings are taken by 
a Callander Griffiths bridge. The Campbell type of mutual 
inductance standard is also shown. ‘This is a secondary fixed 
standard, in which exact adjustment is easily made by altering 
the number of turns on a small coil concentric with the large 
primary and secondary coils. By stranding the wires several 
ranges are obtained with one adjustment (e.g., 0'1, 0°2, 1°0, and 
2:0 millihenries). 

The National Physical form of resistance bridge is also shown. 
The bridge is arranged for the evaluation of a tenth-ohm in 
terms of a unit coil, balance being obtained by shunting one 
of the ratio coils: at the same time, the ratio of the two 
coils which shunt the small resistance connecting the tenth-ohm 
to the unit coil 1s made equal to the ratio of the proportional 
arms. The arrangement is that of the Kelvin double bridge, 
but special observations are made for determining the resist- 
ance of the current leads and contacts, since for comparisons of 
high precision no assumption as to constancy of contact resist- 
ances is admissible. Веѕіѕќапсеѕ from 0'0001 ohm to 1.000.000 
ohms can be compared in the same bath. Standard cadmium 
cells ave also exhibited, the form shown being the Н style. 

Under Metaliography there are two interesting electric resist- 
ance furnaces, one arranged for carbon combustion and the other 
one for quenching metals. The metal is heated up in a quartz 
tube under vacuum to the required temperature, and when this 


is reached it is immediately quenched by opening a tap, the 
end of which dips under water; water rushes into the tube, 
cools the metal, and at the same time drives it out of the 
tube. 

Messrs. Reynolds & Branson show various Leyden jars of 
different capacity in the Astronomical Section. There are also 
in this section Apps’ Patent Induction Coils, one giving a 
20-inch and the other a 14-inch spark. 

In the Chemical Section there is shown Lord Ravleizh’s 
apparatus, in which, by means of a special form of discharge, he 
ultimately separated argon from the air. Dr. Sand shows elec- 
trcdes which can be rapidly rotated and used for the quick 
deposition of metals electrolytically. There are also a very fine 
display of pieces of electrolvtic apparatus shown by Dr. F. M. 
Perkin, and also a number of specimens of various chemical! 
products which have been prepared by electro-chemical means, 
and are shown to illustrate what it is possible to do by means of 
electro-chemistry. 


An Australian Submarine Cable Guarantee.—We read in the 
Australian Mining Standard that a writ has been issued by the 
Eastern Extension ‘Telegraph Co. against the Commonwealth 
Post and ‘Telegraph Department, in connection with the Govern- 
ment guarantee on the submarine cable between Tasmania and 
the mainland. In pre-federation days the Eastern Extension Co. 
made an agreement with the "Tasmanian Government, under 
which the company was not only subsidised, but received a 
"receipts guarantee," and the company was indemnified against 
loss through business dropping below a certain specified point. 
This agreement was continued by the Commonwealth when the 
postal department was transferred. In 1906 the Federal Par- 
liament passed an Act abolishing the rate of 4d. per word, 
which, it 1s contended, was really the point guaranteed, and the 
Government has since declined to pay anything beyond the sub- 
sidy. The original contract, however, is still in force, and the 
company claims that if the Government elects to reduce the 
charge of telegrams to the public it must be at Government 
expense, and not at the company’s. The company, therefore, 
claims damages to the extent of £605, namely, the difference 
between the bare guarantee and the guarantee plus the charge 
of jd. per word, which had been discontinued. 


Bournemouth Tramway Disaster.—The Гоага of Trade inquiry 
into the circumstances attending the accident on the Corporation 
tramways on May lst was concluded on June 10th, before 
Major Pringle. Wilton, the driver of the car, said that he did 
not observe anything wrong with the car when he took it over. 
He had no difficulty in removing the handle from the rear con- 
troller when he changed over at the Poole terminus. At Poole 
Hil he applied the hand brakes before the car started. and 
then later tried to put on the magnetic brake, but found there 
was no effect. Realising that the magnetic brakes were not 
working he pulled the reversing lever over and worked the 
power notches. but. this. instead of retarding the car, accelerated 
it. The speed was then between 20 and 25 miles per hour. 
The car then rushed the curve and went over into the glen. No 
instructions as to the trying of the magnetic brakes before 
going down hill were issued until after the accident. After 
some further evidence from previous witnesses. the inquiry 
was concluded. "Phe report of Major Pringle, the Board of 
Trade Inspector, will be issued in due course. 

As announced on page 869 of our issue of June 4th. the in- 
quest was resumed on June 11th. Wilton said that he could 
have taken the car down the hill on the hand brake, and would 
have applied it earlier had he known that the magnetic brake 
cirenit was out of order. Other drivers gave evidence as to 
the condition of the brakes and controller of the wrecked car 
previous to the accident. The jury returned a verdict of acci- 
dental death, the accident having been caused by the car getting 
out of control, owing to a defective controller. The driver was 
exonerated from all blame, but the jury recommended that more 
supervision should be exercised over repairs. 


Electric Traction on the Prussian State Railways. —The follow- 
ing further details relating to the electrification of the main 
lines in the district of Magdeburg are taken from an American 
consular report (see also ELECTRICAL ENGINEERING, April 30th, 
р. 668, and June 11th. p. 893). At first short sections G üsten- 
Stassfurt and  Güsten-Bernburg-Kóthen will be electrically 
equipped, and then later on the lines Magdeburg-Leipzig and 
Halle-Leipzig. There are some large deposits of bituminous 
coal between Halle and Leipzig. This die (Braunkohle). though 
not suitable for locomotives, will be used at the central power 
station, which will be built "їп the coal district, and which will 
provide power for both lines. The ordinary passenger ќгаћс 
will consist of licht trains at frequent intervals, but the express 
and freight trains will he hanled by electric locomotives. The 
single-phase system will be employed with a contact wire pres- 
sure of 10,000 volts. Tt is estimated that the change over of the 
two main lines mentioned above (amounting to 1024 miles of 
line) from steam to electric traction will take two years. 
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(Lhis Patent Hecord 15 compiled by our own Editorial Staff and 1s Strictly Copyright.) 


Specifications Published June llith, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1907 Patents 

11,288, V. A. Fynx. This invention relates to single-phase 
commutator motors of the type in which the field winding is 
partly on the rotor, and in which two rotor circuits, the axes 
of which do not coincide, are connected in series either directiy 
or through a transformer. Such motors have a true series char- 
acteristic, similar to that of a continuous-current series motor, 
and their no-load or light-load speed greatly exceeds their full- 
load speed. According to this invention, a negative torque is 
Жак after a determined speed hus been reached, and so the 
ight-load speed is reduced. ‘Thus the machine has only a true 
series characteristic at starting. The negative torque is pro- 
duced by reaction between the rotor exciting current and the 
transformer field. Although such a machine will start with a 
powerful torque, it will not race at no load. Eight claims, eleven 
figures. 

11,471, S. О. CowrEn-CoLEs. A method for the electro-deposi- 
tion of metals in a smooth homogeneous form at a rapid rate. 
The electrolyte is caused to travel over the surface of the metal 
at a speed of about 500 ft. per minute, the circulation being 
obtained by means of air Jets placed around the metal surface. 
One claim. 

15,412, Г. Н. WALTER. А self-restoring receiver for wireless 
telegraphy, consisting of a fine tantalum wire in contact with 
mercury. Good results have been obtained with a tantalum 
wire 0'05 mm. in diameter, taken from an ordinary tantalum lamp, 
and supported in a glass sheath from which the point projected 
about 1/16 in. The potential difference aed тау be any- 
thing from O'l volt upwards, but a pressure of 0'2 to 03 volt 
has been found very suitable. The property of not giving a 
good electrical contact with mercury seems peculiar to tan- 
talum, as platinum, tungsten, vanadium, and even iron in 
contact with mercury give a good electrical connection. The 
above coherer is not so sensitive to atmospheric changes as the 
carbon-mercury coherer, and has a longer life. Four claims, 
two figures. 

21,860, SrEMENS Bros. Dynamo Works (Siemens Schuckert- 
werke Ges.). А method of reducing the necessary thickness of 
insulation between the windings and the iron core of high- 
tension transtormers. If the potential gradient through the 
dielectric is made uniform, a smaller amount of insulation is 
required than when some layers of the dielectric are subject 
to higher stresses than others. То obtain this uniform fall of 
potential through the dielectric, layers of good conducting 
material are inserted in the dielectric at кине intervals, and 
connected to suitable points of either the high-pressure winding 
itself, or a resistance fed from that winding. ‘Two claims, two 
figures. 

25.585, W. FArRWEATHER (Gliihlampenwerk Anker Ges.). It 
has been noticed that when raw filaments are reduced by heat- 
ing by the electric current in an atmosphere of some inert gas, 
the reaction between the current-carrying filament and the 
earth's magnetic field, or any other magnetic field that may be 
present, causes the filament to become distorted. This is par- 
ticularly noticeable when continuous current is used. Accord- 
ing to the present invention. the filament is supplied with a 
continuous current which, with the aid of a commutator, 1s 
repeatedly reversed. At the same time the applied voltage is 
gradually reduced. The filament oscillates with the current 
reversals, but as the current dies down the amplitude of swing 
is reduced, and the final metal filament sets perfectly straight. 
One claim. 

23,778, C. А. Dav (Fabrik Elektrischer Ziinder Ges.). Re- 
sistance bodies are manufactured by mixing together metallic 
particles with particles of semi- or non-conducting material and 
a suitable binding agent. While the mixture is setting or 
solidifving. it is put under the intluence of Hertzian waves, and 
a coherer action takes place. The resistance can Һе adjusted 
to any desired degree by this means, and the solidification of 
the inixture renders the condition permanent. One claim. 

24.074. V. Arciont. А direct-reading, recording, or integrat- 
ing wattmeter for measuring power on unsvimmetrically loaded 
three-phase circuits without a neutral conductor. "The instru- 
ment is an electrodvnamometer, consisting of two stationary 
coils and one movable coil. 'The movable coil is fed by a 
current proportional to the line pressure (across phases). and 
one of the stationarv coils is fed with the current of one phase. 
The second stationary coil is fed with a current equal to the 
current of the second phase, but leading in phase by 609. The 
fields due to the stationarv coils are superimposed, and react 
on the field produced by the pressure coil, giving a deflection 
proportional to the load on the system. To obtain the leading 
current mentioned above, a current transformer, with a mag- 
netic circuit of high reluctance, and a secondary circuit of hich 
: resistance, is used. Three claims, seven figures. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


4,715, FEssENDEN. "Transmission of energy by electromagnetic 
waves. 

9.397, ре Pont. Compositions for insulation. 

12,239, Békésy. Portable signalling apparatus. 

12,569, BRZESKI & NTRAUSsS-CoOLLIN. Arc lamps. 

12,456, SciPLE. Cross arms for telegraph, telephone, or other 


osts. 

12,443, Кош & Клхоңтн. Control of electric motors. 

12,902, Quinr. Enclosed arc lamps. 

13,285, ErrisoN. Circuit breakers for the protection of induc- 
tion motors. 

15,596, Janr. Wireless telegraphy. 

15,012, Ross. Magnet or solenoid coils. 

15,050, Yares. Electric fire and burglar alarm. 

15,878, SremeNs Bros. & Co. & Grimsto~x. Electrically con- 
trolled selective switch and a transmitter of current im- 
pulses, 

16,092, ALLGEMEINE ErrkrRICITATS GEs. 
commutator machines. 

17,796, Fricker. Electric sign apparatus. 

18,245, RaNsroRD (Compagnie Parisienne des 
triques procédés. Krieger). Electrically-driven vehicles. 

19.891, Bourpin. Safety device for overhead lines. 

19,907, Hay, CourER, & Linpsay. Portable electric. vulcanising 
apparatus. 

20,006, SCHWARZLOSE. 

20.510. Stimpson. Brakes for railway vehicles. 

21.555, МА1СНЕ. Transformers. 

25,029, FELTEN & | GriLLEAUME- LAHMEYERWERKE 

Š Electric valve. 

25.586, КїтзЕЕ. Relays. 

25.123, Авсїохт. Electric meters. 

25,444, Barreto. Electrical ignition devices for internal-com- 
bustion engines. 

25,830, Lors, & ‘Tre British Ever READY ELECTRICAL Co. 
Flectric switches. 

27.013, SIEMENS-SCHUCKERTWERKE-GES. Systems for 
machinery subject to variable loads. 


1908 Patents 


66. LirrLE. Arc lamp electrodes. 

665, STROHMENGER. Material for separating plates of secon- 
dary batteries. 

878, SIEMENS Bros. DyxamMo Works (Elektrizitdte-Alt.-Ges. 
vorm. Schuckert Ф Co.). Arrangement on electricity 
meters for determining the maximum consumption. 

1.615, Berin. Electrical apparatus for reproducing pictures 
at a distance. 

4,112, Swvexs) Bros. Dyxamo Works, Lrp. (Siemens 
Schuckertwerke Ges). Section insulating arrangements 
for the overhead construction of electric railways. 

4.432, MASCHINENFABRIK OERLIKON. Single-phase commutator 
motors. 

4.464, Sremens Bros. & Co. (Siemens «С Halske Akt.-Ges.). 
Manufacture of coils of large section for electromagnetic 
apparatus. | 

7.219. Apamian. — Electrically-controlled apparatus for seeing 
at a distance. 


Alternating current 


Voitures Elec- 


Automatic fire-arms. 


AKT.-GES. 


driving 


Complete Specifications open to Public Inspection 
before Acceptance. 


1908 Patents 


10,317, MERSHON. Insulating supports for high-tension con- 


ductors. 
11,068. Rovtiy. 

naces. 
11.128. HANKIN. 


Regulators for electric generators and fur- 
Electric heating apparatus. 


Expiring Patent 

The following patent expires during the current week after 
a life of fourteen years :— 

No. 12,221 of 23rd June, 1894. Р. M. Justice (Edward ©. 
Acheson). An electric furnace especially adapted for the pro- 
duction of carborundum. А core of some refractory material, 
of higher conductivity than the mass to be treated, is provided, 
and this forms a direct path for the current. The mass to be 
treated is packed round this core. Also a mixture for the pro- 
duction of carborundum, consisting of 29 parts sand, 20 rarts 
coal. coke. or other form of carbon, 5 parts common salt, end 
about 2 parts sawdust or cork. 
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ELECTROCHEMISTRY AND ELECTROMETALLURGY 


T the recent meeting of the American Electrochemical 
А Dr. Н. L. EF'ronson described а method. for measur- 
ing the resistances of the order of 100,000 megohimes, There are 
тапу dithculties in measurements of such high resistances. Re- 
sistances of the magnitude of 1011 ohms can be measured by 
means of fine carbon lines on ebomite or ground glass, but as 
the resistance is probably merely due to bad contact it is very 
uncertain. So, also, are liquid resistances, such as xylolylol or 
amyl alcohol, contained in capillary tubes. Dr. Bronson makes 
use of the resistance of an ionic gas, the process being based 
on the law that the ionisation current through a gas subjected 
to a constant source of ionisation is practically proportional to 
the potential difference between the plates when this potential 
is small. The resistor vessels are of ebonite, the inside measure- 
ments being 25x15 c.m., with aluminium electrodes, the active 
material consisting of radium bromide, about 1,' milligram. 
Usually it is possible to adjust the distance between the plates 
so that a linear relation exists for a considerable range of 
potential. It is, however, necessary to obtain a calibration curve 
for each vessel. From the results given in the paper it would 
appear possible to make standard vessels of this type. and 
keep them as standard high resistor standards. They should 
remain constant over a long period of time, and would have 
a much higher resistance than the urual standards. 


The firm of Le Gallais Metz and Co., in Luxemburg, are 
building a large electrolytic steel works, in which. they will 
install an improved form of Kjellin induction furnace. Not only 
will the furnaces be emploved for the manufacture of high- 
class steels, but it is intended also to manufacture ordinary 
cast steel. It is hoped that the works will be in operation 
by the early autumn. 


In the American Patent, 886.857 (1908), E. F. Price and 
W. N. Horry describe a method. tor obtaining metallic calcium 
electrolytically. The bath employed. is of calcium chloride or 
calcium fluoride. and it is said to be advantageous to also nave 
present corresponding salts of strontium and ammonium in 
order to lower the melting point. A composite anode of calcium 
carbide and a binder is employed, iron forming a suitable 
cathode. As electrolysis proceeds the anode gradually dissolves, 
the calcium of the calcium carbide combining with the liberated 
halogen, the bath thus being kept replenished. The carbon of 
the calcium carbide тау tloat on the surface and be consumed 
by coming into contact with atmospheric oxygen, or calcium 
oxide may be added to the bath. In this case the oxygen ion is 
liberated at the anode, and unites with carbon, consuming it 
there, the calcium Поп of the oxide being deposited at the 
cathode. 


From Electrochemical and Metallurgical Industry of June we 
notice that Dr. E. Е. Kern contributed a Paper upon the '' Elec- 
trolvtic Refining of Iron " to the recent meeting of the American 
Electro-Chemical Society. He describes the experiment carried 
out with different electrolytes. The solutions employed. were 
various :—Ferrous sulphate, sodium sulphate, ferrous chloride 


LONDON 


ORD CROMER' S Committee of the House of 

Lords resumed consideration of the London Electric 
Power Bills, after the Whitsun recess, on Tuesday. At 
the time of the adjournment, the whole of the oppcsition 
to the London and District Electric Power Bill had 
been heard. and it had been arranged that Мт. Fitz- 
gerald's reply should be deferred until he opposed the 
second Bill; Consequently, on the resumption, Mr. 
Balfour Browne, K.C., opened the Bill for the eight 
electrie lighting companies of London. We gave the 
full details of the Bill in ELECTRICAL ENGINEERING, Vol. 
II., p. 1007, the objects of which, brietlv, are as fol- 
lows :—The creation of a Joint Committee, the under- 
takings of the companies or local authorities forming 
which weuld come under the control of that body, and 
be worked as one undertaking. So far, only eight ecm- 
panies have agreed to be represented on the Joint Com- 
mittee, but an area has been scheduled somewhat 
smaller than that. in the previous Bill, all the authorised 
distributors in which will have the option of joining 
the Joint Committee. 

Authorised distributors will be supplied in bulk at 
prices not exceeding £5 per annum per kw. of maxi- 
mum demand plus 0:35d. per unit, on a contract for 
not less than seven years. Incidentally, it may be 
pointed out that the Bill proposes to revise the schedute 


with sodium chloride, and terrous tluosilicate.. With the last- 
named solution it was found that the metal deposited was of a 
grey colour, and was very brittle, due to contamination with 
silica. The E.M.F. when from 10-20 amperes per square foot 
of current was employed was 0'9 to 1'2 volt, the temperature 
being 209. At 60" the E.M.F. dropped to 0°55 to 07 volt. 
Satistactory deposits were obtained by electrolysing ferrous 
sulphate solutions containing 6 per cent. iron and 3 per cent. 
sodium in the form of sulphates, or 8 per cent. iron and 4 per 
cent. sodium as chlorides. The E.M.F. with a current density 
of 10 to 20 amperes per square foot was 1:15 to 1°4 volts at 20° and 
08 to 0'88 at 507. When the electrolysis was started in solutions 
of sulphates and chlorides, the iron deposited at the cathode 
conunenced to peel off; this was due to the presence of ferric 
salts in the solution. After the electrolysis had been conducted 
for from 3 to 4 hours, however, regular and smooth deposits 
were obtained. If the solutions were boiled previous to electro- 
lysis, less pitted deposits were produced, and it was always 
found that smoother nen was obtained when the electrolysis was 
conducted at from 40 to 60?. "The deposits produced in neutral 
chloride electrolytes containing sodium chloride were of finer 
grain and more flexible than those formed in neutral sulphate 
solutions, Deposits of iren obtained from neutral sulphate or 
chloride electrolytes readily became malleable when they were 
heated to redness, i.e., provided no ammonium salts were present. 
In presence of ammonium salts they were harder and more 
brittle and less rapidly oxidised. It was suggested that perhaps 
this was caused by iron depesits obtained from ammonium solu- 
tions containing nitregen. In the discussion which followed the 
Paper, Dr. Richards suggested that the time had now come for 
attempts to be made as to commercial possibilities of iron deposi- 
tions from aqueous solutions. Readers of this column will re- 
member that the Thames [ron Works have already produced iron 
cn a commercial scale by electrolysis of aqueous solutions, ELEC- 
TRICAL ENGINEERING, Vol. l., p. 444. In the same number of 
the Electrochemical and Metallurgical Industry, Dr. H. Gold- 
schmidt contributes а note upon “The Use of Calcium Silicide 
for the Purification. of Metals, particularly of Steel.” Many 
metals and alloys have been used for a number of years in the 
purification of liquid steel, the best known being manganese 
and ferro-silicon, Aluminium also possesses in a high degree the 
property of ridding liquid steel of the last traces of oxygen. 
In the case of aluminium, the oxide, owing to its infusibility, 
remains in small quantities in the steel. "Titanium likewise has 
similar properties, but in this case it is mainly owing to the 
fact that the metal combines with nitrogen forming a cyano- 
nitride. Aluminium is unable to unite with sulphur, and in this 
respect calcium silicide has a great advantage іп that the calcium 
can remove Sulphur, and probably the nitrogen, whereas the 
silicon removes the oxygen; it therefore represents a new and 
very effective purification agent. The prcduct employed contains 
about SO per cent. calcium, the remainder being silicon. Calcium 
silicide is also useful fur the refining of nickel copper or bronze 
castings. 


ELECTRIC POWER BILLS 


of prices attached to the Provisional Orders of the 
London companies, so that from January Ist, 1909, the 
maximum charge for electrical energy for power pur- 
poses shall be £4 10s. per annum per kw. of maxi- 
mum demand and 05d. per unit, a price which may 
be revised by the Board of Trade after seven vears 
on the application of 20 consumers, or the London 
County Council, the Joint Committee, or the individual 
companies themselves. The Joint Committee takes 
powers to supply electrical energy throughout the area 
for canal haulage, or traction, &e., but the ‘ bulk 
supply areas of the following companies are exempted 
from the provisions of the Bill:—North Metropolitan 
Electric Power Supply Co., Kent Electric Power Co., 
Metropolitan Electrie Supply Co.. Charing Cress, 
West End & City Electricity Supply Co.. South Metro- 
politan-Electrie Light & Power Co. | 

The financial clauses of the Bill provide that stock 
may be created called '* The. London Eleetrie Supply 
Jomt Committee Guaranteed Stock °’ to the extent of 
£1.000,000 at interest not exceeding 5 per cent. ner 
annum, and it may be redeemed at nct less than 110 
on the purchase of the undertaking cf the Joint. Com- 
mittee in 1932, or at par if not purchased until 1952. 
The following companies will guarantee the interest 
upon this sto¢k:—Charing Cross, West End & City 
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Electricity Supply Co., City of London Electric Light- 
ing Co., County ot Lendon Electric Supply Co., London 
Electric Supply Co., Metropolitan Electrie Supply Co., 
South Metropolitan Electric Light & Power Co. 


THe '' Гонт Company ’’ BILL. 


Mr. Batrour Browne, K.C., who appears for the Bill, with 
Mr. C. A. Cripps, K.C., Мт. C. C. Hutchinson, апа Mr, 
Tyldesley Jones, said that the scheme involved: (1) the con- 
centration of the generation ot electricity at six ot the largest 
stations, belonging to the companies, four of which were upon 
the river, and two below bridges; (2) the ultimate purchase by 
the London County Council or some other Parliamentary 
authority of the whole unified system; (3) the building up of 
the new business upon the existing business, and utilising the 
existing plant; M the sharing of the benefits with 
the public, which was the modern principle of legis- 
lation given effect to in relation to gas, although there was not 
a sliding scale in the Bill. At present eight companies were 
joined in the scheme as follows :--Brompton & Kensington Cot, 
Charing Cross Co., Chelsea Co., City of London Co., County 
of London Co., London Electric Supply Corporation, Metro- 
politan Co., South Metropolitan Power Co., but provision was 
made for other companies or local authorities to join the Joint 
Committee. Every member of the Joint Committee would have 
one vote, and an additional vote for every £10,000 guaranteed 
under the Bill. There was also a provision in the Bill by which 
the London County Council could become members of the Joint 
Conunittee, but he gathered that they did not desire to be so 
represented. By this Joint Committee, continued Mr. Balfour 
Browne, they would ensure a sort of public body regulating 
the supply of electricity, which seemed to be a far more likely 
thing than offering the public electrical energy as distributors. 
The Joint Committee constituted by the Bill would be under 
an obligation to supply electricity at a certain price to the vari- 
ous companies, but, of course, the price would depend upon 
various considerations. Provision had been made, however, 
for a temporary supply to the Joint Committee by the existing 
companies, because for a time the Joint Committee would not 
have any works themselves. The Bill also took powers to 
erect plant within five years which would be sufficient to supply 
27,000 kw., which plant would be worked by the companies оп 
behalf of the Joint Committee, and the companies would be 
paid for working it. Failing agreement as to terms, the matter 
would be determined by a standing arbitrator between the 
Joint Committee and the companies. At the present time two 
of the companies had already at the disposal of the Joint Com- 
mittee land which would be sutlicient to take plant up to 11,000 
kw. The capital which it was proposed to raise for preliminary 
works and trunk mains was £1,000,000; this was guaranteed by 
six of the companies, and he believed there would be no dift- 
culty in raising this money at 4 per cent., as all the guarantee- 
ing companies were dividend paying concerns. The revenue of 
the Joint Committee was to be first of all applied in paying 
the interest on the guaranteed stock; secondly, towards a sink- 
ing fund and reserve, upon a basis of 42 years, and, before 
any profit went to the companies, 2 per cent. was to go to the 
guaranteeing companies. After that, any profit up to 6 per 
cent. was to be shared between the guaranteeing companies and 
the authorised distributors in the proportion that the guarantee- 
ing companies took one-third and the authorised distributors, 
who took electricity from the Joint Committee, two-thirds. 'The 
object of the Bill was that the Joint Committee should merely 
supply the authorised distributors, and not in any way compete 
with them, and the bulk of their income would come from 
this source. It was believed that co-operation in this way 
would be a great advantage to the existing authorities. Wit 
regard to the prospects of the new concern, the existing com- 
panies supplied 46 per cent. of the total power installed in the 
area, and the whole of the remainder thev calculated. would be 
met by additional plant of 25,000 kw. With regard to railways, 
these required special plant, and if any railway wished to enter 
into a contract, then special plant would be provided. They 
had not much hope of getting contracts from tramways, because 
the three great systems in existence in the area, namely, the 
London County Council Tramways, the London United Tram- 
ways, and the Middlesex County Council Tramways. were 
already supplying themselves. Therefore the Joint Committee 
did not look for any business apart from the existing distri- 
butors. It was worthy of notice that the increase of load 
throughout the area during the past few years had been 9,799 kw., 
but this was decreasing at the present time. The problem was 
how best to provide for future demands at less capital cost 
than under existing restrictions. and at the same time to reduce 
the cost to the consumers by the most economical means of 
generation. The chief restrictions, which had heen mentioned 
more than once, were the disadvantages of small self-contained 
districts, and the inability to associate amongst the various 
districts. As a matter of fact, this latter was now looked upon 
as a wrong principle, for the Board of Trade sought to remove 
it in the Electricity Supply Bill of 1905. Ву this means the 
Joint Committee would be enabled to use the smaller stations 
as peak load stations. just as the promoters under the other 
Bill proposed to do. Further, by allowing association between 


the companies, a very large amount of spare plant would be 
placed at the disposal of the Joint Cominittee, as at present 
each distributor had to have a larger amount of spare plant 
than would be necessary if they could fall back upon each other 
in emergency. 16 was calculated that the amount of spare plant 
thus made avallable would be 17,000 kw. 

The six power houses which it was proposed to use as main 
generating stations were the Bow station of the Charing Cross 
Co., the Bankside station ot the City of London Co., the 
Wandsworth station of the County of London Co., the Dept. 
ford station of the London Electric Supply Corporation, the 
Willesden station of the Metropolitan Electric Supply Co., and 
the Blackwall Point station of the South Metropolitan Power 
Co. The present capacity of these stations was 89,150 kilo- 
watts; there was room for 54,500 kilowatts in the existing 
buildings, whilst of the total area of 3415 acres there were 
14% acres unoccupied, on which buildings having a capacity of 
an additional 14,800 kilowatts could be erected. Similarly, the 
local authorities who would be able to come on to the Joint 
Committee had a large amount of surplus plant, totalling some 
52,000 kilowatts, and if the Joint Committee could relieve 
them of the necessity of having large spares, or having dupli- 
cate plant, it must tend to great economy. It was also the 
contention of the promoters that very great savings would be 
made in the transmission losses by having the generating 
stations situated nearer the centre of supply. The promoters 
of the previous Bill had shown great savings by scrapping the 
existing stations, but his engineers argued that the saving 
would only be part of the local coal bill, some wages and oil. 
because the capital charges on the station scrapped remained 
exactly the same. Figures had also been роб out showing that 
the works costs of 17 authorised distributors in London were 
216 per cent. of the cost of supplying the consumer, and it 
the station were shut down, they would only effect some 
saving of this 276 per cent. The new plant which would be 
installed in the existing buildings by the proposed Joint Com- 
mittee would be upon the three-phase system at 50 cycles and 
10,000 volts pressure, and the amount of plant so provided 
would be sutlicient for the next five or six years. In view of 
the slow growth, the companies did not think they ought to 
look any further ahead than this. Mr. Balfour Browne then 
handed in tables showing the comparative capital cost of plant 
and transmission mains for supplying a load of 25,000 kilowatts 
from steam-turbine plant worked on a station, say, at Barking, 
by a new company, and for the same output by the existing 
companies utilising their buildings and land. In the first case 
they took three sets of 12,000 kilowatts each, and taking land, 
buildings, and river work at £186,500, plant at £254,590. and 
transmission system at £521,550, making a total of £943.440, 
the existing companies could install the same amount of plant 
for £756.958. Adding the engineering and preliminary ex- 
penses, which in the case of à new company would necessarily 
be higher, they arrived at the figures of £1,137,650 in the case 
of a new company, as compared with £845,658 by the existing 
companies. The capital cost per kilowatt came out at £23°1 per 
kw. for 25,000 kilowatts, or £222 per kw. if the load were 
increased to 34.000 kilowatts, which was the capacity for ad- 
ditional plant of the present buildings and land. The figures 
for the new company, he said, were based upon the promoters’ 
estimates for their 60.000 kilowatt station. Another table 
showed how the two schemes would work out so far as the 
consumer was concerned, and it estimated that the cost per 
unit delivered, for untransformed energy, was 0°486d. in the 
case of the new company against 0°441d. for the existing com- 
panies. "Thus. for the 25,000 kilewatt load. which the existing 
companies thought was the extent to which they could look 
ahead, by utilising the existing resources they could generate 
cheaper. That it was exceedingly rash to look too far ahead in 
engineering matters, even the promoters theinselves admitted 
in the evidence of Sir Hugh Bell, who looked forward to yas 
turbines, and at the present time suction-gas plant and oil 
engines were very serious competitors with steam turbines. 
The Charing Cross Co. were installing oil. engines in one of 
their sub-stations, to the value of £50,000, and the total costs 
per unit were 0 39d., against 0'48d., which was the estimate of 
the promoters of the previous Ball. 

An important feature of the Bill was the purchase clause, 
which proposed a modification of the existing legislation as it 
affects the companies. The clause in question provided for the 
London County Council or any public authority authorised by 
Parliament to purchase the undertaking of all the electric 
supply companies in London, either in 1932, the present date 
of purchase, or in 1952, 1.е., 42 years from January Ist, 1910. 
The terms of purchase were to be the redemption of the Joint 
Committee guaranteed stock, minus the sinking fund. and if the 
42 wears were allowed they believed the sinking fund would 
probably be equal to, at апу rate, the £1,000.090 sought under 
the Bill. so that should this be the case, the purchasing autho 
ritv would get the £1,000.000 undertaking for nothing. The 
sinking fund was made absolutely compulsory upon the Joint 
Committee. If the purchase took place in 1952, the purchasing 
authority had. to. give compensation to the Joint Committee for 
the loss as between 1952 and 1952. The amount of compensa- 
tion in the event of purchase in 1932 would be determined by 
arbitration. These terms, however, applied only to the Joint 


JUNE 18, 1908. 


ELECTRIGAL ENGINEERING 


939 


Committee's undertaking, leaving the undertakings of the Elec- 
tric Lighting Companies purchasable under the terms of the 
Electric Lighting Acts. Another point in the purchase clause was 
that whereas certain parts of the undertakings of some of the 
existing companies were not purchasable, such as the Willesden 
Station of the Metropolitan Co., it was now proposed to make 
the whole of the undertakings of all the London companies 
purchasable. It should also be pointed out that any generating 
station transferred to the Joint Committee would cease to be 
the property of the electric lighting company. Powers were 
also taken in the Bill to supply electrical energy for use outside 
the area, and another clause revised the maximum price in 
all the electric lighting orders in London to persons requiring 
power. Probably some of the local authorities would object 
to this, but there was no Kitson clause in the Bill, as it was 
not applicable to the scheme, and it was thought that this 
would be a protection to the consumer. As he had already 
pointed out, the scheme aimed at utilising to the full capital 
already expended, and he asked that some consideration should 
be given to the company who had carried out pioneer work, if 
they were willing and in a position to do their duty to the 
ublic. 

i Mr. J. S. HicnriELp, Chief Engineer to the Metropolitan 
Electric Supply Co., and Joint Engineer with Mr. C. P. Sparks 
for the Bill, was called in support of the views expressed by 
Mr. Balfour Browne, and of the tables handed in. With re- 
gard to the decreasing rate of growth during recent years, he 
said that in 1907 the growth was 84:64 per cent. of the average 
of the previous three years. The falling off was mainly in light, 
but power users were steadily growing, and prices were steadily 
falling. Owing to the effects of metal filament lamps, a certain 
proportion of mains was thrown idle, and this would be taken 
up by the increasing power load. He did not think metal fila- 
ment lamps had been used long enough to judge of their ulti- 
mate effects upon the supply business. А good deal, he said, 
had been made of the fact that London was behind in the 
matter of electric supply, but figures had been got out show- 
ing that the average size of the stations in London was larger 
than those in the provinces. ‘The process which would be fol- 
lowed out by the Joint Committee would be first to utilise the 
existing spare plant; secondly, to erect additional plant in the 
existing buildings; and, thirdly, to erect new buildings and 
plant on the existing sites. This latter would give a capacity 
as stated by counsel, and beyond that he did not think it 
wise to go for the moment. ‘he estimates, already given, so 
far as the existing companies were concerned, had been worked 
out after consultation with the engineers of the various com- 
panies. There was considerable doubt as to the type of plant 
that would be used in the future. Gas engines were now being 
largely used, and for the solid portion of the load these would 
show more economical working. Оп peak loads the cost of coal 
was not such an important item as at other times, and it was 
for the day load that gas engines would undoubtedly find a 
field. He illustrated the economy of gas engines by saying 
that whereas the lowest quantity of coal used was 2/5 lb. per 
unit generated, the equivalent in a gas engine was 1'7 lb., whilst 
there was a further saving im the value of the by-products, 
which he placed at 7s. 5d. per ton, so that. taking coal at 11s. 
er ton, the cost of the fuel would be reduced to ds. 7d. per ton 
by the use of gas engines. As a matter of fact, in the esti- 
mates he had provided for 12,000 kilowatts of gas-driven plant, 
and the figures had been arrived at after consultation with the 
chief engineer of the Kastner Kellner Alkali Co., which com- 
pany had replaced the whole of their extremely economical 
steam plant by gas engines. 

Cross-examination was commenced Бу Mr. BrENNERHASSETT, 
K.C., on behalf of the Westminster City Council, in reply to 
whom Mr. Highfield agreed that the priniciple of giving a 
bulk supply was the same under this Bill as in the last Bill, 
although the companies had opposed it. 

Mr. Riac, K.C., for the City Corporation, asked what the object 
of the Bill really was, as the advisers to the City had not been 
able to make it out. He said that the case for the companies 
against the other Bill was that the public were quite satisfied 


LOCAL 


ABERDEEN: New Telephone Exchange.—Considerable pro- 
gress is being made with the National Telephone Exchange in 
Aberdeen, which has been designed by Mr. Leonard Stokes, of 
Westminster. The main features of the facade are three large 
semi-circular arches forming the windows of the ground floor. 
The switch-room is on the second floor, the ground floor being 
partly occupied by the battery room. The switchroom is 47 ft. 
6 in. bv 56 ft., the lighting being by a large cupola above the 
flat roof, measuring 3/ft. in length, and 18tt. in breadth. Ad- 
joining the switch-room there will be an operator's instruction 
school. 'The basement will be used for the purpose of accom- 
modating stores and the cable subway. 

Electricity Works’ Outing.—The staff of the electricity works 
had their annual outing last week to Dallater. 

ARBROATH: Electric Liqhting.—A commencement has been 
made with the laying of cables by the Arbroath Electric Light 


now, and that the companies were doing the best that could 
possibly be done, yet the present proposal was to supply cheaper 
than at present. Was not the object of the Bill merely to 
keep out competition? Mr. Highfield replied that the object 
of the Bill was to give a cheaper supply, and, in reply to fur- 
ther questions, as to laying mains in the City, he stated that 
the plans which had been prepared of the routes for the mains 
showed that the City had been carefully avoided. Another 
question by Mr. Rigg was that there was no provision in the 
Kill for a reduction in the price to lighting consumers, but 
cross-examination on these points of policy was deferred for a 
later witness. 

Mr. WiLLiAMz, for the Stepney Borough Council, put it to 
Mr. Highfield that the companies had consistently opposed 
power Bills for the reason that competition should not be 
allowed, yet this Bill proposed to compete with existing 
authorities in the supply to docks, railways, &c. Was Mr. 
Highfield willing to make it quite clear that, so far as railways 
were concerned. the supply should only be for haulage and not 
for lighting stations. Тһе Chairman, however, ruled that this 
question again came within the category of policy, and it was 
left over. 

Mr. 'Tarpor, K.C., cross-examining on behalf of the pro- 
moters of the London and District Electric Power Dill, bad 
some difficulty in getting Mr. Highfield to admit that both 
sides were agreed as to the necessity of giving a bulk supply to 
the authorised distributors, although the companies had argued 
to the contrary in their case against his Bill. After one or two 
members of the Committee, however, had expressed their 
opinion that this must be so, Mr. Highfield agreed that his 
Bill provided for a bulk supply to the authorised distributors, 
and to that extent the principle was the same, but the methods 
of carrying it out were entirely different. Mr. Talbot then 
asked Mr. Hichfield if he had considered the machinery by 
which the scheme was to be put into operation, and suggested 
that as every member of the Joint Committee could refer every 
single matter to arbitration, it was not a very efficient scheme. 
Mr. Highfield did not agree, and stated that no difficulty would 
exist if a standing arbitrator were appointed. Another point 
brought out by Mr. Talbot was that although a considerable 
area outside the County of London had been scheduled in the 
Bill, the greater portion of it was in the areas of other bulk 
supply companies, and under the Bill the consent of these 
companies had to be obtained before any supply could be given. 
Consequently the scheme of the Bill practically dealt only with 
the County of London. Mr. Highfield replied that the pro- 
moters of this Bill did not believe in competition between bulk 
supply companies, and consequently the clause giving the other 
bulk companies the veto had been inserted. Mr. Talbot next 
dealt with the estimated costs referred to by Mr. Balfour 
Browne of giving a supply of 25,000 kw., and pointed out that 
if Mr. Highfield was correct, the London and District Company 
could never hope to compete with the existing companies. Mr. 
Highfield agreed that he believed a new power company would 
have no chance against the existing companies, whereupon Mr. 
Talbot asked why so much monev and time had been spent 
opposing thetr Dill on the ground of competition? Mr. Talbct 
next dealt with the maximum prices in the Bill, апа pointed 
out that there was a verv large margin between the estimated 
costs under the Bill and the maximum prices. 

The Committee adjourned. 


In our account of the proceedings last week, Mr. Seale. 
Secretary of the Charing Cross, West End & City Electricity 
Suppiy Co., is reported to have said that since Mr. Мег? intro- 
duced his first Bill in 1905, depreciation in the value of the 
companies’ securities amounted to no less than £186.000. This 
is not quite accurate. What Mr. Seale actually stated was that 
the depreciation of £186,000 in the securities of the various 
London electric supply companies had occurred. since the pre- 
sent Committee commenced their sittings this year. Previous 
to that there had actually been а depreciation of nearly 
£4,000.000 since the introduction of Mr. Merz's first. Bill. 


NOTES 


& Power Co., and it is anticipated that а supply will be given. 
by the middle of next month. 

AUSTRALIA: Sydney—ELlectric Lighting.—Final arrangements 
have now been made by the City Council for the taking over 
the business of the Stroud Electric Light & Power Co., and in- 
structions have been given for the preparation of the agreement. 
The estimated annual business of the Strand Co., says the Aus- 
tralian Mining Standard, is 1.250.000 units. and the purchase 
money 1а fixed at £45,000. When this purchase is completed, 
the Council will have assumed control of virtually the whole 
of the electric light and power supply of the city, the Empire 
Co. having been already taken over. The business of the Ar- 
cadia Co. is aiso being acquired. 

The Electric Lighting Committee аге considering. the 
installation of a storage batterv at the Town Hal 
suh-station to help on the peak loads during the winter 
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of 1909. The engineers report tor the year 1907 
states that during that year, the third year ot working, 
the Council sold over six million units, and that the average 
price per unit received during 1907 was 214 pence, A reduc- 
tion in the present charges for current for lighting purposes is 
being considered. The Lighting Committee have recommended 
the Council to take over the business of the Oxford Street Elec- 
tric Light Co., at a price of £15,500, exclusive of machinery, &c. 
(the annual output of this plant is about 350,000 units). ‘The 
company, which originally offered the business to the Council 
for £17,570, have accepted the lower figure. 

BATH: Sale of Electrical. Undertaking.—]n connection with 
the proposal to lease the Corporation's electrical undertaking to 
the Somerset and District Electric Power Co., an offer has also 
been received from the Bath Electric Tramways Co., by which 
the two undertakings would be worked in conjunction with each 
other. 

BARROW-IN-FURNESS: Electricity Accounts.—In the an- 
nual report of the Electricity Committee, it 1s stated that the 
capital expenditure during the year was £2,027, making a total 
of £110,872. ‘The revenue account increased by £745, but the 
costs have increased by £1,080, with the result that the gross 
profit has gone down from £6,437 to £5,988. The capital 
charges for the year were somewhat heavier than usual, and 
there is a loss of £791 compared with the profit last year of 
£33. The greater portion of the deficit is attributed to the 
increased cost of coal, whilst there has also been a smaller 
relative increase in the consumption, owing to the use of metal 
filament lamps. There has been a large increase during the year 
in the consumption for power and heating, the number of units 
having increased from 128,000 to 221,000. 

BECKENHAM: Sreet Lighting.—-1t is announced that the 
Beckenham Council have decided, as the outcome of experi- 
ments with metal filament lamps for street lighting, to change 
over the whole of the street lighting from gas to electricity, and 
have given notice to the two gas companies supplying the dis- 
trict to that effect. 

BEXLEY: Zramways.—The Urban District Council has 
sealed a conveyance and transfer of the tramway in High Street, 
Plumstead, to the London County Council At the last meet- 
ing of the District Council, the Clerk explained that if there 
was no delay it should be possible to run the trams through the 
Beresford *quare in the course of three weeks. Negotiations 
are progressing between the Council and the Erith authority 
upon the subject of the proposed inter-running of the tramway 
systems of the two bodies. 

BRIGHTON: 7’ramways.—Messrs. Stephen Sellon & Part- 
ners, consulting engineers, of London, have placed a proposal 
before the Brighton Corporation for running a service of trams 
from Kemp Town through St. James's Street, North Street, 
and Western Road to Worthing. The Tramways Committee 
have considered the proposal, and recommend the Council to 
authorise them to negotiate with the promoters and to report 
further. 
ment by which the undertaking within Brighton should fall into 
the hands of the Corporation at the end of 35 or 42 years with- 
out consideration. А rental of £2,500 per annum is offered. 

Tramway  Accounts.—The- report of the Manager of 
the Municipal Tramways, Mr. William Marsh, states 
that the total revenue for the year to March 31st, 1908, amounted 
to £47,200, as against £50,652 last year, showing a decrease of 
£3,452. The working expenses {от the year amounted to 
£34,559, as against £34.499. The net result of the vear's 
operation shows a loss of £969, against, a profit of £2,410 last 
year. Although he regrets that the gross profit was not sutli- 
cient to meet all the statutory capital charges, the Manager 
points out that the average return on the whole capital in- 
vested amounted to £4 15s. 10d. per cent., a result only at- 
tained by a very few tramway companies as distinct from 
municipalities. The number of passengers carried during the 
year amounted to 9,945.574, a decrease of 813.736 on the pre- 
vious year's total, but the average fare received has remained 
the same—-namelv. 1:09d. The report states that the per- 
manent way continues to be a heavy drain on the financial re- 
sources of the undertaking. and there is no prospect of the 
load being lightened, but rather the reverse, the wood paving 
being the chief item. In the early part of the year the rail 
a in Gloucester Place and Marlborough Place were welded 
зу the ‘‘Thermit’’ process as an experiment. The result has 
been that the cars make considerably less noise than they did 
formerly. but, owing to the rails being in unbroken lengths, 
the earth tremors of a passing car are transmitted over a longer 
length of track than was the case before, causing the wood 
paving blocks to rise more than they did. This disadvantage 
will be provided against in all future work by anchoring the 
rails down every seven or eight feet. The cost of welding the 
joints with all the necessary work which it involves is so high 
that it cannot be carried out on an extensive scale on the old 
track, but it should receive serious consideration in connection 
with extensions. The overhead line and underground cables 
give less trouble than anv other part of the svstem, the cost 
of maintaining the cables onlv amounting to a few shillings a 
vear. With regard to the price paid for current, Mr. Marsh 
noints out that the Tramwavs Committee are at present pav- 
ing £1.638 ner annum more than oucht, in his opinion, to be 


The promoters are prepared to consider an arrange-- 


paid. It is almost hopeless, he says, to try and make the 
tramways pay their way so long as this overcharge continues. 

BRYNMAWR: Provisional Order Hevoked.—ihe Board of 
Trade has revoked the Electric Lighting Provisional Order 
granted in 1904. 

BUENOS AIRES: Tramway Amalyamation.—The munici- 
pality has consented to the incorporation by the Anglo-Argentine 
Tramways Co. of the other tramway undertakings in the town. 
The arrangement has already received the sanction of the share- 
holders. 

Electric. Lighting Statistics.—The German Electric Light Co., 
says the /teriew of the River Plate, have presented the Muni- 
cipality with plans and descriptions of the various lands, ma- 
chinery, cables, &c., the property of the company. There are 
four power stations, having a capacity of 29,490 kw.; 17 sub- 
stations, 10 of which are installed at tramway company’s build- 
ings, the converters being capable of dealing with 13,600 kilo- 
watts, whilst the existing six batteries have a capacity of 
11,976 ampere hours. The length of the cables is 1,671.868 
metres; distributing boxes number 1,696, and there are 19.464 
meters. There are also 100 transformer stations, capable of deal- 
ing with 10,325 kw. 

CARDIFF: Electricity Supply.—The Corporation have been 
granted permission to supply electrical energy on the Bute pro- 
perty, and one of the first customers is the Hills Dry Dok 
Co., whose demand, the Chairman of the Electricity Committee 
stated last week, will be anything from 8CO to 2,000 h.p. 

CARLISLE: Station Sugperintendent.—A station superin- 
tendent is to be appointed at a salary of £130 per annum. 

COLCHESTER: JVibration from Electricity Works.—The 
Town Clerk has been served with a writ by Messrs. Hollington 
Bros., alleging vibration from the electricity works, and the 
Council is to defend the action. The Town Council has con- 
sidered a special report by Messrs. Lacey, Sillar & Leigh with 
reference to the provision of a new generating station upon a 
site near the sewage outfall works. Тһе Electricity Committee 
recommended that Messrs. Lacey, Sillar & Leigh be retained as 
consulting engineers for the proposed generating station, but 
when the matter came up for discussion in the Council, the 
opinion was expressed that other firms of consulting engineers 
should be considered in conjunction with Messrs. Lacey, Millar 
and Leigh, and an amendment was moved referring the Com- 
mittee's recommendation back. 

COVENTRY: Lilectricity Aécount.—The Corporation elec- 
tricity undertaking has yielded a net profit on the past year’s 
trading, after paying capital charges, of £5,647 4s. 6d. It 1s 
proposed to hand over a thousand pounds in relief of the rates, 
and to carry the remainder to the reserve fund. Last year the 
profits were £5,114 145. id., and in 1906 £2,559 11s. 6d., whilst 
in 1905 there was a loss of £228 14s. 2)4., but a profit in 1904 
of £775 11s. 64d. Up to the last-mentioned year there had been 
losses annually on the undertaking since its commencement in 
1896. 

CROMPTON: Provisional Order Revoked.—The Board of 
Trade has revoked the Electric Lighting Provisional Oruer 
granted in 1901. 

CROYDON: Telegraph Wire&—&An application has been re- 
ceived from the Postmaster-General for permission to attach 
telegraph wires to certain tramway poles, and the Tramways 
Committee recommend that an agreement be entered into upon 
the payment of a nominal rent, the agreement to obtain such 
clauses and conditions as the Town Clerk may consider neces- 
sarv for safeguarding the interests of the Corporation. 

DARWEN:  Tramwaymen's | Holidays.—The Amalgamated 
Association of Tramway and Vehicle Workers has communi- 
cated with the General Purposes Committee asking for a week's 
holiday а year, with pay, for drivers, conductors, and shed 
men, but the application is not to be entertained. 

DUMBARTON: New Tramways.—The tramway system from 
Dalmuir to Balloch is complete, with the exception of a gap of 
about 100 yards at Old Kirkpatrick. The Board of Trade in- 
spection was held yesterday. 'The whole new route is about 
eleven miles, and when complete it will be possible to travel all 
the way from Glasgow to Loch Lomond by tramcar. 

DUNDEE: University College.—Plans for a new electrical 
engineering laboratory at the University College have been ap- 

roved by the Corporation. 

EALING: Lighting and Tramways.—At the meeting of tne 
Town Council on June 11th, the Town Clerk was directed to 
take proceedings under the Gas Works Clauses Act, 1847 (with 
which the Electric Light Acts are incorporated), to recover 
penalties against а Mr. Gibbons in respect of the distribution 
by him to Messrs. Lipton, Ltd., of electricity supplied bv the 
Corporation. The Commissioner of Police wrote with reference 
to the noise of the trams, that inspections were proceeding, and 
an account. of them would be sent as soon as possible. So far 
the noise had been found to be due to the condition of the 
track rather than of the cars. The Town Clerk said he had 
forwarded to the Commissioner the numbers of certain cars 
which were particularly noisv: The Mayor, Town Clerk. and 
Borough Surveyor were requested to see Mr. Nield, M.P., 
with a view to his calling the attention of the House of Com- 
mons to the matter. Mr. W. Ottway gave notice that at the 
next meeting he would move that the centre tramway standards 
be removed. He said he knew it was rather a tall order. 
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EASTBOURNE: Electric Lighting Accounts.— Тһе report of 
the Borough Electrical Engineer, Mr. J. К. Brydges, for the 
year ended March 515%, 1908, states that the number of lamps, 
including 96 public arc lamps and six double-lamp metal fila- 
ment lamps, and 99 motors connected to the mains, were the 
equivalent ої 99,248 ot 8 candle-power, and the number ої con- 
sumers 1,285, the correspouding figures for last year being 
90,006 and 1,175. Тһе results are as follows :— Units sold for 
private lighting, 983,365, as against 904,029, an increase of 9 per 
cent. ; and for power, 84,505, as against 72,172, an increase of 
17 per cent., the increases for the previous year being 12 per 
cent. and 51 per cent. respectively. ‘he increase in the number 
oi units sold for lighting is slightly less than for last year, 

robably owing to the largely extended use of metal filament 
fons А total of 280 h.p. of motors is now connected to the 
mains, which may be considered a satisfactory motor load in 
a non-industrial seaside town. ‘There are now 52 miles of feeder, 
distributor, and arc lamp cables laid. ‘The report makes a reter- 
ence to the proposed Home Otlice regulations, dealing with the 
supply of electricity. These regulations, however, it is not anti- 
cipated. will seriously attect the Eastbourne undertaking, though 
small alterations will probably have to be made to some of the 
sub-stations. The total income was £24,696, and the expendi- 
ture £12,109. Deducting capital charges, there is a net profit of 
£2,214, compared with £1,567 last year. It is recommended 
that the sum of £2,000 be allocated to depreciation, bringing 
this fund up to £9,150. The total costs for the year were 2:114. 
per unit, compared with 1:98d. for the previous year, and the 
average revenue was 4:494. per unit, against 455 m 1907. The 
maximum load was 1,056 kw., and the load factor 13°55 per cent., 
the corresponding figures for the previous year being 972 and 
15:43 respectively. The Borough Accountant reports that he is 
now engaged on a report dealing with the depreciation of mains, 

lant, &c., which will show whether the depreciation and reserve 
fand of the undertaking 1з adequate or otherwise. 

ECCLES: Manchester Exhibition. —At the meeting of the 
Town Council last week, some objection was taken to the sub- 
scription of £10 which has been made to the Manchester Elec- 
trical Exhibition, but as the resolution to subscribe was passed 
some time ago, it was ruled that the matter could not again be 
discussed. 

EPSOM: Electricity Statistics.—A statement was presented 
at the last meeting of the Urban Council showing that the 
receipts for the half-year ended March ólst totalled £2,238, 
being £59 below the estimates. There was about £100 to be 
collected for private lighting. The expenditure for the period 
was £1,447, being £168 above the estimates. The explanation 
given for this excess was that there were 85 tons of coal in hand 
on March 3lst, and £44 for new batteries and £26 for flues 
were items expended during the half-year which were not pro- 
vided for in the estimates. . 

HANDSWORTH:  Zramways.—The Tramways Committee 
have issued a report giving the results of the recent negotiations 
with the Birmingham and Midland Tramways Co., respecting 
the through running of cars. It had been agreed that the fare 
from Birmingham to Perry Bar should be 24d., of which the 
City of Birmingham Tramways Committee should take id. and 
the Tramways Co. and the Handsworth Council should equally 
divide the remainder. A condition of the agreement was that 
the Handsworth Council should purchase the Villa Road lines 
at once, reconstruct them, and give the company running powers. 
When the draft agreement was submitted to the Tramways Co., 
however, certain alterations were made, to which the Committee 
felt it impossible to agree, and they theretore recommend the 
Council to decline to accede to the terms demanded Ьу the 
company, which give the latter running powers over other lines 
not originally contemplated. The general result is that the 
suggested running powers will not now be granted. 

HEMSWORTH: Electric Lighting Order.—The Board of 
Trade has notified the Urban District Council that they propose 
to revoke the Hemsworth Electric Lighting Order, as the com- 
pany concerned cannot give the Board a satisfactory deposit. 

HULL: Telephone Nystem.—At a meeting of the Council of 
the Hull and District. Chamber of Trades last week, it was 
resolved to forward to the Corporation a resolution of congratu- 
lation upon the results of the municipal telephone svstem, the 
accounts for which have just been published (ELECTRICAL 
ENGINEERING, June 11th, 1908, p. 878). 

INDIA: Delhi Tramways.—The Delhi Electric Tramways and 
Lighting Co. has just opened its tramway service. 

LANCASHIRE: Coal Supplies.—We understand that certain 
municipal Electricity Committees in central and south-east 
Lancashire are arranging for supplies of coal from Staffordshire 
and other Midland coalfields. It is said that the prices asked 
for Midland coal are lower than those asked by Lancashire 
colliery proprietors and merchants. 

LIVERPOOL: Zramways.—The Tramways Committee has 
decided to experiment with running a service on the principal 
tramway routes for first-class passengers only. This change is 
the outcome of complaints that coal-heavers and other work- 
men travel in the ordinary cars. ' 

LONDON: London County Council—Forest Hill Tramways.— 
A meeting was held last week by the four local associations who 
have been identified with the agitation for urging the County 
Council to construct tramways in the Honor Oak Park and 


Brockley district. It was pointed out that these trams were 
authorised four years ago, and an open-air demonstration is to 
be held next month with the object of inducing the County 
Council to include the lines in their programme of tramway 
construction next year. 

Islington.—The Highways Committee of the London County 
Council has written to the Borough Council calling attention 
to the tact that the electric lighting mains beneath Seven 
Sisters Road and Caledonian Road have been laid at such a 
depth as to make it necessary to lower them when reconstruct- 
ing the tramways. The Highways Committee remarked that 
the Borough Council, as electric. lighting authority, did not 
appear to have given notice to the L.C.C., as required, of their 
intention to lay certain of these mains. А considerable expense 
had to be incurred in lowering the mains, and the Committee 
asked, in view of the correspondence on the subject in 1903, 
that in future the Borough Council would acquaint the centrai 
authority of electric lighting works proposed to be undertaken. 
The latter is under consideration by the Borough Electric Light. 
ing Committee. 

Lambeth : Nouth London Supply Co.'s Accounts. —Messrs. Price, 
Waterhouse & Co., Board of Trade auditors, in their report 
upon the accounts of the South London Electric Supply Cor- 
poration, Ltd., for the year ended December 31st, 1907, point 
out that the directors’ fees, amounting to £2,275, charged to 
capital in 1900, still remain to the debit of that account. The 
expenses of flotation, previously described by the official auditor 
as an unrealisable asset, continue in the balance sheet, as at 
December, 1906, at £29,289. This sum, together with the book 
value of discarded plant and the costs of the action against 
Lambeth Borough Council, wil be extinguished in connection 
with the reduction of the company's capital by £65,000. After 
allowing for renewals charged to depreciation fund account 
during the year, that fund has been increased by £1,871 to 
£25,475, and the auditors do not feel justified in referring to 
the fund as inadequate. The capital expenditure during 1907 
was £13,559, including siding to railway, £3,094, and mains, 
£6.580. The auditors do not object to a proportion of the 
salaries of the company's permanent officials, amounting to £941, 
being charged to capital account, in respect of time allotted to 
capital purposes. 

Marylebone.—In compliance withea request from the authori- 
ties of the Middlesex Hospital the supply to-that institution 
wil be at the current rates as from the end óf the present 
quarter, but the allowance of £60 per annum for transformer 
losses will be discontinued. А gratuity of £19 is to be distri- 
buted amongst certain members of the clerical staff who have 
been working overtime. The Works Department complain that 
a pipe was laid by the Electricity Department under the kerb in 
High Street, St. John’s Wood, against the protest of the 
Acting Surveyor that it should be laid in the carriageway. Тһе 
Electricity Supply Committee have been requested to instruct 
their otticers to adhere to the regulations in this respect. 

Wandsworth: Tramway — Extensions,.—Some pressure 18 
being brought to bear upon the Borough Council by 
local influence in connection with the construction of tramways 
down the Wandsworth Road. It appears that some difference 
has arisen between the London County Council and the Borough 
Council with regard to street widenings, to the cost of which 
the latter have fixed the limit of their contribution at £3,500. 
The views of the inhabitants have been placed before the Mavor 
and the Borough Council, who will report to the Highways Com- 
mittee of the Council. 

St. Pancras.—During the quarter ended March, 383,939 units 
were sold for power purposes, as compared with 292.921 in the 
corresponding period of 1907. For lighting 1,768,157 units were 
sold for £19,5/5, against 1,597,750 and £18.225 respectively in 
the March quarter, 1907. The units supplied for public pur- 
poses were 665,454, producing £4,491. The total number of 
units supplied for all purposes was 2,431,591, against 2,220,247 
in 1907, and the total value was £24.072, against £22.460 lasi 
year. The number of consumers at the end of the quarter was 
2.954, an increase of 15 on the figures for the previous March. 
The maximum demand during the quarter was 6,478 i.h.p., 
against 6,136 i.h.p. last year. The bad and doubtful debts for 


: year ended March 31st last amount to £165 6s. 1d., equivalent 


to 0'21 per cent. of the accounts rendered. The Electricity 
Committee has decided in favour of the Council's undertaking 
wiring and fitting of consumers’ premises. With the .new 
machinery in course of erection at King’s Road generating sta- 
tion, the Committee point out that there will be a large margin 
of power available for utilisation, and by making arrangements, 
whereby consumers' premises can be wired under the supervision 
of the Council. the full benefit of the plant and machinery may 
be obtained. The Committee wish to make it clear that they do 
not suggest that the Council should carry out the wiring bv the 
staff of the electricity department, but that the work should 
be let out to contract, under competition, for stated periods, at 
an accepted schedule of prices. The following clause, which has 
never been enforced, is to be deleted from the conditions of 
contract with power consumers :—'' Provided always that in con- 
sequence of the special price charged, viz., ld. per unit, the 
Council are at libertv to discontinue the supplv of current each 
day at any time upon notice being given to the consumer that 
the current is required by the Council's ordinary consumers for 
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lighting purposes; for the carrying out of any necessary repairs 
to the mains, plant, and machinery; further, in the event of any 
untoreseen accident or interruption of the supply, the Council 
will not be liable for loss or damage occasioned thereby." The 
Electricity Committee state that in each of the Bills for a bulk 
supply in London during the last few years a point has been 
made to the disadvantage of the Council by the promoters, that 
no large power user would take a supply with such a condition 
imposed. А water-measuring apparatus, capable of recording 
on a chart the quantity of water passing from the turbines, is 
to be purchased at a cost of £49. The instrument will indicate 
the steam consumption at all loads, and enable undue con- 
sumption of steam to be checked. 

Stealing Telephone Wire.—A labourer named George Harris 
was sentenced to four months’ hard labour at the West London 
Police Court on Thursday for stealing telephone wire belonging 
to the National Telephone Co., to the value of £5. 

LOWESTOFT: Free Wiring.—With reference to. the applica- 
tion of the Corporation for sanction to borrow £1,000 for free 
wiring, the Local Government Board has asked for details of 
the expenditure of the previous loan of £940 sanctioned for 
similar purposes. It has been decided to insure the free- 
wiring installations of the Council in the Sun Fire Осе at a 
premium of 5s. per cent. up to £2,000. 

LUTON: Tramway Extensions.—The Leagrave Parish Coun- 
cil, in the neighbourhood of Luton, has decided to ask the Cor- 
poration to extend its tramway system to that district. 

MANCHESTER: Tramway Extensions.—A new tramway 
route was opened last week to Ardwick Green. 

MARGAM: Provisional Order.—A letter has been received 
from the Board of Trade stating that, after careful investiga- 
tion, they have decided to revoke the Provisional Order. 

MUSSELBURGH: Street Lighting.—-The Town Council has 
agreed to pay the overdue quarter’s bill for public electric light- 
ing. in view of the offer by the Musselburgh Electric Lighting 
& Traction Co., to install twenty new lamps. 

Condition of Tramway Track.—It has been decided to write 
a letter to the Tramway Co. ''in the strongest terms possible,” 
calling attention to the dangerous state of the tramway track, 
and threatening to report the matter to the Board of ‘Trade if 
no improvement is made within a weck. The Town Clerk has 
been instructed to ascertain, whether, under the agreement with 
the company, the Council can make repairs at the company's 
cost. 

NEWCASTLE: Tramway Accounts.—The accounts of the Cor- 
poration tramways for the year ended March 31st, 1908, show 
that the working expenditure increased by £9,533. The total 
traffic receipts were £205,322, or 11`174. per car mile, against 
£205,261 in the previous year, an average of 11`564. per car 
mile. 'The total receipts for the vear, including revenue from 
public lighting, &c.. was £211,318, an average of 11:50d. per 
car mile, against £209,891, an average of 11'8ld. per car mile 
for the previous year. There is a gross profit of £96.884, 
against £105,643 last year, from which has to be deducted 
sinking fund, interest, reserve, and renewals fund, &c. No 
contribution is made to the relief of rates this year, but last 
year the sum of £12.0C0 was so allocated. 

RATHDOWN (IRELAND): Supply from Greystones. —At the 
meeting of the Rathdown Rural District Council last week, a 
letter was received from the Wicklow County Council stating 
that, in consequence of certain conditions under which they 
had granted to the Grevstones Lighting Co., Ltd., provisional 
leave to carry on operations not having been complied with, the 
permit would be now absolutely withdrawn. In the absence of 
Dr. Archer, who is taking a great deal of interest in the lighting 
scheme, no action was taken by the Rathdown Council until he 


TENDERS INVITED AND 


ACCRINGTON.—A Local Government Board inquiry will be 
Dukinfield Joint Tramways and Electricity Board, for sanction 
to borrow £7,500 for the electricity undertaking. . 

AUSTRALIA: Sydney.—The Electric Lighting Committee are 
considering the installation of a storage battery with the neces- 
sary boosters and switchgear at the Town Hall sub-station. 

Melhourne.—Vhe Council invite tenders for the supply of 
5.060 yards insulated copper cables. Specifications, &c., from 
Messrs. McTlwraith, McEachern & Со. Proprietary, Ltd., 
agents for the Council. Billiter Square Building, London, E.C., 
to whom tenders bv July 3rd. 

DARWEN.-- Application is to be made to the Local Govern- 
ment Board for sanction to borrow £4,300 for mains, &с. 

EPSOM.—The Council have decided to apply to the Local 
Government Board for sanction for a loan of £1,500 for exten- 
sions of mains. 

GOVAN.—An application is to be made to the Secretary of 
Scotland for increased horrowing powers of 225.000 for prob- 
able expenditure upon the electrica] undertaking during the next 
four vears. 

GRAVESEND.-—The Electricity Committee invite tenders for 
the supply and erection of vellow-flame arc lamps, columns, &c. 
Particulars from the Electrical Engineer (fee two guineas. re- 
turnable), and tenders to the Town Clerk by June 27th. 


can be communicated with. This unexpected hitch has caused 
considerable comment. 

SHEFFIELD: Corporation Loan.—The Corporation has 
issued £1,500,000 34 per cent. stock at 97, of which loan 
£1,000,000 will be applied in repayment of existing temporary 
loans, and the balance is to be expended upon extensions of 
the tramways, electric lighting, and other municipal under- 
takings of the city. 

SOUTHAMPTON: Zramways.—Application is to be made to 
Parliament next session for considerable extensions of the tram- 
ways. 

STALY BRIDGE, &c.: Tramway and Electricity Board.—At the 
last monthly meeting of the Stalybridge, Hyde, Mossley, and 
Dukinfield Tramways and Electricity Board it was stated that 
the loss on the electrical portion of the scheme for last year 
was £463, but on the tramway section the loss was £10,522 
against £8,199. The net result was a loss on the whole under- 
taking of £10,700 against £13,600 for the previous year, and 
the amount required from each of the four Corporations would 
be £2,711, or £705 less than last year. 

Tramway Insurance.—It has been decided that the Chairman 
and Deputy-Chairman of the Tramways Committee be appointed 
to attend the conference re mutual insurance. 

STEYNING: Charges for Electricity.—The Brighton Corpora- 
tion, which supplies in Steyning, has notified the Council that, 
in consequence of the revised tariff recently put into force, the 
charge for lighting will be 454. per unit, and 2d. per unit for 
power, heating, and cooking, this price being a halfpenny per 
unit above the rates in Brighton. Objection is taken by the 
Council to this increase, and the suggestion has been made that 
а Provisional Order should be apphed for. А resolution has 
been passed calling upon the Brighton Corporation to supply 
at the same price as in the Borough of Brighton as provided for 
in Clause 3 of the agreement. 

STOCKPORT: Electric Clocks.—The inauguration of the 
svstem of electric clocks on the Palmer system at the Town Hall 
took place on Tuesday. In addition to the clock in the tower 
with four dials 6 ft. in diameter, there are 70 clock dials in the 
interior of the building. 

TAUNTON: Electricity Accounts.—The accounts for the year 
to March 31st, 1908, show a net profit of £281 after meeting 
interest and sinking fund. The sum of £265 has been trans- 
ferred to the motor-purchase fund, and the Electricity Com. 
mittee report that the whole of the motors purchased for hire 
purposes have now been paid for out of revenue. 

TWICKENHAM: Tramway Speeds.—At the last meeting of 
the District Council a resolution was passed that on three even- 
ings, between six o’clock and midnight, steps be taken to ascer- 
tain the speed of tramcars travelling along Hampton Road and 
the Green. Councillor Ayland, who moved the recommenda- 
tion, said he supposed that if it was found that the cars 
travelled at a greater speed than ten miles an hour the Council 
would take proceedings against the tramway company. Coun- 
cillor Anderson complained that the track was getting worn, as 
also was the machinery of the cars, which were exceptionally 
heavy. 

WADEBRIDGE: Electric Lighting.—An offer has been made 
by a syndicate with reference to an electrical installation in the 
town on the condition that no rival scheme be sanctioned bv the 
Council. The proposal is to carry out a non-statutory scheme. 
The matter has been postponed for a month. 

WOLVERHAMPTON: Zramiays.—Tt. was stated at a meet- 
ing of the Town Council on Monday that the net profit for the 
tramway department during the past vear had been £2.112. all 
of which had been set aside to cover the cost of improvements 
and to рау off the deficit. | 


PROSPECTIVE BUSINESS 


HANDSWORTH.—An inquiry was held by Mr. Shelford Bid- 
well into the application to the Local Government Board for 
sanction of a loan amounting to £22,300 for the Electricity De- 
partment to cover £18,200 already spent on the generating 
station, and £3,100 for additional plant to meet the increasing 
load for the ensuing winter. £1,000 is also required for a 
scheme of free wiring in private residences. Mr. E. Ward. 
Clerk to the Council, in giving particulars, stated that the 
application for £18.200 practically amounted to cancelling cer- 
tain old powers and acquiring new ones. 

HANLEY.—The sanction of the Local Government Board has 
been given to a loan of £20.643 out of the amount of £21,969 
applied for the Electricity Department. 

HULL.--Loans are to be taken up from the Hull Savings 
Bank for electric lighting purposes to the extent of about £3.500 
in connection with the electrical undertaking. 

LONDON: London County Council.—The Council invite 
tenders for the manufacture and delivery of high-tension main 
switchgear and low-tension auxiliary switchgear for the Green- 
wich generating station. Particulars from the Clerk, fee £2, 
returnable, and tenders by July 7th. 

Fulham.—The Guardians invite tenders for a vertical hich- 
speed engine and a 20-kw. dynamo, both British made. Full 
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particulars from the Clerk, Guardians’ Oftices, 129 Fulham Palace 
Road, to whom tenders by July 2nd. 

Lslington.---Distributing mains are to be laid in three streets at 
an estimated cost of £520. 

Stoke Newington.— he Electric Lighting Committee of the 
Borough Council has had under its notice a report by Messrs. 
Talbot & Stevenson, consulting engineers, advising the provision 
of a series booster in connection with the Palatine Road feeder, 
to remedy the present fluctuations of load on that feeder, and 
the consequent unsteadiness of the light in that neighbourhood 
during performances at the Stoke Newington Theatre. The 
estimated cost of the scheme is £410, and the committee has 
decided that tenders be obtained. An inquiry was held оп 
Monday by Mr. Н. R. Hooper, the Local Government Board 
Inspector, with reference to the proposed loan of £3,480 for 
erecting a generating station in connection with a dust destructor 
for the supply of electricity to the borough. Numerous objec- 
tions were made on the ground of expense. 


LOWESTOFT.—An inquiry was held last Friday by Mr. 
W. A. Ducat, of the Local Government Board, into a pro- 
posed loan of £1,661 for the electricity department, of which 
£1,000 is to be for free wiring, and the remainder for the 
provision of mechanical stokers to three of the boilers. "There 
was no opposition to the application. 

ROTHERHAM.—A Local Government Board inquiry has been 
held into the application for a loan of £300 for the purchase 
of a site upon which to erect a dust destructor station, and for 
£3,500 for extensions to the electricity undertaking. 

STALYBRIDGE, &с., TRAMWAYS AND ELECTRICITY 
BOARD.—A Local Government Board inquiry has been held 
into an application by the Stalybridge, Tis de. Mossley, and 
Dukinfield Joint Tramways and Electricity Board, for sanction 
to borrow £25,225 for electric lighting purposes. 

ST. ANNE’S-ON-SEA.—A feeder cable is required by the 
Council. Particulars from the Electrical Engineer (fee one 
guinea, returnable), and tenders to Town Clerk by June 27th. 


SWEDEN.—H.M. Consul at Gothenburg (Mr. J. Duff) reports 
that tenders are invited for the supply of a 42-ton electric travel- 
ling crane, with the necessary bridge, required for the power- 
station of the “Kungliga Trollhatte Kanal och Vattenverk.’’ 
Tenders, addressed to the ‘Kungliga Trollhatte Kanal och Vat- 
tenverk’’ by June 27th. А copy of the specification and draw- 
ings may be seen by British makers on application at the Com- 
mercial Intelligence Branch of the Board of Trade. 

SWINDON.—At the last meeting of the Corporation, the 
Electrical Engineer drew attention to the fact that throughout 
last winter, 4nd the same would occur again next winter, there was 
no reserve at the power station at times of heavy load. The Chair- 
man of the Electricity Committee, in putting the matter before 
the Council, said that were he not Chairman, he would oppose 
the proposition to apply for sanction to borrow £8,000, and 
would recommend the Council to take the risk, whatever it was. 
Eventually the recommendation was referred back. 

WALSALL.—.A condenser and purifying plant is to be erected 
at the electricity works at a cost of £2,775. 

WILLESDEN.—The Local Government Board has sanctioned 
the following loans for electricity purposes :—-Additional plant, 
£2,931; meters, £1,166; services. £3,675; mains, £5.955. 

WOLVERHAMPTON.—The Electricity Committee has sub- 
mitted a scheme for the provision of two additional water-tube 
boilers, including draught and coal-conveving plant, at the elec- 
tricity works, at an estimated cost of £6.000, and that applica- 
tions be made to the Local Government Board for loan. 


NEW PUBLICATIONS 


* The Engineering Index Annual for 1907." Compiled from 
the Engineering Index published monthly in 7ле Engineering 
Magazine during 1907. (London: The Engineering Magazine.) 
10s. 

“Transactions of the Mining Institute of Scotland." Part 4. 
Vol. ХХХ. (Newcastle: The Institution.) 

“Proceedings of the American Institute of Electrical En- 
gineers." June, 1908. (New York: The Institute.) 50e. 

Journal of the Institution of Electrical Engineers. No. 189. 
Vol. 40. (London: E. & Е. N. Spon.) 5s. 

“ Elektrotechnische  Messkunde." By 
(Hannover: Max Jiinecke.) M. 4.20. 

"(reat Eastern Railway Co.’s Tourist Guide to the Conti- 
nent," edited by Percy Lindley. (London: 30 Fleet Street, and 
Continental Department, Liverpool Street Station.) 6d. 


A. Koónigswerther. 


А 15,000 kw. Steam Generating Station in Japan.—.A generating 
station is being built for supplying the town of Osaka, on the 
south coast of Nippon, with electric light and power. The 
town, which has over one million inhabitants, has up to the 
present been lighted exclusively with gas. The generating plant 
1s to consist of five 5.000 kw. turbo-alternators running at 1,200 
r.p.m., and generating three-phase current at 11,000 volts, 60 
cycles. Five exciters, each of 38 kw. capacity, will be direct- 
coupled to the turbine sets. 
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TENDERS RECEIVED AND ACCEPTED 


BELFAST.—At the weekly meeting of the Tramways and 
Electrical Committee Sir Robert Anderson, Lord Mayor, presid- 
ing, the manager was authorised to have automatic point con- 
trollers fixed wherever necessary. The offer of Messrs. Munro, 
Brecknell & Rodgers to supply the same was accepted. 

DUNEDIN (NEW ZEALAND).—As a result of the successful 
performance of Westinghouse magnetic brakes on the Dune- 
din, Wellington (N.Z.), Sydney, Bendigo, Ballarat, Fremantle, 
and East Fremantle tramways, Australia, the municipal autho- 
rities of Adelaide have just placed an order with the British 
Westinghouse Electric & Manufacturing Co., Ltd., for 120 
magnetic brake equipments of their latest improved type, similar 
to those in use on all the London County Council tramcars. 

FOLESHILL.—The tender for the electrical installation at 
the Isolation Hospital has been placed with the Electrical Trades 
Supply, Ltd. / 

LONDON: Bermondsey.—The Borough Council has accepted 
the tender of Messrs. Crompton & Co. for the supply of an arc 
lamp column, with double carbon arc lamp and lowering gear, 
at £26 13s. 3d., less 24 per cent. discount. The British In- 
sulated & Helsby Cables, Ltd., has agreed to guarantee cables 
to be supplied by them for two years, instead of one year, at 
an increase of 1 per cent. above the contract price. 

Lambeth.—The General Purposes Committee, having consid- 
ered quotations from the Town Hall Superintendent and from 
various firms for the installation of telephonic communication 
between the various departments in the new offices, has decided 
to purchase from the General Electric Co. the necessary materials 
and instruments. and by its own Town Hall staff to execute the 
work of installation. The Council on June lith sanctioned an 
expenditure of £45 on the installation, exclusive of the cost of 
materials. 

Marylebone.—The Electric Supply Committee of Marylebone 
Borough Council received 25 tenders for the annual supply of 
coal to the generating station. The engineers having carried 
out tests (taking into account both price and efficiency), the 
tender of W. Cory & Son, Ltd., has been provisionally accepted 
at the following prices :— 


Price Quantity avail- Size of coal 
per ton. able in tons. in. in. 
Tibshelf small nuts ... ... 13:9 10 000 11 by Ё 
Shipley nuts "I 14/2 12,500 1) ,, 
Mapperley nuts ... ... .. 14j3 10,000 1} ,, à 
Digby High Hazel small 
nuts .. ш. ш... 149 5,000 2 ,, 11 
Pinxton small nuts ... ... 14/2 10,000 132... 3 
Kingsbury D/S nuts .. ... 14/0 10,000 11,, 8 
Kingsbury beans... ... ... 13/0 10,000 & ,, Ts 
Griff peas ... ... ... ... 19/2 12,000 B үа 
(if desired) 
Nuneaton D/S nuts ... ... 13/5 10,000 11,, à 
Cowdenbeath nuts... ... 14/6 20.000 l „ 
Cowdenbeath peas ... ... 12/3 20,000 à, d 
Hillhouserigg singles... ... 146 20,000 l ,, 3 
Edinburgh peas ... ‚16 20,000 i, 1} 
Methley nuts ... ... ... 163 10,000 Á v» Ya 
Ackton Hall nuts ... ... 16/3 10,000 1À , d 


The Baths Committee of the same Council has placed an 
order with Maple & Co. for supplying and fixing 11 new bat- 
tery wall telephones for £10 18s. 

MANCHESTER.—Tho tender of Messrs. James Howden & 
Co., of Glasgow, for a 6,000 kw. alternator driven by a Zoelly 
steam turbine has been recommended for acceptance by the Elec- 
tricity Committee. (We give some technical particulars on 
page 915 of this issue.) 

RANDFONTEIN ESTATES.-——The Financial Times states that 
the central power station at the Randfontein Estates i& being 
equipped with Parson’s turbines and B. & W. boilers. Тһе first 
section of the plant is reported to be nearing completion. The 
estimated capacity of the plant to deal with this group of mines 
is intended to be 10,000 kw., and transmission will be by under- 
ground cables. 

WESTON-SUPER-MARE.—A tender has been entered into 
with the Weston-Super-Mare Electric Supply Co. for hghting 
Walliscote Road for a period of five vears, with option to con- 
tinue for a further five years on similar terms. 


£10,000 Counterclaim.—In the Brighton County Court on 
Friday the National Telephone Co. brought an action against 
Colonel G. E. Gouraud, of 109 Marine Parade, Brighton, for 
£5 5s. 5d., in respect of telephone charges due. The Colonel 
entered a Шш: Ги for the sum of £10,000 on the following 
grounds :—(a) neglect of duty, (b) breach of contract, (c) pecu- 
niary loss, (d) injury to health, (e) prolonging an already long 
and critical illness, (f) increasing expense of doctors, (y) un- 
warrantable and illegal disconnection of exchange service, and 
(Ау making statements prejudicial to the credit and Ronour of 
the defendant. The hearing has been adjourned until July ord 
owing to the illness of'the defendant. 
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COMPANIES' MEETINGS AND REPORTS 


AFRICAN TRANSCONTINENTAL TELEGRAPH.—The 
annual general meeting was held in London on Monday, Mr. 
R. Maguire presiding. The Chairman stated that the prospects 
of direct telegraph communication between Cairo and the Cape 
appeared brighter at the present time than they had been. In 
view of the recent improvements in wireless telegraphy he 
thought it quite possible that the gap between the two sections 
of the line might be bridged by wireless telegraphy, in which 
event Cape Town and all the intervening stations would be 
directly connected with each other. | 


ALTRINCHAM ELECTRIC SUPPLY.---The report of the 
directors for the year ending December 3lst, 1907, states that 
the business shows satisfactory progress. During the year 75 
` installations, representing 5,595 8-candle-power lamps have been 
connected to the mains; the total at the end of 1907 being 
1,016 actual consumers with 57,673 equivalent 8-candle-power 
lamps. In progress there are 28 installations with 1,504 equi- 
valent 8-candle-power lamps. After providing £1,821 2s. 8d. 
for interest on loans and debentures and adding £2,000 to 
reserve for depreciation, the net profit for the year is 
£2,132 5s. 5d., to which must be added the amount of 
£100 175. 4d., brought forward from the previous year. The 
directors recommend that a dividend of 7 per cent. be declared 
on the shares, which will absorb the sum of £1,750, leaving a 
balance of £483 2s. 9d. to be carried forward, subject to provi- 
sion for directors’ fees. 

ARON ELECTRICITY METER.—At the eleventh ordinary 
general meeting last Tuesday the report and accounts, referred 
to on page 907 of our last issue, were adopted. Mr. H. Hirst, 
who presided, said he had very little to add to the report, which 
showed a record six months in their history. He referred to 
the approval by the Board of Trade of neir prepayment meter 
for alternating currents, and looked forward to a great increase 
in the method of metering now that, owing to the introduction 
of high efliciency metal filament lamps, electric lighting bid 
fair to become the poor man's illuminant as well as that of the 
rich. The success of the company’s new taximeter for cabs was 
also mentioned. 

BIRMINGHAM & MIDLAND TRAMWAYS.—At the annual 
general meeting held in London on Thursday, the report and 
accounts given in our last issue were adopted. Mr. C. S. B. 
Hilton, Chairman of the company, who presided, said that 
although the name of the company was the Birmin ham & Mid- 
land Tramways Co., as a matter of fact they derived their 
income from three distinct sources, namely, from the tramways, 
from the electric supply, and from investments from subsidiary 
companies, which are controlled and worked by a joint com- 
mittee. Having dealt with the general figures in the report, he 
pointed out that there was a tendency in very direction to 
endeavour to reduce the price of electrical energy, but the policy 
of the Board had been, and would be, to take no business that 
did not show a fair margin of profit. With regard to the 
motor-omnibus service, the results of this had been so un- 
satisfactory that in December last the directors decided to 
entirely discontinue it altogether, and only maintain those horse 
routes which were entirely free from competition from the muni- 
cipal tramways, or which actually showed a profit on the work. 
The motor-omnibuses were now being used for pleasure traffic 
in various towns, for which purpose some of them had been 
sold. He regretted to say that so far no agreement had been 
arrived at respecting the lease of the lines from the Corpora- 
tion of Dudley, the terms sought by the Corporation being so 
onerous that to accept them would probably mean in some 
instancos that no dividend could be paid, and that in others 
the dividend would be reduced. The dividends paid by any of 
the companies interested was only 5 per cent., and the Board 
regarded it as inequitable that, in addition to paying interest 
and sinking fund on the purchase price, the local authorities 
should endeavour to extract a profit rental which would cripple 
the companies, and leave no fair return. In addition, the com- 
pany was being continually asked to make the stages longer, to 
give halfpenny fares to children, and lower fares to workmen. 
So far thev had been able to resist this pressure, and in some 
instances the fares had even been slightly raised, but the general 
result has only been to prevent a further drop in the average 
fare. The directors considered that the controlling interest 
which the company had acquired in the Shropshire and Wor- 
ce: tershire Power Co. would justify additional capital expendi- 
ture whenever it was required. 

BRUSH ELECTRICAL ENGINEERING.—The nineteenth 
ordinary general meeting was held on Tuesday, and the report 
and accounts, abstracted on page 907 of our last issue, were 
adopted. Lord Vaux of Harrowden, who presided, charac- 
terised the output of the works for the vear as a record, but 
‘said that the profits were disproportionate to the amount of 
work done owing to the excessively low prices at which business 
had to be undertaken owing chiefly to competition, labour 
troubles, and insufficiency of working capital. On account of 
the failure of a scheme put forward in January for providing 
further capital meeting the approval of the dehenture-holders, 
a fresh scheme, involving the issue of, £120.000 5 per cent. 
debentures, had been decided upon. А revival in the business 
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of building tramears was looked forward to. Criticism was 
offered by shareholders of the policy of the directors and the 
advisability of issuing new debentures, and in reply to a ques- 
t:on it was pointed out that the consent of the existing deben- 
ture-holders to the new Issue was not necessary. Мг. Е. Jarke 
was elected to a seat on the board, and will act, for a time, as 
chairman, owing to the resignation of Lord Vaux. Ап extra- 
ordinary meeting was subsequently held, at which it was agreed 
to subdivide the 150,000 fully-paid non-cumulative 7 per «ent. 
preference shares of £1 6s. 8d. each, and the 105,732 ordinary 
shares of a like amount into four fully-paid shares of бз. 8d. 
each respectively. 

BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS. 
—An extraordinary general meeting was held on Friday for the 
purpose of passing a winding-up resolution on the completion 
of the sale of the undertaking to La Compagnie Generale de 
Tramways de Buenos Ayres. The winding-up resolution pro- 
vided that the sum of ‘£7,500 be paid to the directors as 
additional remuneration for their special services in carrying out 
the sale, апа 855,000 additional remuneration to the otlicers and 
servants of the company. Mr. J. Barber Glen proposed the 
resolution, which was carried unanimously. Mr. J. B. Concanon, 
Chairman of the company, who presided, thanked the share- 
holders for the support which the directors had been given, 
and mentioned that the only dissent to the sale and winding-up 
had come from a shareholder who held 50 shares. 

MADRAS ELECTRIC SUPPLY.—At the annual general 
meeting on Wednesday last week, the report and accounts given 
in our issue for June 4th were adopted. Mr. A. Walrond, who 
presided, said that Messrs. Crompton & Co., the contractors for 
the generating plant, had practically finished all the machinery, 
but its delivery had been delayed Ьу the backwardness of the 
building. This latter had been largely occasioned by the scar- 
city of bricks, it having been anticipated that the work would 
have been completed by the end of 1907. The company, having 
invested. £20,000 in preferred ordinary shares of the Madras 
Electric Tramways Co., had obtained the contract to supply 
that concern with a guaranteed minimum of 1,000,000 units per 
annum. 

MARKET DRAYTON ELECTRIC LIGHT & POWER.—The 
report for the year ending December 31st, 1907, shows that the 
company has again made progress, the total connections bein 
increased from 8,772 to 9,470 equivalent eight c.p. lamps, dud 
the revenue from sale of current being increased from £1,106 to 
£1,187. The profit on the year's working amounts to £425, 
which, with the balance brought forward from last year, gives 
a total of £836 to be dealt with. The directors have decided 
to carry forward £400 to the reserve for renewal fund account, 
and recommend that the balance of £456 be carried forward to 
the next account. At the meeting last week the report and 
accounts were adopted. 


SHEERNESS & DISTRICT ELECTRIC POWER & TRAC. 
TION.--The report for the year ended December 3lst, 1907, 
shows that the receipts from the light railways amounted to £3,160, 
and from the electricity supply to £3,228, making with sundry 
receipts, a total of £6,413. The expenses ГА debenture 
and other interest) amounted to £6,714, leaving a loss on the 
year's working of £300. Adding this loss to the debit balance" 
of £676 from last account, there is a debit of £976 to be carried 
forward. The capital expenditure at the end of the year 
amounted to £75,167. The balance to the credit of worms 
account on the traction section has risen from £88 in 1906 to 
£656 in 1907, the .improvement being largely due to a closer 
adaptation of the service on the light railways to the require- 
ments of the district. Negotiations have taken place between 
the company and the promoters of a light railway of about a 
mile and a half in length, proposed to be constructed from a 
physical junction with the company’s line at the Sheerness Fast 
terminus to the village of Minster, and the company has offered 
to supplv the necessary electrical energy, and to work the pro- 
posed light railway on terms. The high price of coal during 
the twelvemonth under review materially increased the operat- 
ing expenses. The additions to the power-house and extension 
ої mains referred to in the last report are now in course of 
completion, but the benefit of these extensions will not be felt 
until the second half of the current year. The company has 
joined the British. Electrical Federation, Ltd., formed by various 
electric traction and lighting companies. for the purpose of co- 
operation and joint action in matters of common interest. "The 
number of units sold during the year was 260,C01. and the maxi- 
mum demand upon the station was 326 kw. The mileage of 
light railways in operation has not been added to during the 
year, and represents 2:479 miles of routes. 2:254 miles being 
double track, and 0:225 miles single track. The number of pas- 
sengers carried increased from 759.538 to 834.511, but the average 
receipts per passenger dropped from 098d. to 088d. At the 
meeting on Thursdav, the report and accounts were adopted. 

TRAMWAYS AND LIGHT RAILWAYS ESTATES.—The 
report for the year ended December 315%, 1907. shows a total 
revenue of £1.400 and expenses of £813. The directors recom- 
mend that £100 of the balance should be allocated to the 
reduction of goodwill account, and that a dividend of 3 per 
cent. per annum upon the ordinary shares be paid, leaving a 
balance of £186 to be carried forward. 
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MISCELLANEOUS BUSINESS NOTES 


PRICE OF COPPER.—Messrs. George Smith & zns, of 
5 Philpot Lane, London, E.C., inform us that the price of 
electrolytic wire bars, net c.i.f. port of arrival, quoted Tuesday 
night, was £59 10s. to £60 per ton (last week £59 5з. to 
£59 15s. per ton). | 


LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 
A meeting of the creditors of Henry Gorton, trading as H. 
Gorton & Co., Electrical Engineers, of 19 Grand Parade, High- 
gate, and 535 High Road, Tottenham, was held last week. Іла- 
bilities amount to £1,240, and the assets were expected to pro- 
duce £1,060. A committee was appointed to investigate and 
report to the creditors. 

Creditors of the St. Albans & District Electric Supply Co. are 
requested to send particulars of their claims to the liquidator, 
Mr. James McLeod, 101 Finsbury Pavement, London, E.C., by 
July 3ist. . 

A meeting of the Electric Traction Construction and Equip- 
ment Co. will be held at 5 New Court, Lincoln’s Inn, London, 
W.C., on July 21st, at 5 p.m., to hear the Liquidator’s account 
of the winding-up. 

MESSRS. J. H. HOLMES & CO.—The silver jubilee of J. H. 
Holmes & Co., Newcastle-on-Tyne (founded 1883), was cele- 
brated on Saturday, the 6th inst., by the partners of the firm 
inviting their staff to an excursion on that day to ‘Glen Allen,” 
the country house of Mr. J. H. Holmes (the founder of the 
firm), near Whittingham. - | 

MESSRS. І. E. WILSON & CO.—In order to deal with in- 
creasing business in the Liverpool district, Messrs. L. E. Wilson 
& Co., of 20 Cross Street, Manchester, have decided to open a 
branch establishment at New York Buildings, 67 Stanley Street, 


Liverpool. Telephone: Central, 87; telegrams: “Telephony,” 
Liverpool. They have also appointed Mr. Е. L. Monkhouse, 


M.I.E.E. (late manager in Liverpool for the Walsall Electrical 
Co., Ltd.) as Managing Engineer. 

THE LINOLITE CO.—A very successful outing of the staff 
of this company was held last Saturday. The party journeyed 
by rail to Clandon, and were accompanied by Mr. and Mrs. 
A. S. E. Ackermann and Mr. R. L. Matthews. 


The Electric Railway Journal.—It was announced a few weeks 
ago that the McGraw Publishing Co., of New York, the pro- 
prietor of our well-known traction contemporary, the Street Rail- 
way Journal, and other periodicals, had purchased from the 
Wilson Co. the Electric Railway Retiew, ey published at 
Chicago, with a view to the foundation of a consolidated period- 
ical covering the entire field of electric traction. The first issue 
of the new form of the paper appeared under the title of the 
Electric Railway Journal on June 6th. Its external appearance 
resembles that of the Street Ratlway Journal, with the volume 
of which the numbering is consecutive, and the way in which 
the good points of both papers are combined in the contents 
augurs well for the success of the combined venture. The 
Street Railway Journal was started in November, 1884, at 
New York, as a monthly periodical, but was changed into a 
weekly paper in 1901. The younger member of the consolida- 
tion also appeared originally as monthly, under the title of the 
Street Railway Review, but since 1899 was issued during the 
conventions of the American Street Railway Association in a 
daily edition. In June, 1906, with a change in ownership, the 
title Electric Railway Review was adopted, and at the begin- 
ning of last year was changed from a monthly to a weekly 
paper. 


Telegraph Traffic.—The cable between the Dardanelles and 
Constantinople is again in working order, repairs having been 
effected on the 10th inst. On the following day the cable be- 
tween Djedda and Souakim, which ceased operating on June 
9th, was also put in order. The 10 Fao and Hanekin routes 
have once more been in trouble, interruptions of the land lines 
having occurred between Alep and Bagdad, between Alep and 
Diarbekir, and between Sivas and Diarbekir, but they were 
both restored to working order on the 13th inst. On this day 
also the West India and Panama Telegraph Company success- 
fully re-established telegraphic communication between Deme- 
rara and Trinidad, their cable-repairing steamer, the Henry 
Holmes, having repaired the cable between those two places. 
The question of a wireless system between these two British 
possessions, as a means of duplicating the submarine cable, 
does not appear to have advanced. 


Extensions to the Cavendish Laboratory.—The new wing of 
the Cavendish Laboratory of Experimental Physics at Cam- 
bridge was opened by Lord Rayleigh, Chancellor of Cambridge 
University, on Tuesday in the presence of a large assembly. 
In his speech he referred to the five years he had himself spent 
as Cavendish Professor, and to the assistance rendered at the 
time of Drs. Garnett, Glazebrook, and Shaw, and_ others, 
especially in the work of evaluating the fundamental electrical 
units, and paid striking tribute to his distinguished successor, 
Prof. J. J. Thomson. The Cavendish Laboratory was opened 
on the same day of the year in 1874. m 
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PARLIAMENTARY INTELLIGENCE 


LONDON ELECTRIC POWER BILLS.—Our report of the 
proceedings before Lord Cromer’s Committee of the London 
Electric Power Bill will be found on pages 937 to 939. 

AUDIT OF ELECTRIC LIGHTING COMPANIES’ AC- 
COUNTS.—In the House of Commons on Monday Mr. 
Chiozza Money asked the President of the Board of Trade if 
it had been decided in future to accept the audit of the electric 
lighting companies’ own auditors as sufficient for a public audit 
of the Electric Lighting Acts. Mr. Churchill, in reply, stated 
that there had bagn some misapprehension as to the action 
taken by the Board of Trade in this matter. Official auditors 
were still appointed by the Board of Trade, and were especially 
instructed to direct their attention to the protection of the in- 
terests of the consumers and the possible purchasing authority. 
In all cases these ofticial auditors were professional accountants, 
and in some cases were identical with the shareholders' auditors, 
an arrangement which avoided a certain amount of unnecessary 
duplication of work, though it might carry with it some possible 
disadvantages. But it had not been adopted in any case in 
which the local authority could purchase the vudersaking upon 
the basis of capital expenditure. He would watch the present 
arrangements carefully in case any change should be necessary. 
(We discussed the whole question of the new policy of the 
Board of Trade with regard to audit in a long article in our 
issue for February 20th, page 281.) 

RAILWAY ELECTRIFICATION. Mr. Chiozza Money has 
given notice of the following question which he will address to 
the President of the Board of Trade on Tuesday next :— 
Whether his attention has been directed to the fact that the 
Prussian State Railways Administration is about to electrify 
some parts of its system; if, in the interests of British trade 
and locomotion, he can direct the attention of British railway 
companies to the fact; and if, in the event of British railway 
companies neglecting to avail thergselves of electrical power, he 
will, in the public interest, introduce legislation to nationalise 
British railways in order to make them ав efficient and as 
economical as those nossessed by our greatest commercial rival. 

PROGRESS OF ELECTRICAL BILLS.—The Central Ireland 
Electric Power Bill was read a third time in the House of 
Commons on Wednesday last week. The Bristol Tramways, 
Nottinghamshire & Derbyshire Tramways (No. 2), and the South 
Wales Electrical Power Distribution Bills, were read а second 
time on the same day. 


MISCELLANEOUS CITY NOTES 


ALUMINIUM CORPORATION.—According to the Financial 
Times the balance-sheet shows the following items :—Debit : 
issued capital, less calls in arrear, £285,830; creditors, £20,975; 
total, £306,805. Credit: property account, £86,140; construc- 
tion and equipment of works at Dolgarrog and Wallsend to date, 
£100,455; contribution to cost of Wallsend electrical sub-station, 
&c., £6,200; expenditure on transmission line, £4,453; cash, 
£41,185; debtors, £1,333; stocks of material and aluminium, 
£3,808; expenses re Cowlyd Water Bill and Light Railway 
Order, £1,369; underwriting commission and preliminary ex- 
penses, £58,658; general expenditure during constryction, less 
rents, &c., £2,606; other items, £598; total, £306,805. 


ANGLO-ARGENTINE TRAMWAYS CO.—Applications have 
been invited for £565,000 four per cent. debenture stock at 92. 
The stock will be redeemable by purchase at not exceeding 102 
and current interest, or by drawings at 102, by the operation 
of annual sinking fund, calculated to redeem the whole stock 
by June 30th, 1968. The company have a right to redeem the 
whole or any part of the stock at 102 at six months’ notice 
after June 13th, 1918. The stock will be secured by a trust 
deed creating a floating charge on the undertaking of the com- 
pany subject only to the existing 6 per cent. debenture stock. 


BRITISH INSULATED & HELSBY CABLES.—The transfer 
books will be closed from the 17th to the 30th inst., both days 
inclusive, for the preparation of warrants for interest on the 
debenture stock. The warrants will be posted on the 30th inst. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO.— 
A final dividend of 2s. 6d. per share, less income tax, making 
5 per cent. for the year to March 515%, 1908, has been recom- 
mended upon the 5 per cent. cumulative preference shares. 


INTERNATIONAL ELECTRICITY CO. OF VIENNA.— 
The Financial News announces that a net profit of 2,555,000 kr. 
has been made and a dividend of 8 per cent. for the year 
declared. 

LA COMPAGNIA DE GAS Y ELECTRICIDAD DE LA 
HABANA.—The numbers have been published of the 5 per cent. 
debentures which have been drawn for redemption at par on 
July 186, at the office of Messrs. Greenwood & Co., 38 Austin 
Friars, E.C. 

MELBOURNE TRAMWAY & OMNIBUS CO.—Cable advices 
have been received that a dividend at the rate of 15 per cent. 
per annum has been declared for the quarter ending 30th inst. 

SAO PAULO TRAMWAY, LIGHT & POWER CO.—A quar- 
terly dividend of 2} per cent. has been declared. 
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THE RECENT FIRE AT THE CLAPHAM COMMON 
STATION OF THE CITY AND SOUTH 
LONDON RAILWAY 


В. A. P. TROTTER, Electrical Adviser to. the Board 

of ‘Trade, has given the tollowing report on the slight 
йге-а& the Clapham Common Station of the City and South 
London Railway, reported in our issue of May 28th last :— 

1 have the honour to report, for the information of the Board 
of Trade, the result ot my inquiry into the accident that 
occurred on May 24th to an electric locomotive belonging to 
the City and South London Railway Company at the’ Clapham 
Common Station, 

I visited the Stockwell Depot of the City and South London 
Railway on May 25th, and inspected the locomotive which had 
been destroyed by fire. 1 was informed that the last train 
stopped at 11.40 p.m. on Saturday, 23га, and that the electric 
current was shut down at 12.20 a.m. on Sunday morning. АП 
the staff left the station, except the’ might watchman. Не 
usually remains all night, but as the traffic does not begin 
until 11.50 a.m. on Sundays, he leaves at 3 a.m. on Sunday 
morning. Не reports that he left everything in good order at 
that time. At about 7.50 a.m. smoke was seen coming out 
of the station and the fire brigade was called. 'The men had 
some difficulty with smoke on the stairs, and because they did 
not know the way. When they reached the platform there 
was less smoke, and they extinguished the burning locomotive. 

There seems to be no evidence to show that the fire was due 
either directly op indirectly to the electric current, and it is im- 
possible to connect it with any electrical cause. 

It seems to have burned most fiercely at the corner where a 
cupboard stands, and at the opposite corner where there is a con- 
siderable collection of insulated cables. The contents, including 
controllers, and other machinery above the floor level were de- 
stroved. А little woodwork remained not quite burned, and this 
was extinguished by the firemen. The amount of wood has been 
reduced in the newer locomotives. The carriage next to the 
locomotive was unfnjured inside; the glass of the door was 
broken by heat, and the paint blistered. 

If any servants of the company had been present when the 
fire first broke out, it could have been extinguished in a few 
minutes. But being allowed almost to burn itself out, it afforded 
an interesting and satisfactory ‘est. The wooden platform 
showed no traces whatever, and the only signs that there had 
been a fire was a little smoke on the roof, split tiles, and the 
partial burning of a few feet of wood moulding round the 
advertisements. The complete escape of the carriage coupled to 
the locomotive is a point in favour of separate locomotives. 

The cause may have been (1) a lighted match thrown down 
by a man just before leaving, or (2) the emergency oil lamp 
which may not have been extinguished, or (3) spontaneous firing 
of oily waste in the cupboard. No large amount of oily waste 
is kept on the iocomotives, and snontaneous firing, I believe, 
does not occur with small auantities. 
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' APPOINTMENTS AND PERSONAL NOTES 


Messrs. Kennedy & Jenkin announce that they have taken 
into partnership Mr. John MacFarlane Kennedy and Mr. Sydney 
Bryan Donkin. The name of the firm remains unaltered. 

After four and a half vears’ work as technical editor. Mr. 
W. Perren Maycock has severed his connection with te Westing- 
house Companies’ publishing department. and intends to take 
up a wider sphere of activities. Mr. Maycock, on leaving the 
Westinghouse. works, was the recipient of a substantial cheque, 
subscribed tor by no less than sixty of the chief members of the 
engineering and commercial staffs. 

Mr. Lovick, late canvasser to the Stoke Newington Electricity 
Department, having been appointed to a similar position under 
the Fulham Borough Council, his arrangement with the Stoke 
Newington authority as a whole-time officer has been deter- 
mined, and a new arrangement has heen entered into whereby 
Mr. Lovick will devote a portion of his time only (during the 
evening), upon the same commission terms as heretofore. but 
without salary. 


National Electric Light Association, Chicago Convention.—The 
total attendance at the thirty-first convention of the association, 
held in Chicago, on May 18th to 22nd, was 1,788, exceeding bv 
100 the attendance at Washington last year. An exhibition of 
electrical appliances was held in connection with the convention. 
The following are some of the Papers read before the conven- 
tion :—'' Distribution in Suburban Districts," by О. Н. Lukes: 
“The Small Station and its Economical Operation," by J. T. 
Whittlesey and Р. Spencer. Reports of various committees, 
including the ‘‘Progress Comnittee," the committee on the 
“Grounding of Secondaries,” and another on the svstem of 
accounting for electric lighting companies. А Paper on ‘‘Some 
Observations on Photometric Precision," hy Prof. A. E. Ken- 
nelly and 8. E. Whiting, and others on ‘‘Low-pressure Steam 
Turbines,” “Сав Engines.” “Meters,” and also three Papers 
relating to tungsten filament lamps. Abstracts of the more im- 
portant of these Papers will apoear shortly in our columns. 


NEW COMPANIES . 


ETABLISSEMENTS SELBACH.--This company was regis- 
tered on June Sth with a capital ot £12,500 in £1 shares (5.000 
preterence) to carry on the business of contractors, designers, 
mechanical and electrical engineers, builders and proprietors of 
motor-cars, motor-boats, engines, carriages, and launches, &c., 
and to adopt an agreement with P. Piellat and О. C. Selbach. 
The subscribers аге: O. C. Selbach, C. Е. Davies, W. A. Dick- 
inson, Н. Carpmael, M. W. Thompson, M. Ludwig, C. C. 
Crowther. No initial public issue. 1 he number of directors is 
not to be less than two, nor more than five; the first are О. C. 
Selbach (managing director), L. D. Piellat, C. F. Davis, and 
W. A. Dickinson. Qualification (except first directors), 250 
shares. Remuneration as fixed by the company. Registered 
oflice : 77 Camomile Street. Chambers, Е.С. 

C. LARKINS & CO.—This company was registered on June 
4th with a capital of £1,500 in £1 shares (1,400 preference) to 
adopt an agreement with S. О. Hoad and Е. P. Spicer for the 
acquisition of the business carried on by them at Bush Lane 
House, E.C., as “С, Larkins & Co.," and to carry on the busi- 
ness of electric and general engineers and contractors, builders, 
decorators, bank, otlice, and shop fitters, ќе. The subscribers 
are: Е. L. Spicer, К. T. Dalton, E. Adams, А. L. G. Distin, 
Е. P. Spicer, S. O. Hoad. P. W. Ladcoat. No initial public 
issue. The number of directors is not to be less than two, nor 
more than 10; the first are №. О. Hoad and F. P. Spicer (both 
permanent; special qualification, 25 ordinary shares). Remis- 
tered оћсе : Bush fane House, Bush Lane, Cannon Street, F.C. 

LEEDS & BRADFORD DISTRICT ELECTRIC RAIL. 
WAYS.—-This company was registered on June 5th with a capital 
of £60,000 in £1 shares (40,000 preference) to adopt an agree- 
ment with the Railway & Tramway Trust, Ltd., relating to the 
transfer to the company of the Morley & District Light Railway 
Order, 1901, &c., and to carry on the business of tramway, 
railway, omnibus, electric, steam, or other mechanical carriage 
and van proprietors, carriers of passengers and goods, electricians, 
electric, water, and gas engineers, suppliers of electricity. &c. 
The subscribers are: W. A. Hill, В. G. Cheshire, Н. P. Dakin. 
E. Edwards, Е. R. Mills, A. R. Warren, A. Northam. No initial 
public issue. The number of directors is not to be less than 
three, nor more than seven; the subscribers are to appoint the 
first. Qualification (except first directors), £200. Remuneration, 
5150 each per annum (chairman, £200). 

McLAUGHLIN & BLAIR.—This company was registered in 
Dublin on June 12th with a capital of 25.000 in £1 shares. to 
acquire and carry on the business of plumbers’ furnishers, elec- 
trical engineers, carried on by J. McLaughlin & W. Blair, as 
“MacLaughlin & Blair," at Belfast. The subscribers are: J 
McLaughlin, W. Blair, W. R. Rawlinson. H. B. Brandon, W. J. 
Scott, Н. A. McCann, W. J. MeKerr. The number of directors 
is not to be less than two, nor more than five; the first are J. 
McLaughlin, W. Blair. and E. Lowden. Qualification, 100 
shares. Registered offices : 20 Waring Street, Belfast. 

MAGNETA TIME CO.—This company was registered оп 
June 4th, with a capital of £30,000 in £1 shares, to take over 
the business and assets of manutacturers and installers of and 
dealers in synchronised time systems carried on by the Magneta 
Fabrick Electrische Uhren <Actien Gesellschaft, of Zurich. at 
Millbank, London, and elsewhere (but only in the United 
Kingdom), as the “Magneta Co.," also to acquire for a certain 
period the services of A. R. Upward. The subscribers are 
A. К. Upward, Е. Covel. W. L. M. Benson, К. Н. Young, 
WwW. Н. Glendining, E. S. Saxton, and L. P. Turner. No initial 
public issue. The number of directors is not to be more than 
three; the first are A. R. Upward and one or two others to 
bh» nominated by the subscribers. Registered oflice : Millbank 
House, Millbank, London. 

ORLING'S TELEGRAPH INSTRUMENTS SYNDICATE.— 
This company was registered on June 4th, with a capital of 
£1.500 in £1 shares, to acquire the benefit of certain provisional 
protections in respect of improvements in electro-capillary ap- 
paratus. for the transmission of a series of electric impulses 
along land lines or cables, and for improvements in cable tele- 
graphy, to adopt an agreement with A. Orling, and to carry 
on the business of electrical and mechanical engineers, manu- 
facturers of electrical and other apparatis, appliances, and 
machinery, &c. The subscribers are J. M. Horner, F. W. 
Burger, T. Inkersole, A. Orling, W. T. Moore, V. A. Wood. 
and E. Oldenburg. No initial public issue. Registered with- 
out articles of association by W. T. Moore, 24 Budge Row, 
E.C. 

PREMIER ELECTRIC HEATERS.—This company was 
registered on June 4th, with a capital of £2,000 in £1 shares. 
to adopt an agreement with G. H. Collins and H. F. Collins 
for the acquisition of the business carried on as the “Premier 
Electric Heating Co.," and to carry on the business of manu- 
facturers and sellers of electricallv-heated appliances of all 
kinds, resistances for heaters, controllers, and regulators. &c. 
The subscribers are A. Barter, Mrs. E. Collins. A. J. Collins. 
W. T. Tonkin. G. H. Collins. E. Mackenzie, and H. F. Collins. 
No initial public issue. The number of directors is not to be 
less than two, nor more than seven; the first are G. H. Collins. 
Н. Е. Collins, and A. J. Collins. Qualification, £100. Regis- 
tered office: Ashlev Street, Birmingham. 
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ANNUAL PATENTS REPORT 


HE twenty-fifth annual report cf the Patent 

Office for the year 1907 has Just been issued. The 
first few pages of the report are taken up by a digest 
of the Patents and Designs Act of 1907, the main con- 
tents of which were given on pages 494 to 496 of 
ELECTRICAL ENGINEERING, Vol. IL. The alterations m 
Patent Office procedure eonsequent upon the Act, which 
came into force cn January lst, 1908, were outlined 
in our issue of January 2nd, 1908, page 5. "The follow- 
ing is a summary of the report for the year 1907, 


In dealing with the financial state of the Patent Otlice, the 
report says: The receipts from Patents Fees were £265,012. as 
compared with £255,646 in 1906. an increase of £9.566; from 
Designs Fees £5,475, as compared with £4,544, an increase of 
£1,129; and from Trade Marks Fees £18.447, as compared with 
£15,559, an increase of £2,888. ‘The increase 1n ‘Trade Marks 
Fees is due partly to the revised scale of fees which only came 
into operation in the course of the previous year, апа partly 
to the large increase in the number of Trade Marks registered. 
The receipts from the sale of Patent Othce publications (which 
are paid over to the Stationery Office) were £11,457, as com- 
pared with £10,595, an increase of £864. Тһе total receipts 
were £300.389, as compared with £286.142, an increase of 
£14,247. The total expenditure on behalf of the Office amounted 
to £176,250. as compared with £175,272, an increase of £958. 
The payments for salaries and pensions exceeded those of the 
previous year by £10.000 and £1,000 respectively, while there 
was a saving of nearly £6,900 in the expenditure upon stationery, 
books, &c., a decrease of £1,000 in the amount paid for rent, 
&c., and of £5,000 in that for the Patent Осе extension. 

The number of letters and correspondence forms despatched 
from the Otlice in 1907 was 296,000, and the number of parcels 
of publications 95.000, as compared with 283.000 and 93,000 
respectively in 1906. The staff of assistant examiners was 
increased during the year from 155 to 1/7, and the total number 
of persons employed in the Осе was 619 in 1907, as compared 
with 572 in 1906. The number of readers who made use of the 
Librarv in 1907 was 148.198, as compared with 145.750 in 1906, 
an increase of 4.448 or 3°09 per cent., and the largest number 
recorded in any one year. The number of volumes added to the 
Library was 6.116, of which 1.22/ were volumes of patent speci- 
fications or journals (English and foreign), and 351 were trade 
catalogues. The remaining 4,558 volumes were text books or 
periodical publications relating to scientific and technical sub- 
jects, and of these 5,577 were obtained by purchase, and 1.051 

v donation. The number of works in the library at the end 
of the year was 35.449, and the approximate number of volumes 
(exclusive of duplicates) was 115.000. 

Under the heading of "Patents," the following information 
is given : The suni received from renewal fees was 2155.127, as 
compared with £149.142 in 1906, an increase of £5,985: and 
that from sealing fees was 216.071, as compared with 214.511, 
an increase of £1,760. The applications received in 1S0¢ num- 
bered 29.040, as compared with 50,050 in 1976. a decrease of 
990 or $3 per сем. Of these applications 19.650 were accom- 
panied by a provisional specification, and 9.410 hy a complete 
specification. The applications accompanied by complete. speci- 
fivations continue to increase at a тоге rapid rate than those 
accompanied by provisional specifications. The proportion of 
the latter to the former was in 1885, 87 to 15: in 1895, 85 to 17; 
in 1905. 72 to 28; and in 1907, 68 to 32. The number of com- 
plete specifications filed after provisional specifications was 
9.185. The total number of specifications received. was 58.523, 
as compared with 39,268 in 1906. a decrease of 145, or 19 per 
cent. The largest number of applications received on any one 
day was 183—on June 23th, and the smallest 49—on January 
5th. The applications received from women inventors numbered 
560. as ccmpared with 600 in 1926. There were 1.646 applica- 
tions made by way of communication from abroad ; of which 
828 came from the United States of America, 455 from Ger- 
many, 70 from France, 38 from Switzerland. 50 from India. 
99 from Canada. 27 from Austria-Hungary, 22 from Italy, and 
29 from the Transvaal. The applicaticns made in this country 
under the provisions of the International Convention of 1885 
by inventors living in other 5tates of the Union numbered 2.286. 
as against 2.044 in 1906. Of these, B19 were received from 
Germany, 587 from the United States, 548 from France, 91 from 
Sweden, 79 from Belgium, 56 from Italy, 47 from Switzerland, 
26 from Norway. 17 from Denmark, 6 from New Zealand, 
5 from Spain, 2 from Portugal, 2 frem Australia, and 1 from 
Japan. None were received from Brazil, Ceylon, Cuba, Mexico, 
The Netherlands, San Domingo, Servia, or Tunis. The number 
of applications received from persons resident in England and 
Wales was 17.380 in 1907 as compared with 18.579 in 1906, a 
decrease of 6:5 per cent.: from Scotland 1.278, as compared with 
1.307, a decrease of 22 per cent.; and from Ireland 549, as 
compared with 379, a decrease of nearly 8 per cent. As regards 
the Colonies. there was a decrease in the number of applications 
received from every State of the Australian Commonwealth 
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except New South Wales, and also in those from Natal and 
Hong Kong. The number received from Canada was nearly 
the same as in 1906, while there was a small increase in those 
from New South Wales, New Zealand, Cape Colony, Orange 
River Colony, Rhodesia, the Transvaal, and India; and a more 
substantial increase in those from the West Indies. As regards 
foreign States, the numbers from Austria-Hungary, Holland, 
and Switzerland decreased; while those from Belgium, Den- 
mark, France, Germany, Italy, Norway, Roumania, Nweden, 
China, Japan, and the United States increased. The foreign 
country which supplied the largest number of applications was 
again Germany, from which 3,341 applications were received in 
1907 as compared with 3.253 in 1906. The numbers from the 
United States and France were respectively 3,104 and 1.042, as 
against 3,003 and 1.002 in the preceding year. The following 
gives the nationalities of the inventors to whom patents weie 
granted during the last five years, the communicator of the 
invention being regarded as the patentee for this purpose :-— 
Out of a total number of 16,272 patentees in 1907. 2,792 were 
resident in the United States of America, 2,608 in Germany, 
753 in France, 299 in Austria-Hungary, 178 in Switzerland, 160 
in Canada, 138 in Sweden, 128 in Belgium, and 112 in Italy. 

Patents were sealed upon 16.300, or 542 per cent., of the 
applications made in the year 1906, and 525, ог 43 per cent., of 
the patents sealed upon the applications made in the year 1894 
were maintained for the full period of 14 years. The total 
number of patents wh'ch expired during the year was 14,470 
and the total number of new patents sealed was 16,272. Thus 
the number of existing patents was increased during the year 
by 1,802. The names of 7 patent agents were added to tne 
Register during the year, the total number on the Register on 
December 31st being 254. 

A table in the appendix shows the progress of inventions from 
the year 1855 up to the end of 1906 in each of the 146 classes 
into which inventions are divided according to the otticial classi- 
fication. The total number of complete specifications, which fell 
from 16.185 in 1904 to 15,159 in 1905, increased to 17,073 in 1906. 
The number of complete specifications relating to electric lamps, 
which was 329 in 1904, and 292 in 1905, rose to 370 in 1906. 
Specifications relating to telegraphy number 292, 295. and 294 
in the same three years. The number of complete specifications 
under the heading of road vehicles increased from 257 in 1905 
to 557 in 1906. Inventions relating to steam generators fell 
from 341 in 1904 to 259 in 1906. 

The general trend of invention in matters of electrical interest 
during the year 1907 is summarised as follows :— The great in- 
ventive activity in connection with the motor-car industry, 
which has produced such a large number of applications for 
patents in recent years, now shows signs of falling off. Judging 
from the titles only, the number of inventions relating to motor 
road vehicles during the year 1907. although still large, has 
decreased nearly 35 per cent. from that of the previous year. 
The occurrence during the vear of several serious railway acci- 
dents owing to the failure of signals has caused much attention 
to be given to automatic electrical systems of signalling, in 
which the services of signalmen are entirely dispensed with, and 
the signals are given on the engine itself instead of by means 
of the usual wayside devices. Several applications have also 
been made for stopping trains automatically when the signals 
are against them. The occurrence of accidents in lifts has 
directed the attention of inventors towards the improvement 
of devices for preventing a mine or lift cage from falling down 
the shaft in the event of its hoisting-cable breaking. A large 
increase is also observable in the subject of wireless telegraphy, 
and some attention was given to the transmission of portraits 
and designs by telegraphic means. 


AN ELECTROLYTIC RECTIFIER 


ANY users of motor-cars who have an electric supply 
available would be glad to use the same for charging their 
ignition cells if they felt they could do so with confidence and 
without danger of spoiling the accumulators. With direct cur- 
rent this can readily be accomplished by connecting the cells in 
series with an incandescent lamp, although it is not a very 
efficient method. With alternating current, some sort of con- 
verter is necessary in order to obtain a uni-directional current. 
The motor-generator, while fairly etticient at full load. has many 
drawbacks, not the least of which is its relatively great expense. 
Electrolytic rectifiers have been in use to some extent for this 
purpose for some time. Such a cell in its simplest form consists 
of two electrodes immersed in an electrolyte, the combination 
being such that. through the chemical reactions, one electrode 
becomes covered with an insulating. skin, which opposes the 
Ном of the current in that direction. On placing such a cell 
cn an alternating-current circuit, the currents in one direction 
will be stopped. but those in the opposite direction will be 
able to pass. This throttling effect is most marked when alu- 
minium is used as one of the electrodes, the other element being 
usually carbon, lead, or iron. The electrolyte may be an acid. 
alkali, or a salt solution. The aluminium covers itself 
during formation with a thin skin. which weakens or 
throttles the positive current, and there ts a certain maximum 
or critical voltage, partly depending upon the electrolyte, which 
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the aluminium will be able to stop. By connecting four cells in 
the manner suggested by L. Graetz, so as to provide two paths 
for the current, one only of which is open to the current at any 
moment, the two alternating waves are converted into uni- 
directional wave pulses. The pulsations may be smoothed out 
considerably, if desired, by the use of condensers or inductive 
resistances, but such additions are unnecessary when used for 
charging accumulators, as the insulating skin on the aluminium 
electrode prevents the cells 
discharging themselves 
through the rectifier while 
the voltage is below that of 
the cells. Herein is a great 
advantage over a motor- 
generator, which requires 
the addition of an auto- 
matic cut-out to disconnect 
the accumulators should the 
voltage drop from any 
cause. With a rectifier the 
cells may be left connected 
indefinitely without danger 
of dischaiging. Although 
the rectifier takes care of 
the current, it does not re- 
duce the voltage of the 
supply. The most satisfac- 
tory and efficient way of 
doing this is {о use some 
form of static transformer 
which can be wound to give 
any desired voltage to the rectified current. In order to reduce 
the initial cost of the apparatus, incandescent lamps are some- 
times used as a resistance to absorb the excess voltage, but such 
a method is the most wasteful one that could be devised, and at 
best is only suitable for small currents. 

The illustration shows an improved form of rectifier, the 
invention of S. W. Cuttriss, іже: and which is being manu- 
factured by P. J. Pale, Dewsbury Road, Leeds. This arrange- 
ment has the advantage of only requiring one cell instead of 
four as hitherto used, and at the same time it utilises both 
semi-phases of the current. It is extremely simple in opera- 
tion, and inexpensive to maintain. No acid is used, only an 
inexpensive salt (sodium phosphate), which does not give off 
any corrosive fumes, and has no action on the electrodes when 
not in use. By raising or lowering the aluminium electrodes, 
the current can be regulated within wide limits while the ap- 
paratus is in use. Ventilating chimneys are provided which 
prevent the electrolyte becoming unduly warm when in action. 
A special form of transformer has been designed for use with 
the cell, in which the circuits are so arranged that both currents 
always pass through the cell in the same direction. The trans- 
former, which can be wound for any desired voltage on the 
direct-current side of from 2 to 50 volts, forms part of а com- 
plete switchboard, which also contains an ammeter, switch, fuse, 
and the necessary terminals. No additional apparatus is, there- 
fore, required, and the current may be taken direct from a lamp- 
holder by means of an ordinary connector. 

In addition to charging accumulators, such an apparatus may 
be used for working direct-current motors, medical appliances, 
are lamps for optical lanterns, electrolysis, and any purpose 
where a direct current is required. 


AUTOMATIC FIRE ALARMS 


Х ап article in the Deutsche Bauzeitung, Mr. Wendt, the 

State Inspector of Buildings in Berlin, describes two systems 
of automatic fire detection which are largely in use on the 
Continent. These are the automatic fire detector of Schoppe, 
Leipzig, and the ‘‘Dania’’ automatic fire detector of Tvermoes 
& Abrahamson, Copenhagen. An automatic fire-alarm system 
consists of the following parts :—The fire detector or thermostat, 
the system of wiring, and the alarm apparatus. The thermo- 
stats should be placed high up under the cejling or roof near to 
doors, windows, lifts, and other ventilating channels, and there 
should be one detector tor every room that is not larger than 
30 ft. by 30 ft. and 12 ft. high. For larger rooms the number 
of detectors must be increased in proportion. In factories each 
division must be treated as a separate room and n with 
thermostats according to size. The thermostat in the Schoppe 
system consists of a bent spring or strip of metal fixed at each 
end to a cast-iron base. А screw, fitted with a platinum con- 
tact, and insulated by means of a porcelain am oe from the 
base, faces another platinum contact on the spring. These 
platinum contacts are surrounded by a piece of rubber tubing 
as a protection against dust. An increase in temperature causes 
th: spring to bend, and contact is either made or broken accord- 
ing to whether the open or closed circuit system is adopted. The 
temperature at which the thermostat operates can be fixed by 
means of the adjustable contact screw. The “Dania” thermo- 
stat consists of two independent elements: the ‘‘ Differential” 
element, which works as soon as the heating rate of the room 
exceeds the normal rate at which the room can be heated by 


means of the usual heating apparatus, and the ‘“‘ Maximum ” 
element, which works as soon as the temperature of the room 
has reached a certain value. The Differential element is а 
U-shaped sealed glass tube, about half filled with mercury. 
Over the mercury is placed in both branches a small quantity 
of a volatile liquid hydrocarbon. Before sealing all the air is 
extracted, so that the space in both branches is filled with 
vapour of the liquid only. А platinum wire conducts the 
current into one branch, and two wires in the other branch 
afford alternate circuits, one through a resistance and one direct 
to the main circuit. The branch in which one wire only is 
sealed has a thicker glass wall than the other branch. If the 
two branches have the same temperature there will be equal 
vapour pressure in both, and the mercury will stand at the same 
level. If both branches are acted upon by a current of air, 
whose temperature is rising at a certain rate, the heat will pass 
into the branch with thick walls at a slower rate than into the 
other. This means that the difference in pressure goes on in- 
creasing so that the mercury is pressed down in the thin-walled 
branch. As soon as the mercury comes below the top platinum 
wire, the current is diminished, as it can now бел pass оп 
through the resistance. When the current is thus diminished a 
danger call is given. After a short time the mercury will also 
come below the second contact, and the circuit will be totally 
broken, and a fire signal will be given. Thus the ‘ Differential “ 
element has nothing to do with a fixed temperature; the giving 
of the signals depends only on the heating rate and the actual 
temperature of the room is therefore immaterial. The 
“Maximum ” element consists of a bent closed glass tube, in 
which are sealed three platinum wires conducting the electrical 
current through mercury contained in the tube. The mercury 
is supported by a solid non-conducting substance, that melts at a 
certain temperature. When the substance melts at this critical 
temperature the mercury sinks down. By this means the contact 
with the top platinum wire is broken, and the current must now 
go through the second platinum wire and a resistance. <A 
danger signal is then given. When the mercury sinks still 
further the circuit is totally broken and a fire signal is given. 
The “Maximum ” and the *' Differential " elements are connected 
up in series. 

As above stated, the Schóppe thermostat can be wired for the 
open or closed circuit system; the ‘‘Dania’’ thermostat, on the 
other hand, can be used on the closed circuit system only. The 
advantage of the open system is that an existing bell svstern 
may be utilised, and no extra wiring is needed. With the closed 
circuit system, however, a fault is at once disclosed automatic- 
ally, and this system is therefore safer. In closed circuit- 
systems, a current of from 8 to 30 milliamperes is used, the 
alarm apparatus being operated by relays which come into 
operation if the detector circuit is broken. In the case of the 
“Dania " system, a break in the detector circuit not due to a 
fire will cause a sudden cessation of current, not preceded 
bv a diminution of current. By an ingenious arrangement of 
the relay armatures, this is caused to give a warning signal only 
and not a fire signal. The alarm apparatus consists of ап 
indicator board and alarm bell in each of the above systems. 


CORRESPONDENCE 


THE HART ACCUMULATOR CO. 
To the Editor of ELECTRICAL ENGINEERING. 


SıR,—Some misunderstanding having arisen through the notice 
d relative to the winding up of the Hart Secondary 
battery Syndicate, Ltd., I should like to state that this liquida- 
tion in no way affects the Hart Accumulator Co., Ltd., bevond 
the fact that the Hart Accumulator Co., Ltd., have purchased 
the foreign patents of the svndicate with the intention of further 
developing their foreign and Colonial trade in accumulators. 

The similarity of name has evidently caused some confusion, 
and I should be very glad if you will give me the opportunity 
of making this explanation, J 

Yours faithfully, 
Hart ACCUMULATOR Co., Lip 
(J. Н. Poulton, Nec.) 
Stratford, June 10th, 1908. 


CATALOGUES AND PAMPHLETS RECEIVED 


ACCUMULATORS.—A list from Richard Pape, Ltd., of 
Albion House, New Oxford Street, W.C., gives particulars of 
several types of the ''Fors" accumulators now manufactured 
by this firm for ignition and lighting purposes. The positive 
and negative plates are separated by porous partitions, and, on 
account of this, freedom from short-circuit, and retention of 
charge for a long period, are claimed. An output of 18 wat: 
hours per lb. ot complete cell is guaranteed. А 4-volt 47- 
ampere-hour (ignition capacity) accumulator of this make weighs 
54 Ib. with a celluloid cell. An 8-volt 75-ampere-hour (one am- 
pere continuous discharge) carriage lighting accumulator in a 
teak case weighs 26 lb. complete. 
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SUMMARY 


Тик House of Lords Committee, presided over by 
Lord Cromer, has decided to pass the London and 
District Électrie Power Bill (the Parshall-Hannnond 
scheme) in an amended form. The company is to 
be authorised to supply ^" in. bulk," and to supply 
railways, tramways, &c., but, so far as general power 
supply is concerned, consent of the ** authorised dis- 
tributor ' is necessary 1n accordance with the so-called 
'" Kitson "" clause, by which the Board of Trade may 
intervene if consent is "' unreasonably withheld, 
The ''linking-up " powers, and the powers to supply 
tramways and railways running outwards from their 
areas, are to be granted to the group of eight com- 
panies, but the elaborate scheme in the Bill for the 
formation of a Joint Committee has been thrown out. 
(Pages 952 and 953-059.) 

THE report oi the Finance Committee of the London 
County Council upon the audit of the tramway accounts 
by Messrs. W. B. Peat and F. W. Pixley has been 
adopted by the Council after protracted discussion. 
The principal recommendation was that the repayment 
of.the debt in respect of obsolete capital expenditure 
outstanding on the horse tramways, estimated at about 
£1,000,000, be spread over a period of 15 wears, com- 
mencing March 31st, 1914. Reports have also been 
submitted by the Highways and Finance Committees on 
the question of provision for renewals in the tramway 
accounts, recommending the establishment of separate 
renewals and reserve funds, and considering the distinc- 
tion between repairs and renewals for various parts of 
the equipment. (Page 959.) 

A MEETING of members of the Institution of Electrical 
Engineers is to be held next Tuesday to consider a 
scheme for the provision of a new home for the Institu- 
tion by the purchase of the building on the Victoria 
Embankment, between the Savoy Hotel and Waterloo 
Bridge, now used as an examination hall, &c., by the 
toval Colleges of Physicians and Surgeons. (Page 963.) 

Tue thirteenth Annual Convention of the Incorpor- 
ated Municipal Electrical Association will be held at 
Nottingham next week. from Tuesday to Friday in- 
elusive, under the Presidency of Mr. Н. Татвот, Chief 
Electrical Engineer to the Corporation of Nottingham. 
After the Presidential address on Tuesday, a discussion 
will take place on a Paper by Bailie Wiautmayx, Con- 
vener of the  Eleetricity Committee, Govan. Оп 
Tuesday afternoon the ear-sheds and repairing shops of 
the Nottingham tramways and one of the power houses 
for the lighting and traction will be inspected. Thurs- 
dav morning will be devoted to the Annual Business 
Meeting, when the Council's Report will be presented 
and the new President and Council will be elected. 
In the afternoon, Papers emanating from Dundee and 
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Worcester, on the design of generating stations will be 
discussed; and on Thursday Papers will be presented 
on '' Alternating-current Accumulator Sub-Stations, ’ 
nnd on the work of a testing and standardising depart- 
ment. We publish shcrt biographies of the readers of 
the Papers. and portraits of these and other gentlemen 
who will fill prominent positions at the Convention. 
(Page 961.) 

THE electricity supply of Nottingham is carried out 
by the Corporation from two coal-fired stations and 
one destructor station. At the three stations there are 
in all 34 sets, all consisting of Siemens continuous- 
current dynamos, driven by Willans central-valve 
engines running non-condensing; all the sets are under 
500 kw. capacity. (Page 965.) 

Ок the Nottingham Tramways the British Thomson- 
Houston Co.'s new '' electro-mechanical "" track brake 
is being introdueed. Other features are the use of 
trolley wheels with renewable centres, the replacement 
of the wooden shoes of the ordinary slipper-brakes with 
cast-iron shoes, and the gradual introduction of grooved 
trolley wire and mechanical ears. (Page 971.) 

THe Annual Convention of the American Institute of 
Eleetrical Engineers is to be held at Atlantie City next 


week. The Convention of the Canadian Eleetrical 
Association was held last week at Toronto. (Page 
970.) 


Сог. Н. Н. Yorke has now issued his Board of 
Trade Report on the accident on the Glasgow Tram- 
way system last January, when a car ran away down 
a hill and collided with several vehicles. Owing to the 
death of the driver, it is impossible to ascertain the 
exact cause of the car getting out of control. The 
reversing handle of the rear controller had, however. 
jammed, and had been allowed to remain in the forward 
position, and with the particular type of controller 
used this may possibly have led to a cutting out of 
the magnetic brake circuit by an accidental shifting 
of the main spindle of the rear controller. (Page 973.) 


THE causes which ainderlie the corrosion and rusting 
of iron are of perennial interest, and much work has 
been done upon the subject. Under '' Eleetrochemis- 
try and Electrometallurgy "' we again refer to the sub- 
ject, and show that solution of iron in water may take 
place without actual red rusting being apparent. Other 
subjects dealt with are the electric production of car- 
bide and ferro-silieon, uses of aluminium, and a method 
for studying the effect of temperature during annealing 
upon the magnetic properties of iron. (Page 975.) 

Unpver '' Electrical Science,” in the British and 
American Section, a novel rectification effect in vacuum 
tubes is deseribed. In the Papers abstracted їп the 
Continental Section, DoLEZaLEK deseribes а new in- 
strument called the Binant electrometer, and WITTE 
pleads for an electromagnetic theory of mechanics. 
(Page 976.) 

THe accounts of the Brighton Corporation Electricity 
Department for the vear ended March 3156 last show a 
loss of £3,657 as compared with £10,233 for last year. 
The scheme for running a tramway service through the 
centre of Brighton from Worthing to Kemp Town has 
been rejected.—The accounts of the Dundee Corpora- 
tion Electricity Department show a net profit of £1,078 
after meeting interest and sinking fund.—After discus- 
sions extending over three veurs the Dunfermline Town 
Council has decided to lease their Provisional Order 
to the Fife Electric Power Co.—At the last meeting of 
the Edinburgh Town Council, it was decided that the 
period for the repayment of loans upon the electrical 
undertaking should be reduced from 30 to 25 vears.— 
The St. Pancras Boroagh Council has had under dis- 
eussion the question of wiring houses through the 
medium of private contractors at accepted schedules of 


prices. There was some opposition, and the matter has 
been referred back for further report. (Pages 977 to 
980.) 


THE Farnworth Council proposes to expend £7,000) 
upon its electric lighting undertaking. Six double-deck 
tramecars are required by the Pontypridd Corporation, 
and a feeder cable by the St. Anne’s-on-Sea Council. 
The Metropolitan Asylums Board has decided to light 
the North-Eastern Hospital by electricity at the cost 
of £4,500. (Page 980.) 

Іт is proposed to register а new company with a 
capital of £250,000 to carry on the business of Messrs. 
Bruce, Peebles & Co. The report of Messrs. J. G. 
White & Co. for the year ended February, 1908, shows 
a net profit of £36,162. (Pages 981 and 982.) 

Tue report of the British Electric Traction Co., for 
the year ended March 815%, 1908, shows a gross profit 
of £250,539, whilst the expenses, including interest on 
9 per cent. and 44 per cent. debenture stock, amounted 
to £144,829. The balance to be dealt with, including 
the amount brought forward, is £118,824. The 
directors, after careful consideration, recommend that 
the full dividend on the preference shares at the rate 
of 6 per cent. per annum be paid for the six months 
ended September 30th, 1907, which is at the rate of 
З per cent. for the financial year. The sum of £35,000 
is added to the reserve fund, and £35,303 15 carried 
forward. (Page 985.) 

A SHORT illustrated article is given on a 1,000 h.p. 
gas engine recently installed in "this country, which, 
it is claimed, is the largest vertical gas engine in the 
world. (Page 987.) 

JUDGMENT in the case between Messrs. Scott & Moun- 
tain, Ltd., and the Kent Collieries Co., Ltd., was given 
in the Official Referee’s Court on Tuesday last. The 
generating plant delivered to the Kent Collieries Co. 
was found to be not according to the contract, and 
Messrs. Seott & Mountain were accordingly awarded 
only a portion of the balance due. The Kent Collieries 
Co. lost the case with regard to their counter-claim, 
with the exception of a small sum for damages, on 
account of breach of contract. (Page 987.) 


AMONG the Patent specifications published last Thurs- 
day by the Patent Office is one by 8. ре Pont, which 
gives a process for the manufacture of an insulating 
material. which is non-inflammable and affected by 
neither water nor oil. Another, by G. ELuison, de- 
seribes a combined starting resistance, over-load cut- 
out and no-voltage release for use with three-phase in- 
duction motors. А specification by the COMPAGNIE 
PARISIENNE DES VOITURES ELECTRIQUES relates to the 
control of petrol-electric vehicles, and provides а 
method whereby the power supply to the motors can 
be stopped without breaking the main circuit. The 
composition of a magnetite arc-lamp electrode for use 
with alternating current is given in a specification by 
С. M. LirTLE, and А. Р. STRORMENGER describes the 
manufacture of a separating material for use in secon- 
dary cells. Tne WOLFRAM MrTAL FILAMENT  LaWPs, 
LTD., have applied for amendments to several specifica- 
tions relating to the manufacture of metal filaments 
for incandescent lamps. The amendments consist in 
striking out all references to molybdenum and limiting 
the inventions to tungsten. А patent for an improved 
Wheatstone automatic transmitter, and another relat- 
ing to sealing and junction boxes for lead-eovered 
cables, expire during the current week. (Page 988.) 


NOTTINGHAM is to be doubly honoured this summer. 


Next week the Incorporated Municipal Electrical Asso- 


ciation will hold its Convention there, under the presi- 
dency of Mr. Н. Talbot, the Borough Electrical 
Engineer, and in September Mr. John Aldworth. 
general manager of the Nottingham tramways, will 
preside over the summer meeting of the Municipa! 
Tramways Association in the same town. Although 
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from the point of view of the electrical, engineering 
industry, Nottingham can hardly be described as one 
of the chief centres, yet it is a flourishing town with 
nearly a quarter of a million inhabitants, and is iden- 
tified with a flourishing industry, lace and hosiery 
manufacture. Тр this, electric driving is being gradually 
adopted with considerable advantage, and this fact is 
a significant sign of the change in popular ideas and 
prejudices. Nottingham was one of the towns in which, 
just about a hundred years ago, the serious ‘‘ Luddite ” 
riots against the replacement of handwork by machinery 
centred, and hundreds of stocking frames were broken 
up. Now the new method of machine driving is wel- 
comed, not only by the manufacturers, who see in it 
increased efficiency, better products, and greater out- 
put, but also by the operators themselves, who realise 
the improvement electricity is gradually effecting in the 
conditions under which they work. 
SERINE 

We are glad to be able to announce that steps are 
being taken to provide a permanent home for the 
Institution of Electrical Engineers, which shall render 
it possible for the meetings to be held without having 
to take advantage of the hospitality of other societies. 
Some particulars are given, in another column, of the 
building which it is proposed to acquire, and we can 
say at once from a personal inspection that it is one 
which can be excellently adapted to the purposes of the 
Institution. Alteration may be necessary, in the 


future, to the lecture theatre to meet the growing 


numbers attending the meetings, but even in its 
present form the seating accommodation is*practically 
equal to that of the Institution of Civil Engineers, 
which we know so wel. Some wonder may be felt 
among members as to ways and means for the pro- 
vision of the £50,000 mentioned as the probable pur- 
chase price, and the couple of thousand required an- 
nually for ground rent, as no financial scheme is out- 
lined in the circular convening the meeting. It may 
be thought that, at a time when the electrical industry 
generally is not overburdened with surplus revenue, 
an appeal to the generosity of members would be in- 
advisable, although we doubt not that there would be 
a ready response. Happily, however, the financial 
position of the Institution is such that the scheme 
could be got through without relying to more than a 
limited extent upon donations from the membership. 
It is estimated that the property which the Institution 
acquired some years ago in Tothill Street would 
realise about £25,000, and that the remaining half of 
the sum required might at a pinch be available from 
invested capital and other property, although this 
would deplete the funds of the Institution somewhat 
seriously. With regard to the ground rent, it is antici- 
pated that this would be more than covered by rents 
from subletting the portions of the building not imme- 
diately required for the purposes of the Institution. In 
any ease, however, the present annual surplus shown 
in the accounts is sufficient to provide the amount re- 
quired. We trust that there will be a full meeting of 
members and associate members next Tuesday, so that 
the matter may be well diseussed in all its bearings. 
—————dfá————— 

Ах abstraet of Colonel Yorke's report to the Board 
of Trade upon the remarkable tramway accident in 
Glasgow on January 3rd of this year, when а car ran 
away for 1,000 yards and collided with eight vehicles in 
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succession, is published in this issue. Тһе evidence 
available was imperfect, owing to the fact that the 
motorman was killed, but there is little doubt that 


the magnetic brake was out of action, and Colonel 


Yorke s conclusion is fully justified, viz., that the driver 
relied upon this brake to control the car down the long 
but not very steep slope between Cathedral Street and 
Glasgow Cross, and that by the time he found it useless : 
the car was travelling too fast to be pulled up by the 
other means available. The way in which the magnetic 
brake was probably disabled is fully explained in the 
report, and is an example of unforeseen consequences, 
following upon the irregular use of apparatus which is 
well designed for its intended method of operation. 
The driving of a car with a stuck reversing handle at 
the rear end. and none at the driving end, is а con- 
tingency which the designer of the controller сап 
hardly have contemplated ; but it is surprising to learn 
that there are at this date controllers in use from which 
the driving handle ean be removed when it is in any 
but the “off” position. Although the usual practice 
(in Westinghouse controllers, as well as other makes) 
prevents the removal of the handle, unless it is in 
the “off” position, it is quite possible to move the 
power barrel after the Mandle has cleared „the retain- 
ing ring, but is not off the ‘‘ square ” of the spindle. 
The special lesson of the accident is that cars should 
not be kept in service with a glaring defect in the 
electrical equipment, since neither motormen nor in- 
spectors, however intelligent and well taught, can be 
expected to foresee all the possible consequences of 
using the equipment in a totally different way to that 
intended by the designers and makers. Another lesson 
which this case reinforces is that where a power-brake 
is fitted, it should be used in regular service, and not 
reserved for special or ‘‘ emergency °’ use. Тһе pro- 
gress of the British Thomson-Houston combined me- 
chanical and magnetic track brake, described in this 
issue, will be watched with interest in this connection, 
for it is a brake whose ећсасу as a magnetic brake 
is not impaired by its being employed as a hand brake, 
and, in fact, it should be one of the brakes which will 
assist in the dangerous hand wheel brake being con- 
signed to the museum of antiquities. 
келзе айрысы чыз 

JUST as we go to press, Lord Cromer has announced 
the decision of the House of Lords Committee on the 
London Electric Power Bills. The London and Dis- 
trict Electric Power Bill, the scheme promoted by 
Mr. PARSHALL and Mr. HamMonp, for the erection of a 
60,000 kw. generating station at Barking, to supply all 
London ‘ір bulk '' and for power purposes, is passed 
with certain alterations making it acceptable to the 
London County Council. As amended the Bill gives 
powers to the new company to supply existing 
electricity undertakings “тп bulk," and to give 
supply to railways, tramways, docks, canals, 
&c.; and also to supply for power purposes 
only with the sanction of the existing '' authorised 
distributor," but if consent is  ''unreasonably ” 
withheld, there is to be an appeal to the Board 
of Trade. Presumably the withhokling of consent 
would be considered unreasonable if the new company 
offers to supply а consumer at a far cheaper rate than 
the present supply authority, but а small decrease in 
price would not be considered sufficient ground for the 
Board of Trade to intervene, as the Board will һауе 
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to take account of the less favourable position of the 
present suppliers with regard to the ultimate period 
of purchase. '' Linking-up ’’ powers are given to eight 
of the present London companies, but the complicated 
scheme for the establishment of a Joint Committee is 
not sanctioned. Permission to supply railways and tram- 
ways running outwards from these companies' arcas is 
also given. The Bills have now to be gone through 
clause for clause by the Committee, and when brought 
into shape they will be reported for third reading in the 
Lords. After this, the present fight will be more or 
less repeated in the House of Commons, probably in 
the autumn session. Still, as the London County 
Council supports generally the decision of Lord 
Cromer's Committee, it may be expected that this 
decision. will not be reversed. 


ARRANGEMENTS FOR THE WEEK 


TO-DAY, THURSDAY, JUNE 25тн. 
Institution of Electrical Engineers. 


8.30 to 11 p.m. ‘Annual Conversazione at the Natural 

History Museum, Cromwell Road, London, S.W. 
FRIDAY, JUNE 20614. 

j Physical Societ y. 

5.20 p.m. . The meeting arranged to be held at the National 
Physical Laboratory, Bushy House, Teddington, has 
been cancelled оп account of the death of Prof. W. 
Cassie, M.A.. one. of the honorary secretaries of the 
Society. 

koyal Society. 

4.30 p.m. Meeting at Burlington House, Piccadilly. Among 
the Papers to be read are the following :—(1) ‘The 
Emission and ‘Transmission of Röntgen Rays," by 
C. W. С. Kaye; (2) "Further Notes on a Luminous 
Glow Generated by Electrostatic Induction in ап Ex- 
hausted Vessel Made of wilica," by Rev. F. J. Jervis- 
Smith. 

TUESDAY, JUNE д0тн. 
Incorporated. Municipal Electrical. Association. 


10.30 a.m. Annual Convention at Nottingham. Meeting 
at University College, when Mr. H. Talbot, Chief 
Electrical Engineer to the Nottingham Corporation, will 
deliver his Presidential Address. The following Paper 
will then be read and discussed :—'''The Experiences 
of a Convener in the Establishment. of an Electricity 
Undertaking,” by Bathe Wightman (Govan). 

2.90 p.m. V isits to Trent Bridge car shed and repair shops 
and the St. Ann's power station. 


WEDNESDAY, JULY 1sr. 
Incorporated Municipal. Electrical Association. 

Second Day of Convention at Nottingham. Day excursion to 
Dovedale. Special train leaves Nottingham (Midland) 
for Matlock Bath, at 8.40 a.m. 

THURSDAY, JULY 2хр. 
Incorporated Municipal Electrical. Association. 

10 a.m. Third Dav of Convention at Nottingham. Annual 
General Meeting at the University College. 

2.50 p.m. Meeting at the University College, when the 
following Papers will be read апа discussed :—(1) 
“Nome Considerations on the Design of a Generating 
Station," by H. Richardson (Dundee); (2) “The Re- 
constructions of an Electric Lighting Seheme with 
Observations on the Working of a Combined Stean 
and Water Power Plant.” by С. M. Shaw (Worcester). 

T.50 for 7.45 p.m. Association Dinner at the Exchange 
Hall. 

Royal Society of Arte. 


9 p.m. to 12 p.m. Conversazione at the Natural History 
Museum, South Kensington, S.W. 


FRIDAY, JULY 3n». 


Incorporated. Municipal Electrical Association. 


10 a.m. Fourth Dav of Convention at Nottingham. Meet- 
ing at the University College, when the following Papers 
will be read and discussed : :—(1) “A.C. Accumulator 
Sub-station, and the Use of Accumulators for Peak 
Loads," by A. M. Taylor (Birmingham): (2) “The 
Work and Equipment of a Testing and Standardising 
Department." by Н. A. Ratcliff (Manchester). 


DECISION.ON THE LONDON POWER BILLS 
The Parshall-Hammond Bill passed by the 
Lords Committee 

IIEN Lord Cromer's Committee on the London 
Electric Power Bills met yesterday (Wednesday) 
afternoon, the Chairman announced that the London 
and District Electricity Supply Bill would be allowed 
to proceed, on the assumption that the new 
‘Cessor of Powers’’ clause, the full text of which 
the Committee has not yet seen, was satisfactory. The 
Committee were of opinion, he said, that it should be 
provided in the Bill that a larger proportion than one- 
titth of the £600,000 whch has to be guaranteed in the 
first instance should be actually paid up within twelve 
months. With regard to the ‘* Kitson ’’ clause (to the 
effect that the company may supply power in any area 
with the consent of the '' authorised distributor,'' but 
may appeal to the Board of Trade if this consent is 
‘unreasonably’? withheld, and that the power user may 
be supplied with lighting up to 20 per cent. of his 
power consuniption), the Committee will wish to con- 
sider, when the clause comes up for consideration, 
Whether any modification of the 20 per cent. limit 
should be made 
As regards the new clause relating to a maintenance ana 
renewals fund (p. 958 of this issue), the Committee will wish 


to consider whether the contributions to this fund should not in 
certain circumstances be made obligatory. 

Another point mentioned by the Chairman was that. in the 
schedule of maximum prices to be charged, three different kinds 
of electrical. energy are. specified. with three maximum prices, 
and the Committee thought there seemed to be considerable 
ditticulty in making a comparison with a single average price, 
as was done in the new clause relating to a sliding scale of divi- 
dends according to the price. The Committee would wish 
this point to be considered in the discussion of this clause. 

Incidentally the Chairman mentioned that the Coal Smoke 
Abatement Sqciety wished to be heard, and he thought the 
points raised by the Society in a letter to Lord W elby should 


receive consideration. 

With regard to the London Electric Supply Bill, the 
Chairman announced the Committee had come to the 
conclusion that this should proceed, but only in respect 
of the following clauses : — 

The clause giving power to the companies to supply 
electrical energy for haulage, traction, &c., for use in 
other areas than that of the Company supplying. 

The clauses granting the companies powers to asso- 
ciate for the purpose "of mutual assistance, with the 
omission of two small paragraphs providing for the con- 
struetion of enlarged or extended stations by any one or 
more of the companies in combination and the laving of 
mains, &e., in connection therewith. An addition is to 
be made, however, empowering the existing companies 


{о lay mains in districts intervening between their 


various power stations. The Chairman also stated that 
the Committee were of the opinion that a ‘‘ Route ” 
clause should be inserted, giving the local authority the 
right to prescribe the routes of mains in their districts. 
A short. discussion took place as to future procedure, when 
Mr. Seymour Bushe, K.C., on behalf of the third Bill betore 
the Committee, promoted by the Westminster, St. James's. 
Notting Hill, and Kensington Companies, stated that there was 
no opposition to the preamble of this Bill, although there wcuid 
be some discussion of clauses. It was therefore decided to near 
the case tor this Bill to-day (Thursday), and to take the clauses 
of the London and District Power Bill оп Monday. The 
clauses of the other two Bills will then be discussed together. 


G.B. Surface Contact Tramways in London.- [t was stated by 
Mr. Whittaker Thompson, chairman of the Highways Committee 
of the London County «Council. on Tuesday that the Board of 
Trade had inspected the equipment of the line in the Mile End 
Road on Monday. and that a certificate covering the ensuing 
period of six months had been received that morning. He 
believed that this was the usual form of certificate given in 
such cases. The matter was also referred to on Monday in 
the House of Commons, when in reply to Mr. B. S. Straus, Mr. 
Winston Churchill said he would do all in his power to uze 
forward the opening of the line. 
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LONDON ELECTRIC POWER BILLS 


UR report. of the proceedings before Lord 

Cromer's Committee, in our last issue, took us to 
the adjournment on Tuesday, June 16th, when Mr. 
J. S. Highfield, Engineer-in-Chief to the Metropolitan 
Electric Supply Co., and joint Engineer for the ** link- 
ing-up '' proposal of the eight companies, was under 
eross-exaninátion. 
WEDNESDAY, JUNE 17ru. (TWENTY-SECOND DAY.) 

Mr. Barrocn Browne asked the Committee to consider 
whether they could visit some of the generating stations of 
the companies. lt was a very important matter, unless the 
Committee were fully acquainted with generating stations, to 
realise what they were, and he suggested a visit either to the 
Bankside, Bow, or Willesden stations. 

The CHAIRMAN promised to confer with his colleagues upon 
the matter. 

Mr. ‘Tatsot, K.C., then continued his cross-examination of 
Mr. HicHriELD on behalf of the London & District Electric 
Power Bill (the  Parshall-Hammond scheme). He first 
asked as to what provision had been made for reciprocal 
supply from each of the six stations. Did he intend that any 
of the six stations should be able to supply any portion of 
the whole area. Mr. Highfield said, * No," but any authorised 
distributor would have a supply from two stations, 1.¢., one 
station. would be capable of giving all that a distributor re- 
quired, and the other station only part. Mr. Talbot character- 
ised this as splitting up the whole area into districts, and 
supplying each from one station; it was not linking up at all. 
Mr. Highfield agreed that "linking up" was a most misleading 
term, but they must regard the undertaking as one having all 
the various systems of supply linked up. Although the three-phase 
system was proposed under the ВШ, he admitted that he had 
been an advocate of the high-tension direct-current series system, 
and, as a matter of fact, he regarded it as a question whether 
this system would not be the best for the western area of the 
Metropolitan Electric Supply Co. He had prepared estimates, 
and these were now under consideration by other engineers to 
see if their opinions agreed with his, as to the suitability of the 
Thury system for the particular area. With regard to the 

articular stations in which the new plant would be erected, 

Ir. Highfield said he could not say at the moment; it all 
depended upon where the load arose, and in reply to a ques- 
tion as to how he had been able to prepare estimates of the 
trunk mains if he did not know where the plant was to be, 
Mr. Highfield said that certain assumptions had had to be 
made, but the probability was, when the scheme came to be 
worked. the estimates for trunk mains would be reduced. 

Mr. Talbot next dealt with the use of gas engines, and asked 
Mr. Highfield if he had had any personal experience of the use 
of gas engines in a scheme comparable with this, and had they 
worked successfully in parallel with steam plant?’ Mr. Highfield 
said he had no personal experience, but he was informed that 
they were working successfully at Essen in Germany and 
in the Westinghouse 
Ryde and Guernsey. It was true that these were working on 
a low-tension direct-current system. Mr. Talbot reminded Mr. 
Highfield that these were quite small stations, and asked if he 
was aware that gas engines had been used on a large scale in 
Johannesburg, and had been abandoned, and also that the 
Walthamstow Council was abandoning its gas-engine plant. 
Mr. Highfield said he happened to be particularly well ac- 
quainted with the circumstances at Johannesburg, but it was 
a fact that the gas engines were being replaced by steam- 
generating plant. He was not aware of what was being done 
at Walthamstow. As to the size of gas engines to be adopted, 
he thought these would be about 1.000 h.p. to begin with; 
these engines were not made in very large sizes at present, and 
they would necessarily have to go slowly. Some questions were 
then put to indicate that the sites of the majority of the exist- 
ing stations were not comparable with that at Barking from 
the point of view of coal and water supply. Mr. Highfield 
said the difference between sea-borne and rail borne coal was 
only about one shilling per ton, and he disagreed with the 
suggestion that the full advantage of steam turbines could not 
be obtained if cooling towers had to be employed. 

Mr. HanrkR, for the Middlesex County Council. wanted to 
know the position of the bulk portion of the undertaking of 
the Metropolitan Electric Supply Co., if the other portion of 
the undertaking was purchased in 1932 or 1952. Apparently, 
the Willesden station would be purchased. and. consequently, 
the Metropolitan Co. would be left with its West Middlesex 
bulk area—which could not be purchased—without a generating 
station. Mr. Highfield said that if such a state of affairs arose, 
they would have to build another station. 

Mr. J. Coxacnugn, General Manager of the Metropolitan Elec- 
tric Supply Co., spoke as to the agreements between the various 
companies for supplying the Joint Committee with energy 
during the period in which the Joint Committee will have no 
works of its own. For instance, the County of London Co. 


works; they were also in use at. 


has agreed to supply the Joint Committee with electrical power 
from the Wandsworth and City Road station. tor three years 
from January lst, 1909, to the extent of 5.00) kw. in 1969, 5,000 
kw. in 1910, and 2,000 kw. in 1911, price to be settled by the 
standing arbitrator provided for under the Will. The agree- 
ment further provides that the County Со, may be called. upon 
within five years to erect buildings for 5.000 kw., with addi- 
tional accommodation for a further 5,000 kw. All such plant 
wil be the property of the Joint Committee, but will be 
worked by the company as part of their undertaking, the Joint 
Committee paying a rent for the accommodation. 

The CHAIRMAN raised the question of possible ditticulties in 
connection with а standing arbitrator, but. My. Conacher said 
he had had great experience of Committees to which a standing 
arbitrator had been appointed, and he had never tound any 
ditliculties arise. Asked as to the difticulty of separating the 
plant belonging to the Joint Committee from that belonging 
to the company, Mr. Conacher said that im many cases there 
would be sufficient land to build a separate station. 

Continuing his evidence, Mr. Conacher suid he regarded the 
aising of £1.090.000 as a certainty, in view of the fact that 
list wear. atter paving debenture interest, the six companies 
who, under the Bill, guarantee the interest, had the sum of 
5551.000 divisible as profits, which was eight times 
the sum necessary if the stock was raised at 4 per cent., which 
he thought would be easily done. But he did not think they 
could raise the capital, if the ordinary terms of purchase were en- 
forceable in 1952 (the time when the local authorities could. pur- 
chase the existing companies). The Dill safeguarded the rights 
of the local authorities for purchase of the distributing mains in 
1952 or 1952, if the Joint Committee’s undertaking was then 
purchased by a central authority. The effect of this would be 
that the local authorities would be in possession of the distribut- 
ing systems, whilst generation would be in the hands of the cen- 
tral authority. At the same time those portions of the com- 
panies’ undertakings, which are not purchasable. are to be 
made purchasable upon arbitration terms. ‘The charge of 
£4 10s. per kw. and 05d. per unit, which it was sought to have 
inserted 1n all provisional orders, was intended to apply to con- 
sumers of five kilowatts and over. 

Mr. FrrzcERALD, for the London and District Power Bill, 
cross-examined at first upon the constitution of the Joint Com- 
mittec, and pointed out that if all the companies and local 
authorities came 1n, there would be 40 membeis, viz., 14 com- 
panies, 24 local authorities, and two London County Council 
representatives. Mr. Conacher said he failed to apprehend any 
ditticulties from this. Mr. Fitzgerald asked what would be the 
position of the Joint Committee if the agreements came to ап 
end. They were terminable at any time, and were not to be 
scheduled to the Dill. Mr. Conacher said the Joint. Committee 
could put up their own stations. Mr. Fitzgerald retorted 
that no powers were taken in the Bill for land, but Mr. Conacher 
said they could come to Parliament for power. With regard 
to purchase he agreed that if no purchase took place by the 
London County Council or any other public body in 1952 or 
1952, the whole of the rights of the local authorities would 
disappear. Even the special rights of the City of London 
Corporation to purchase in 1914 would disappear. 

Mr. Crease, for the London County Council, indicated, bv 
his cross-examination, that the view of the Council was that 
unless the Joint Committee erected a large generating station, 
there could not be a unified system, and there were no powers in 
the Bill compelling the Joint Committee to erect a station. 
He next drew attention to the fact that the maximum price 
in the Bill was higher than that proposed to be inserted in the 
Frovisional Orders of the authorised distributors, so that, assum- 
ing the maximum price was charged, the distributors purchasing 
from. the Joint Committee would have to supply at а loss. 
Mr. Conacher said this would be so, and although it was unlikely 
that the maximum price was charged, vet. if it were, the scheme 
provided for two-thirds of the profits over a certain amount to 
go to the authorised distributors. Mr. Clease next dealt with an 
agieement between the Joint Committee and the South Metro- 
politan Power Co., by which the latter agree to supply certain 
quantities of energy for three vears from 1909. and afterwards 
to erect plant in their buildings, which would be the pronerty 
of the Joint Committee. The agreement also provided, in the 
latter case, for the payment to the company of rent for accom- 
modation of plant, rent for land, allowance for any other plant 
placed at the disposal of the Joint Committee, and the cost 
of working the Joint Committee’s own plant. Mr. Conacher 
said he did not think this a complicated matter, and saw no 
ditħenlty in working under such agreements. In reply to a 
question as to why the Joint Committee was introduced, and 
if the companies had to work the plant. why thev should not 
provide it. Mr. Conacher said the promoters regarded the forma- 
tion of the Joint Committee as the only way of carrying out. the 
recommendation of the Select Committee of 1906. that there 
should be one central authority controlling the supply of elec- 
trical energy; it was also the only means of safeguarding the 
interests of all the existing authorities. 


E 


954 


ELECTRICAL ENGINEERING 


JUNE 25, 1908. 


ылыш == шшш ———————————JÀ—— emm шш ы MI MU ыз он ис RE E SS TUNES EDIT ee 
—————————MMMÁÉÉÉÉÉÉÉEÉR—R———————————MMMMÉÁM————————————————————— 


THURSDAY, JUNE 181н (TWENTY-THIRD DAY). 


1n reply to Mr. Morton, for the West Ham Corporation, 
witness said the promoters were quite willing to agree not to 
supply docks, &c., situated wholly within any individual 
borough. 

1n re-examination, Mr. Conacher said if the local authorities 
gave notice in time they could be represented at the first meeting 
of the Joint Committee, and have a hand in the election of the 
standing arbitrator. Furthermore, as at the first meeting, no 
stuck would have been issued, the companies’ representatives 
would only have one vote each, equally with the local 
authorities, so that it a sutlicient number of local authorities 
applied, they might actually have a majority of votes at the 
first meeting. 

The CHAIRMAN interposed with a question as to whether it 
was the intention of the promoters to proceed with this ВШ 
before they knew another ВШ was to be promoted. 

Mr. CoNACHER said yes. lt was the intention to proceed with 
it from the moment it had had to be withdrawn last Session 
through lack of time. 

The CHAIRMAN: Would you proceed with your Bill in the 
event of the other Bill being passed ?—The other Bill is in two 
parts, viz., the bulk supply, and the competition. We dread the 
competition very much. but so far as this Bill is concerned we 
mean to go forward. 

The CHAIRMAN : But do you consider the other proposal de- 
structive of yours?—We dread it very much, and think it 
unnecessary. 

In reply to some questions with regard to the working of the 
Joint Committee, Mr. Conacher pointed out that in the Port of 
London Bill it was proposed to have 25 members, whilst the 
Clyde Trust, a very important body, had also a large number 
of members, and he had never heard of any disputes. 

Mr. J. B. BRAITHWAITE, chairman of the City and County of 
Lendon Companies, said he had had considerable experience of 
raising capital for electrical enterprises, his firm of Foster & 
Braithwaite having raised over £1,.000,C00 for lighting and trac- 
tion undertakings. The London companies had promoted this 
Bill, as they regarded it as the only possible and the best 
solution of the problem of the supply of electricity in London. 
Obviously, the bin would solve the problem at a considerably 
smaller capital expenditure than in the case of a new company, 
which would have to put down an entirely new generating 
station, feeders, and distributing mains. 

The CHaiRMAN : When you say it will solve the problem, you 
mean within the area in which you operate? 

Mr. BRAITHWAITE said he meant it would solve the problem 
for London. They had taken in a considerable “fringe.” and 
it would be many years before this was completely developed ; 
he was certainly of the opinion that the scheme would solve the 
problem for the next 25 vears. 

In further answer to questions by the Chairman, Mr. Braith- 
waite said he did not suggest that the £1,000.000 under the Bill 
would be sufficient for the next 25 vears. They would have to 
come to Parliament for further capital expenditure. 

Mr. BRAITHWAITE, continuing his evidence, referred to the 
pioneer work of the companies, and to the fact that they had 
followed invention so closely in the machinery installed in their 
stations that considerable “‘scrapping’’ of plant out of revenue 
had taken place. If allowed to carry out the present project, 
they would unify the electric supply of London into one homo- 
genous whole ready for the purchasing authority in 1952 or 1952. 
He also laid stress upon the greater security of supply for a 
number of stations compared with that from a single station, 
say, at Barking. Another point in his opinion which was in 
favour of the present Bill was that it involved no consideration 
as to what he termed ''watered"' capital, which under the 
previous Bill would exist to the extent of the £300.000 which was 
to be paid in interest out of capital during construction, and 
would have to be paid back by the purchasing authority, 
although it was not represented by assets. Summing up, he said 
there would be the minimum interference with the streets, owing 
to such a large network of mains being already laid, and this 
should appeal to the local authorities. 

Lord Lamixcton asked what would be the effect upon the 
scheme if the local authorities did not join in? 

Mr. BRATTHWAITE said it would not then help London very 
much, but the companies would have the powers of linking up. 

With regard to the finance of the Bill. he considered the 
guarantee of all the companies for the stock would be a very 
great factor in raising the necessary capital. For the vear 1907, 
after paying interest on debentures, the companies had the sum 
of 2577.294 available for the interest upon the stock, many 
times the amount which would be necessary. 

In the course of further evidence, Mr. Braithwaite said the 
existing conditions had forced the companies to build а large 
number of generating stations and to spend much more capital 
than would have been necessarv otherwise, and it was most 
unfair that the effect of these circumstances should be made use 
of as the foundation for arguing that a new company should be 
allowed to be formed. On the effect of the promotion of power 
sills for London upon the securities of the existing companies, 
he endorsed the views of Mr. Seale, referred to in our last issue. 

Lord Wirrny suggested that the large number of generating 


stations erected in the area had been rather the result of jealousy 
between the local districts. 

Mr. BRAIIHWALTE said the position would never have arisen if 
Parliament had districted London only into, say, three large 
areas. 

Mr. FREEMAN, cross-examining on behalf of the London County 
Council, pointed out that far trom being a comprehensive scheme, 
this Dill only included eight companies; five others were pro- 
noting a scheme of their own, whilst the South London Electric 
Supply Corporation was not a party to either scheme. Mr. 
Braithwaite said this was so, but he claimed that the scheme 
of the Bill was a comprehensive one, and that as the other 
companies and local authorities came to see the advantages of 
it, they would join in. Mr. Freeman then dealt with a sug- 
gestion made in the report by the Board of ‘Trade upon the 
Bill (given on p. 955), that the powers of the Bill should be 
limited to allowing mutual supply, and asked why, if the 
companies received this power, they wanted the Joint Com- 
mittee. The answer was that the power to supply local authori- 
ties was an essential part of the scheme. Оп the question 
of the alteration in the prices to be charged by authorised 
distributors, Mr. Braithwaite agreed that it was a novel pro- 
posal, and he was aware that the Board ot Trade had reported 
its doubt as to the сотраціеѕ being competent to legislate in 
this way, but novel things would have to be done it this problem 
was to be attacked. ‘he whole circumstances in London were 
unprecedented. 

Lord LawixcToN asked if the primary object of the Bill was 
to make for more economical working of the companies' under- 
takings or the interests of London as a whole. 

Mr. BnarrHwarrE said the supply of London was the first 
consideration of the Bill. 

Lord Lamixctox: Your evidence has rather been that the 
more economical working of the companies' undertakings was 
the first consideration. | 

Mr. FREEMAN, in further cross-examination, said that, under 
the terms of the Bill, if the Joint Committee was purchased 
in 1932, the purchase price of the stock was 110, in addition 
to goodwill. · A good deal of discussion took place on this 
matter, Mr. Braithwaite maintaining that whether purchased in 
1932 or 1952, the stock was purchasable at par. Eventually, 
however, Mr. Balfour Browne, for the promoters, agreed that 
Mr. Freeman was correct, but it certainly was not the intention 
of the Bill. The redemption at 110 in 1932 was as between the 
stock-holders and the Joint Committee, and did not concern the 
purchasing authority, &c. The Bill, therefore, should be made 
quite clear on this point, as he did not think this proposition 
would be fair. 

Mr. BRAITHWAITE had previously mentioned that the interest 
out of capital during construction paid by the new company 
would be “watered " capital, which would hats to be paid back 
by the purchasing authority, whereas under the present Bil 
urere would be no ‘‘ watered ” capital; but Mr. Freeman suggested 
that if the stock under this Bill was issued at 80, there would 
be considerable “ watered " capital to be repaid by the purchasing 
authority in this case also. Mr. Braithwaite said Mr. Freeman 
had no right to assume that the stock would be issued at 80, and 
therefore he could not agree that there would be watered stock. 
Mr. Тлгвот, К.С. for the Camberwell Borough Council. questioned 


. Mr. Braithwaite as to the extinction of the present rights of 


the Council as to purchase by the Bill. He put it that the new 
conditions were absolutely against the obligations accepted by 
the company to secure the Councils consent to their order 
originally. Mr. Braithwaite did not dispute the facts, and said 
it was the effect of the general scheme. 

Mr. Tatspot then cross-examined on behalf of the promoters of 
the London and District Electric Power Bill, and confined him- 
self to endeavouring to ascertain the circumstances which led up 
to the promotion of the Bill. It appeared that in August last 
vear all the London companies agreed to promote a power Bill 
upon the lines of the present one, but in October or November 
some of the companies came to the conclusion that the power 
business in their area was not of sufficient interest to warrant 
them continuing in the promotion. Consequently these particular 
companies promoted a separate Bill, asking for smaller powers. 

Mr. TaLBor suggested that the present Bill was only intro- 
duced as a weapon for opposing the London and District Power 
Bill, although there were certain clauses in it which would be 
of value to the companies. 

Mr. BRAITHWAITE said this was certainly not so. for the Bill 
was decided unon before the companies heard of the Londorr 
and District. Bill. 

In re-examination, Mr. BRAITHWAITE, upon the question of 
transfer of undertakings to the Joint Committee, and the conse- 
men extension of life, said that such transfers must be by 
the consent of the Board of Trade, and, further, an application 
would have to be made to Parliament for the necessary capita? 
powers, as the £1,000,009 by the present Bill was not applicable 
to this matter at all. 

Mr. W. Е. Frapcate. Chairman of the Charing Cross. Citv. & 
West End Electricity Supply Co., said he had been for two 
years Chairman of a committee of the London companies whictr 
had been formed for considering the question of electric suppl v. 
and the present Bill was practically the one which was with- 
drawn last Session. A good deal had been made of his state- 
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ment at the annual general meeting of his company, that there 
was no intention of raising £1,000,000 immediately, and that a 
few thousand pounds Sd probably sutlice at first. This had 
reference to the position of the Charing Cross Co. as a guarantee- 
ing company towards the £1,000,000 which it was proposed to 
raise under the Bill, and was in comparison with the enormous 
sums which the new company would have to raise. He meant 
by a few thousand pounds something in the nature of £200,000 
or £500,000. 

The cross-examination of Mr. Fladgate was very brief, and 
this closed the case for the Bill. 


Board of Trade Report upon the *' Eight-Company" Bill. 


As mentioned in the cross-examination of the companies’ wit- 
nesses, the Board of Trade has reported upon the proposals of 
the Bill. and we give below the main points in this report :— 

The Board observes that the Bill contains provisions for the 
formation of a Joint Committee of the London Electric Supply 
Companies, for the supply of energy by them in bulk through- 
out London, and an area surrounding London, and for agree- 
ments between the companies, not only for the mutual supply 
of energy in bulk, but also for the joint management and 
working of generating stations and works, the appropriation and 
division of receipts, and the provision of capital. The report 
does not deal with the general questions of pony raised by 
these proposals, but only with the details of the clauses. 

Clause 2. (Interpretation) :—The definition of the expression 
"authorised distributor’’ limits the bodies who could be sup- 
' plied with electrical energy in bulk under the Bill, to bodies 
engaged in the business of supplving energy at the date of the 
р 28 of the Act. This would exclude from all benefits under the 

ill any undertakers in the area, who, though authorised to supply, 
have not yet commenced to sunply. Such exclusion seems to 
the Board undesirable. The definition of the expression “power 
purposes " limits the consumers who would obtain апу benefits 
from a reduction óf price under Clause 42 of the Rill to con- 
suiners whose maximum demand is not less than 5 kilowatts. It 
appears to the Board that this might exclude a large number of 
small users. 

Clause 30. (Agreements between Joint Committee and com- 
panies and distributing authorities) :--The first proviso to para- 
graph C of the clause provides for Board of Trade approval of 
agreements for the acquisition of stations and works. The Board 
would prefer not to have the duty placed upon them of approv- 
ing these ayreements. | 

Clause 35. (Supply of energy for haulage, traction, &c.) :— 
The Board observe that there is no provision in the clause as to 
the price to be charged for а supply, or the conditions under 
which the supply is to be given, or for penalty in case of 
failure to supply. The definition of ‘‘ power-purposes ” in Clause 
2 of the Hill does not appear to include haulage, traction, &c. 

Clause 38. (Guaranteed Stock) :—The Board observe that the 
stock may be issued at such prices as the Joint. Committee may 
think fit. It appears to the Board that this might affect the 
question of purchase under Clause 43 of the Bill. The Board 
observe also that the stock is redeemable in 1932 or 1952, but 
that there is no provision for redemption of the stock after 
the last-mentioned date. 

Clause 41. (Application of revenue) :— The clause provides, 
inter alia, for the formation of a reserve fund. "There is ap- 
parently no limit to the reserve fund, and no provision as to 
what it is for or what becomes of it on the purchase of the 
undertaking. 

Clause 42. (Supply of electrical energv by companies and 
distributing authorities for power purposes) :—This clause limits 
the price which may be charged for power purposes Ьу London 
electric supply companies and local authorities authorised to 
supply in the Administrative County of London. Ав pointed 
out above, consumers whose maximum demand is less than five 
kilowatts are excluded from the benefits of this clause. The 
Board doubt whether it is competent for this Bill, promoted by 
London electric supply companies, to limit. the prices. which 
may be charged by local authorities. The clause provides that 


the Board of 'Trade may fix temporarily prices in excess of - 


those named in the clause. "This provision is unusual. The 
Board think that the promoters should not be allowed in апу 
case to charge prices higher than the maxima fixed by the Bill. 
It is a matter for consideration whether the prices named in the 
clause are sufhciently low, having regard to the benefits sought 
by the promoters under the Bill. 

Clause 45. (Purchase of undertakings of Joint Committee and 
London electric supply companies at one and the same time) :— 
The Board observe that the sub-clause 3 provides for the 
purchase of the undertakings mentioned in the clause in 1952 
or 1952, but that there is no provision for purchase after the 
last-named date. Sub-clause 9 contains provisions under which 
the local authority for апу district may purchase from the pur- 
chasing authority the distributing mains, plant, and works, 
within the area of such local authority. It appears to the 
Board that the expediency of this provision is somewhat doubt- 
ful. In the event of the provision being allowed, the Board 
call attention to the fact that there is no provision as to who 
is to decide what proportion of the purchase prices ‘‘ may reason- 
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ably be attributed to the mains, plant, and works so pur 
chased." 

Clause 45. (Authorising agreements between companies for 
mutual assistance) :— The Board observe that the provisions for 
joint management and working of the generating stations and . 
undertakings, and for the appropriation and division of re- 
ceipts, and the provision of capital, are not necessary for the 
general purposes of the Bill as regards mutual supply of energy 
in bulk, and the Board think that an agreement under the 
clause for the purposes aforesaid might lead to some confusion 
аз to who would be the undertakers liable to the public in any 
particular district. The Board suggest for the consideration 
of the Committee, that the clause should be limited to a provision 
enabling the companies to supply electrical energy in bulk one 
to another. 


Case for the Opposition to the ‘‘ Eight-Company ” Bill. 


ө 
West Ham. 


Mr. Morren, for the West Ham Corporation, said the whole 
point on preamble between him and the promoters was as to 
the supply of energy for railways, docks, canals, &c. If it 
could be made clear by any form of words that there would 
be no competition in respect of docks, &c., in West Ham, then 
practically the whole case of the Corporation would go, and 
he would only have a few clause matters to discuss later. Of 
the two Bills, the Corporation much preferred the present one. 


FRIDAY, JUNE 19rg. (TWENTY.FOURTH DAY.) 


Some Explanations of the Scope of the ‘‘ Eight-Company" Bill. 


At the commencement of proceedings the Chairman put а 
number of questions, in order, he said, to clear up in the Com- 
mittee's minds the effect of the purchase clause and one or two 
other clauses connected. with it. He said it appeared to. him 
that, under the purchase clause, the Joint Committee could 
purchase generating stations or works of any electrical supply 
companies or distributing authorities. Did that mean the whole 
system? 

Mr. Criprs, for the promoters, said that it was not intended 
to apply to the distributing system, and the words could be 
altered if they were too wide at present. The promoters only 
intended the words to apply to the generating side of the 
undertaking. including, of course, the mains as far as, and 
including, sub-stations. 

The CHAIRMAN next pointed out that under Clause 45 any 
generating station’ and works purchased by the Joint Com- 
mittee ceased to become the property of the electric lighting 
company. In that event, he read the Bill to mean that, whereas 
these undertakings, so transferred, would, in the ordinary 
course, be purchasable under the terms of the Electric. Light- 
ing Acts, after transfer they belonged to the Committee, and 
would not be sold at the then value. He assumed the pur- 
chasing authority would then have to purchase the Joint Com- 
mittee's stock at par, plus compensation for the loss of busi- 
ness bv all the companies for the next 20 vears, although if 
the Committee did not purchase апу of the electme lighting 
companies' undertakings, these undertakings would be purchas- 
able under the Electric Lighting Acts. 

Mr. Cripps said that might be the effect of the Bill as it 
stood at present. 

The CHAIRMAN : Surely it is the effect, and it would obviously 
be an enormous advantage to the companies to sell to the Joint 
Committee. 

Mr. Crirrs said that this had been brought to the notice of 
the promoters, and they were considering it at the present 
moment. Although he would like to postpone discussion of it 
in the absence of Mr. Balfour Browne, he would like to point 
out that no transfer could take place to the Joint Committee 
without the consent of the Poard- of Trade, and, further. the 
capital powers of the Joint Committee were quite insutlicient 
for purchasing any undertaking. 

Lord SauNpERsON asked, if the purchasing authority did not 
purchase until 1952, could апу one of the local authorities 
purchase the undertakings in their areas in 1952? 

Mr. Cnirrs said the local authorities could not purchase then. 


Opposition to the *'' Eight-Company"" Bill (Continued). 


City or LoxpoN CORPORATION. 


Sir Raira LirrrER, for the City Corporation, said hé opposed 
the Bill for the reason that it aimed at utterly defeating the 
objects of past legislation with regard to purchase, so far as 
the City Corporation were concerned. When the City & Char- 
ing Cross Companies were granted orders for supply in the 
City, a bargain was made with the Corporation by which they 
were given а right to purchase so much of the two under- 
takings as was necessary for the purpose of the City of London, 
on certain terms, in 1914. Under the Bill this right would be 
absolutely overridden without any consideration whatever. If 
the undertakings of the two companies supplying the City were 
transferred to the Joint Committee, the Corporation could not 
purchase at all, and he maintained that the one object of the 


E 2 


956 


Bill was to make the £13,000.000 capital of the companies of 
London more valuable than it was at present. 

Loup Lvrro asked how the City would be affected by the 
“linking up” powers. 

"IR. Raras Lirrier replied that the City would not be 
affected at all, provided new mains were not laid in the City. 


WILLESDEN. 


Mr. BrENNERHAsSETT, addressing the Committee on behalf of 
the Willesden Urban District Council, complained that, as tħe 
Bill stood at present, his Council could not obtain a supply 
from the promoters of this Bill without the counsent of the 
North Metropolitan Power Co., Wiliesden being marked as an 
area already supplied by a bulk company. As a matter of fact, 
the North Metropolitan Power Co. had no compulsory ромегв 
of, supply in Willesden, and were merely supplying the Council 
under an agreement. Therefore, when this agreement came to 
an end, the Council. wished to be fiee to go to the Joint Com- 
mittee for a supply if this Bill passed. At present they would 
have to obtain the consent of the North Metropohtan Power 
Co. under the Bill. 

Lord SauNDERSON said that if Willesden was not in the area 
of the North Metropolitan Power Co., as Mr. Blennerhassett 
had stated, then he failed to see how they would have to get 
their consent. 

Mr. BrENNEnHAsSsETT said that he only wanted it made clear 
that the consent of the North Metropolitan Co. would not be 
required before Willesden could go to the Committee. 

Mr. Cnirrs, for the promoters, said that at present Willesden 
was supplied by the North Metropolitan Power Co., and, there- 
fore, was in the area of supply. His opinion was that when 
this agreement expired, Willesden would have a free hand. 


WESTMINSTER, ST. JAMES'S AND PALL MALL, Моттіхс HILL, AND 
KENSINGION COMPANIES. 


Mr. Seymour Burke, К.С. for these four companies, said 
that so far as the Bill was based on the principle of associa- 
tion between companies for mutual assistance, it commanded 
his entire sympathy and support. But he objected to the Joint 
Committee. for the reasons already put torward by other oppo- 
nents, and he also objected to the purchase clause, for reasons 
which would be very clearly set forth bv Mr. Blennerhassett, on 
behalf of the Westminster City Council. Apart from that, the 
sympathy of his companies was entirely with the promoters. 

The Снаткмах : Has the question of linking up your stations 
with those of the other companies been considered * 

Mr. BURKE said he supposed it could quite well be done, but 
he had not considered the question, ind was not prepared to 
express an opinion. 


MARYLEBONE. 


Mr. E. R. ЮрғвехнАм, Chairman of the Marylebone Electric 
Lighting Committee, said that the measure of public control 
provided by the Joint Committee was insuthcient. for the reason 
that, whilst the Marylebone Council approved of the idea of a 
Joint Committee, this one was not representative of the whole 
supply authorities of London. In addition to the voting power 
of the companies being sutticient to out-vote the Councils, it 
appeared that a minority on the Committee could only go to 
the standing arbitrator on a question which affected their own 
local interests, and not on a question of general policy. In 
order to get proper control, every local authority should have 
the opportunity of guaranteeing to the extent of their own par- 
ticular interests. Probably in this way local authorities would 
prefer to take a supply in bulk and guarantee, rather than spend 
further capital on new plant themselves. He also objected to 
fixing the price of power for seven years under the Dill. 

Mr. C. A. Cripps, K.C.. cross-examining for the promoters, 
asked for the witness's views as to what sutlicient public control 
should consist of. Mr. Debenham said the only way appeared 
to him was that everybody should be compelled to come on to 
a Joint Committee, and guarantee either in proportion to their 
output or capital expenditure. Mr. Cripps suggested that at 
present all the local authorities could come on to the Committee 
and have the same voting power, if they guaranteed stock to 
the same amount, but Mr. Debenham saw no chance of the 
local authorities coming on to the Committee as the result of a 
private Hill. 

Mr. Cripps next asked witness’s views as to the arbitration 
clause, and Mr. Debenham said that supposing only the Maryle- 
bone Council came on to the Committee, and the Committee 
proposed to erect a new generating station which the Marvlebone 
representative did not think was sutliciently. good for London 
as a whole, or even for Marylebone, he would have no power 
to refer to the arbitrator. He wanted the minoritv to have 
the power of bringing questions before the arbitrator. 

In re-examination, witness said that, as things were at present, 
local authorities could not join the Committee and guarantee 
stock without the consent of the Local Government Board. 

Mr. А. В. Caner, addressing the Committee on behalf of the 
St. Marylebone Borough Council, said they opposed with the 
greatest reluctance, because they recognised that the principles 
upon which the Bill was founded, or purported to be founded, 
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were the right principles upon which a solution of the problem 
of supply ot electricity in London must proceed. 1n any such 
scheme the existing undertakings should be made use оп, and 
a semi-public body formed to manage the supply, and to utilise 
the foundations laid by the pioneer concerns rather than to 
demolish them. But he argued that, with the committee consti- 
tuted as proposed by the Bill, if there: were two cour:es open, 
the ccmpanies would, by the aid of their majority of votes, 
naturally adopt the course which would be best suited to their 
own interests. Another objection to the scheme was that every- 
body was to have one vote irrespective of the size of their 
undertakings. The Marylebone Council had a very large under- 
taking, and felt they would have a right to a greater. weight 
in the councils of the Committee than would be given under 
the scheme. At present, the companies were finding the money. 
and he agreed that, in these circumstances, they must have the 
control, but if passed in its present form the scheme would 
tend to create an electrical trust which would make the solution 
of the problem more difficult than ever. With regard to Clause 
43, regulating the power prices to be charged by authorised 
distributors, this would not affect the Marylebone Council. very 
much, as they were able to supply well within the proposed 
charges, but it was an unprecedented thing to alter general 
legislation in a private Bill. 


MONDAY, JUNE 22xp.—(TWENTY.FIFTH DAY.) 


Mr. Cnirrs, referring to the Chairman's question on Friday 
with regard to purchase, said the promoters had considered the 
point, and it was never the intention to obtain an nham ed 
price for any works which were at present purchasable under 
the terms of the Electrice Lighting Acts, and words had been 
inserted in the purchase clause to make it absolutely clear that 
the works now purchasable under the Electric Lighting Acts 
should remain so. Thus it would not be to the advantaze of 
the companies to transfer their undertakings to the Joint 
Committee from the point of view of ultimate purchase. 


WESTMINSTER. . 


Mr. BnEeNNERHASSETT, for the Westminster City Council, said 
that over portions of seven companies the Council had powers 
of purchase in 1931, and they wished these powers to be main- 
tained intact. The Bill was a gross attempt to deprive them 
of these powers without any compensation whatever, and апу- 
thing more like confiscation he had never heard of. It had 
been said that the local authorities of London could not exercise 
their purchase. powers owing to the fact that many of the 
generating stations supplied more than one area. But the ques- 
tion was a simple one in Westminster, as the Council could 
purchase the whole of the undertakings of the Westminster, ^t. 
James's, and Central Co.'s, with power stations, in addition to 
the greater part of the Kensington & Knightsbridge Со. The 
whole effect of the Bill was to make the Westminster City 
Council a distmbuting authority, a position which they refused 
to take up. The Council also strongly opposed. the scheme of 
linking up under clause 45, because, although in theory the 
rights of purchase would not be affected, in practice they could 
not be enforced, for the reason that once all the undertakings 
were linked up any purchasing authority proposing to purchase 
their own local company would have to pay such heavy com- 
pensation for severance from the whole linked-up undertaking 
that the purchase powers could not be put into effect. 

Mr. Jous Hunt, Town Clerk of Westminster, gave evidence 
in support. Mr. Hutchinson, in cross-examination, put it to 
witness that the Westminster Council had two alternatives, 
either to pay a heavy price for severance, in addition to *" their 
value," or, 1f they only purchased those companies which were 
wholly within Westminster, then they would be subject to com- 
petition from the companies not purchased. Mr. Hunt did not 
dispute these facts, but said the Bill would impose an extrava- 
gant claim for severance in respect of those companies which 
were at present wholly within Westminster. 


CAMBER WELL. 


Mr. Targor, K.C., for the Camberwell Borough Council, men- 
tioned the special position of that body with regard to the 
purchase of the County of London Electric Supply Co.'s under- 
taking in that area. The Council could purchase at апу time 
before 1931 by repaying the capital expenditure properly ex- 
pended by the company in respect of Camberwell, plus 55 per 
cent.. and also the making up of the company's dividends to 
5 per cent. from the commencement: or they could purchase at 
"their value," plus value of goodwill, to be determined by arbi- 
tration, whilst they had, in addition, the ordinary rights in 
1931 of purchase under the Electric Lighting Acts. The whole 
of these rights were to be taken away under the Dill. without 
any justification whatever, and he asked that Camberwell should 
be excluded from the purchase clause of the Bill. 

In answer to the Chairman, Mr. Talbot said that the Camber- 
well Council had petitioned against the London and District 
Electric Power Bill, but the promoters of that measure had 
agreed to a clause safeguarding the purchase rights of the 
Council, and they did not now oppose the other Bill. 
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BARNES. 


Mr. Reaper Harris, K.C., asked for exclusion on the follow- 
ing grounds :—(1) There would be no advantage to the Council 
by the passing of the Bill; (2) the district of Darnes was not 
necessary to the success of the Bill; (3) there was no precedent 
for including Barnes. . 

STEPNBY. 

Mr. WiLLIAMs, for the Stepney Borough Council, said they 
had tried to give the Bill the most favourable consideration. 
In fact, they were favourable to the linking-up powers, but 
there were several matters which were detrimental to the 
Stepney Councils interests. For instance, they claimed the 
right to demand a supply in bulk on reasonable terms, but the 
Maximum prices named in the Bill. were unreasonable. His 
next point was that the agreements between the companies and 
Joint Committee were not binding, and that to ensure the terms 
not being altered hereafter, the agreements should be scheduled 
to the Bili. He also objected to competition, although the 
Council and the promoters had practically come to terms, the 
remaining points being more in the nature of clause questions. 
Mr. Williams’ next abiection was to the proposal to alter the 
charge which shall be made for electrical energy for power 
purposes, and challenged the right of an independent body, 
such as the Joint Committee, to alter the present charges, or, 
as the clause provided, to bring the authorised distributors to 
arbitration on the question. The whole point was foreign to a 
private Bill, and in support of a request to have the clause 
struck out he quoted the Board of Trade report on the Bill. 


MIDDLESEX. 


Mr. Рошоск, K.C., for the Middlesex County Council, asked 
to have all portions of that county struck out of the Bill, 
especially as à very much smaller portion was included in this 
Bill than in the last one. Discussing the details of the Bill, he 
complained that the Middlesex County Council would have no 
power, under the Bill, to representation upon the Joint Com- 
mittee. This demonstrated the ditliculties the promoters felt 
themselves to be in, and justified the position the Middlesex 
County Council took up, viz., that complications were certain 
to be encountered the moment the area of more than one county 
council was dealt with. The only reason put forward by the 
promoters for including Middlesex was the report of Mr. Luke 
White’s Committee, and, with every respect, he suggested that 
the Committee should not be guided by this report on such an 
important matter. 

At the midday adjournment, Mr. Cripps handed in clauses 
providing that in sanctioning any transfer of the companies' 
undertakings to the Joint Committee, the Board of Trade 
shall have regard to the terms upon which the undertaking 15 
purchasable by the local authority, and also that the Joint 
Committee shall not receive any enhanced value in comparison 
with the present purchase terms. 

The CHalkMAN announced that, pending a decision upon the 
London and District Bill and the present Dill, the Committee 
proposed to postpone hearing the Bill of the other four com- 
panies. 

ISLINGTON, 

Mr. W. F. Dewey, Town Clerk to the Islington Borough 
Council, said his Council strongly opposed the Bill, although 
they were not appearing by counsel. 


LoNpoN County COUNCIL. 


Mr. Freeman, K.C., in opposing the Bill for the London 
County Council, said that body was still of the opinion that 
the solution of the problem was one comprehensive scheme 
over an area greater than London alone, and not a mere linking 
up of the existing undertakings for general purposes. The 
County Council was entirely in favour of the powers in Clauses 
45 and 46 (which authorised the companies to give mutual 
assistance), with the exception of the provision that new gene- 
rating stations could be set up by a combination oi the com- 
panies. ‘These voluntary powers, so far as the companies them- 
selves were concerned, gave all that could be required, apart 
from the comprehensive scheme. Thus the companies would 
be enabled to fill up the gap, ànd meet the demand, whilst a 
larger and more comprehensive scheme was being brought into 
existence. But the proposal to create the Joint Committee. the 
County Council did not regard as in the public interest. The 
Council did not desire to take part in any combination of 
trading companies and local authorities, for the reason that 
this, in their opinion, could not form a satisfactory solution 
of the problem. Dealing with the clause providing for the 
transfer of undertakings to the Joint Committee, Mr. Freeman 
pointed out that, inasmuch as the Board of Trade in their 
report refused to accept the duty of sanctioning such agree- 
ments, it must be struck out, for it was contrary to Parlia- 
mentary practice to thrust upon a Government Department 
duties which they did not desire to have. The same remark 
applied to the modification of the purchase clause put in that 
day. because the Board of Trade was again brought in against 
its will. Another provision to which exception was tàken wax 
the unprecedented power, in a private Bill. of altering the ex- 
isting prices of supply. both as regards local authorities and 
companies, "The County Council saw no reason for the creation 
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of the Joint Committee, and failed to see what it could accom- 
phsh, which the companies, so far as they themselves were 
concerned, could not accomplish under Clause 45, viz., the 
power to associate. The real reason for the Joint Committee 
was on the financial question, for the Joint Committee was em- 
powered to raise stock which might be issued at 70 or 8), and 
which would have to be redeemed at par by the purchasing 
authority in 1932 or 1952. And further, in the same connection, 
the effect of the amendment to the purchase clause with regard 
to taking over the existing undertakings was that these were 
removed from the category of separate undertakings, and placed 
in that of the undertaking upon which the capital expenditure 
had to be repaid; he admitted that it removed the extra 20 
years’ purchase granted by the Bill as drafted, but it did not 
alter the terms of purchase. Summing up the position of the 
County Council in this matter, Mr. Freeman said that they 
were very much in favour of there being a central authority 
which could purchase all the generating stations at a particular 
period, and they were very strongly in favour of the terms 
of purchase remaining those of the Electric Lighting Acts, 
viz.. the then value, which was a perfectly well recognised com- 
mercial basis. But the Council did object to the elaborate 
machinery of the Joint Committee, and all that was implied in 
it, for the reason that thev said it was not necessary for the 
purpose of carrying on the supply of electricity in London. 
They regarded it merely as machinery for fictitiously enhancing 
the value for purchasing purposes, and it ought not to be 
allowed. The Council would strike out everything from this 
Bil except the power to the companies to associate, and to 
supply authorised distributors in bulk. 

Mr. FREEMAN, in reply to the chairman, said that the attitude 
of the London Countv Council with regard to the first Bill 


was that whereas the Council was in favour of bulk 
supply froin one large generating station, they 
objected in the first place to the clause substituted 


for the Kitson clause, and also to the purchase clause, 
but, as a matter of fact, several interviews had taken 
place between the promoters of the London and District Electric 
Power Bill and the London County Council, and he was in a 
position to say that the two parties were now substantially in 
agreement as regards these two clauses. 

The Chairman then put some questions with regard to the 
financial prospects of the London and District Electric Power 
Bill, in reply to which Mr. Freeman said that the Council did 
not think they were in a position to express any opinion upon 
this apart "from the raising of the £600.000 during the first 
twelve months, which had been agreed to by the promoters. 
The question of finding the further capital, the Council desired 
to leave to the co:nmittee after having heard all the evidence. 

The CHAIRMAN said that obviously neither the House of Lords, 
the House of Commons, the London County Council, nor the 
promoters could say definitely whether the capital would be 
raised until the promoters endeavoured to get it. 

One other question from the Chairman elicited the answer 
fron Mr. Freeman that whilst the London County Council 
regarded the proposal of the combined companies with regard 
to linking up as a means of filling а gap, it should not be 
allowed as a permanent proposal. 


PROMOTERS OF LONDON AND District Erecrric Power BILL. 


The Honourable J. D. Frrvzceratn, K.C., then conimenced his 
speech on behalf of the promoters of the London and District 
Electric Power Bill against the Companies’ Bill, in which he 
combined his reply to the case against his own Dill. He said 
that the opposition to his own Bill resolved itself into three 
sets of opponents, viz., the Local Authorities, the Companies, 
and the County Councils. There were 93 local authorities in 
the area within which it was proposed to supply, of which 34 
were authorised distributors, and of these only ten appeared 
before the Committee. There were also the special oppositions 
of the City of Westminster and the City of London. So far 
as the latter were concerned, he hoped that the modified Kitson 
clause, which he would suggest later. would meet the views of 
Westminster, whilst with regard to their opposition to the clause 
allowing the promoters to acquire undertakings, he was quite 
ready to show that any modifications to this clause should not 
be assented to. So far as the City was concerned, he confessed 
he was at a loss to understand their opposition, for the only 
contribution which this historic body had made towards the 
elucidation of the problem of the electric supply in London 
had been the expressed wish that mains should not be laid 
in the City. Passing to the opposition of the authorised distri- 
butors, he said this was based mainly upon two grounds: first, 
that they did not want a supply in bulk because they could 
generate more cheaply themselves, and secondly, they objected 
to the competition. Far his part, he maintained the position he 
took up in opening the ТИП, namely, that the opportunity of 
obtaining a supply in bulk from a large generating station was 
a valuable option to the authorised distributors, and at the 
same time there was no obligation of anv kind upon them to 
take it. But he rather thought the fear of competition was 
at the bottom of all the opposition to the Bill, and he asked 
the Committee to keep in their minds what was the character 
of the competition that was to be set up, and whether it was 
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of a kind that ought to be prevented or obstructed by Parlia- 
ment. Undoubtedly the greater d ee of the income of 
the present authorities was from lighting, and in the case of 
both the companies and the local authorities the competition 
of the power company would be in respect of only one-tenth 
of their total business. The suggestion had also been made that 
the clause providing that 20 per cent. of the supply given to a 
power user might be used for lighting was too liberal in view 
of the use of metallic filament lamps. No material facts had 
been given to the Committee on this point, but if any evidence 
could be produced to show that 20 per cent. was too high a 
proportion under the new conditions he was prepared to have 
this reduced. So far as the competition with consumers of over 
250 kilowatts was concerned, he maintained that this was а 
perfectly reasonable competition. Why should not large manu- 
facturers get their current at the cheapest possible rate. In 
the interests of the public alone, he asked the Committee to 
pass the Bill The companies and local] authorities in posses- 
sion. lost sight of the fact that in opposing his Dill they were 
ignering the interests of the manufacturer, but the manufacturer 
in London was exposed to competition both at home and abroad, 
and in opposing competition in the supply of electric power the 
existing authorities looked upon the large manufacturer merely 
as a source of income. There was one aspect of the case to 
which he was bound to refer. Both local authorities and zom- 
panies were emphatic on the point that they could supply more 
cheaply than the power company, but if this was so, what had 
they to fear from competition. ‘They could not have it both 
ways. It had been said, in some cases by the same witness, 
that the authorised distributor would be ruined by competi- 
tion, and then that he could supply much more cheaply than 
the power company. Special reference was then made to the 
opposition of the Stepney Company, which had made an agree- 
ment with the Administrative Company in 1905, and during 
his cross-examination of the promoters’ witness, Mr. Williams 
for the Stepney Council, had asked whether this company would 
be сосе to give similar terms. In reply to this, the pro- 
moters asked Mr. Williams to submit a clause, but no such 
clause had yet been submitted, and he could only presume that 
the Stepney Council, as in 1905, was waiting to see whether. the 
Bill passed the House of Lords before they came forward 
with a proposal. In his case for the companies against the 
Bill, continued Mr. Fitzgerald, Mr. Balfour Browne had made 
a feature that there had been a Parliamentary bargain which 
in effect would prevent Parliament from passing this power Bill, 
and, of course, from passing any other power Bill for London. 
Was there any sort of foundation for such a suggestion? On 
the contrary, Parliament went out of its way to give notice to 
every company and local authority having a provisional order 
under the Act of 1882 that they were not to acquire in any 
shape a monopoly, and that they might be subject to com- 
petition hereafter. 

At this point the Cratrman interrupted Mr. Fitzgerald to 
inform him that the Committee did not wish to hear any more 
from him with regard to the case against his Bill, with the 
exception of his remarks upon the modified Kitson clause, and 
the Purchase clause. Beyond this, would he confine himself to 
his opposition to the Companies’ Bill? 


TUESDAY, JUNE 22хр. (TWENTY-SINTH DAY.) 


Mr. FITZGERALD handed in a number of substituted clauses 
which have been agread in order to get over the opposition of the 
London County Council to the London and District Electric 
Power bill. We give the substance of the vital clauses below. 

All reference to supplying consumers taking 250 kw. and over 
is deleted from the Bill and the ordinary form of .Kitson 
clause inserted, giving the promoters authority to give a supply 
in any area with the consent of the authorised distributor, 
subject to reference to the Board of Trade if that consent is 
unreasonably refused or withheld. There is one addition, at 
the instance of the London County Council, viz., that the Board 
of Trade, in any arbitration proceedings as to the consent of the 
authorised distributor, shall be directed to have regard to the 
financial position of the latter. 

À clause providing for a sliding scale of dividends in relation 
to price has been inserted in the Bill, but the maximum dividend 
of eight per cent. still remains. 

The whole of the original purchase clause has been deleted. 

A separate ‘‘maintenance and renewals” clause has been 
drafted, which provides that, before ascertaining the profits of 
the company, a sum not exceeding 14 per cent. per annum of 
the capital expenditure may be set aside as a maintenance and 
renewals fund. This will prevent the plant being allowed to 
get into a state of disrepair, but as a matter of fact, in view 
of the altered terms of purchase, it will be seen that this 
clause does not assume very great importance. 

The ‘‘insurance fund"' clause, to meet exceptional demands 
from strikes or accidents, now relates to this only; it formerly 
included the ‘‘maintenance and renewals” clause. 

The new purchase clause provides that ''The undertaking 
shall be liable to purchase by any county council or Joint Com- 
mittee of county councils, body of trustees, or other public 
authoritv, who may be authorised by Parliament to purchase 
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the undertaking." The period of purchase has been fixed at 
52 years, viz., 1961, upon *'then value ” terms, on twelve months 
notice, but the right is given to purchase in 1951 or any 
subsequent 10 years on condition that in this event, in addition 
to "then value” of the undertaking, compensation is paid for 
any profits that might have been made during the period between 
the date of purchase and the year 1961. ‘Ihe "then value 15 
to be determined by arbitratien, if necessary. АП maintenance 
and renewals, reserve, and insurance funds remain the property 
of the company. | 

A revision of prices clause has also been inserted. 

In all these matters the London County Council and the 
promoters are agreed, the only outstanding point being that the 
promoters object to specifically naming the former in the Fill 
as the purchasing authority, owing to the strong opposition ot 
other county councils, and the implied threat ot obstruction in 
the House of Commons should this be done. The promoters 
also object to Parliament settling this question so many years 
in advance, although they have no objection to the London 
County Council per se. | | 

The CHAIRMAN decided to leave this point over for discussion 
on clauses, should these be reached. 

Upon one other matter the promoters of the London and 

District Power Bill, and the London County Council have also 
agreed, viz., that £600,000 of capital shall be raised within one 
year, and a substantial commencement of works made within two 
rears. 
: Mr. FirrzcERALD. then addressed the Committee in opposition 
to the “eight company" ' Bill. He said he could not regard 
this Dill as a serious attempt to deal with the problem of electric 
power supply in London. It was not a businesslike or workable 
proposal, and it it were passed it would only have the effect 
of leaving matters very much as they were now. Whatever 
happened, the six “guaranteeing” companies would control the 
whole of the voting on the proposed Joint Committee. Even if 
the whole of the local authorities came on to the Committee, the 
companies would still be in the predominant position as to vot- 
ing. He could conceive of nothing else than constant appeals 
to the standing arbitrator, and the whole constitution and work- 
ing of the Joint Committee would be more like a board set up 
іп а comic opera with the standing arbitrator brought on to 
dance a breakdown. Even with the Committee controlled by 
the ‘‘guaranteeing " companies, it would not be a very happy 
familv, for these companies were for the most part in strong 
competition with each other. Coming to the other side of the 
question, what was the Committee proposing to do; merely to 
utilise the surplus plant in the existing stations, and if neces- 
sary to erect new plant, which would be worked by the indi- 
vidual companies. The argument as to the capacity of any of 
the companies to give a cheap bulk supply was beyond question. 
They conld not, from the position and circumstances surround- 
ing their stations, give such a supply. Both the Metropolitan 
and Charing Cross бов had had bulk supply powers for several 
years, but they had never been able to put them into force 
owing to the high prices which they had of necessity to quote. 
The four large stations from which they proposed to supply in 
bulk were all upon different systems, and the new plant would 
be upon vet another system. Не characterised it as a patch- 
work, peddling scheme, and asked tlf Committee to say that it 
was not one which would solve the problem of electric supply 
in London. 

In answer to the CHAIRMAN, as to the position of the London 
County Council with regard to the purchase of electrical under- 
takings in the area, Mr. Freeman said it was the desire of the 
County Council that either itself, or some other purchasing 
authority, should have power under the Bill to purchase all 
the generating stations, in order to bring them into one hand. 
At present they regarded the purchase rights of the local autho- 
rities as of very little value indeed, owing to the stations supply- 
ing several districts. He admitted that this would take away 
the rights of the local authorities, but the justification for it 
was that it would turn an illusory power of purchase into a 
real one. 

Mr. Batrovr Впожхе, K.C., in replying to the case against 
his Bill, said he was obliged for this explanation by Mr. Free- 
man, for what the County Council desired was provided for 
in this Bill. It showed that the County Council agreed with 
the aim of the Bill, viz., that a central authority for unifving 
the present state of affairs was a necessity. "This, therefore, 
contradicted Mr. Fitzgerald's statement that this Bill was not 
a serious attempt to deal with the problem. Replying generally 
on the case, he contended that to allow a power company to 
compete would be a breach of а Parliamentary bargain, for 
the Electric Lighting Acts distinctly said there might be com- 
petition only bv provisional order or licence. In respect of bulk 
supply, both these Bills were similar, with the difference that 
this one did not interfere with any existing rights, and the 
result was seen in the attitude of the local authorities in regard 
to the two Bills. The local authorities fiercely opposed the 
London and District Bill, whereas they approved the principle 
of his Bill. On the question of purchase, he asked the Com- 
mittee to recollect that his clause provided for purchase in 
1952, whereas in the other Bill the period was fixed at 1961, 
The earlier date was, of course, much more in the interests of the 


public, and he could not understand this attitude of the London 
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County Council. The London County Council had also wished to 
limit the powers of the Bill to coupling up of the companies, 
but this was not the main object of the Bill If this were 
done, there would be no option to authorised distributors to 
demand a compulsory supply, and there would be no central 
authority to unify the systems in the area. Dealing with the 
criticisms of the working of the Joint Committee. Mr. Balfour 
Browne said that no evidence had been called as to ditticulty 
in working such bodies, whereas such Committees, as Mr. Conacher 
had said, were working all over the country ina perfectly satis- 
factory manner. ‘The whole reason why the companies with 
bulk supply powers had not been able to put them into force 
was because of the jealousies of local authorities, which would 
all be swept away if the Joint Committee were formed and 
they could get the local authorities to come on to it. Coming 
to the report of the Board of Trade upon the Bill, Mr. Balfour 
Browne said the Board had no right to dictate to Parliament 
ав to the duties put upon it. Parliament had every right to 
put duties upon public departments, and had done so in 
гае of савев—1п fact, under the Electric Lighting Acts, the 
Board of Trade had to sanction transfers of undertakings, which 
was the point in dispute, so far as putting duties upon the 
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Board was concerned. On the principle of the purchase clause, 
Mr. Balfonr Browne pointed out that the evidence of Sir Hugh 
Bell for the other Bill was that there could be no guarantee 
of raising the capital unless investors were certain of getting 
their money back. But the new purchase clause was upon the 
"then value’’ basis, and, therefore, there seemed to be no guar- 
antee that the capital for the London and District Bill would 
be raised. 

Mr. TarBor, for the promoters of the London and District 
Bill, interrupted to point out that Sir Hugh Bell had been 
the chief party in the consultations which had led up to the 
new purchase clause. 

Mr. Barrovg Browne, continuing, said that, so far as rais- 
ing the £1,000,000 under this Bill was concerned, he would 
be willing to a clause stipulating that the stock must not be 
raised at less than 95. Mr. Balfour Browne then drew the 
attention of the Committee to restrictions under which the 
existing companies are now working, and urged that to allow 
a new power company to compete would be most unfair. For 
the next six or seven years the scheme of the companies was 
certainly the best, and he asked that it be allowed to proceed. 

The Committee then adjourned until two o'clock yesterday. 


L.C.C. TRAMWAYS 


Provision for Renewals: Audit of Accounts 


A REPORT has been presented to the Council by the High- 
А ways Committee dealing with the question of the amount 
which should be set aside in order that the tramways renewals 
fund may be established and maintained on an adequate basis. 
The general directions .between repairs, which should be met 
out of revenue and renewals, for which a special tund should 
be provided, 15 dealt with in some detail under the following 
heads :— 

Permanent Way.—-This is the most important item to be 
provided for in a renewals fund, but in considering the amount 
of the provision necessary to be made, the question arises, 
what shall be regarded as renewals as distinguished from 
repairs in view of the fact that short lengths of rail are con- 
tinually being replaced out of revenue in the work of repair 
of the permanent way? The officers suggest :— 

(1.) That the cost of replacing rails shall be charged as 
repairs, and met directly out ої revenue, if for less than a 
quarter of a mile of single line (and as renewals if for more 
than that length), provided that the replacement of special 
work and curved lines of less than 400 ft. radius shall ү: 
be regarded as renewal, irrespective of the length of the line 
affected. This proviso is necessary, as there is a large amount 
of wear and tear on the special work at junctions and on sharp 
curves, and there is no diiliculty in distinguishing such renewals 
from repairs. 

Qi.) That, subject to the foregoing, the provision for re- 
newals shall include the replacement of rails (both track rails 
and slot rails), repaving in connection therewith (but not in 
connection with repairs), conductor tees, road boxes, &c., but 
that concrete foundations and the conduit shall be omitted from 
the computation as being practically permanent and not re- 
quiring renewal from time to time. 

Cables.—The officers suggest that replacement of lengths of 
100 yards and upwards should be classed as renewals, anything 
less than 100 yards being charged as repairs. 

Cars.—' These are continually being renewed in parts, and 
every year each car has to be thoroughly overhauled for the 
purpose of obtaining the annual licence issued by the Com- 
missioner of Police of the Metropolis. The result of this is 
that the cars are always kept in first-rate condition. and the 
question of renewal beyond that which takes place from year 
to year does not arise. It would be extremely difficult to 
separate repairs from renewals, and the most satisfactory plan 
would appear to be to defray the whole cost of repairs and 
renewals of cars directly out of revenue account as the ex- 
penditure is incurred, and to exclude cars from the operation 
of the renewals fund. Moreover, as the number of cars 1s 
very large, and the expenditure on renewing parts of the cars 
falls to be incurred at various dates, the burden of repairs 
and renewals tends automatically to equalise itself. We are 
advised that, apart from the question of obsolescence, the neces- 
sity for replacing cars will not arise. 

Other Electrical Rolling Stock and Trarersers.—The officers 
suggest that the same rule as in the case of cars should be applied 
to other electrical rolling stock, and to the comparatively small 
item of traversers in the car sheds, which require a good deal 
of upkeep, and are closely identified with the cars. 

Sub-station Machinery and Switchgear, and Sundry Plant and 
Tools.—The machinery and switchgear in the sub-stations are 
governed by considerations very similar to those applying to 
tolling stock. The main switch cells are built into the struc- 
ture, and may be regarded as permanent, but the smaller parts 
have to be constantly attended to and kept in a state of 


ећсіепсу by small renewals, and the officers suggest that they 
should be dealt with in the same manner as cars, as should 
also sundry plant and tools, including insulators. 

Ducts.—-The otticers state that the stoneware ducts laid by 
the Council are, for all practical purposes, permanent, and 
will not have to be renewed. Cables are drawn through the 
ducts, and old cables can be withdrawn and new ones sub- 
stituted without interfering with the surface of the streets 
in which they are laid. In the opinion of the chief oflicer, 
there is no likelihood of larger ducts being needed, and the 
original ducts will therefore serve for an indefinite period 
without any expenditure on renewals. 

Track зп Car-sheds.—This 15 a comparatively unimportant 
item. The track is only used for the passage of cars into and 
out of the sheds, and will last for a very long period without 
renewal, 

Motor-cars and Lorries.—All electrically-driven vehicles travel- 
ling on the tramway tracks should, we are advised, be classed 
with ears and excluded from the provision for renewals. Pro- 
vision should, however, be made in the renewals fund for the 
other vehicles used in connection with the tramways, which 
comprise motor-cars (petrol), petrol lorries, steam lorries, ticket 
vans, cable vans, and sundry horse vehicles. 

Generating. Ntation.—The whole of the equipment of the 
station must necessarily be kept in a high state of etliciency, 
and, as the cost of repairs and small renewals of parts of 
machines is met directly out of revenue, the renewals fund 
will only be called upon for large replacements—that is, when 
a whole machine or ҮПҮ: 15 worn out. 

Generally.—Yhe question arises, if the renewal of certain 
items, such as cars and sub-station machinery, is to be paid 
for directly out of revenue account, and excluded from the 
provision for renewals. how far the present charge on revenue 
account for repairs falls short of what may be considered to 
be the normal average. There can be no question that in the 
first two or three years after a line is electrified the cost of 
repair and maintenance is less than afterwards, but the chief 
oilicer is of opinion that the time quickly arrives when this 
expenditure approaches a normal average. For example, he 
considers that the expenditure now being charged to revenue 
in respect of the lines south of the Thames may be regarded 
as having already reached an average figure, bearing in mind 
that considerable expenditure is being charged to revenue in 
respect of anchoring rails, which will be completed within the 
next year or two. Moreover, if, on the one hand, the under- 
taking should be slightly benefiting for the time being by the 
charge for repairs being somewhat less than the full average 
charge which will presently accrue, it must be remembered, on 
the other hand, that the system adopted by the Council of 
liquidating the tramways debt by equal instalments of principal 
will result in later years in a large diminution in the charge 
for interest, and thus provide what may be regarded as a sub- 
stantial reserve, available for contingencies, such as any un- 
expected increase in the cost of repairs. 

The final recommendation appended to the report is as 
follows :— 

That provision be made for renewals in respect of the Council ’s 
electric tramways undertaking in accordance with the proposals 
set forth in the above report at the rate of two-thirds of а 
penny per car mile on the total car mileage run on the electric 
tramways each year; and that the question of the adequacy 
or otherwise of this provision be again considered at the ex- 
piration of five years from the present time. 
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This report of the Highways Committee has been considered 
by the Finance Committee, who submit a further report thereon 
in general agreement with that of the opinions of the Highways 
Committee, and concluding with the following recommenda- 
tions :— 

(a) That the ‘‘Renewals Reserve Fund ” established in con- 
nection with the Council’s tramways be in future called the 
“Renewals Fund.” 

(^) That a ''General Reserve Fund” to provide for general 
contingencies be established in connection with the Council's 
tramways; and that, for a period of five years from April lst, 
1908, any surplus which may be available, after а sutticient 
sum has been credited to the renewals fund to bring it up to 
the full amount necessary on the basis of two-thirds of a penny 
per car mile run by electric traction, be paid into the general 
reserve fund. 

(c) That the sum of £34,654, being the amount of £30,772, 
transferred to the renewals reserve fund on April lst, 1904, in 
respect of the horse system, together with interest accumulated 
to March 3lst, 1908, be transferred to the general reserve 
fund. 


The Finance Committee's Report on the 
'! Commercial Audit " 


Tug report of the Finance Committee of the London County 
Council upon the report of Mr. W. B. Peat, President of the 
Institute of Chartered Accountants, and Mr. Е. W. Pixley, upon 
the accounts of the tramways department (see BLECIRICAL 
ENGINEERING, March 26th, page 465), has now been presented. 

With regard to the question of obsolete capital, that is, the 
losses on displaced assets of the horse system, the accountant 
estimated that the approximate loss stil to be provided for 
must exceed £1,000,000, and said, " while we recognise that the 
Council had no means of writing off at once the loss on the 
displaced assets of the horse system, we consider that such loss 
should be provided for out of revenue more rapidly than by 
the charging of the annual instalments in repayment of the 
debt. Until these losses are provided for, there can be no 
profits applicable for the relief of tho rates." Тһе Finance 
Committee express the opinion that the Council should accept 
the advice of the accountants in regard to writing off this obso- 
lete capital, and proceed in their report to consider the date from 
which the new charge should commence, the amount of obsolete 
capital to be dealt with, and the extent to which the repayment 
of debt should be accelerated. It is suggested that the repay- 
ment of debt represented by obsolete capital should be deterred 
until the reconstruction of the horse tramways is practically 
complete, and give March 3lst, 1914 as an appropriate date 
from which to commence the more speedy writing off of the 
obsolete capital, which will then be outstanding. After going 
into some detail, the actual obsolete capital not written off 15 
put as £961,954, and it is proposed to write it off in fifteen 
equal annual instalments, so that the whole is paid off by 
March 215%, 1929. 

With regard to provision for renewals, the committee write 
as follows :—'' We are entirely in favour of the establishment of 
an adequate renewals fund in connection with the tramways 
undertaking, and are in accord with the accountants in holding 
that no moneys from the undertaking can be considered as avail- 
able for rehef of the rates until full provision for such a fund 
on a proper scale has been made. We are not able, however, 
to agree that such a provision for renewals has no relation to 
the provision required to be made for the repayment of capital. 
The question of the relation between a renewals or depreciation 
fund and the repayment of capital Ьу a local authority is one 
upon which difference of opinion prevails even amongst expert 
accountants. It seems to us that the statutory obligation rest- 
ing upon a local authority to repay its capital within a period 
approximating to the life of the undertaking constitutes a funda- 
mental difference between the position of an undertaking 
worked by a municipality and one operated by a company which 
cannot be ignored in апу comparison between the two." Опе 
or two smaller points are then dealt with, and, in general, 
agreement is expressed with the accountants’ report. 

The Finance Committee's report continues :—‘‘The account- 
ants refer to the growing cost of repairs. This is a 
feature of the accounts which has not escaped attention, but 
it тау be pointed out that there has been no аспу in 
meeting the cost out of current revenue, while there has been 
an increase in the amount available for and appropriated to the 
renewals reserve fund. In connection with this point, reference 
тау be made to the method adopted by the Council for repay- 
ment of debt by equal annual instalments of principal, so that 
the interest charge diminishes each year bv the amount of 
interest on the deht paid off, and this constitutes a very sub- 
stantial margin against the increasing cost of repairs or anv 
other head of expense.” Tables are then given illustrating this 
point. | 

The question of apportioning the cost of street imnrovements 
is admitted to present great difficultv. In general terms the 
accountants express the opinion that “the proportion of the cost 
of the street improvements and widenines which should be 


charged to the tramways should bear a direct relation to the 
eLenefit derived or to be derived by the tramways :— 

(а) When the improvements were undertaken wholly to 
accommodate the tramways and were not otherwise necessary. 

"(b) When improvements were undertaken along a route 
concurrently with the construction of a tramway. 

'"(c) When the improvements were undertaken with the object. 
of accommodating general traffic and also providing a sutlicient 
width of thoroughfare for a contemplated construction of train- 
ways. 

Yid) When the tramways although constructed derive, in 
common with the general tratħc, benefit from the improvement. ' 
And they say, further, that “іп assessing the benefit 
apportionable to tramways the Council should be guided by 
the advice of experts, who would take into account all the 
circumstances of each particular case.” 

As regards the improvements falling in group (a) the Council 
resolved on November 20th, 1906, that the whole cost of such 
improvements should be charged to the tramways account. It 
is believed that the majority of improvements connected with 
proposals for tramways fall under heads (b) and (c), and it is 
in regard to these that the difficult questions arise. 

The Finance Committee do not propose in this report to dis- 
cuss the propositions laid down by the accountants in this 
matter, as they have received a memorandum from the Improve- 
ments Committee suggesting a conference with the High- 
ways Committee in reference to the Council’s resolutions of 
November 20th, 1906, on this subject, and think that the 
whole question. together with the accountants' report thereon, 
should be considered by the three committees with the view to 
a joint report to the Council. 

The report continues :—'' With regard to the suggestion of 
the accountants that expert advice should be obtained, we think 
it would be difficult to find an outside expert who could usefully 
advise the Council in à matter of this kind, and the expense 
would be considerable." 

In conclusion the recommendations are given as follows :— 
*(a) That the amount of capital expenditure rendered obsolete 
from time to time owing to the conversion of the horse traction 
system to electric traction, and the provision made per contra 
for the liquidation of the debt thereon. be in future shown in 
the balance-sheet of the tramwavs undertaking: (5) that, sub- 
ject to the approval of H.M. Treasury being obtained in due 
course, provision be made within a period of 15 vears from 
March 31st. 1914, for the repayment of the debt in respect of 
obsolete capital expenditure outstanding on that date on the 
horse tramwavs; (е) that the sum of £5.547 be charged to the 
revenue account of the tramwavs as on March 31st, 1908, for 
additional central office establishment charges for the neriod 
prior to April 1st, 1907, when the standing order, No. B 198. 
made bv the Council on July 31st. 1908, came into force: (d) 
that it he referred to the Finance. Improvements, and Highwavs 
Committees to consider the resolutions of November 20th. 1906 
as to the allocation of the cost of street improvements 
connected with tramwavs, together with the report of Messrs. 
Peat and Pixley on the same subject, and to report jointlv 
to the Council as to the action which should be taken thereon.’’ 


The Highways Committee have also presented a report on 
the same subject, which is in general azreement with the con- 
clusion of the Finance Committee. 

After a discussion lasting several hours on Tuesday. the 
Finance Committee's report was adopted by 73 votes to 41. 


Electric Railway from Frankfurt to Wiesbaden.—It has been 
proposed to connect these two towns by an electric railway, part 
of which (between Rossmarkt and the Mainzer Landstrasse) 
would be underground. Permission to prepare preliminary 
designs was granted last April to the Elektricitàts-Aktiengesell- 
schaft vormals W. Lahmeyer & Co., of Frankfurt. 


International Electrical Congress at Marseilles.—According to 
La Revue Electrique (Paris), the arrangements for 
the international congress on the applications of electricity, to 
be held from September 14th to September 20th in connection 
with the Marseilles Exhibition. are well advanced. The object 
of the congress is defined as the examination of technical, com- 
mercial, and administrative problems. which have arisen ìn 
practice during the last few years. These different questions 
will be treated in reports, which will be submitted for dise- 
cussion. The fee for membership is 20 francs, and particulars 
can be obtained from M. le Trésorier du Congrés international 
des Applications de l'électricité, 63 boulevard Haussmann, Paris. 
Special arrangements for reduced fares to members on the 
French railways are being made. Visits will be paid during 
the congress to works and objects of technical interest in the 
neighbourhood. The congress will be divided into the following 
sections: I. Legislation. II. Construction and protection of dis- 


tributing systems. TIT. Technical and commercial develop- 
ments. IV. Lighting and domestic applications. V. Applica- 
tions to industry, mining, traction, and agriculture. VT. Elec- 


trochemistrv and electrometallurev. VII. Telegraphy and tele- 
phony. VIII. Education and measurements. IN. Applications 
to hygiene and medicine. Tn these sections over 60 discussions 
will be opened by well-known French engineers and others. 
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THE THIRTEENTH CONVENTION 
INCORPORATED MUNICIPAL 


HE Incorporated Municipal Electrical Association 

will hold its thirteenth annual Convention in 
Nottingham next week, under the presidency of Mr. 
H. Talbot, Chief Electrical Engineer to the Borough 
of Nottingham. Mr. Talbot has 
been connected with the Asso- 
ciation since its formation in 
1896. and was elected to the 


Н. FARADAY Proctor 
(City Electrical Engineer, Bristol), 
Hon. Sec. to the I.M.E.A. 


Couneil in 1901. In 1906-7 he 
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OF THE 
ELECTRICAL ASSOCIATION 


members under one roof. Several members were in 
favour of a seaside town being chosen this year, but 
eventually Nottingham was decided upon. 

A feature of the meetings of the Association is that 
only a portion of the time is 
taken up by the reading and 
discussion of Papers, and a con- 
siderable part is devoted to ex- 


C. MCARTHUR BUTLER. 
Secretary of the I.M.E.A. 


cursions and visits to works. 


was elected Vice-President, and Н. Тлгвот At Nottingham this arrange- 
at the Convention in Sheffield (Chief Electrical Engineer, Nottingham), ment is being followed. The 
last year he was chosen as President of the I.M.E.A. whole of the second day, 


President for this occasion. 

Although it is usual that the meeting should be held 
in the town in which the President for the year is 
engineer-in-chief, there is no absolute rule to this 


effect, and at first it was an open question whether 
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JOHN ALDWORTH. Tre Mayor 
(COUNCILLOR 


(General Manager of the Nottingham 
Corporation Tramways.) 


another town should not be chosen, chiefly because 
the hotels in Nottingham are comparatively small, 
and it would not be possible to accommodate all the 


SPALDING). 


Wednesday, will be taken up by 
an excursion to Dovedale; train is taken from Notting- 
ham to Matlock Bath, and thence the members will 
drive through some of the finest scenery in the neigh- 
bourhood. 


А p— fe 


Sır JoHN Turney, J.P. 
(Chairman of the Nottingham 
Electricity. Committee). 


NOT!INCHAM 


On Tuesday afternoon, after a luncheon to which 


the Association has been invited by Sir John Turney. 
J.P., Chairman of the Electricity Committee, a visit 
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will be made to the Trent Bridge car-sheds ot the 
Nottingham tramway undertaking, and to the St. 
Ann's Power House. 


At the car-sheds, in addition to the interest that 
attaches to the sheds themselves, the workshops and 
the recreation rooms for the men, attention should 
also be given to matters of technical detail. For in- 
stance, some of the cars are fitted with the new 
B.T.H. '' electro-mechanical `` track brake, a magnetic 
track brake which can also be applied by hand, and 
there is also a trolley wheel with renewable centre, 
used on a large number of the cars, which creates 
considerable saving in trolley-wheel renewals. The 
replacement of the wooden shoes of the ordinary hand 
track brake is also worth noting, as is also the method 
employed for fixing loose armature spiders. A descrip- 
tion of these, together with a brief sketch of the 
tramway undertaking generally, appears on page 971 
of this issue. 

Those who have been able to resist the counter- 
attractions of the Trent Bridge cricket ground on the 
other side of the river will, after inspection of the car- 
sheds and workshops, proceed to the St. Ann's Power 
House, which is one of the three generating stations 
of the Nottingham Electricity Department, described 
in some detail on page 965. These stations supply 
D.C. current at 500 and 2x 220 volts for the lighting 
and tramways respectively, and are interconnected Бу 
0775 sq. in. trunk mains. The St. Ann's station is a 
typical '' small unit non-condensing station, and 
contains nine Willans-Siemens 440 kw. sets, all prac 
tically identical, 

The following list of towns in which vrevious Con- 
ventions have been held will be of interest : — 


Y ear. Town. President, 

1596. London Arthur Wright (Brighton). 
1897. Manchester ........ С. Н. Wordingham. 

1898, London ............. А. H. Gibbings (Bradford). 
1899. ORAAL c: sos H. Faraday Proctor. 

1900. Huddersfield ...... A. B, Mountain. 

1901. Glasgow ... ..... W. A. Chamen, 

1902. London ТФ 1. Н. Rider. 

1903. Sunderland......... J. F. C. Snell. 

1904. Derby ; T. P. Wilmshurst. 

1905. Edinburgh ........ F. A. Newington. 

1906. London and King- 


ston-on-Thames J. E. Edgcome. 


1907, Shefheld 5. К. Fedden. 


AT practically every Conventicn of the Incorporated Munici 
pal Electrical Association, a Paper on a subject more particu- 
larly of interest to the Chairmen 
and Councillors 18 set down for 
discussion. There is frequently 
some difficulty in finding an 
author and a subject, but this 
year Ваше К. A. WIGHTMAN, 
Convener of the Govan Electric- 
ity Committee, has stepped into 
the breach with a chatty Paper 
on ‘Тһе Experiences of a Con- 
vener in the Establishment of an 
Electricity Undertaking." Mr. 
Wightman, who 15 an architect 
by profession, entered һе 
Govan Town Council in 1895. 
He was elected Convener of the 
Watching and Lighting Com. 
mittee in 1897, and served his 
first term as magistrate in 1899. 
In 1900 he was chosen as Con- 
vener of the Electricity Com- 
mittee, in 1906 he was appointed 
Justice of the Peace in the 
county of Lanark, and in 1907 
he served his second term as magistrate. 'The Govan electricity 
works was started in 1900; Mr. T. C. Parsons is the Burgh 
Electrical Engineer. 


Вапле В. А. WiGHTMAN, J.P. 


Mr. Н. RicHarpsox, whose Paper on ''Some Considerations 
on the Design of a Generating Station," is down for reading 
on Thursday, is Chief Elec- 

trical Engineer of the Dun- 


dee electricity undertaking. 
Mr. Richardson served his 
mechanical apprenticeship 


with Messrs. Frank Ashwell 
& Co., London and Leicester, 
and subsequently entered 
upon his electrical training 
with Messrs. Siemens Bros. 
& Co., with whom he re- 
mained for three years. He 
next joined the National Sup- 
ply Co. at Preston, previous 
to taking up an appointment 
as assistant electrical en- 
gineer during the construc- 
tion and inauguration of the 
Newcastle-upon-Tyne tram- 
ways service. Relinquishing 
this post in December, 1902, 
he took up the position of 
Chief Electrical Engineer to 
the City of Dundee lighting 
and tramways undertaking, 
which important position he 
has since held. His latest 
work is the erection and equipment of a new H.T. generating 
station, situated on the banks of the river Tay, with sub- 
stations, the plans and designs for which he prepared. It is 
expected that this scheme will 
cost about £100,000. It has 
now been got well under way, 
and the work is being pushed 


possible 


ГҮ, 
«d термет 


H. RICHARDSON. 


forward with — all 
speed; it is anticipated that 
everything will be complete 
and ready for next  winter's 
load. 

Mr. C. M. Saw, author of 
the Paper on * The Reconstruc- 
tions of an Electric Lighting 
Scheme, with Observations on 
the Working of a Combined 
Steam and Water Power 
Plant,” the second on the list 
for Thursday, is Chief Elec- 
trical Engineer at Worcester. 
Mr. Shaw, who is now 31 years 
of age, served his apprentice- 


ship with Messrs. Blakey, 
Emmett and Co., of Halifax 
and Messrs.  Fairbarn. Nay- C. M пля 
lor & McPherson, of Leeds. 


In 1894 he was appointed junior assistant in the Dewsbury 
Corporation electricity works, and remained with them until 
1897. He resigned his post as assistant at Dewsbury in 1897, 
and went as a pupil to the Yorkshire House-to-House 
Electricity Supply Co., Leeds. 
In the second week of his 
pupilage he received the ap- 
pointment of senior mains 
engineer. During the four 
and a half years he was at 
Leeds 200 miles of high- and 
low-tension cables and 30 
miles of telephone cable were 
laid, and 55 transforming 
chambers were erected under 
his supervision. In May, 1902, 
he was appointed City Elec- 
trical Engineer at Wakefield, 
where he was responsible for 
large extensions, and re- 
designed and altered, the 
original single-phase system 
to polyphase supply. In 
January, 1905, he took up the 
post of Chief Electrical En- 
gineer at Worcester. 

Mr. А. M. TAYLOR, Assis- 
tant Engineer at reads a Paper on “А.С. 
Accumulator Sub-stations, and the Use of Accumulators on 
Peak Loads,” on the last day of the meeting. Mr. Taylor's 
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А. M. TAYLOR. 
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record is a long one. After passing through a course in elec- 
trical engineering with Ayrton & Perry in 1881-4, Mr. Taylor 
entered Messrs. Siemens Bros.’ works at Woolwich. Some of 
the important work he did for this firm took him abroad, and he 
also spent two or three years in India on behalf of Messrs. 
Siemens. Returning from India, Mr. Taylor was at the firm’s 
London office until 1898, when he left to take up the post of chief 
engineer to the National Electric Traction Co. Mr. Taylor next 
came to Birmingham as the 
personal assistant to the Chief 
Engineer, in which position he 
has remained ever since. 

Мг. Н. А. RarcLirr, the 
reader of the last Paper, '' The 
Work and Equipment of a Test- 
ing and Standardising Depart- 
ment," is a native ot Notting- 
ham, and has been on the staff 
of the Manchester Corporation 
Electricity Department since his 
twenty-first year. Entering their 
service in 1897, he served first 
for a short time in the mains 
surveyor's department, and then 
in the installation department. 
On the formation of a separate 
testing department in 1899, he 
was promoted to take charge of 
it, and was mainly responsible 
for all the detail work in con- 
nection with the equipment of what is one of the finest muni- 
cipal testing departments in the country. 


The following gentlemen had notified their intenticn 
of attending the Convention up to yesterday (Wednes- 
day):— 

Accrington—H. Gray. 

Acton—J. M. Blair. 

Barking—H. 8. Howard, А. W. Smith. 

Barnes—C. S. Davidson. 

Barrow-in-Furness—H. R. Burnett. 

Beckenham—J. E. Tapper. 

Bedjord—R. W. L. Phillips, S. Kilpin. 

Beljast—T. Bloxam. 

Birkenhead —W. Wyld, W. Bates. 

Birmingham—A. M. Taylor. 

Blackburn—P. P. Wheelwright, Mr. Higham. 

Blackpool—C. Furness. 

Bolton—A. A. Day, Ald. J. Berry. 

Bootle —T. D. Clothier. 

Bradford—T. Roles, A. Wood. 

Bray—W. J. U. Sowter. 

Brighton—J. Christie. 

Bristol—H. Faraday Proctor, Ald. С. Pearson. 

Broughty Ferry—J. L. Turnbull. 

Burslem—Aston Bremner, T. Willett. 

Burton-on-T rent—P. J. Pringle. 

Bury—sS. J. Watson, К. D. Duxbury. 

Canterbury—C. A. Blascheck. 

Carlisle—S. T. Allen. 

Cheltenham—W. J. Bache. 

Chester—L. E. Britton. 

Chesterfield —R. L. Acland. 

Colne—A. G. Cooper. 

Covrentry—Ald. West, Councillor Pridmore. 

Croydon—A. C. Cramb, Ald. D. Miller. 

Darlington—J. R. P. Lunn. 

Derby—T. P. Wilmshurst. 

Dewshury—R. N. Campion. 

Ea!ing—J. D. Knight. 

Kasthourre—J. К. Prydges. 

Eccles—H. W. Angus, Ald. W. Pearson. 

Edinburgh—F. A. Newington, Councillor A. Murray (Con- 
vener), Pailies A. Stevenson and Neill. 

Falkirk—J. McMillan. 

Farnworth —R. B. Leach. 

Glasgow—W. W. Lackie. 


Н. A. RATCLIFF. 


PROPOSED 
FOR THE INSTITUTION 


OR some time sehemes have been under considera- 
tion for the provision of new quarters for the 
Institution of Electrical Engineers, which shall not 
only possess the increased office and library accom- 
modation so badly needed, but shall render it 
unnecessary for the Institution to be obliged to depend 


Govan—T. C. Parsons, Bailie R. A. Wightman. 

Greenock—J. A. Robertson, N. M. Brown. 

Grimsby—W. Vignoles. 

Halifar—W. M. Rogersc=. 

Hanley—C. Н. Yeaman. 

Harrogate—G. Wilkinson, R. McCourt. 

Hastings—R. F. Ferguson, F. A. Langham. 

Il eywood—T. Popple. 

Hornsey—N. Staniland. 

Hoylake—C. J. Turner. 

Huddersfield—A. B. Mountain, Ald. Chatterton, Ald. Jepson. 

Hull—H. Bell, J. Wilkinson. 

llford—A. Shaw. 

lHlkeston—A. С. Gilbert. 

Ipswich —F. Ayton. 

Kettering—W. A. Walker. 

Kilmarnock—A. Н. Burbidge. 

Kingston-on-Thames—J. E. Edgcome. 

Lancaster—W. A. Lester, James Heald, T. Huntington. 

Leith—A. Rutherford, Judge G. Craig. 

Lincoln—sS. Clegg. 

Liverpool—A, Clough, E. Lloyd. 

Londonderry—R. V. Macrory. 

Luton—W. H. Cooke, Ald. Wilkinson. 

Maidenhead —C. О. Milton. 

Meidstone—E. E. Headley, E. Vaughan. 

Manchester—S. L. Pearce, Н. A. Ratcliff, E. S. Hurlbatt, 
G. D. Seaton, W. Yates. 

Mansfield—E. Н. Hewlett. 

Morecambe—A. V. Bland. 

Newport (Mon.)—H. С. Bishop. 

Norwich—F. M. Long. 

Nottingham—H. Talbot, Sir John Turney, J. Aldworth. 

Oldham—S. Newington. 

Paisley—C. Parkinson, Bailie A. Fisher. 

Partick.—W. Sillery. 

Plymouth —E. G. Okell. 

Rochdale—C. С. Atchiron, J. Р. Fielden. 

St. Helens—E. M. Hollingsworth, Ald. J. Beecham. 

Nalford —V. А. Н. McCowen, Councillor Barrett, Е. Hill. 

Shefheld—S. E. Fedden, A. Cridge. 

Southport—A. S. Black. 

Stockton-on-Tees—J. J. Smith. 

Stoke-on-Trent—P. J. S. Tiddeman. ` 

Sunderland—A. Blackman. 

Swansea—A,. Sinclair. 

T'ynemouth —C. Turnbull. 

Wakeneld—H. A. Nevill. 

Wallasey—J. A. Crowther. 

Walsall—A. 8. Barnard. 

Warrington—F. V. L. Mathias. 

West Bromwich —W. А. Jackson. 

West Hartlepool —H. F. Fredericks. 

Weymouth—J. Н. Bolam. 

WAitehaven—W. Sankey, Ald. W. Hashwell. 

Willesden—J. G. Bruce, B. A. Griffin. 

Wimbledon—H. Tomlinson-Lee. 

Woking—J. Сб. McLean. 

Wolrerhampton—C. E. C. Shawfield. 

Worcester—C. M. Shaw. 

Wrerham—W. Pickvance. 


York—J. W. Hame. 


Leonard Andrews (Key Eng. Co.), W. Birt, L. Broekman 
(Chloride Elec. P. S. Co., Leeds), J. V. Corneille (Veritys), 
Н. W. Couzens, P. S. Doherty (Worthington Pump Co.), S. Z. 
de Ferranti, E. J. Fox (Willan: & Rokirson), F. Foulds (Faraday 
House), W. E. Freir, T. E. Gatehouse, G. P. Gregory (B.T.-H. 
Co.), Robert Hammond, Haydn Harrison, A. Hopkinson (J. 
Hopkinson, Ltd.), J. Huddleston (Siemens Bros & Co.), F. А. 
Jerbury, M. Martin, A. Musall (W. T. Glover & Co.), N. New 
(Gen. Elec. Co.), Е. C. Raphael (ELECTRICAL ENGINEERING), Т. В. 
Renfree (British Electric Transformer), J. Н. Rider (L.C.C. 
Tramways). J. Robinson, Prof. W. Robinson (University Col- 
lege, Nottingham), Н. S. Russell, R. Schofield (Ferranti, Ltd.), 
H. Scholey (Dick, Kerr & Co.), E. Sharp (Venner & Co.), Prof. 
R. H. Smith, J. F. C. Snell, J. J. Stenitz (Brush Co.), N. 
Sutherland, A. Webster (ELECTRICAL ENGINEERING), B. Wel- 
bourn (British Insulated & Helsby Cables), A. G. Whyte, C. 
Wilson (Robertson Lamp Works), J. H. Wilson. 


NEW HOME 
OF ELECTRICAL ENGINEERS 


on the hospitality of the Institution of Civil Engineers 
and the Society of Arts for the holding of meetings. 
Generally a headquarters is desirable, worthy of the 
body representing the electrical engineering profession 
and industry. The special building fund established 
with this view has been gradually growing, and a site 
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in Tothill Street, Westminster, from which rents are 
now being drawn, was acquired in the year 1903. 
This site was subsequently added to and now embraces 
Nos. 15 to 18, Tothil Street. Ап opportunity has, 
however, presented itself for a different solution to 
the problem, and a scheme is now under consideration 
for the purchase of an existing building, and the 
disposal of the site already acquired. 

The new home proposed for the Institution is the 
building on the Victoria Embankment between Water- 
loo Bridge and the Savoy Hotel, known as the Medieal 
Examination Hall, а view of which is shown in the 
accompanying illustration. 

[n connection with the scheme, notice has been 
given of a Special General Meeting of members, asso- 
ciate members, апа associates of the Institution, to be 
held in the leeture theatre of the building itself on 
Tuesday, June 30th, at 5.30 p.m., for the purpose of 
considering and, if thought fit, passing the following 
resolution :- | 


“That the purchase of the lease of the site and buiiding 
known as ‘The Medical Examination Hall, situate on the Vic- 


Pow: 
arrg 


Waterloo Bridge. It is midway between Charing 
Cross and Temple Stations on the District Rail- 
way, is within a few minutes’ walk of Waterloo, 
Charing Cross, and St. Paul's Stations, is close 
to the Strand Station of the Underground . Electric 
tailways, and is almost at the point of junction of the 
tramways of the north and south of London. 

The building occupies a nearly square site of over 
20,000 sq. ft., and contains a floor space (exclusive of 
corridors, entrance halls, and passages) of more than 
40,000 sq. ft. "The theatre is rather small, but the 
Council considers that it can be increased and improved 
without very serlous expense. In order to enable 
members to see the building, the Royal Colleges have 
kindly allowed the use of the theatre for the special 
General Meeting, and will permit inspection of the prin- 
cipal rooms of the building after 5 p.m., half an hour 
before the time of the meeting, on Tuesday, June 30th. 

From an inspection of the building it is obvious that 
it contains a larger number of rooms than would be 
required at present for the purposes of the Institution, 
so that a portion of the building would be sublet, and 


Тнк EXAMINATION HALL or THE RoyaL COLLEGES OF PHYSICIANS AND SURGEONS, THE PURCHASE OF WHICH BY THE 
INSTITUTION OF ELECTRICAL ENGINEERS IS PROPOSED. 


toria Embankment, now the property of the Royal College of 
Physicians of London and the Royal College of Surgeons of 
England, for the sum of £50,000, be sanctioned and approved, 
and that the Council be authorised to sell such of the invest- 
ments of the Institution and to make such other financial 
arrangements (including the disposal of the site in Tothill 
Street now owned by the Institution) as the Council may con- 
sider necessary for the above purpose." 

It should be pointed out, that the passing 
of this resolution in no way forces the Council 
to proceed with the scheme; it is merely per- 
missive in its effect, апа. has for its object 
the expression of approval of the body of mem- 
bership to the scheme. Although the negotia- 
tions may be regarded as fairly complete, neither party 
concerned in the sale and purchase is legally bound 
until the contract of purchase has been executed, which 
cannot be done until after the General Meeting. The 
owners of the property are the Royal College of 
Physicians of London and the Royal College of Sur- 
geons of England, who hold it from the Duchy of 
Laneaster on a ninety-nine years’ lease dating from 
1885, the unexpired portion being therefore seventy-six 
years. The Council proposes. to purchase this lease 
for £50,000, plus the ground rent of £2,201 per annum. 
As already stated, the building stands on the Victoria 
Embankment. It faces one of the Embankment Gar- 
dens, and is situated between the Savoy Hotel and 


this must, of course, be borne in mind in considering 
the financial position. 

The main part of the building, which was built 22 
years ago by the Royal Colleges of Physicians and Sur- 
geons, forms four wings surrounding a quadrangle, into 
which project the main staircase and the semi-circular 
back of the lecture theatre, and consists of a basement, 
ground, first, second, and third floors, each containing 
a number of large and lofty rooms. Опе of the finest 
rooms in the building is on the first floor in the front 
which runs the whole width of the house, but сап be 
sub-divided by folding doors if necessary. The majority 
of these various rooms are used as offices, examination 
rcoms, class-rooms, laboratories, &e., by the Colleges 
of Physicians and Surgeons, but a portion is sub-let 
and used as offices by other tenants. The lecture 
theatre forms a part of the rear wing, but, as we have 
said, projects into the central space. It is constructed 
with semi-circular tiers of seats sloping back one above 
the other, and a gallery, but at present a temporary 
level floor is fitted, covering the well. It will accom- 
modate about 450 persons, which is about the same as 
the hall of the Institution of Civil Engineers, but, by 
setting back the semi-circular wall, it could be en- 
larged to hold at least 750 persons. There are four side 
entrances as well as the main front entrance, and a 
goods entrance in a private road at the back. 
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THE NOTTINGHAM CORPORATION ELECTRICITY SUPPLY 
UNDERTAKING 


SUPPLY of electricity for lighting, power, and vogue at different times in this country, and it is of 
A tramway purposes in Nottingham is given by the some interest to trace the successive periods marked 
Corporation from three continuous-current generating by the extensions which have been made to the plant 
stations at different parts of the town. The under- from time to time, the more so, perhaps, because prac- 
taking had its inception in 1894, when the original tically the whole of the electrical plant is the product 
station was opened. The electricity department has of a single firm of manufacturers. The three stations 
been presided over during the whole 14 years of its comprise the original Talbot Street station, to which 
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Fic. 1.—PLAN or TALBOT Street GENERATING Station, NortrnGHamM CORPORATION ELECTRICITY DEPARTMENT. 
existence by Sir John Turney, chairman of the Elec- considerable extensions have been subsequently added, 
tricity Committee, and Mr. Н. Talbot, this year’s the more recently built St. Ann’s Power House in St. 
President of the Municipal Electrical Association, has Ann's Well Road, from which the greater part of the 
been Chief Electrical Engineer to the Corporation since tramway supply is taken, and the Eastcroft refuse de- 
the commencement of the undertaking. struetor station. At the present time most of the 
A glance round the three stations shows examples of supply for private lighting and power is taken from 
plant of various types of design which have had great Talbot Street, but. as will be seen hereafter, there 
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foreground, contained, when first opened, six sets. 
Three of these were 100-volt Siemens bipolar machines 
driven by 80 h.p. two-crank Willans’ central valve 
engines, and the other three were 220-volt machines 


are three 440-kw. sets which can be used for traction 
if required. The St. Ann’s station, although origin- 
ally built for the tramways, also supplies a certain 
amount of the lighting load. These stations are inter- 
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Fic. 2.—ViEW ОЕ OLD ENGINE-ROOM, TALBOT STREET STATION. 


driven by 135 h.p. Willans engines. А further set of 
this size was subsequently added in this part of the 
engine-room. The sets seen in the background in 
Fig. 2 were put down when the first extension to the 


connected by 0'75 sq. in. trunk mains, and a certain 
number of feeders are brought up to the switchboards 
in each station. The third station is purely for the 
utilisation of steam from the destructor, and has con- 
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Fic. 3.—VIEW OF NEW ENGINE-ROOM, TALBOT STREET STATION. 


engine-room was built in 1896, and consist of three 


nected to it one lighting feeder and one traction 
more 135 h.p. sets, and the four larger sets seen on 


feeder 

A plan of the Talbot Street station is shown in the left, which are driven by three-crank compound 
Fig. 1, and Fig. 2 is a view of the older engine-room. Willans engines. The positions of these various sets 
The original portion, part of which can be seen in the are shown clearly on the plan in Fig. 1. АП th: 
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engines are exactly similar, except for differences in 
size, and the fact that some are of the two-crank and 
some of the three-crank pattern. All run non-con- 
densing, and, indeed, it is due mainly to the absence 
of condensing water that turbines have not been 
adopted in any of its stations. The dynamos are all 
examples of the famous bipolar '' H.B.’ smooth core 
type, built by Messrs. Siemens Brothers at their 
Woolwich works in the ‘nineties. All these machines 
are shunt wound. The original 100-volt sets, which, 
however, can be worked up to about 148 volts, are now 
principally used for battery charging, and the 220-volt 
machines are used for balancing on the 440-volt three- 
wire network. The motor-generator set seen on the 
right in Fig. 2 is used on one side of the system with 
the battery on the other for balancing at times when 
none of the 220-volt sets are running. Its output is 
150 amps. at 210 to 230 volts. 

The second extension took place in 1899, when an 
entirely new engine-room at right angles to the original 


LIGHTING SWITCHBOARD IN NEW 


engine-room and with a separate boiler-house was con- 
structed. The generating plant in this section marks 
the transition from the bipolar smooth core machine 
with copper brushes to the multipolar generator with 
slotted core and carbon brushes, as well as the gradual 
increase in size of the sets, although, as compared with 
modern practice, the sets are small and numerous. 
The imposing appearance of the nine sets which, ar- 
ranged in & single row, form the equipment of this 
engine-room is seen in Fig. 3. Басһ set consists of 
an eight-pole Siemens 440 kw. continuous-current 
generator driven by a three-crank compound 705-h.p. 
Willans engine of the size known as three S's. The 
three furthest machines are compound wound, and can 
be on the traction load if required, with an output of 
800 amperes at from 500 to 550 volts The engines 
driving these sets are fitted with Sankey’s patent 
variable cut-off gear. The remaining six machines are 
shunt wound for running on the 440- volt lighting mains. 
These engines, like those in the older engine-room, run 
non-condensing. 
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ENGINE-ROOM, 


~J 


Each of these three groups of generating sets has its 
own switchboard. Taking the more recent plant first, 
we find in the new engine-room a marble traction board 
opposite the three traction generators provided with 
three generator panels and six feeder panels, and in- 
terconnected with the St. Ann’s station. This board 
was supplied by Messrs. Siemens Brothers, and is 
equipped with Messrs. Elliot Brothers’ recording in- 
struments. The change-over switches to the three 
traction generators are placed behind the board. The 
lighting board, also by Messrs. Siemens Brothers, is 
shown in Fig. 4. It is provided with nine single-pole 
generator switches, with minimum releases at the 
bottom of the board, and provision for twelve feeders 
and three trunk mains. There are three separate sets 
of bus-bars, on to which any of the generators or 
feeders may be connected by means of plugs. These 
bus-bars may be connected together or can be kept at 
different voltages if desired. The centre panel is 
devoted to the middle wire and connections for the pilot 


TALBOT STREET STATION. 


wire voltmeters. All the feeders are provided with 
duplex fuses with change-over switches. The instru- 
ments are of the moving coil pattern in ambroin cases, 
and are of Messrs. Siemens Brothers’ own manufae- 
ture. The old engine-room has two boards, one at 
each end, corresponding to the older and newer sections 
of the generating plant. The board seen in Fig. 2, at 
the other end of the room, was supplied by Messrs. 
Blackburn & Starling, of Nottingham, and contains 
provision for seven generators and six feeders. This 
board is intereonnected with the lighting board in the 
new engine-room just described, so that supply can be 
exchanged from one to the other. The original board 
at the other end of the old engine-room was supplied 
bv the Eleetrie Construction Co., and has six feeders 
conneeted up to it. "The centre forms a battery panel 
with regulating switehes, but we understand that the 
battery is not used now so much except for testing 
and balancing in eonjunetion with the motor generator 
already mentioned. Some of the switehgear on this 
beard is interesting from a historical point of view as 
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embodying а 
cells. 

The positions of the two boiler-houses are shown on 
the plan in Fig. 1. The old boiler-house contains 
eizht Lancashire boilers (28 ft. x 7 ft.), made by 
Messrs. E. Danks & Co., of Oldbury, each of an evapor- 
ative capacity of 5,500 lbs. per hour. These boilers are 
arranged in a single row, and are hand fired. The feed 
water, which is obtained from the town water supply, 
is passed through а Berryman feed heater. Weir 
steam-driven feed pumps are used, but there is also 
one electrically driven. feed pump whieh is generally 
kept as a stand-by. A Green's economiser is provided, 
and we noticed a CO, recorder of the Simnance-Abady 
буре in use. Both '' Sentinel " and ‘ Giepel "" steam 
traps are fitted to the steam piping. The new boiler 
house contains a row of fourteen dry-baek boilers, each 


capable of evaporating 10.000 Ibs. of water per hour, by 
the 


method of regulation of back E.M.F. 
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the bunkers supplying the mechanical stokers All 
this conveying plant is driven from a single 15-h.p. 


motor, but arrangements are made for an alternative 
drive from the other end of the shaft by a steam 
engine, which can be connected when required through 
a clutch. Green's economisers and Berryman feed- 
water heaters are used, and, as at the other stations, 
all the steam piping is electrically welded. The ex- 
haust is carried in a pair of 24-in. pipes to the top of 
the chimney, which is 220 ft. in height, and it has been 
found necessary to provide a special silencer for the 
steam pumps to avoid the deep organ note which was 
produced by this pipe when first installed and was 
audible for miles around. 

The switchgear is on similar lines to the latest board 
at Talbot Street, and does not need detailed description. 
The board, which is also by Messrs. Siemens Brothers. 
has provision for dealing with eleven feeders. It is 
Interconnected with the switchgear at Talbot Street. 
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Fic. 5.—PLAN or Sr. ANN’s GENERATING STATION. 


sinilar arrangements for feed heating, &e. are pro- 
vided to those in the old boiler-house. The steam 
pipes, and also the feed-water pipes. are interconnected 
in the two boiler-houses, and in order to maintain the 
efficieney of the arrangement the alternative supply is 
made use of regularly once a week. 

A plan of the St. Ann's station is given in Fig. 5. 
The generating plant is practically а replica of that in 
the new engine-room at Talbot Street, consisting also 
of a row of nine Willans-Siemens 440-kw. sets. The 
boiler-house contains eight Lancashire boilers by 
Messrs. Yates & Thom, of Blackburn. fired by Vicars’ 
automatic stokers, and four hand-fired Lancashire 
boilers by Messrs. E. Danks & Co. A further set of 
four Lancashire boilers, by Messrs. Danks, is now 
being erected. A special form of simply arranged 
coal-conveying plant is installed in connection with the 
mec Tianically fired boilers. A belt conveyor runs under 
the hoppers in front of the boiler-house, into which the 
coal is tilted from carts, and from the end of this con- 
vevor an inclined bucket conveyor raises the coal to a 
further overhead conveyor, from which it is fed into 


~ 
A plan of the destructor station is given in Fig. 6. 


The generating plant consists of three six-pole Siemens’ 
continuous-current generators of the type known 
312 H for an output of 147 kw. at 440 volts, driven 
by triple-expansion Willans’ two-erank engines at 
360 r.p.m. These machines are of a later type than 
the plant at Talbot Street and St. Ann’s, and exhibit 
one or two differences of design, especially in the eon- 
struction cf the field frames, which are of cast-iron of 
elliptie section, with the poles cast in, instead of east- 


as 


steel of H section, with the poles screwed on. The 
engines are fitted with Sankey's cut-off gear. similar 


to that in use on the traction sets at Talbot Street. 
The switchboard, also of Siemens’ manufacture, also 
marks a transition to later designs, especially as re- 
gards the automatie cut-outs, and has connections for 
one lighting and one traction feeder. 

Steam is supplied. from six Babeoek & Wilcox 
boilers, arranged in the twelve-cell destructor. This 
destructor, of the standard type, is by Messrs. Man- 
love, Alliott & Co., of Nottingham. The boilers are 
provided with apparatus for coal firing, but this is net 
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now used. A feature of the arrangement of the de- 
structor is the way in which the refuse is stored in the 
actual charging truck on the charging platform over the 
cells. The clinker from the cells is taken to a paving- 
stone making plant adjoining the destructor, all the 
machinery in which is electrically driven. The Elec- 
tricity Department pay all the wages inconnection with 
the generation of electricity, but the Health Depart- 
ment tip the refuse on to the charging platform and 
maintain the boilers. During the last vear 28,302 tons 
of refuse were destroyed, and 1,069,885 units were 
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Some further interesting figures are given below :— 


Load factor, lighting, and re 15:28 per cent. 


АА traction E e vs "ou 93:12 m 
i combined ... 20:56 à 
1906/7. 1907/8. 
Maximum load, lighting ... 4216 kw. 4336 kw. 
ji traction ... ... 1549 ,, 1820 ,, 
Total 5765 kw. 6156 kw. 


The increase in the traction load is mainly accounted for by 
the opening of ай additional tramway route during the year. 
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Fic. 6.—Puans or EASTCROFT DESTRUCTOR STATION. 


generated therefrom, or an average of 87:8 units per 
ton. The wages paid averaged 0:484. per unit. All 
the buildings of the three stations were designed by Mr. 
Arthur Brown, City Engineer. 

The mains throughout the town were supplied by 
Callander’s Cable & Construction Co., and the different 
portions laid out at different times form examples of 
the bitumen conduit, drawn in, direct in ground and 
solid systems respectively. There are three sub- 
stations containing boosters, and one, at Isandula 


Road, contains a battery. A certain amount of street 


lighting is done by 152 arc lamps on the tramway 
routes affixed to the centre poles. It is probable, 
however, that these lamps will be done away with when 
certain projected alterations to the overhead tramway 
equipment are carried out. Metal filament lamps are 
not used as yet for street lighting, although they have 
been very extensively adopted in the town for private 
lighting. 

An idea of the magnitude of the undertaking and the 
proportions of the lighting, power, and tramway loads 
may be obtained from the following table of units sold 
during the last financial year : — 


Units sold for private lighting 3,947,167 


+ - public lighting: 165,481 
ED ” power 1,709,208 
» » tramways 5,994,979 
Total 11,116,835 
Total units sold ір previous year 9,530,096 


The costs per unit sold for the last two years are 
given below :— 


1906/7. 1907/8. 
Coal | aa TN 0:32d. 04064. 
Oil, waste, water, ‘and stores ... 0:07 0:063 
Wages ... . TR 0:17 0:154 
Repairs and maintenance... ... 0:12 0:117 
Total works cost ... .. .. 0:68 074 
Rates, taxes, бб... oas а. See 0:17 0:15 
Management charges... ... ... 0:13 0:12 
Total cost ехе сарса; 
charges)... .. 0:98 со! 
Sinking fund, o.» icc e sa 0-72 0 62 
Total cost жеши эрин 
charges) E. 1:70 1°63 


It will be seen that the increase in costs is entirely 
due to the high price of coal, as every other item has 
been reduced. The average price received per unit 
was 1:964. The charge for power is a flat rate of 
11 per unit, and we understand that the power load is 
increasing very rapidly. There are not, however, in 
Nottingham many factories of large size, but there is 
a marked tendency to adopt electrical driving in the 
lace industry, and it is declared by some manufac- 
turers, who are already taking power, that the steadi- 
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ness of the electric drive results in the production of 
an improved quality of lace. 

It should be said that since the commencement of 
supply in September, 1894, only one brief interrup- 
tion of supply has taken place, and that was due to no 
worse accident than a switchboard attendant switching 
in a '' dead °’ machine in error. 

In conclusion, we should express our thanks to Mr. 
Н. Talbot, City Electrical Engineer, Mr. A. Annitage, 
his chief assistant, and other members of his staff, for 
kindly according us facilities for obtainnfg the informa- 
tion on which this article is based, for putting at our 
disposal the drawings from which the accompanying 
plans have been prepared, and permission to take photo- 
graphs in the station. 


The Telephone Service in Paris.—We have received the follow- 
ing interesting in formation with regard to the telephone situa- 
tion in Paris :—The agitation caused by the inettciency of the 
telephone service continues to find expression in the Press and 
in public meetings of protest. ‘The Association of Telephone 
Subscribers, organised four years аро to voice the complaints of 
the exasperated telephone users, has recently circulated a peti- 
tion to Parliament calling the attention of the Government to 
the many defects of the present telephone service, and praying 
either for a complete reorganisation of the telephone branch of 
the French Post Ottice, or, failing that, for the return of the 
telephone service to private enterprise, from which it was taken 
by the Government nearly twenty years ago. The new central 
battery exchange in the Passy district of Paris has increased, 
instead of decreasing, the volume of the publie complaint 
against the telephone service. Owing to the mistaken policy 
of the French Administration in maintaining in service the old 
instrunients at the subscribers' stations, which are of a variety 
of types, and are not adapted to central battery working, the 
‘service of the new exchange is even worse than that ot the old. 
The interest of Parliament having been aroused by the intensiiy 
and persistence of the public complaints against the telephone 
service, a Parliamentary Committee of members of the Chamber 
of Deputies for the various divisions of Paris last week invited 
the Council of the Association of Telephone Subscribers to 
attend the committee with а view to giving detailed information 
regarding the existing difficulties with the telephone service. 
At this meeting the Association of Telephone Subscribers was 
represented by the Marquis de Montebello (President), Mr. 
Archdeacon (Vice-President), and Mr. H. Laws Webb (Consult- 
ing Engineer to the Association). The Parliamentary Commit- 
tee, presided by M. Georges Berry, consisted of some fifteen 
members representing various divisions of Paris, who gave a 
sympathetic hearing to the case for the telephone-using public. 
M. de Montebello explained that the principal difficulties arose 
from the fact that the telephone service is at present operated 
merely as a branch of the Postal and Telegraph Administration, 
and he urged that for efficient working it was necessary to 
organise the telephone service as a separate department in all 
respects. A complete reform was necessary, not only in the 
technical methods of the telephone administration, which had 
been allowed to fall far behind the times, but also in the selec- 
tion and training of the staff, in the general business administra 
tion of the department and in its financial management. Mr. 
Archdeacon followed along the same lines, and gave examples of 
the disorganisation at present existing among the staff of the 
telephone branch of the French Post Office, quoting figures to 
show the greatly higher development of the telephone in the 
other principal European countries and the more favourable 
tariffs for telephone service which are offered to the public of 
other countries. Mr. Laws Webb explained to the Committee 
the essential difference between the telephone service and the 
postal and telegraph services, and pointed out that for an effi- 
cient city telephone service uniformity of plant and special 
training of the staff are essential requisites. The Committee 
asked numerous questions of the deputation; and several members 
made short speeches in which, while strongly opposing the sug- 
gestion that the French telephone service should be handed 
back to private enterprise, they stated that they fully agreed 
with the views of the deputation that the telephone branch of 
the French Post Office should be entirely reformed, and should 
be organised and conducted on the same lines as a commercial 
concern. Members of the Committee themselves complained very 
forcibly that they were unable as matters were now conducted to 
obtain any figures or information giving precise data of the 
resulta of the telenhone branch of the French Post Office; the 
Administration did not know itself what it was doing so far as 
finance was concerned. 'The Committee unanimously promised 
to support the Association of Telephone Subscribers, and to take 
the matter up actively in Parliament, with the object of secur- 
ing appointment of a special Commission of members of the 
Chamber апа representatives of the telenhone subscribers for 
the nurpose of making a thorough investigation of the difticulties 
under which the French telephone service now labours. 
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AMERICAN AND CANADIAN ELECTRICAL 
CONVENTIONS 


HE annual convention of the American Institute of Elec. 

trical Engineers will be held at Atlantic City, under the 
presidency of Mr. H. C. Stott, almost simultaneously with the 
convention of our Incorporated Municipal Electrical Association 
at Nottingham, viz., from Monday, June 29th, to Thursday, 
July 2nd. The following Papers will be discussed :— 
“Modern Developments in Single-Phase Generators,” Бу 
Mr. W. L. Waters; *A New Large Generator for Niagara 
Falls," by Mr. B. A. Behrend; “The Relative Proportion of 
Copper and Iron in Alternators,” by Mr. C. J. Fechtheimer; 
“Application of Fractional-Pitch Winding to Alternating- 
Current Generators,” by Mr. J. Bache-Wiig; “Voltage Ratio 
of Split-Pole Converters," by Prof. C. A. Adams; "Induction 
Motors for Multispeed Service with Particular Reference to 
Cascade Operation," by Mr. Н. C. Specht; "The Determination 
of the Economic Location of Substations in Electric Railways." 
by Mr. G. B. Werner; ‘‘From Steam to Electricity on a Single- 
Track Road," by Prof. J. B. Whitehead; a Conductor Кап 
Measurement," by Mr. 8. B. Fortenbaugh; “ Fundamental Con- 
siderations Governing the Design of Transmission-Line Struc- 
tures," by Mr. D. R. Scholes; ''Tests with Arcing Grounds 
and Connections," by Mr. E. J. Berg; ‘‘ High-Voltage Experi- 
ments at Niagara," by Mr. К. D. Mershon; ‘‘Standard Tests for 
Insulators,” by Mr. C. Е. Skinner; 
' Measurements of Lightning, Aluminium  Lightning-Arresters, 
Earth Resistances and Kindred Tests," by Prof. E. E. F. 
Creighton; * Engineering Features of the Southern Power Com- 
pany System,” by Mr. J. W. Fraser; “The Application of 
Ntorage-batteries to the Regulation of Alternating-Current Nvs- 
tems," by J. L. Woodbridge; ''Steam Turbine Plant: Some 
Possibilities Resulting from Recent Engineering Developments,” 
by J. К. Ribbins; ‘*Thirty-Day Test on Producer-Gas Plant: 
Discussion of Results in Relation to Cost of Energy," by Mr. 
J. R. Ribbins; ‘‘Three-Phase Power-Factor," by Mr. A. Burt; 
‘Graphical Treatment of the Rotating Field," by Mr. R. Е. 
Hellnund; ‘Тһе General Equation of the Electric Circuit," 
by Dr. C. P. Steinmetz; “А Minimum-Work Method for the 
Solution of Alternating-Current Problems," by Dr. Н. Pender; 
"Notes on the Electric Heating Plant of the Biltmore Estate.” 
by Mr. C. E. Waddell; '' Relation of the Manufacturing Company 
to the Technical Graduate," by Mr. M. W. Alexander; ‘* Rela- 
tion of the Manufacturing Company to the Technical Graduate.” 
by Mr. B. A. Behrend; ‘Relation of the Manufacturing Com- 
pany to the Technical Graduate," by Mr. D. B. Rushmore; 
“The Measurement of Rotary Speeds of Dynamo Machines by 
the Ntroboscopic Fork," by Dr. A. E. Kennelly and Mr. S. E. 
Whiting: “Wireless Telephony," by Mr. R. A. Fessenden; “A 
Study of Multiple-Ottice Automatic Switchboard Telephone 
Svstems," by Mr. W. L. Campbell; ‘‘Primary Standard of 
Light," by Dr. C. P. Steinmetz; ‘‘Water Power Development in 
the National Forests: A Suggested Government Policy,” by Mr. 
F. б. Baum; “Ап Imperfection in the Usual Statement of the 
Fundamental Law of Electromagnetic Induction," by Mr. С. 
Hering. 

The eighteenth annual convention of the Canadian Electrical 
Association was held at Toronto on Wednesday, Thursdav, and 
Friday of last week in the university buildings, under the 
presidency of Mr. R. S. Kelsch. Special features of the con- 
vention, in addition to the Papers and discussions, were an 
exhibition of electrical supplies and apparatus, a practical demon- 
stration of electro-metallurgical apparatus, dud various excur- 
sions and entertainments. Тһе following Papers were down for 
discussion :—'' Power Rates and Factors which Influence Them.” 
by Mr. W. N. Ryerson; ‘“ How to Increase the Station Load. 
by Mr. George Williams; ''Lost and Unaccounted for Current,” 
by Mr. С. R. McKay; ‘‘ Electrical Plant Earnings Per Capita," 
by Mr. W. A. Bucke; ''Various Electrical Power Plants by 
European Designers," by Mr. C. Н. Mitchell: **Modern Arc 
Lighting," by Mr. A. E. Fleming; ''Regulation of Electric 
Currents or Circuits," by Mr. W. G. Chace; ' Various Distri- 
buting Svstems Adaptable to Cities and Towns," by Mr. R. G. 
Black; “Electrical Franchises, their Legal Status and Basis of 
Valuation," by Jas. Bicknell; "Contracts," by Robert МсКау; 
‘Grounding of Transformer Secondaries,’ by W. L. Macfar- 
lane; ‘‘The National Electrical Code," by Mr. Н. F. Strick- 
land; ‘The Oscillograph," by Н. W. Price. A lecture was also 

iven on ‘‘Large Power Plants of America," by Mr. R. J. 

larke. 


Wireless Telegraphy in Germany.—According to The Times, 
it has been officially announced that from July Ist the German 
telegraph service will undertake the dispatch of telegrams Ьу 
wireless telegraphy. The rates will comprise coastal, ship, and 
ordinary tariffs. 


New Mountain Railway in Bavaria.—According to the Glasqovw 
Herald, an electric railway to the Zugspitze, the highest Alpine 
peak on German territory, has been proposed. The Zugspitze 
could be reached from Munich in three hours with the aid of 
the new railway. 
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THE NOTTINGHAM TRAMWAYS 


Ү the permission of Mr. John Aldworth, General 

Manager of the Nottingham Corporation Tram- 
ways, whose personal courtesy to us on a recent visit 
of inspection we desire to acknowledge, we are enabled 
to give the following information, which will be of 
interest to members of the Incorporated Electrical 
Association who will travel on the lines and inspect 
the car-shed and repair-shops next Tuesday. 

At Nottingham there are 19} route miles of tram- 
ways, equiv@ent to 384 track miles, as almost the 
whole is double track. Standard gauge is employed. 
The overhead construction is partly with centre poles, 
partly single bracket poles, and partly span wire. 
Span wire construction with side poles is being em- 


The lines are fairly hilly—the steepest gradients are 
1 in 114 and 1 in 13, so that the brake equipment is 
important. Nottingham is one of the first towns to 
employ the new British Thomson-Houston '' electro- 
mechanieal'' track brake, which has already been 
fitted on 10 single-truck cars. This is a magnetic 
track brake, the shoes of which can also be lowered 
mechanically by a hand-wheel if desired. The cars 
fitted with these brakes have hand-brakes for ordinary 
trathe stops, and the hand-wheel of the track-brake is 
concentric with the ordinary brake handle. 

The brake is applied electrically by turning the con- 
troller handle on to the braking notches, thus con- 
necting the exciting coils of the magnets to the motor 
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ployed on all new work, and in some cases centre 
poles are being replaced by span wires, chiefly to 
remove the obstruction in the streets. On the new 
work, also, grooved wire with mechanical ears is used, 


and in all replacements mechanical ears are being 


adopted for the existing 000 B. & S. gauge circular 
wire. 

Current is supplied to the line from the Corporation’s 
combined lighting and traction stations, and is metered 
to the Tramways Committee at 1}d. per unit. 

The cars ar chiefly single truck: there are 109 
single truck cars, 10 with ‘‘ maximum traction ” 
trucks, and 6 with double trucks and 4-motor equip 
ments. Top covers are popular, and are fitted on 
the later cars that are purchased, while at the same 
time covers are being gradually added to the existing 
cars in the Corporation’s own repair-shops. 


Fic. 1.—Тне B.T.H. ErrcrROo-MECHANICAL BRAKE. 
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Fic. 2.—Dzkr1AiL or THE B. T.H. ErLECTRO-MECHANICAL BRAKE. 


circuits; while the exciting current generated by the 
motor is regulated by the rheostats. The magnetio 
action of the shoes cause them to be drawn down upon 
the rails with & force of several tons. 

To enable the track brake to be applied by hand, 
а floating lever is supported by a suitable bracket to 
the centre of the car underframe. The long arms of 
the lever are each connected in the manner shown 
in the illustration, by pull-rods to the brake spindle. 
The short arms of the floating lever transmit the 
pull through chains to rocking levers on the truck 
side frames. Each rocking lever consists of an ad- 
justable link, pivoted to а bracket, and of а com- 
pression link, the lower end of which is connected to 
the brake magnet. When the upper ends of the rock- 
ing levers are drawn towards the centre of the car 
by the chains, the compression links force the brake 


eo 
“I 
two 


magnets downwards on the rails. A drawing of the 
arrangement is given in Fig. 1. 

The use of this combined magnetic and mechanical 
track brake should afford great security in the opera- 
tion of cars on steep gradients. By applying the 
brake mechanically at the top of a gradient, the speed 
of the car when descending may be maintained at any 
desired rate, and the car may be brought to rest by 
further applying the brake either by hand or mag- 
netically. The British Thomson-Houston Co. inform 
us that tests have recently been made on a car fitted 
with this brake on a gradient of 1 in 12, and that even 
with the track brake applied mechanically only, very 
rapid stops were made at speeds up to 16 or 17 miles 
per hour. Very satisfactory results were obtained both 
on wet and very greasy rails. Remarkably rapid stops 
were made with the brake applied electrically, the rate 
of braking on level track reaching 12 ft. per second 
per second. 

The brake itself (Fig. 2), consists of a pair of 
electro-magnets, provided with renewable track shoes. 
The magnets are connected together by a bar spanning 
the track, and are suspended from the truck frame 
by spiral springs, seen in Fig. 1, which normally hold 
them clear of the rail. Тһе thrust qccasioned by the 
retarding action of the brake is taken on a tongue- 
shaped steel bracket, which is bolted to the truck and 
engages with jaws on the side of the magnets. 
Brackets are also fastened to the upper part of the 
magnet, to provide connection to the lever for operat- 
ing the brake mechanically. 

The design of the magnet is multipolar. 
magnet consists of two main steel castings which, 
bolted together. form a spool with deep elongated 
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Fic. 5.—SeEcTION OF TROLLEY WHEEL WITH 
REVERSIBLE CENTRE. 


flanges. The lower edge of each flange terminates in 
a number of lugs projecting inwards, the two sets of 
lugs interlacing with each other but separated by air 
gaps. To these lugs the wearing shoes are fastened. 
They consist of blocks of iron or steel shaped in such 
a way as to facilitate renewal and provide a strong 
rigid connection to the magnet. The magnet coil is 
completely enclosed in a watertight metallic cover. 
The terminals of the coil are insulated leads, brought 
out through stuffing boxes, and covered with flexible 
armouring, and arranged for connecting to the con- 
troller cables. 

The 16 bogie cars have Newell track brakes, and the 
single-truck cars not fitted with the B.T.-H. brake 
have a mechanical slipper-hrake. in addition to the 
ordinary hand and rheostatie brakes. On these hand 
track-brakes cast-iron shoes are being substituted for 
wooden shoes with excellent results, and they have also 
an adjustable bracket designed by Mr. W. Boot, the 
Works Superintendent. in conjunction with Mr. Ald- 
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worth, which enables the wear of the brake-shoe to be 
compensated for so that the full leverage is still ob- 
tained on the brake-shoe, even when considerably 
worn. 

Twenty cars have been fitted with Dick-Kerr run- 
back preventers, which consist of an alteration in the 
connections of the controller by which the motors are 
short-circuited when the handle is in the off position, 
without the armature connections being reversed. It 
is found that a car will only run back down a steep 
grade at about one mile per hour under this arrange- 
ment when the controller is left in the off position. 

Another interesting departure from standard design 
that members will be able to see when visiting the 
car-sheds is a type of trolley-wheel, with renewable 
centre and bushes. This is the joint invention of Mr. 
Aldworth and Mr. Boot, and is being manufactured by 
the Railway & General Engineering Co., of Nottingham. 
The renewable centre is simply a gun-metal disc. and 
solid graphite bushes are used. It is estimated that 
the sides of the wheel will last out some 20 centres 
or more. The life of the centres is about 5,000 miles, 
and of the graphite bushes about 8,000 miles.. A sec- 
tion of the wheel is shown in Fig. 3. 

In Nottingham, as elsewhere, trouble has occasion- 
ally been experienced with loose armature spiders. 
resulting sometimes in the conductors being torn off 
at the commutator lugs. Ав а means of tightening 


. these, a useful workshop '' kink '' has been adopted. 


which, although it may appear a rough method, has. 
we are assured, been found thoroughly effective. The 
armature spindle upon which the spider has become 
loose is coated with hard solder, which is turned dc wn 
The spider 18 
pressed on to this, and keved in the usual way, and 
a thoroughly tight fit is obtained. · 

There are three depóts. Two smaller ones have 
accommodation for 45 сагв each, and the third at 
Trent Bridge, which is the one to be visited by the 
Association next week, has room for 88 cars, and is 
а good example of practical and useful design. The 
ear-shed proper is about 90 vards long and 45 yards 
wide. Behind it is the main repair-shop, extending 
back another 40 yards, and occupying 23 yards of 
the width. and next to this is a shorter shop, in which 
the top covers are being fitted, taking up the remain- 
ing width. This latter shop contains a few wood- 
working tools, and the top covers are made and fitted 
there. 

The main repair-shop has two 10-ton electric cranes, 
one over each of the two lines of repairing pits which 
occupy the centre. and along each side is a line of 
machine tools, each line of shafting being driven bx 
an eleetrie motor. "There are three lathes, а double- 
bedded shaping machine. a radial drill, & boring 
machine, wheel-grinder, wheel-press, and other essen- 
tial machines. А gas oven has been put in for baking 
out armatures, and a portion of the shop is partitioned 
off for armature winding. Practically all repairs to the 
cars are done in these shops, including metalling the 
bearings, but no actual ear building. with the excep- 
tion of the top covers already alluded to and the con- 
version of a motor-'bus into a tower-waggon, which is 
at present in progress in a smaller shop. "Three motor- 
"buses were tried for a short time on a route not yet 
equipped for tramwavs, but these were found to re- 
quire so much attention that, for the time being, thev 
have been replaced Бу horse ‘buses. 

The car-shed contains eleven pits, and there is a 
traverser at the end bv means of which a ear ean be 
transformed from anv line of pits to anv other. The 
shed is lighted with open are lamps. a series of ten off 
the tramway ecireuit and two series of four off the 
lighting network. No sockets are provided for plugs 
for examination lamns for use in the pit. as these are 
taken off the car circuits when required. 
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Among the cars in the shed is a combined snow- 
pleugh and store-waggon. This is mounted on an 
ordinary single truck with standard equipment, and is 
provided with salt hoppers large enough to hold 5 or 
6 tons of salt, which is suflicient to salt the whole 
track of the town. By means of rollers worked by 
chain gear, the salt is brought down to each rail in 
just sutlicient quantity to melt the snow on the rail. 
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At the back of the depot building, comfortable 
recreation rooms have been provided for the men. 
There is a skittle alley, a large reading-room with a 
billiard-table and table skittles, and a music-rocm. 
This has been so much appreciated that it is proposed 
to have similar rooms on a smaller scale in the other 
two depots for the men who are off duty for short 
periods. . 


THE GLASGOW TRAMWAY ACCIDENT 


HE following is an abstract of the report of Coh Н. А. 

Yorke to the Board of Trade on the accident that occurred 
on January ord to a tranicar belonging to the Glasgow. Corpora- 
tion while it was on the Journey trom Springburn to Mount 
Florida under circumstances reported in ELECTRICAL ENGINEER- 
ING, January 9th, p. 42. 

Аз Car No. 986 was proceeding down the High Street with 
about 40 passengers on board, it appears to have got out of 
control on the hill called Bell of the Brae, between Kotten Row 
(or Drygate) and George Street (or Duke Street), and ran 
away for a distance of about 1,000 yards, until it came to rest 
in the Saltmarket, near the corner of Месје Street, where the 
gradient is almost flat. After passing Duke Street the car 
came into collision with eight lorries in succession, the first 
four collisions occurring between College street and Ingram 
Street, and the remainder at intervals between Ingram Street 
and Glasgow Cross. The results of these collisions were dis- 
astrous, two persons beng killed and about ten injured, in a 
few cases seriously. The leading end of the tramcar was 
demolished, the front platform and dashboard being smashed 
in, the staircase twisted out of shape, and the controller 
wrenched from its position and thrown backwards against the 
door of the car. The car was a four-wheeled double-deck car 
without top cover; it was fitted with the magnetic track brake, 
hand brake, trigger lifeguard, and two sanders, viz., one at 
each end. 

The only place where the gradients are at all severe is on the 
ү of the route called Bell of the Brae Hill, between Rotten 

ow and George Street, where there are short lengths of 1 in 
16, 1 in 18, and 1 in 20. On account of these gradients the 
speed down this portion of the route is limited by the Board 
of Trade regulations to eight miles an hour, and there are 
compulsory stops at the corner of Rotten Row (or Drygate), 
and at the corner of Duke Street, these beiug fixed in order 
to ensure as far as possible that the speed of cars shall be 
moderate. 

The car left the Langside Depot at 5.17 a.m.. and the three 
drivers who had charge of it before it was handed over to driver 
Dolan, who was in charge of the car at the time of the acci- 
dent, all testified that the car was in perfect order during 
the whole time they had charge of it. Dolan received the car 
at Mount Florida, and drove it from there to Springburn, back 
to Mount Florida, and again to Springburn. Оп reaching 
Springburn on the last occasion, Dolan left the car for a few 
minutes. and asked a driver named В. McKenzie, who chanced 
to be there, to take the car across on to the other track ready 
for the return journey. In order to do this it was necessary 
to remove both the power handle and the reversing handie 
from the controller at the Springburn (or No. 1) end of the 
car, and put them on the controller at the Mount Florida (or 
No. 2) end. McKenzie found that he could not take off the 
reversing handle of No. 1 controller. While these men, together 
with Conductor Child, were trying to get the handle off, two 
other men arrived on the scene, viz. time-keeper Falconer and 
inspector Muirhead, who. in his anxiety to clear the road, de- 
cided to leave the reversing handle at No. 1 end of the car as 
it was, and to allow the car to return to Mount Florida without 
a reversing handle at No. 2 end, which then became the leading 
end of the car. Muirhead therefore gave Dolan instructions 
to this effect, at the same time telling him that the fact that 
the reversing handle was left in the forward position at No.1 
end would make no difference to the driving or braking of the 
car (by means of the electro-magnetic brake) at No. 2 end. 
The controller handle was then taken to No. 2 end, and Muir- 
head, having placed the reversing barrel at that end in the 
proper position for the journey to Mount Florida, bv means of 
а pair of pliers, himself drove the car across from the north- 
bound track to the south-bound track. where, as everything 
appeared to work satisfactorilv, he handed it over to Dolan. 

All seems to have gone well until he reached the corner of 
Cathedral Street. From Cathedral Street to Rotten Row, which 
is the next stopping place, the distance is 200 yards. and the 
gradent 1 in 33°37. The evidence indicates that Dolan failed 
to stop at Rotten Row, where what is known as the Bell of the 
Brae hill commences. upon which there are short leneths of 
inclination of 1 in 16°72 and 1 in 18:54. At the bottom of this 


hill, namely, at the corner of Duke Street, which is rather 
more than 200 yards from Rotten Row, there is another com- 
pulsory stop, and again Dolan failed to stop his car. By this 
time the speed was high, being, according to the evidence, 
as much as 25 to 30 miles an hour. It was evident at that 
time that Dolan had entirely lost control of the car. Shortly 
after this the first and second collisions occurred, and Dolan 
fell into the roadway. After this the car proceeded on its 
journey, unchecked, and collided with six other lorries in 
succession before reaching Glasgow Cross. Conductor Child 
realised. that something had gone wrong, but was unaware that 
the motorman had been injured or that he had fallen from 
the car. He did not at that time apply his hand brake, 
because he did not receive the brake signal, viz., four rings 
on the electric bell, from the driver, and Col. Yorke is of 
opinion that, under the circumstances, he was right in not 
applying the hand brake, as he might have skidded the wheels 
and so have interfered with the action of the magnetic track 
brake in case this had been applied by the motorman. The 
car should have stopped at Glasgow Cross, where the tramway 
crosses two other tram lines, and where the traftic is usually 
very congested. Fortunately, it got across this busy spot with- 
out further mishap. As the gradient was getting flatter, the 
speed was being gradually reduced, and conductor Child, being 
by that time aware that something serious must have happened 
to the motorman, applied his hand brake and brought the car 
to a stand in the Saltmarket. It is a somewhat remarkable 
fact that the car did not leave the rails. Owing to the death 
of motorman Dolan and the absence of any direct evidence as 
to what happened at the front end of the car, it is impossible 
to say with certainty how it was that Dolan lost control of it. or 
why he failed to stop at the two important places, viz., Rotten 
Row and Duke Street. An examination of the gear of both 
the magnetic track brake and the hand brake after the accident 
indicated, so far as their damaged condition would permit, that 
no defect had existed in either of them prior to the accident. 
Four methods of braking were, under normal circumstances, 
available on the car, as explained in the book of rules and 
regulations issued to their men by the Glasgow Corporation, 
viz.; (1) By means of the hand brake; (2) by means of the 
magnetic track brake; (3) by reversing the motors: the revers- 
ing handle being placed in the backward position; (4) by short- 
circuiting the motors while acting as generators: the reversing 
handle being placed in the backward position, and the con- 
troller handle placed on the highest power notch. This method 
to be used only as a last resort. Of these, (3) and (4) were 
not available to Dolan, owing to the fact that he had no revers- 
зп handle at his end of the car. The rule in Glasgow i that 
on gradients such as those on the Bell of the Brae Hill cars 
should coast down with the magnetic track brake applied 
sufficiently to maintain the speed at eight miles an hour, but, 
assuming for а moment that something was wrong with the 
magnetic brake, there would have been no difficulty whatever 
in coasting down that hill by the use of the hand brake, had 
it been applied at the top of the hill at Rotten Row, and 
the speed never allowed to exceed the eight-mile limit. In 
either case the brake should be applied while the car is at 
rest at the top of the hill. Judging from evidence, Dolan was 
using both the magnetic brake and the hand brake at the time 
of the first collision. If the speed was then anything like 25 
to 50 miles an hour, the hand brake would be practically use- 
less, and the only result of applying it would be to interfere 
wth the action of the magnetic track brake by cansing the 
wheels to skid. And although the track brake, if properly used, 
would be able to stop a car travelling at that speed, given 
sufħcient time or distance, it seems that the first collision oc- 
curred before any reduction of speed could have been effected. 
Had the reversing handle been available at the front end of 
the car, it 18 probable that Dolan, following the usual custom, 
would, if time had permitted, have made use of No. (4) 
method of braking, which, as already stated, is to be used 
only as a last resort. This method is in reality nothing more 
than another form of wheel brake. tho power of which is, 
limited by the cceeticient of friction between the wheels and 
the rails, and it is not nearly so effective as No. (2). Under 
these circumstances, I do not think, writes Col. Yorke, that 


974 ELECTRICAL ENGINEERING 


JUNE 25, 1908. 


the fact that Dolan was unable to use No. (4) method of 
braking had any bearing upon the accident, inasmuch as this 
method would not have had time to take effect before the 
collisions occurred and Dolan received his fatal injuries. When 
the car came to ‘rest, the hand brake was found to be ой and 
the controller handle in the full braking position, the effect of 
which would be to apply the magnetic track brake with full 
force. But as the front of the car was very much damaged, 
and the hand brake spindle bent and the controller case broken 
and forced backwards out of its position, it is impossible to 
say definitely whether the handles were in these positions when 
Dolan tell off the car, though it is not improbable that they 
were. 

lt is ditticult to explain why Dolan failed to stop his car in 
the usual manner at the top of the Bell of the Brae Hill, and 
allowed it to descend the incline at an excessive rate of speed 
so that by the time it reached the bottom of the hill it was 
entirely out of control. There seem to be only two ways of 
accounting for the occurrences. Either Dolan was driving care- 
lessly or even recklessly, and allowed the speed of the car to 
increase too rapidly before he took any steps to check it, or 
else some portion of the magnetic track brake gear which he 
should have been using must have failed him. Dolan was an 
experienced motorman, and bore a good character for steadi- 
ness and sobriety. 

Col. Yorke reports that he has gone very thoroughly into the 
construction of the controller in question, and the effect of 
leaving the reversing handle in the forward position at No. 1 
end ot the car, upon the driving and braking of the car by 
means of the controller at No. 2 end. No. 90 pattern of 
controller ditters from other tramway controllers in that the 
movement of the reversing handle does not directly move the 
reverse drum itself, this not being actually rotated until the 
main handle is moved from the “off” position towards either 
the power or the brake notches. The ratio of the gear, by means of 
which the reverse drum is rotated by the movement of the 
main drum, is such that a very slight movement of the main 
(controller) handle causes the contacts of the reverse drum to 
make connection with their corresponding fingers. The placing 
of the reversing key of the controller in the forward position 
at one end of the car has, so long as the handle of the con- 
troller at that end is accurately in the ‘‘off’’ position, abso- 
lutely no effect upon the driving or braking of the car by 
means of the controller at the other end. But if by any chance 
the controller handle at the first end is displaced even to a 
small extent towards the brake notches, contact is made between 
the reversing drum and its corresponding fingers, with the 
result that when the controller handle at the other end is moved 
to the braking position the armatures of the motors are short- 
circuited, and the magnetic track brake cannot be applied. 
Similarly, if the main handle at one end of the car is lightly 
displaced towards the driving notches, the reversing key being 
as before, it would prevent the car from being started by 
means of the controller at the other end. 

If, when Inspector Muirhead told Dolan to remove the con- 
troller handle from No. 1 end of his car to the other end, the 
pointer was exactly in the ''off'" position, he was right in 
saying that the reversing handle at No. 1 end of the car being 
lett in the forward position would make no difference what- 
ever to the driving or braking of the car by means of the 
controller at No. 2 end. But if, in removing the controller 
handle from No. 1 end, it was displaced even to a very slight 
degree in the direction of the braking notches, it would render 
it impossible to operate the magnetic brake from the controller 
at No. 2 end. Should anything of this sort have happened, it 
is possible that when Dolan came to apply his magnetic track 
brake on the Bell of the Brae hill, it did not operate, not on 
account of any defect in it, but simply because the electrical 
connections were wrongly made. This would take him by sur- 
prise, and, not knowing the reason for the failure of the brake, 
he might have made more than one attempt to apply it. By 
the time he realised that for some reason, which he did not un- 
derstand, the magnetic track brake was out of use, the speed 
would have got beyond the power of the hand brake, and the 
car would then be out of control. It is impossible to say that 
the accident actually occurred in this manner, but it is un- 
doubtedly a possible and not improbable explanation of the 
disaster. 

Whether this is the correct explanation or not, Col. Yorke 
considers that inspector Muirhead committed a grave error of 
judgment in allowing the car to leave Springburn with the 
reversing handle in the forward position at the rear end of 
the car, and without any reversing handle at the driving end. 
For, disregarding altogether the suggestion made above, it is 
not to be disputed that Dolan was deprived of the third and 
fourth methods of braking the car which are specified in the 
Glasgow Tramway Rule Book. Muirhead’s duty. and Dolan’s 
duty if Muirhead had not happened to be present, was to 
cause the car to be taken to the nearest denot as soon as the 
difficulty with the reserving handle occurred, and. if the car 
had been sent there, there would have heen no occasion for it 
to descend the hill until the defect had been put right. 

Tt is quite easy to guard against the possibility of removing 
the controller handle when it is not absolutely in the “ot” 
position bv casting on the lid of the controller case an over- 


hanging lip round the spindle of the main drum, with only 
one gap in it, viz., immediately opposite the "off" position, 
attaching at the same time to the handle a lug which would 
engage in the lip in such a way that the handle could only be 
put on or taken from the controller in the correct position. 
Such a lip is provided on controllers of other types, and the 
manufacturers (the British Westinghouse Co.) agreed to act 
upon this recommendation in future when manufacturing con- 
trolers of No. 90 pattern. 

When the case of the controller was opened after the accident, 
the jamming of the reversing handle at No. 1 end of the car was 
found to be due to the screw pivot stud at the top of the 
reverse interlocking pawl having become unscrewed, thus allow- 
ing the pawl to get out of position and preventing it trom 
passing through the slot in the sprocket wheel, the result being 
that the interlocking gear became jammed and the reverse handle 
could not be moved in either direction. The defect is easily 
remedied, either by inserting a small plug of wood or metal 
in the pivot hole on the top of the pivot stud, or, better still, 
by lengthening the pivot stud Мес, and the manutacturers 
promised to attend to it. 

1n conclusion, Col. Yorke points out that the custom on the 
Glasgow Corporation Tramways of using the hand brake for 
ordinary stops, and of reserving the magnetic track brake for 
emergency stops and when coasting down hills, is not, in his 
opinion, the proper manner in which to employ the magnetic 
or any other form of ''power " brake; it is a mistake in tramway 
practice to regard any brake as an "emergency " brake, and as 
one which is only to be used on rare occasions. When this 
custom is followed, there is a risk that the brake will either 
be wrongly applied, or for some reason or other will fail when 
the occasion for its use arises. In tramcar driving the ‘‘emer- 
gency ” is ever present, and the motormen should instructed 
to use at all times the most powerful braking device at their 
disposal. The tramcar to which this accident occurred, and 
most of the tramcars belonging to the Glasgow Corporation, are 
fitted with only two sand-boxes—viz., one at each end of the 
car. This means that sand can be applied to only one rail 
at a time. so that when the rails are greasy, and the efficiency 
of the braking appliances is of the utmost importance, it hap- 
pens that the brakes, of whatever description. only do good 
work on one side of the car, which, in other words. means that 
when the rail conditions are at their worst, only half the brake 
power is available. This seems to be a very unsatisfactory ar- 
rangement, and I strongly recommend that the Glasgow Cor- 
poration should take early steps to fit all their cars with four 
sanders-—viz., two at each end. 


Electrification of the Bavarian Railways.— A large number of 
Bavarian manufacturing concerns have presented a memorial to 
the Bavarian Government, in which it is urged that the con- 
tracts for the supply of the electrical equipment necessary for 
the utilisation of the country’s water-power and for the electri- 
fication of the railways, should be let out to the various firms 
specialising in the different classes of machinery, and should 
not be put in the hands of опе or a few large firms. To entrust 
the whole of the work to one or a few large firins would. the 
memorial states, be injurious to the industry and to the country, 
on both economical and political grounds. 


Manchester Electrical Exhibition.—A meeting of the General 
Committee was held in Manchester on Tuesday, the 16th inst. 
last, in the otlices on the Exhibition site, Platt’s Park, Fallow- 
field. Satisfaction was expressed at the progress which has been 
made in the erection of the huge building, the skeleton of which 
is now complete. The management reported that very satisfac- 
tory support was being received from all branches of the indus- 
try. Already over 100 spaces have been let, representing a total 
of between 140 and 150 individual exhibitors. That the imvort- 
ance of this exhibition is now generally recognised is evinced 
bv the fact that Dr. Edward Hopkinson, of Messrs. Mather & 
Platt. Mr. Rushton, of Messrs. Dobson & Barlow. and Mr. 
W. T. Stubbs, of Messrs. Joseph Stubbs & Sons. have 
each accepted. а seat cn the General Committee, as re- 
prerenting the allied engineering trades. Schemes for 
the decorating ad lighting of the building inside and 
out were discussed, and the management were instructed 
to prepare plans and estimates for same. Special arrangements 
are being made with the railway companies all over the «cuntry 
for cheap fares and excursions to Manchester during the pro- 
cress of the exhibition. A further General Committee meeting 
rs fixed to be held in the exhibition offices on Tuesday, July 
Tth next. bv which time it is hoped that the buildines gener- 
ally would be in an advanced state. The management propose 
arranging for a demonstration of wireless telegraphy between 
the exhibition buildines and some important town within a 
radius of, sav, 50 miles, of Manchester. Numerous other attrac- 
tive demonstrations of electricity are also being arranged for, 
full details of which we shall hove to furnish our readers with 
later. and the members of the Gas and Oil Engine Manufac- 
turers’ Association, recognising the important bearing which the 
exhibition will have in the encineering world. have decided 
to arrange for a number of complete working exhibits of special 
plants as applied to the generation of electricity. 
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ELECTRO-CHEMISTRY AND ELECTRO- 
А METALLURGY 


T the last meeting of the Chemical Society, June 18th, 

Professor Tilden contributed an interesting Paper upon 
“Тһе Rusting of Iron.” It has frequently been stated that 
rusting only takes place when one has present iron, carbon 
dioxide, oxygen and water, although some investigators have 
contested this point, and said that 1t is possible to get rusting 
when you only have present iron, oxygen and water. In 
America, recently, W. H. Walker and collaborators (ELECTRICAL 
ENGINEERING, Vol. II., р. 576) consider that the rusting is an 
electrolytic action, and this they have proved in several ways. 
They think that owing to the impossibility of obtaining iron 
which is quite pure, that the composition of the metal is never 
uniform, that therefore owing to the impurities being unevenly 
distributed throughout its mass, the surface of the iron when 
in contact with water behaves as if it were a number of small 
electrolytic cells. There are consequent differences in potential, 
and therefore a portion of the metal will behave as cathode 
and another portion as anode. As a consequence, oxidation takes 
place and the metal rusts. 

Prof. Tilden has carried out a long and laborious series of 
experiments, in which he has taken every precaution to prevent 
the presence of carbon dioxide in the oxygen he has einploved. 
The iron was most carefully cleaned and placed in small silica 
boats contained in a glass tube, the whole apparatus was heated 
and connected up with a vacuum pump. Then water was 
introduced by heating crystallised barium hydrate; this will 
absolutely prevent carbon dioxide being present. Afterwards 
oxygen was introduced into the tubes, and it was noticed that 
in a short time the iron became tarnished, but generally speak- 
ing red rust was not produced. Professor Tilden has also proved 
that iron will dissolve to an analysable extent in pure distilled 
water, and he considers 1t invariably goes into solution in the 
form of ferrous hydroxide, and that red rust is afterwards 
produced by oxidation. He also referred to the well-known 
fact that washing the iron in a solution of chromic acid had 
the effect of preventing it being acted upon, and that not only 
did it temporarily effect it, but the effect appeared to be of a 
lasting character. It cannot, however, be said that the large 
amount of work which has recently been carried out in connec- 
tion with the rusting of iron has led to any very tangible 
results. Most of the work which has been done of late has 
simply shown that under conditions which do not occur ordin- 
arily, rusting will take place, but they have hardly yet told us 
how to prevent rusting taking place in iron exposed to ordinary 
atmospheric conditions. 

In the Chemiker Zeitung of June 17th, Dr. W. Conrad con- 
tributes an article upon the “ Advances in the employment of 
large electric furnaces for the manufacture of Calcium Carbide 
and high grade Ferrosilicon." Although the two processes are 
very different chemically, vet the same form of electric furnace 
can be used for the manufacture of both products. In the one 
case we have СаО+5С=СаС,+СО, and in the other 
$10,4-2C =Si+2CO, the latter reaction taking place in presence 
of iron or iron oxide. To produce 1,C00 kilog. of chemically 
pure calcium carbide, 874 kilog. lime and 562 kilog. carbon are 
required, whereas to form 1,000 kilog. silicon, 2,140 kilog. of 
pure quartz and 860 kilog. carbon are necessary. The carbide 
process is in the main a melting one, but with ferrosilicon it is 
more in the character of a reducing process. The first forms of 
furnace employed consisted of a crucible forming one pole and 
a hanging electrode the other pole. But owing to the large 
amount of dust produced, and to the sudden bursting out of 
tongues of flame the process was troublesome and rather danger- 
ous. Therefore, instead of withdrawing the charge as the 
reduction proceeded, the carbide was allowed to form until 
3500-400 kilog. had been produced; the furnace then cooled, and 
the blocks of carbide broken out. This intermittent process 
was carried on for a number of years, particularly in Norway, 
Austria, and Switzerland. It was then found that by employing 
two electredes the yield could be increased by nearly 20 per 
cent. Series furnaces were then introduced, and with these 
blocks of carbide weighing more than 1 ton each could be 
obtained. 

In order to build large furnaces for the production of ferro- 
silicon it is essential to so arrange the electrodes that they 
readily burn away, so that they become coated with a gas layer. 
А good furnace lining 18 of importance; the current also should 
not be led in by the tloor of the furnace. The electrodes are 
formed of hard, burnt carbon, which is stamped and pressed into 
shape. The largest, which are made in Germany, are 18 cm. 
long and 33 cm. wide; consequently, in order to produce larger 
electrodes, they have to be clamped together. In France, some 
of the electrodes have a breadth of 50 cm. "The raw material 
for the carbide manufacture consists of chalk or limestone, 
coke, anthracite, or wood charcoal. For ferrosilicon, quartz, 
anthracite, or wood charcoal and iron. 1 kilog. carbide requires 
4 kilowatt hours, 1 kilog. silicon 12 kilowatt hours. Therefore, 
1 kilowatt day would vield 6 kilog. carbide, or 4 kilog. 50 per 
cent. ferrosilicon. In the Alps and Norway, where water power 
is very cheap, the cost is 16s. to 40s. for 1 ton of carbide, and 
24s. to 60s. for 1 ton of 50 per cent. ferrosilicon. 


‘ferrosilicon in the induction 
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It has sometimes been asked why not manufacture carbide and 
furnace. The reply is that 
steel may be produced with a temperature of not more 
than 2,000°; but it is another matter to work with 3,0009, 
which is the temperature required for the production ot carbide 
in an induction furnace, because at 35,000" there is no heat- 
resisting substance which does not become a conductor. Ferro- 
silicon 15 extremely resistive against the action of acids, and it 
is suggested that ıt should be employed for making apparatus 
for use in the acid industry, e.g., vessels and evaporators for 
boiling sulphuric acid. 

In Llectrochemical and Metallurgical Industry of June, atten- 
tion is drawn to the uses to which aluminium may be put. It 
is used largely in the manufacture of motor-cars and of cooking 
utensils; the Japanese army was equipped during the Russo- 
Japanese war with aluminium mess kettles, which proved highly 
satisfactory. In the New York Subway some of the cars are 
lined with aluminium. It is also finding a largely increased 
use in chemical industries, as, for example, in acetic acid plants, 
for nitric acid condensers, ammonia concentrators, and in paper 
pulp mills. In America, in a few electric power stations alu- 
minium bus-bars are emploved, while for high-tension current 
transmission lines the employment of aluminium wire is largely 
increasing. ‘* Bi-metallic’’ wires are also being introduced; these 
are steel wires coated with aluminium. 

At the recent meeting of the American Electrochemical 
Society, Mr. E. E. F. Creighton described a method for studying 
the effect of temperature during annealing upon the magnetic 
properties of iron. ‘The piece of metal to be tested is made the 
secondary of a transformer, so that it is possible, at the same 
time, to heat the iron by means of induction currents, and test 
it for its magnetic properties. As the temperature increases, the 
permeability increases. The magnetism, it was found, disap- 
peared at 8009 C. The temperature was then raised higher, 
and subsequently brought back, and it was found that the 
magnetism returned at exactly the same temperature at which 
it originally disappeared. 


— 


Telegraph Stations in Venezuela.— The telegraph stations of 
the Compagnie des Cables Télégraphiques at La Guaira, Pto. 
Cabello, Coro, and Maracaibo, have been closed by the Vene- 
zuelan Government since January llth, 1906. According to a 
British Consular report, telegrams from Venezuela are sent by 
wav of the island of Сагас̧оа, in. consequence of which the in- 
come of the French Cable Co. has enormously increased, as the 
rates charged are very high. 


Fishing bv Electricityv.— The Teltow Canal, which forms the 
cord to the loop of the river Spree, on which Berlin is built, is 
provided with a system of electric haulage, the barges being 
drawn by small locomotives which run on a track alongside 
the canal, and are supplied from an overhead wire. According 
to the Berlin correspondent of the Daily Telegraph, a man has 
been arrested for fishing in the canal on a wholesale scale with 
the aid of electricity. A wire connected to the overhead wire 
and thrown into the water 1s said to have so stupefied the fish 
within ten yards that they could be caught with hand nets. 


Consolidated Electric Supply Co.—The case of the Consolidated 
Electric Co., Ltd., against the Consolidated Supply Co., Ltd., 
which was а debenture holder's action, came before Mr. Justice 
Swinfen Eady on Saturday last. Mr. Whitmore Richards asked 
for judgment in default of defence. Appearance had been 
entered, but the defendants did not now appear. A breach of 
condition took place by reason of the non-payment of interest 
for two months, and there was a notice calling in the money 
pursuant to the condition of the debenture. His lordship gave 
Judgment accordingly. 


Damage to Cables by Trawlers.— With reference to this matter 
(see ELECTRICAL ENGINEERING, June 4th, p. 842), the Chambers 
of Commerce, Exchanges, and Trade Associations throughout 
the United states are adopting resolutions, and forwarding 
memorials to the Government at Washington, appealing for the 
protection of submarine cables off the Irish coast. А memorial 
has been addressed to the President of the Board of Trade by 
the Liverpool Chamber of Commerce, suggesting an inquiry. 
The Bristol Chamber of Commerce has decided to act in concert 
with that of Liverpool. 


Faraday House Old Students’ Association.—' The fourth annual 
dinner of this Association was held at the Queen's Hotel, 
Leicester Square, on Thursday, June 18th, with the President 
of the Association—Mr. Gerald W. Partridge, Engineer-in-Chief 
of the London Electric Supply Corporation—in the chair. The 
company included Mr. W. M. Mordey (President of the Institu- 
tion of Electrical Engineers), Mr. Robert Hammond, Major 
O'Meara, Mr. Hugo Hirst, and Mr. Philip Dawson, who pro- 
posed the toast of the evening, ‘‘ Faraday House and its Old 
Students." As is usual at these gatherings, beyond this toast 
there were no other speeches, the dinner being followed by a 
smoking concert. 
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ELECTRICAL SCIENCE 
British and American 


Rectificution Effect in Vacuum T'ubes.—In the June number 
of the American Journal of Science, а novel experiment is de- 
scribed by Н. A. Perkins. The author had noticed that a 
tube exhausted to a pressure ot about halt a mulimetre ot 
mercury glowed feebly when placed in an alternating electro- 
static field. He examined the phenomenon more minutely by 
а special experiment. A conducting ring surrounding but not 
touching the vacuum tube was connected to one terminal of 
the secondary of a transformer excited from the public service, 
and the other terminal ot the secondary was connected to earth. 
The tube was provided with a sealed-in electrode at each end, 
and the electrodes were connected outside through a switch 
and galvanometer. lf now the primary circuit ot the trans- 
former was closed, the ionisation of the vacuous pas was made 
evident by a glow within the tube, and by a current through 
the galvanometer. ‘These etfects were very small unless the 
potential of the ring attached to the transformer secondary 
was greater than 550 volts, and the magnitude of the current 
through the gas varied with the position of the ring along the 
tube. With a tube 20 cm. long it was found that the current 
was zero if the ring were within 5 cm. of an electrode, was a 
maximum at about 8 cm., and was zero again at 10 cm., the 
middle of the tube. On moving the ring further the current 
changed sign, attained a maximum, and fel to zero at about 
5 cm. from the second electrode. The gas current always left 
the tube at the electrode nearest to the ring. On the other 
hand, if the galvanometer were replaced by an electrostatic 
voltmeter the largest readings were obtained when the ring 
was near the electrodes. The curve representing the measure- 
ments made to connect gas current as ordinates with trans- 
former E.M.F. as base starts suddenly upwards at 550 volts, 
and thereafter rises slowly as far as 2,000 volts, the limit of the 
experiments, The author gives a mathematical theory of the 
whole of the phenomena on the assumption that there is a 
uniform potential gradient between the ring and the sealed-in 
electrodes, and the calculated curves agree fairly well with 
the experimental curves. 

Measurement of Current. through an X-Ray Tube.—At the 
Roentgen Society’s meeting on June 4th, the President, Mr. W. 
Duddell, F.R.S., gave a very interesting address on the measure- 
ment of the current through an X-ray tube. Many lantern 
slides of oscillograph tracings were shown to demonstrate the 
wave form of the discharges under varying conditions. When 
a spark gap was employed as a rectifier, the waves were very 
short and steep. and but little sign of inverse discharges сопа 
be detected. When the X-ray tube was removed and a water- 
resistance of about three megohms was substituted for it, the 
wave form was practically unchanged. An interesting side light 
upon the behaviour of the spark-gap was thrown by the tracings, 
and the lecturer mentioned that he had compared three forms 
of spark-gap, i.e., point and ball, point and plate. and point 
and cup, the point ee positive. Of these three varieties, the 
point and cup was the most effective. The ratio between the 
mean current through an X-ray tube and the instantaneous 
values was about as 1 : 50, that is to say, for a mean current of 
0'5 milliampere the maximum value was 15'0. апа for a mean of 
one milliampere it was 30 milliamperes. Curves to show the 
current waves through the tube when no rectifier was in cir- 
cuit demonstrated a considerable inverse current, and finally, 
curves of the discharge of the coil on short circuit gave waves 
of а very different form. Measurements of the potentials at 
the terminals of the tube, and at the terminals of the coil, 
showed that the spark-gap rectifier caused a considerable voltage 
drop, from 60.000 to 50.000 volts in one instance. The indica- 
tions of the milliamperemeter gave a very satisfactory measure 
of the mean current. but the instruments in common use for 
X-ray work were shunted by a condenser, and this the lecturer 
condemned. 

А New Mercury Interrupter.—Mr. Wright afterwards showed 
а new form of mercury interrupter, which gave very powerful 
discharges in the secondary circuit of the coil. It consisted of a 
turbine arrangement for pumping up mercury into a narrow re- 
servoir. where it met a revolving metal arm, which made and 
broke the circuit. The mercury being continually renewed in 
the reservoir, a clean surface was presented to the revolving 
blade. and very efticient contacts were obtained. By the over- 
flowing of the reservoir the mercury was kept in constant cir- 
culation. 

Royal Society Studentships.—The Council of the Roval Society 
have awarded the Mackinnon studentship in physics for the year 
1908 to Mr. J. A. Crowther, of St. John’s College, Cambridge, 
for an investigation of the passage through matter of the В-гауѕ 
from radio-active substances. 
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Binant Electrometer.—The quadrant electrometer is governed 
by Maxwell’s formula : 


a=CiQ,~ Qa | N- em 2 


where Q, Q. are the potentials of the quadrants, N is that of 
the needle, and a the detlection. "This necessitates commutation 
if the deflection is to be proportional to the potential to be 
measured. Commutation is very ditlicult in working with 
saturation currents and automatic records. In the Annalen der 
l'hysik, No. 7, Е. Dolezalek eliminates these ditliculties by 
dividing the needle into two parts, the right-hand arm being 
as much above the potential of the chamber as the left-hand 
arm is below it. Instead of quadrants, the chamber consists 
of semicircles. Hence the new name, ''binant electrometer,” 
The principle was first proposed by Curie. The equation of 
the new instrument is 


а= (№ = N,Q, - Qu. 
The needle consists also of two semicircles. Both the needle 
and the chamber surface are concentric spherical surfaces, which 
give greater stability. The proportionality of deflection. and 
p.d.'s (Q,—Q,) extends over an angle seven times as great as 
in the case of the quadrant electrometer, and, besides, the 
needle may be charged to higher potentials. Where the sensi- 
tiveness of a quadrant electrometer has a maximum at 250 
volts, the binant electrometer is increasing in sensitiveness 
even at 900 volts. The range of the new instrument is very 
large, extending from 100 volts down to a few millivolts. The 
necdle consists of thinnest aluminium foil. Опе semicircle is 
charged through the platinum wire suspension, and the other 
through a fine platinum spiral dipping into a liquid conductor. 
The usual charges are +65 and —65 volts. 

Electrod ynamical. Mechanira.—A work of considerable interest 
to the student of the profounder theory of electricity is that 
published by Н. Witte in the Annalen der Physik, No. 7. It is 
an elaborate investigation, covering 77 paves, of the rival 
attempts to explain electromagnetism by mechanics, and rire- 
versa. The author distinguishes two main classes of electro- 
magnetic theories, those that postulate action at a distance, and 
those that postulate a continuous field. These, again, whether 
based upon emission or undulation, or both, may give rise to 
nine different types, and in some of these electromagnetic 
energy is all potential energy, in others it is kinetic, and in 
others again it is both. The author shows, first, that an inter- 
stellar ether is necessary. He then proves that it cannot be 
incompressible. For a moving electron would give a finite 
rotation, and then the rotation would cease to be proportional 
to the curve of the displacement. A continuous ether cannot 
be brought into harmony with mechanical principles. We must 
therefore fall back upon a discontinuous ether, and this is not 
indicated by any physical observation. It is against the prin 
ciple of economy (or ‘‘parsimony’’) to assume any unnecessary 
complication when a simpler theory suffices. Therefore we 
must resign discontinuous ether, and renounce the attempt to 
construct a mechanical theory of electromagnetic phenomena. 
We are thus left with the dualism of mechanics and electro- 
magnetism. To reduce this to a monism we must either find an 
electric theory of mechanics, a system which the author calls 
"electricism " as distinct from materialism, or we must reduce 
both mechanics and electromagnetism to a more fundamental 
system. The only attempt to do this is in the energetics of 
Ostwald. W. Wien has made some advance towards an elec- 
trical monism. The objection that nothing is gained by redne- 
ing mechanics to electricity as we are not acquainted with the 
"nature "' of the latter, is easily answered by the plea that we 
know nothing of the nature of matter. 


Faraday House.—4A series of lectures on “The General Prin- 
ciples Involved in the Economical Production of Electrical 
Power” are being delivered by Mr. Н. M. Hobart to the 


students of Faraday House. The course commenced on June 
18th. 


The Berlin Radiotelegraphic Convention.—It is announced that 
the British Government has notified Germany of its adherence 
to the Wireless Telegraph Convention, both on behalf of Great 
Britain and of all the British Colonies except Newfoundland 
aud the Orange River Colony, the latter of which, being inland. 
has no direct interest in the matter. 

Hampstead Tube Breakdown.—Considerable inconvenience was 
caused to passengers travelling on the Charing Cross, Euston 
& Hen pstead Railway on Wednesday, June 17th, owing te tne 
suspension of tratlic on the south-running line between Morn- 
inete Crescent and Charing Cross after 5.50 p.m. The vear 
axle of the trailing bogie belonging to the motor-car of a three- 
саг train broke soon after this train had left Mornington Cres- 
cent. The train, however, managed to reach Euston. The 
current was switched off from that section of the line. and 
traffic was maintained by a single six-car train, running between 
Mornington Crescent апа Charing Cross on the north runninz line. 
The single journey, which was made without stops at 'lotten- 
ham Court Road and Euston Road stations, occupied 74 minutes, so 
that a 15-minute service from Charing Cross was kept up. 
From Mornington Crescent northwards the trains ran as usual. 
In the meantime, the workmen were attending to the damaged 
bogie, and by 1 o'clock on Thursday morning the south-running 
line was clear again. 
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ACCRINGTON: Electricity Supply.—On June 18th Mr. 
North, the Local Government Board Inspector, conducted an 
inquiry at Accrington Town Hall respecting an application by 
the Corporation to borrow an additional sum of £7,500 for the 
electricity undertaking. The Chairman of.the Electricity Com- 
mittee, the Town Clerk, and Mr. Gray (Electrical Engineer) 
were present. Mr. Aitken said they asked 20 years for the re- 
payment ot the loan. The money was required owing to in- 
creased demand for electrical energy, both for lighting and 
power. The Board of Trade units supphed for the last quarter 
in December last were 642,500 against 265,659 for the corre- 
sponding quarter of 1906. <A great part of the increase was due 
to one large firm taking an amount of the electricity for power. 
They had now purchased new works and ы them, and 
suddenly asked the Corporation to largely increase the supply. 
The firm was one of the largest in England for producing cotton- 
spinning machinery. In answer to the Inspector, the net loss on 
the electricity undertaking of £1,323 in 1903 was stated to have 
been gradually converted into a net profit of £604 last year, and 
it was estimated there would be a profit running into four 
figures for the current year. The total loans for the department 
had been £67.960, of which £12.202 had been paid off, leaving 
outstanding £55,758. 

ACTON: Electricity Accounts.—The Electricity Committee 
reported at the last meeting of the District Council that the 
undertaking showed a gross profit for the year ended March, 
1908, of £1,082 2s. 2d., but after providing for loans, instal- 
ments, interest, &c., there was a net deficiency of £2.934 18s. 3d. 
Mr. Lord remarked that a company in similar circumstances 
would be able to declare a profit. 

AUSTRALIA: Aalqoorlie.—The Kalgoorlie Electric Power & 
Lighting Co. has shipped additional plant for its generating 
station, including what is said to be the largest engine and 
dynamo yet sent to Australia. 

BELEEK FALLS (IRELAND): Proposed Water Power 
Scheme.—At the monthly meeting of the Lough Erne Drainage 
Board, held in Enniskillen last week, a letter was read from 
Mr. W. A. Lindsay, of Belfast, asking if the Board would be 
disposed to encourage the development of electrical energy at 
Deleek by the use of the Falls. He had been recently trying 
to induce some English and American friends to investigate the 
practicability of establishing а power station there, but naturally 
they wished to know, before taking any steps, on what terms 
the necessary rights could be obtained. Mr. Irwin said he 
would reply, stating that the Board were anxious to encourage 


them as much as possible, but that they would like to 
have some definite proposal as regards terms first. The 


Secretary mentioned that other electrical companies had ap- 
roached him on the same subject, and he thought it would be 
etter to take no definite action until they would see from whom 

they would get the best terms. It was decided to write to Mr. 

Lindsay, stating that the Board were in sympathy with the 
roject for establishing an electrical power station at Beleek, 

bat that they could take no action in the matter until more 

definite particulars and proposals were submitted to them. 

BELFAST: Tramway Agitation.—AÀ mass meeting was held 
in the Ulster Hall on the evening of the 16th inst., for the 
purpose of considering what has been described as the ''present 
position of the Belfast tramways." Mr. D. J. Campbell, dele- 
gate to the Belfast Trades Council, presided, and the whole 
affair may be looked upon as a political and trades union agita- 
tion against the Corporation. Addresses were delivered, and 
a resolution was passed which declared that the meeting viewed 
with alarm the unsatisfactory state of the tramway undertaking. 
and called on the Corporation to have an accountant appointed 
to report on the financial standing of the undertaking. 

BILBAO (SPAIN): Zramweays.—'The Gaceta of June 10th 
notifies that a concession has been granted to the Compañia del 
Tranvia Urbano de Bilbao for the construction of an electric 
tramway in the town of Bilbao. 

BOSTON (AMERICA): Water-power. Plant.—The Franklin 
Power Company have begun the construction of a 200-ft. log 
and corfcrete dam for the development of the power furnished by 
the falls known as Cleveland Rips, on the Carrabassett River, 
between the towns of Embden and North Anson. 'The dam will 
create a head of 25 ft., and the power obtained will be used 
in the generation of electricitv for lighting aud power in the 
towns of New Vineyard, Farmington. and Wilton. A line of 
poles and wires 16 miles long is now being erected to convey the 
current. to Farmington. 

BRENTFORD: Z7Z'ramiways.— The District Council has been 
in communication with the Board of Trade relative to the state 
of the tramway track through Brentford. and at the last meet- 
ing of the Council it was stated that the Board had written that 
the remedy for the condition of affairs complained of was in 
the hands of the clerk. The clerk reported that he had replied 
that the Council had no authority over the track itself, but the 
Board refused to order an inspection, and suggested that the 
Council had the power to compel the tramway company to keep 
the track in repair under the terms of the Tramway Act. The 
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clerk decided to forward a copy of the correspondence to Dr. 
Rutherford, M.P., with a view to a question being asked in 
Parliament. In reply to a question, the Chairman (Mr. Evan 
Philips, J.P.) said that the Council could not obtain an in- 
junction to prevent the trams from running. It was only a 
question of a penalty, and they had to get the track properly 
inspected first, which would be an expensive proceeding. 

BRIGHTON:  £lectricity  Accounts.—-The statement of 
account of the Electricity Department for the year ended March 
5156 shows а loss of £3,657, as compared with £10,235 for last 
vear. The total receipts were £88,082. as against £85,684 for 
the previous vear, and the expenditure was reduced from 
£51,715 to £40,753. Interest and sinking fund amounted to 
£44,987. The deficit is to be met from the reserve fund. which 
becomes reduced to £7,413. The total costs per unit sold were 
l:26d., made up as follows :—Coal, 0'55d.; oil, waste, water, 
and engine-room stores, O'Old. ; wages, 0°17d.; repairs and main- 
tenance, 0'16d.; rents, rates, and taxes, O0'15d.; management. 
expenses and charges, 0:244. Тһе total units sold have in- 
creased from 7,849,194 to 8,002,576. 

Tramways.—Yhe scheme . placed. before the Corporation by 
Messrs. Stephen Sellon and Partners, consulting engineers, 
of London. referred to in our last issue, for running 
a service of tramways from Kemp Town through St. James's 
Street, North Street, and Western Road to Worthing, came 
before the Corporation on Thursday. As we announced last 
week, the scheme was recommended by the Tramways Com- 
mittee, and in presenting the proposal to the Corporation, the 
Chairman said that the syndicate proposed to purchase the old 
horse tramways between Hove and Shoreham, and to electrify 
these, at the same time extending them to Kemp Town via 
Brighton. After a long discussion the scheme was rejected by 
56 votes to 10. 

CLECKHEATON: Electricity Undertaking.—The accounts of 
the electricity undertaking for the past year show a surplus of 
£99. compared with a deficit of £195 for the previous year. 

COLCHESTER: Street Lighting.—It has been decided to 
gradually replace 316 Nernst and other incandescent street 
lamps by Osram lamps. The average cost of conversion is given 
at £1 3s. 6d per lamp. It is expected that the annual cost per 
lamp will be reduced from its present figure of £3 19s. 6d. to 
£3, reckoning the renewals at three pairs of Osram lamps per 
post per annum. А scheme was proposed for superseding the 
existing gas lamps by Osram lamps, but this was not agreed to. 

DUNDEE: Electricity Accounts.—The accounts of the Elec- 
tricity Department for the year ending April 30th, 1908, have 
just been issued, and show a very satisfactory state of affairs. 
The number of units generated is 4,719,085, an increase of 
708,000 over last year, while the revenue is £34,973, an increase 
of £3,870. A very large item in this year's accounts is the 
increase in the coal account, which is fully £3,000 over last 
vear. ‘The gross profit amounted to £15,259, out of which has 
to be paid interest and sinking fund amounting to £9,578; 
while the Commitfee again adopted Mr. Richardson's recom- 
mendation to reduce the capital debt of the undertaking by 
transferring £5.380 from the capital account to revenue, the 
balance. with the balance from last year, leaving a net profit 
of £1.078. During the last four years the sum of almost 
£24.000 has been paid out of revenue account, a large part of 
which has gone to reduce the capital debt, while the balance 
has been for the large alteration at the power station. The 
Committee have adopted Mr. Richardson's suggestions with 
regard to the price to be charged to power-users, which in 
future will be on the sliding scale, with a maximum of 254. per 
unit, while large consumers with a very large load-factor can 
have power as low as 0:454. per unit. The price of current 
for the tramways has also been reduced from lid. to ljd. per 
unit. The minimum charge has been abolished entirely, as Mr. 
Richardson considered it was more of an irritant to consumers 
than it was reallv worth. A new feature of the charges for 
next vear is that for electric signs, which should tend to make 
this form of advertisement. very popular. For the first 200 
units the charge is 34d. per unit. All above this amount 14d. 
per unit. The work of erecting the new generating station is 
heing pushed on with all speed, most of the contracts having 
now been placed, and it is hoped that everything will be com. 
pleted and the station running in time for next winter's load. 

DUDLEY: Electricity Accounts.—The report. fov the year 
ended March 31st records a steady growth of business, especially 
as regards motor-load. "The wears working has resulted in a 
gross profit of £5.977, being an increase of £735 over that made 
last vear. Financial charges for interest, repayment, and bank 
charges absorb £5.641. an increase of £465 over the previous 
vear's requirements, the surplus for the vear being £336. The 
load factor has risen from 13°96 per cent. last vear to 14:65 per 
cent. this vear. The works costs have decreased from 085554. 
per unit sold last year to 0:814. per unit sold this year, or a 
decrease of 6 per cent. in the works costs per unit sold, not- 
withstanding an increase of 11 per cent. in the cost of coal. 
It is not anticipated that the works costs per unit sold will fall 
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much below 0:84. until there is a larger increase in the load 
factor. ‘The units sold during the year amounted to 2,022,207, 
made up as follows :—Private lighting, 422,555 ; power, 415,727; 
public lighting, 135,237; and tramways, 1,050,910. Last year's 
total was 1,814,195 units. 

DUNFERMLINE: Zlectric Lighting.—A further report has 
been received from Sir Alexander Kennedy recommending the 
Council to lease its electric lighting Provisional Order to the 
Fite Electric Power Co., with the option of re-acquiring it 50 
years hence. At the monthly meeting of the Council last week 
this report was adopted. 

EALING: Power Supply.—It has been decided to reduce the 
charge for current for heating and power after this month from 
2d. to 14d. per unit. 

Electrwity Supply Accounts.—According to the report of 
the Borough Electrical Engineer (Mr. J. Douglas Knight) for 
the year ended March ist last, which has just been issued, the 
business of the electricity undertaking during the twelve months 
was one of steady progression, satistactory results having been 
achieved without any appreciable increase in expenses. Not- 
withstanding increased cost of tuel, increasing competition, and 
the introduction of the metal filament lamp, the working costs 
were again lowered in almost every direction, the reduction 
in the coal costs being most noticeable. "The full effect ôf the 
last reduction in price of current was felt for the first time 
during the year, the average price per unit sold obtained from 
private consumers being ©7084. less than the previous twelve 
months. ‘The income would have been increased by £402 if the 
department had obtained the previous year's price on the output 
for the year ended March ólst. Units were sold to the number 
of 1,527,893, this being an increase of nearly 23 per cent. 
There was a decrease of 5 per cent. in the units used for public 
lighting; the increase on the supply to private consumers was 
5 per cent. The income, totalling £26,947, showed an increase 
of 35 per cent. There was an increase of 11 per cent. in slot 
meter collections. The capital spent during the year totalled 
52.628, the lowest on record in the history of the undertaking. 
the gross profit, after deducting charges for rent, rates, taxes, 
and cost of maintenance and management, amounted to £14,228, 
equivalent to 7:57 per cent. of the total capital expenditure to 
date. From this sum had to be taken the charges for interest 
and sinking fund, reserve for doubtful debts, Parliamentary 
charges, and audit fees, leaving a net profit of £2,013. This, 
added to the reserve fund, would raise the reserve to £8.654, 
equal to nearly 44 per cent. on the capital expenditure, which 
to March 3lst totalled £192,986. The assets exceeded the 
liabilities by £51,567, and the whole of the plant being main- 
tained in etliciency out of revenue, the sum to reserve, says the 
Electrical Engineer, is suthcient to cover any depreciation of 
the value ot the assets of the undertaking, representing 266 
per cent. of the capital spent. During the year the cost of 
supplying each unit was lowered from 587d. to 5:849d. If the 
charges for interest and sinking fund be eliminated, the reduc- 
tion was from 1'993d. to 1:390d. per unit sold—over 30 per cent. 
reduction. The total number of consumers on March 5151. was 
5,620. An extension of plant and mains will be necessary in 
the immediate future. Condensing plant, transformers, and 
high-tension feeder mains are the items most urgently required. 

ECCLES: South Lancashire Tramways Co.—Iit has been de- 
cided to seek an injunction preventing the South Lancashire 
Tramways Co. running its cars upon certain of the lines of the 
Ccuncil without consent. 

EDINBURGH: Redemption of Loan.—At the last meeting 
of the Town Council the question of the equated period for the 
redemption of loans upon the electrical undertaking was con- 
sidered, the Joint Committee of the Electric Light and Treas- 
urer's Committee having recommended that the period should 
be reduced from 30 to 25 years. There were three proposals 
before the Council:—(1) That the shorter term should apply 
to future capital expenditure; (2) that it should apply to past 
expenditure; and (3) that it should apply to the last loan. 
After some discussion the first proposal was carried. 

ERITH: Tramway Position.—At the last meeting of this 
Council a sub-committee appointed with a view to lessening 
the annual loss on the tramways undertaking and to make the 
system self-supporting, If not profitable, reported that the losses 
had rapidly increased year by year. and that Erith had the 
unenviable reputation of being the third from the lowest of 72 
mumicipally-operated undertakings in regard to traffic earnings 
per car mile. The working experses and administration of the 
department could not be reduced very materially, having regard 
to the safety and etliciency of the system, whilst having regard 
to the necessity for certain repairs, it was impossible tc con- 
tinue carrving on the svstem without a large increase in the 
working expenses. The net loss on last vear's working (not- 
withstanding the low working expenses of 62d. per mile) was 
£4.449. Should the receipts continue to fall in the same ratio 
as last vear—and thev had every appearance of doing so—the 
current vear's tratlic receipts would show a decrease of 14. per 
mile, and the Tramwavs Manager stated that the necessary 
repairs referred to would increase the working expenses bv at 
least 14. рег car mile. The total loss. it was estimated, would 
be something over £7.000 to be provided for out of the rates. 
The Council agreed to the committee's recommendations to 


abolish 2d. fares, and to issue transfer tickets, to make certain 
changes in respect of workmen's tickets, and to abolish tree 
riding by members of the Council, statf, and employees, except 
in the case or the uniformed staff (the last-named to be allowed 
to travel free to and from duty only). 

GLASGOW: Tramway Accounts.—' The financial statement for 
the tramways undertaking for the year ending May Zlst shows a 
gross revenue of £916,506. The expenditure, including trattic, 
general, repairs, and power, amounted to £509,995, and there 
has been set aside for renewals and depreciation £188,605, leav- 
ing a balance of £217,968. From this has to be deducted the 
rent of the Govan lines, rent of the Paisley District Tramways, 
interest, sinking fund, income tax, Parliamentary expenses, 
and Common Good, amounting to £179,138. The balance ot 
£58,830 has been appropriated as to £4,061 to special depre- 
ciation, and £34,769 to general reserve. 

GRAYS: Electric Supply T'ariff.—On and after July 1st, the 
rates charged for lighting will be reduced as follows :— The 
Sd. rate to 4d., 43d. to 44d., 414. to 4d., and 4d. to 534. 

GRIMSBY: Electricity Finances.—The Town Clerk reports 
that the electricity undertaking has a sum of £5,000 lying to 
its credit at its bank, which had been raised on mortgage of 
the rates and on property. He suggested that when the com- 
mittee were next applying to the Local Government Board for 
a loan, the attention of the Board should be drawn to this 
sinking fund, and application made to use it as capital. 

New Generating Mant.—Mr. W. A. Vignoles, the Borough 
Electrical Engineer, reported at the last meeting of the 
Corporation that he had been to Birmingham in connection with 
the tests of the new 500 kw. set which is to replace two sinall 
sets at present in the, works. All the tests were satisfactory, 
with the exception of steam consumption, but this had again 
been tested and found satisfactory after certain adjustments had 
been made. ; 

Electricity Works Staff.—An application by Mr. Channon, 
Chief Assistant Engineer at the Electricity Works, for an in- 
crease of salary from £150 to £175 per annum has been re- 
fused. 

HASLINGDEN: Tramways.—The Corporation of Haslingden 
and Accrington have adjusted their difhculties with regard to 
electric trams. For nine months Accrington will supply Hasling- 
den with cars and current over the two miles length. The cost 
to Haslingden will be 7d. per mile. The cars will run to and 
from Haslingden to Accrington, and the arrangement will re- 
establish traffic between the two boroughs. 

HORNSEY: Electricity Accounts,—Submitting the financial] 
statement for the half-year ended March 31st, at the last meet- 
ing of the Borough Council, Councillor Berrenger, Chairman of 
the Finance Committee, said that a year ago the electricity 
undertaking had to be subsidised to the extent of £1.421 to 
meet a deficit on the previous two years’ working, but the hope 
held out when the subsidy was granted had been fully realised, 
viz., that should the undertaking increase its business at any- 
thing like the same rate as 1t did during the previous twelve 
months, the future call upon the rates ought to be very small, 
if any. The outcome of the Electricity Supply Committee's 
trading during the six months ended March lst had been in 
every way encouraging, and it was the first time in the history 
of the undertaking that a profit over and above interest and in- 
stalments of loan had been shown. The balance carried to net 
revenue account as the result of the half-year’s working was 
£6,253, being a net increase over the corresponding period of 
the previous year of £853, the income having increased by 
£1,366, and the expenditure by £513. The debit balance 
totalled £6.204, which, deducted from the amount transferred 
from revenue account, left a surplus of £49. 

HOVE: Electricity Omnibuses.—It is stated that the service 
of electric omnibuses will be started very shortly. 

ILFORD: 7ramiways.-—At the last meeting of the Council it 
was stated that during the year ended March 51st, 1904, the 
trams carried 5,057,000 passengers, and the number increased 
уеаг by year up to the twelve months ended March, 1907, when 
the total was 6,586,000, this figure being reduced last vear to 
6,585,000. However, one Easter and part of another were in- 
cluded in the 1907 returns, and this accounted for 120,000 of the 
decrease, The remaining 80.000 decrease had been lost by tne 
cessation of inter-running with Barking, by disastrous holiday 
weather, and by two months' motor-bus competition included 
in the period. . 

JAPAN: Import of Electrical Appliances.—The following 
figures as to the comparative value of imports of electrical ap- 
pliances into Japan from the United States and other countries 
for the years 1905 and 1906 are given in an American consular 
report. Imports from the United States :—Electric light ap- 
paratus and instruments : 1905, $232,251; 1906, $170.205.  Elec- 
tric motors: 1905, $929.874; 1906, $430,964. Imports from 
other countries :—Electric light apparatus and instruments : 1905, 
$316,528; 1906, $247,785. Electric motors: 1905, $1,227.712; 
1906, $704,158. 

JARROW: TJramways.—A through service between Jarrow 
and South Shields was inaugurated on Thursday. The new 
service is the outcome of an arrangement between the Jarrow 
& District Electric Traction Co. and the South Shields Cor- 
poration. : 
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LEIGH: Electricity Accounts. At the last meeting of the 
Corporation the Chairman of the Tramways and Lighting Com 
mittee, ın reference to the Electrical Engineers report, said 
that the loss was about £12, compared with £407 last year. 
There would have been a small profit this year but for the 
fact that the Penig Committee had to pay a special rate 
amounting to £71, and also the cost of the current in connec- 
tion with the opening of the Town Hall, amounting to about 
£20. 

LONDON: London County Council: Hammersmith-Harlesden 
Tramways.-—The Board of Trade has inspected the Hammer- 
smith-Harlesden tramways, and has issued a report stating the 
speeds which are to be observed on the line. | 

Battersea.—The Finance Committee of the London County 
for a loan of £1,847, repayable in 20 years, for electric light- 
ing, be granted. The loan is required for the provision of a 
Council recommend that the application of the Borough Council 
200-kw. feeder booster, for which a tender has been accepted. 

The Electrical Engineer has reported to the Electricity Com- 
mittee with reference to a fault in the lighting mains which 
occurred near the Central Public Library, Lavender Hill, on 
May 26th. The fault was soon attended to, and there was no 
interruption in the supply, although for a time the puc 
fluctuated. — Callender's Cable & Construction Co., Ltd., have 
agreed, in accordance with the terms of their contract, to bear 
the со: of the repairs, estimated at about £60. The Electricity 
Committee has approved a scheme for public and private light- 
ing on Battersea Rise House Estate, which provides for laying 
distributing mains in various thoroughfares, and a feeder from 
Northcote Road to the estate, and for erecting ten additional 
arc lamps along Clapham Common, west side, and 57 lamp 
columns fitted with brackets similar to those on Heathfield 
Estate, but with Osram metallic filament lamps of 100 c.p. each 
for the side streets. The estimated cost will be £5.562. Nego- 
tiations are in progress with the various builders who contem- 
plate erecting houses on the estate, and one of them, Mr. George, 
has already undertaken to wire 60 houses for electric light. 
Mains will be laid in the various parts of the estate as they 
become developed, so that no expenditure will be incurred before 
a supply of current is required. The committee has approved, 
subject to the usual sanction, the purchase for £230 of an addi- 
tional cross-over steam main, to be erected from one of the 
boilers to the main steam range. This will guard against break- 
down and enable the three boilers to be used at the same time. 
An alternative connection will be available in case of emergency, 
and the arrangement will permit of a minimum amount of mùin 
being used during the greater part of the day. 

Southwark.—The Electric Light and Finance Committees 
of the Borough Council reported on Monday having had under 
consideration the District Auditor’s report on the accounts of 
the electricity undertaking for the vear ended March 31st, 
1907, in which he urged the advisability of adopting the re- 
commendation of the Departmental Committee on the accounts 
of local authorities by including in the accounts proportions 
(calculated up to March 31st) of fixed charges (loans, interest, 
instalments, ier which fall due for payment after that date. 
He pointed out that if this course was adopted the result would 
be to show an.adverse balance on the net revenue account, bnt 
the true profits for the year would not be affected. The Electric 
and Finance Committees have decided to adopt the recommenda- 
tion of the Departmental Committee, but in order not to en- 
tirely deplete the reserve account they have agreed that £754, 
the full interest and half the instalment of principal accruing 
to the end of the financial year, be charged to the renewals 
reserve account, and placed in the accounts for the year ended 
March 31st, 1908, leaving the balance chargeable to the current 
year. The Electricity Committee has agreed that £56 of £90 
expenditure incurred in opposing the L.C.C. Electric Supply Bill, 
London Electricity Supply Bill, and the Bermondsey Electric 
Lichting Order, be charged to the revenue account of the 
anden (йу. but they protest against expenditure being incurred 
in respect of the undertaking without the Committee being con- 
sulted or having any voice in the matter. 

Nt. Pancras.—The Borough Council had a late sitting on 
Wednesday, the 17th inst., the main subject for discussion 
being the proposed confirmation of the provisional decision 
of the Electricity Committee to wire houses in the borough 
through the medium of private contractors at accepted schedules 
of prices. Councillor Shearing, in opposing the recommenda- 
tion, said that if the proposal were adopted, traders in the 
borough engaged in electrical works would suffer great in- 
justice. The effect would be that contractors would be invited 
to schedule their prices, and the contractor offering the best 
discount would be accepted; presuming that the discount was 
15 per cent., that would. form a basis to govern practically the 
whole of the electrical work in the borough. The principle 
was a bad one, and the supply of fittings and the wiring of 
houses should be left to private individuals. Alderman Gaunt- 
lett said that by adopting the powers suggested, it would be 
possible to put on nine additional consumers to every mile 
of mains, in which they had a quarter of a million of money 
invested. At present only 5,000 of 24,000 houses іп the borough 
were wired for electric light, because of the initial expenditure 
involved. Councillor James, as an electrical contractor, favoured 


the proposal, and hoped that before many years had passed, St. 
Pancras Council would have the complete control of the borough 
electrical undertaking. The Electricity Department should give 
the same facilities to householders as the Gas Light & Coke Co., 
who fitted up every requirement on the hire-purchase system. 
The reason the borough was badly ott for electric light con- 
sumers was because of the cost. Councillor Paterson, as a 
contractor who was hardly hit by municipal trading. thought 
that the electric light undertaking should be municipalised, and 
thought the departure proposed would mean a great increase 
in work and profit for the electrical contractors in the borough. 
Alderman Davies severely criticised the hire-purchase svstem, 
and, hoping the Council would not undertake the scheme re- 
commended, said that there was quite enough trouble with the 
Electricity Department, and quite enough extravagance. It 
having been suggested, in view of difference of opinion, that 
the whole matter should be referred back for further con- 
sideration and report, Alderman Matthews said the excuse for 
adopting the suggested powers under the L.C.C. (General 
Powers) Act, 1906, was that, under the present system, the 
poorer residents could not have electric light, but he held that 
electricity for an exclusive light was not suitable for poor 
people, for the expense of cooking and heating by electricity 
was such that even the King had not got it. The Council had 
had to cease electric supply to municipal dwellings because they 
could not let the rooms to the working classes without gas. 
Councillor Ingram, Chairman of the Electricity Committee, said 
that the undertaking was threatened with outside rivalry from 
electrical companies which wished to enter the district. The 
companies argued that they could produce current cheaper than 
the Council. This, on behalf of the Council, was denied, but when 
once these outside companies ''got their foot in," it would mean 
ruin to the St. Pancras undertaking. Unless more consumers 
were obtained, the current could not be produced more econo- 
mically by the Council. There were many thousands of houses 
in the borough where electric light might be used. It was 
cheap, and would be cheaper, but the one thing that stood in 
the way of the small consumer was the cost of wiring and 
fittings. The principle recommended had been adopted by the 
boroughs of Hackney, West Ham, Ealing, and at Wolverhamp- 
ton, Norwich, and Brighton. By 36 votes to 14, it was decided 
to refer back the matter for further consideration and report. 

Stepney.—At a meeting of the Thames Conservancy on. Mon- 
day ıt was reported that application had been made bv the 
Borough Council for permission to construct ап embankment 
and place two 36-in. suction and discharge pipes in the river 
at their electricity generating station, Blyth's Wharf, Lime- 
house. Reports having been received from the engineer and 
Harbour Master on the matter, the permission asked for was 
granted, subject to protective conditions. 

MALAGA (SPAIN): Wireless Telegraph Station.—4 con- 


sular report states that а station for wireless tele- 
graphy has recently been erected on the highest point 
of the Alcazaba, the old Moorish castle, overlooking {һе 


port, for the purpose of communicating with Melilla, on the 
African coast. This station has been erected by order of the 
Ministry of War, and will only be used by that department. 
It is stated that it will be working in the course of a month or 
two. | 
NOTTINGHAM: 7/'гатаепуя.—А ratepavers’ meeting has been 


. held approving the Bill of the Nottinghamshire and Derbyshire 


Tramways Co., by which the Corporation take over the powers 
of the latter with respect to certain tramways. 

RUGBY: Reduction of Power Charqges.—It has been decided 
to reduce the charge for power to 24d. per unit for all cus- 
tomers having a consumption of 150 units per quarter for each 
horse-power installed. 

SWANSEA: Electricity. Accounts.—At the meeting of the 
Corporation last week, Colonel Sinclair, in presenting the report 
of the Tramways and Electric Lighting Committee, stated that 
there had been a profit for the year of 21.466, which enabled 
them to square off all outstanding accounts, and to still have 
a net balance over and above all the liabilities of the under- 
taking. But for the increase in the price of coal, the profits 
would have been another £400. Contrary to most other places, 
there had not been a decline in the revenue due to the use of 
metallic filament lamps, and he was pleased to say that the 
revenue was a growing one. The detailed accounts of the 
electricity department show a credit balance of £789, after 
providing for interest and sinking fund. The total revenue 
was £20.255. of which £11,861 was from private consumers, 
£1.806 from public lighting, and £6.567 from power supply. 

TOTTENHAM: Tramways.—The Metropolitan Electric Tram- 
ways, Ltd., have asked the Urban District. Council to carry 
out the widening of the High Road, opposite High Cross, in 
the same way as the road improvements in Seven Sisters Road 
and the High Road near Bruce Grove. The company are to 
be informed that the works will be put in hand as soon as 
the necessary deposit, viz., £620, is placed with the Council. 
The Metropolitan Electric Tramways, Ltd.. further asked for 
permission to fix an automatic point controler at the junction 
of the High Road and Bruce Grove, and the request is to 
be acceded to. The Engineer is to meet the tramway com- 
pany's Engineer and to fix a suitable site. 
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WATFORD: Electricity Supply.—At the last meeting of the 
Urban District Council, Councillor W. F. Goodrich announced 
that the balance of income over expenditure in connection with 
the electricity undertaking for the past year ended March was 
£915, and it was proposed that this amount should be trans- 
ferred to the relief of the general rate fund. Next year he be- 
lieved there would be an even more substantial profit on the 
undertaking; the outlook for the future was exceedingly satis- 
factory. The Acting Electrical Engineer reported that there 
were 640 consumers connected. The Council decided to inform 
Messrs. Nicole & Co. that they would be in a position to cope 
with additional current for that firm next winter to the extent 
of 100 h.p. 

WEST HAM: Tramways.—Negotiations are proceeding be- 
tween the Borough Council and the East Ham and llford 
authorities with regard to through running on the Romford 
Road tramways route. In view of the fact that the develop- 
ment of land adjoining Prince Regent’s Lane has not proceeded 


TENDERS INVITED AND 


AUSTRALIA: Melbourne.—The Council invite tenders for the 
supply of 5,060 yards insulated copper cables. Specifications, 
&c., from Messrs. Mellwraith, Melzachern & Co. Proprietary, 
Ltd., agents for the Council, Billiter Square Building, London, 
E.C., to whom tenders by July хта. 

BRAY.—At the last meeting of the Council a report of the 
Electric Light Committee recommending the expenditure of 
£5,000 upon extensions and improvements of the electric light 
works was adopted. 

DUBLIN.—The Corporation invite tenders for a twelve 
months’ supply of machinery oils tor the Pigeon House Fort 
generating station. Particulars from the Town Clerk, and 
tenders to the Chairman, Supplies Committee, City Hall, 
Dublin, by June 29th. 

Tenders are invited for the supply and erection of boiler 
plant at the Pigeon House Fort generating station. Particulars 
from the Electrical Engineer (fee, one guinea, returnable), and 
tenders to the Chairman of the Lighting Committee, Cork Hill, 
Dublin, by July 13th. 

EDINBURGH.—Tenders are required for the installation of 
electric lighting and power in the new engineering laboratory at 
the Heriot-Watt College. Particulars from Mr. J. Anderson, 
Superintendent of Works. ‘Tenders by July 3rd to Mr. P. Mac- 
naughton, Clerk, Heriot Trust Office, 20 York Place, Edinburgh. 

FARNWORTH.—The local District Council have applied to 
the Local Government Board for sanction to borrow £7,000 
for purposes of electric lighting. Ап inquiry into their applica- 
tion has been fixed for July 7th, to be conducted by Mr. Н. 
Shelford Bidwell. 

FINCHLEY.—Extensions are to be carried out at the elec- 
tricity works. ; 

GRAVESEND.— The Electricity Committee invite tenders for 
the supply and erection of yellow-flame arc lamps, columns, &c. 
Particulars from the Electrical Engineer (fee two guineas, re- 
turnable), and tenders to the Town Clerk by June 27th. 
“LONDON: London County Council.—The Council invite 
tenders for the manufacture and delivery of high-tension main 
switchgear and low-tension auxiliary switchgear for the Green- 
wich generating station. Particulars from the Clerk, fee £2, 
returnable, and tenders by July 7th. 

The Highways Committee recommend that capital expendi- 
ture to the extent of £1,900 be sanctioned for the purchase of 
tramway feeder pillars. 

Fulham.—The Guardians invite tenders for a vertical high- 
speed engine and a 20-kw. dynamo, both British made. Full 
particulars from the Clerk, Guardians’ Otlices, 129 Fulham Palace 
Road, to whom tenders by July 2nd. 

ODESSA.—The Town Council invites tenders for the instal- 
lation and working, as a concession, of an electric station, with 
a capacity of not less than 6,000. Tenders to the Town Uprava 
(Executive Committee of the Town Council) bv 12 o'clock noon 
of the 1-14 September of the present year, 1908. A deposit of 
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as rapidly as was anticipated, the Electric Lighting and Tram. 
ways Committee has decided that application be made to the 
Board of Trade for an extension for two years of the powers 
given by the Provisional Order for the construction of the 
Prince Regents Lane tramway and the unfinished portion of 
the junction between Barking Road, Prince Regent's Lane, and 
Greengate Street. 

YARMOUTH: Zlectricity Accounts.—The total receipts during 
the year have increased by £1,523 as against last vear, but the 
works cost have increased from £10,225 to £12,442, entirely 
owing to the rise in the price of coal. Interest and sinking 
fund absorbed £6,190, and there is a final deficit of £14 on the 
year's working. 

Tramway Accounts: The total receipts during the year have 
amounted to £24,777 and the expenses to £16,350; of the 
balance, £1,605 remained as surplus aíter payment of sinking 
fund, and interest of this sum, £1,500, has been transferred to 
the renewals fund and the remainder carried forward. 


PROSPECTIVE BUSINESS 


a thousand roubles must be made as security for their proposal. 
Detailed particulars of the concession and other intormation may 
ое obtained of the Building Department of the Town Граха 
on working days (ie., days when members are in attendance), 
from 1 to 3 clock. 

PONTYPRIDD.—The Council invite tenders for the supply 
and delivery of six double-deck tramcars. Full particulars trom 
the Tramways Engineer, Mr. T. Teasdel, fee £2 2s. retuinable, 
and tenders to the Town Clerk by June 30th. 

ROSSENDALE VALLEY.—The Rawtenstall Corporation are 
in negotiation with the Rossendale Valley Steam Tramways Co. 
tor the purchase of their undertaking. Meanwhile, they have 
decided to construct an electric tramway from the existing line 
at Crawshawbooth to the borough boundary at Loveclough, and 
have empowered the Tramways Committee to accept. tenders tor 
converting the whole of the tramways of the borough to electric 
traction. 

ROTHERHAM.—At the last meeting of the Board of Guard- 
ians the suggestion was made that the House and General 
Purposes Committee should take into consideration the advis- 
ability of substituting electricity for lighting the workhouse, 
and that tenders for electrical plant should be advertised tor. 

SALFORD.—Tenders are invited for re-wiring at the Боха! 
Technical Institute. Particulars from Mr. V. А. Н. M Cowen, 
Borough Electrical Engineer, Electricity Works, Frederick Road, 
Pendleton. Tenders by July Ist. Fee one guinea. 

SHEFFIELD.—4A Local Government Board inquiry was held 
last week in connection with an application by the Corpora- 
tion for a loan for £1.900 for the installation of an electric 
light plant at the Lodge Moor Hospital. 

ST. ANNE'S-ON-SEA.--A feeder cable is required by the 
Council. Particulars from the Electrical Engineer (fee one 
guinea, returnable), and tenders to Town Clerk by June 27th. 

SOUTH TOTTENHAM.—-At the meeting of the Metropolitan 
Asylums Board on "aturdav the Hospitals Committee brought 
forward a scheme for lighting the North-Eastern Hospital by 
electricity. The Engineer-in-Chief (Mr. Hatch) had prepared 
a statement of the actual cost of gas lighting for the last two 
vears, from which he estimated that the total cost of electric 
light and gas (a small quantity being required for cooking, heat- 
ing, and emergency) would be £700 per annum compared with 
the present expenditure of £1,200, or a saving of £500. The 
estimate was based on a quotation of the North Metropolitan 
Electric Power Supply Co., to supply the current required at 
“ess than 2d. per unit." The Hospitals Committee pointed out 
that electric light had an advantage over gas in that it could 
be more favourably arranged in the wards, and was also more 
convenient, more hygienic, was attended with less risk from fire. 
and was generally accepted as the most suitable light for insti- 
tution purposes. The Board unanimously approved the scheme. 
The cost of installation will be £4,500, the whole of the hns- 
pital, and not the permanent buildings only being included. 


TENDERS RECEIVED AND ACCEPTED 


EALING.—An order has been given to Oliver Arc Lamp, 
Ltd.. for a number of “Oriflamme ” flame arc lamps for street 
lighting. 

GRAVESEND.—The two boilers on the training ship 
Exmouth, having proved inadequate for the work required in 
connection with the heating and lighting of the ship. and the 
cooking arrangements, the Metropolitan Asylums Board on 
Saturday approved the provision. at a cost of £275. of a battery 
of accumulators, with a small additional dvnamo. The Engineer- 
in-Chief reported that the maintenance would cost £16 10s., and 
he estimated a net saving of £50 per annum at the lowest. The 


battery could be charged during light loads, and would be 
used to assist the dvnamos at times of maximum demand. 

LEYTON.—A large order for “Oriflamme” flame arc lamps 
for street lighting has been placed with Oliver Arc Lamp. Ltd. 

LIVERPOOL.—A repeat order has been given to Messrs. 
Royce, Ltd., for one 5-ton three-motor electric overhead crane 
and steel gantry, 700 ft. long, for Messrs. Farnworth & Jar- 
dine, timber merchants, Seaforth, Liverpool. 

LONDON: London County Council.—The Highways Com. 
mittee recommend that a contract be entered into with Mr. W. 
Manders, of Leyton, for the road-work and platelaying in con- 
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nection with the reconstruction of the Lea Bridge Road tram- 
ways, at an estimated cost of £35,990, which includes provisional 
sums of £250 and £340 for extra works, including the diversion 
of gas and water mains, &c. In this same connection, а contract 
with Messrs. Hadfield's Steel Foundry, Ltd., for special track 
work at £200 is also to be entered into. The offer of the Leyton 
District. Council to supply, deliver, and erect the overhead 
equipment at cost price of material and labour, plus 10 per cent., 
is also recommended for acceptance. 

The Highwavs Committee also recommend that the existing 
contract with Messrs. Dick, Kerr & Co., for the supply, delivery, 
and equipment of overhead equipment for the tramways from 
Beresford Square, Woolwich, to Wickham Lane, Plumstead, be 
extended to include the reconstruction of the Brixton-Camberwell 
Green tramways. 

The tender of Messrs. Watiington & Co. and Messrs. Pfeil & 
Co., for certain switches and forge shop tools at the central саг 
repair depot on the Woolwich route, have been accepted. 

The tenders of the British Electrical Transformer Co., Ltd., 
for a transformer, and Messrs. Spagnoletti for a distribution 
switchboard at the Bow car shed at £91 10s. and £53 respec- 
tively, have been accepted; also that of the Edison & Swan 
United Electric Light Co., for main switch-blocks and lighting 
materials at the Bow and Hammersmith car sheds at £212 12s. 

The tender of Mr. W. A. Green for 50 five-ton tramcar jacks 
at 35s. 6d. each has been accepted. 

The tender of Messrs. Mountain & Gibson for 400 anchor 
plates at 1s. per pound has been accepted. 

The following tenders have been received for two electrically- 
driven centrifugal pumps to be erected at the Greenwich power 
station :— 


£ s. 
Dick, Kerr & Co., Ltd. (accepted) ... 3,320 - 
The General Electric Co., Ltd. Nm 5,333 6 
The British Electric Plant Co., Ltd. 5,555 10 
Drysdale & Co., Ltd. ... js s 5,558 - 
Worthington Pump Co., Ltd. ... à e. 4,315 - 
General Electric Co., Ltd. (alternative tender) 3,375 7 
- British Westinghouse Electric & Manufacturing 
Co. Ltd. ... $us seg fies a .. 3,079 17 
Worthington Pump Co., Ltd. (first alternative 
tender) Nc s em Ds be .. 4,406 - 
Dick, Kerr & Co., Ltd. (alternative tender) 3,415 - 
Electric Construction Co., Ltd. ... Е .. 4,501 - 
Worthington Pump Co., Ltd. (second alterna- 
tive tender) n5 T s? " .. 9,530 10 
Thomas Parker, Ltd. "^ .. 6,006 - 
John Cochrane ; 5,757 10 
Gwynnes, Ltd. - 5.866 


Greenwood & Batley, Ltd. (alternative tender) 4.004 10 
y ES i о .. 4,074 10 
Entwistle & Gass, Ltd. ... ке 4.542 - 


The @lighways Committee report that tenders have been ob- 
tained as follows for the supply of (i) four single-phase static 
transformers, and (ii.) eight three-phase motors, and four auto- 
transformer starters, required in connection with the electric 
installation at the tramways central car-repair depot. Only one 
firm—namely, the British Electric Transformer Co., Ltd.—is in 
& position at the present time to supplv the static transformers, 
and, as these are urgently required, the tender of this firm is 
recommended for acceptance. The tenders for the supply of the 


three-phase motors and auto-transformer .starters were as 
follows :— 
£ s 
Electric Construction Co., Ltd. . 427 10 
British Westinghouse Electric & 
Manufacturing Co., Ltd. ... 468 - 
General Electric Co., Ltd. ... 595 18 


Dick, Kerr & Co., Ltd. 

The following tenders have been received for the wiring and 

fitting for electric lighting of the Hackney car-shéd. The 
tenders were as follows :— 


Incomplete tender. 


£ s. 
Jenkins & Cawte 102 4 
А. C. Smith 0 iod e" "T 775 2 
Perry & Co. (recommended)  ... Pu . O11 - 
S. J. Suter & Wood v T s . 961 - 
W. G. Cannon & Sons | ae .. 1,010 16 
Pinching & Walton sus 1,014 19 
Comyn, Ching & Co., Ltd. 1.099 8 
G. Weston & Sons - 1.158 8 
G. E. Taylor & Co. 1.189 13 
Cross & Cross is ‘i 1.209 - 
Н. J. Cash & Co., Ltd. ... 1.245 - 
Tiley Bros. € 1,397 16 


Metropolitan Asylums Board.—The tenders of the following 
firms for annual supplies of electrical accessories were accepted 
on Saturday :—General Electric Co., Pryke & Palmer, G. Brau- 
lik, Stirling Telephone & Electric Co., British Insulated and 
Helsby Cables, Ltd., W. T. Henley’s Telegraph Works Co., 
Ltd., Edison & Swan United Electric Light Co., Ltd., Davies 
Kent & Stewart, Ltd., Callender's Cable and Construction Co., 
Ltd., Connolly Bros., India Rubber, Gutta Percha & Telegraph 


Works Co., Ltd., Goossens, Pope & Co., Sunbeam Lamp Co., 
Ltd., Cryselco, Ltd., H. G. Mayer & Co., A. P. Lundberg & 
Sons, Galsworthy, Ltd., J. Н. Tucker & Co., London Electric 
Wire Co.. Ltd., Siemens Bros. & Co., Ltd., Heap & Johnson, 
G. McLellan & Co., Macintosh & Co., Ltd. The Contracts 
Committee state that it is impracticable to give any reliable 
estimate of the probable total value of the supplies, as they are 
required almost entirely for replacements and renewals. 

The Board has accepted the tender of Edmundson’s Electricity 
Corporation, Ltd., at £194 (less 5 per cent. to the builder) for 
wiring and fitting for electric lighting the Belmont Laboratory, 
Sutton, Surrey. : 

MALI ESTER.—Messrs. Royce, Ltd., have received a repeat 
order from Messrs. Galloways, Ltd., Manchester, for two 40-ton 
three-motor electric overhead cranes and gantry for their boiler 
works, Ardwick. 

WEST HAM.—The West Ham Borough Council Electric 
Lighting & Tramways Committee has received the following 
tenders for the supply of a 5,000 kilowatt turbo-generator :— 

£ 


Electrical Co. ... xs Sue ue js ... 11,400 
Richardsons, Westgarth.—Brown Boveri .. 9,675 


Richardsons, Westvarth-Parsons  ... i ... 9,400 
Electric Construction Co., Richardsons, West- 
garth те "t ТР E Аз .. 9,400 
Richardsons, Westgarth-Electric Construction Co. 9,300 
.Willans & Robinson—Dick, Kerr... of .. 9,182 
Howden-Dick, Kerr  ... oes M i 8,865 
Howden-Westinghouse VT Pee m .. 8,750 
General Electric Co.-Richardsons, Westgarth ... 8,745 
Richardsons, Westgarth-Dick, Kerr m .. 8,520 
Howden-Siemens EUM ss oe d ... 8,500 
Parsons- Parsons seit Е 8,184 
Richardsons, Westgarth-Siemens 8,175 
Electric Construction Co.-Parsons .. 7,704 
Parsons-Dick, Kerr ... - 7,494 
General Electric Co.-Parsons aie са ... 7,549 
British Westinghouse Co. (provisionally accepted) 6,100 


The contract with the British Westinghouse Co. is to provide 
for delivery in five months, with two years’ maintenance, and 
to contain clauses giving to the Council the option of purchasing 
а further similar turbo-generator within two years for £6,800. 
The Electrical Engineer's estimate for the first of these two 
turbo-generators amounted to £10,000. 


MISCELLANEOUS CITY NOTES 


ANGLO-ARGENTINE TRAMWAYS CO.—An extraordinary 
general meeting will be held at Winchester House, Old Broad 
Street, London, on Tuesday next. 

BRUCE PEEBLES & CO.—In connection with the scheme of 
reconstruction, it is proposed that a new company shall be 
formed with a nominal capital of £250,000 in £1 shares. The 
holders of 5 per cent. debentures of the old company will 
exchange for б per cent. debentures in the new company for 
an equal amount, whilst ordinary creditors will receive 32 of 
the amount due in 6 per cent. unsecured debentures, and $ in 
fully-paid shares. The holders of the 5 per cent. preference 
shares, as already announced, will have three shares of £1 
each. 13s. 4d. paid for each preference share, and £5 ordinary 
shares will be exchanged £1 shares 10s..paid. It is understood 
that the scheme of reconstruction has received the approval of 
the committee of creditors and shareholders, and will come 
before the Court of Session in Edinburgh on July 10th. 

HOBART ELECTRIC TRAMWAYS CO.--^ dividend of 1s. 
per share free of tax is recommended. 

PROVINCIAL TRAMWAYS CO.—An interim dividend of 3s. 


' per share upon the ordinary shares is recommended. 


RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO.—An - 
issue of £900,000 5 per cent. bonds have been offered to the 
public by the Bank of Scotland and the Canadian Bank of 
Commerce at 80. The bonds are part of an authorised total 
of £5,500.000, and have a specific charge on the assessable 
and immovable property of the company subject to the prior 
claims of $25,000,000 first mortgage bonds. 

SHAWINIGAN WATER & POWER CO.—A dividend of 1 
per cent. for the quarter ending June 30th has heen declared. 

THE AMERICAN WESTINGHOUSE CO.—The special corre- 
spondent of the Birmingham Daily Post reports that the West- 
inghouse Electric & Manufacturing Co. has passed into the control 
of a syndicate associated with Mr. Pierpont Morgan. The pur- 
chase price is given at 40,000,000 dollars. 


Electrical Laboratory at Oxford University.—The Drapers’ Co. 
have granted a sum of £22.000 for the building and all the 
accessories of an electrical laboratory which is to be presented 
to Oxford University, and have instructed Mr. T. G. Jackson, 
the company's architect, to carry out the work. It is announced 
that in a Convocation to be held on October 20th next it will be 
proposed that the University accept the munificent offer and 
express its grateful appreciation of the company's generosity. 
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COMPANIES’ MEETINGS AND REPORTS 


ALUMINIUM СОВРОВАТІОМ. At the annual general meet- 
ing last week, the report and accounts given in our last issue 
were adopted. Sir James Sivewright, K.C.M.G., the chairman, 
who presided, said that since the beginning of the year the 
production of aluminium had been commenced, the first furnace 
having been worked in March. The number of furnaces had 
been added to since, and the quality of the aluminium was such 
that in no case had it fallen below 99 per cent. of pure metal. 
‘They were prepared to face competition, and in order to do во 
more effectively had decided to put up their own alumina works. 
In the past they had been buying their alumina in the open 
market, but the company had secured an extremely valuable 
bauxite property in the Var district of France, the material 
running to 60 per cent. alumina and 1 per cent. of silica, The 
chairman also stated that the company had taken authority to 
create £150.000 5 per cent. debentures, of which £100,000 would 
be issued very shortly. 

BRITISH ELECTRIC TRACTION.—This company's report 
for 1907 will be found on page 985. 

BUENOS AYRES ELECTRIC TRAMWAYS (1901).--The 
report for the fifteen months ended March 31st, 1908, states 
that, after allowing for debenture interest and transferring 
02.530 to the sinking funds for redemption of debenture stock, 
and deducting the credit balance brought from the last balance- 
sheet, amounting to £2,639, there remains a debit balance of 
£1,931 to be carried forward, and when this balance has been 
wiped out, deprectation of rolling stock, plant, &e., will be 
duly provided for. The meeting is to-morrow. "E 

e 


-e 


BUENOS AYRES GRAND NATIONAL TRAMWAYS. 
annual report states that the gross receipts of the lines operated 
by the Buenos Ayres Grand National Tramways Co., Ltd. (con- 
sisting of the lines of this company and those of the Buenos 
Ayres New Tramways Co., Ltd.), have amounted to £380,969 6s., 
as compared with £321.256 9s. far the previous year. The 
working expenses amounted to £242,117 19s. 9d., as compared 
with £220,389 8s. 4d. The net receipts amounted to £168,851 
6s. 3d., as compared with £100,867 Os. 8d. ‘The Grand National 
Co.’s share of the above net receipts under the agreement has 
amounted to £91,446 18s. 8d., as compared with £68.405 14s. 4d. 
for the previous year. After payment of London administration 
expenses, interest on debentures, &c., there remained a balance 
of £37,840 15s. 114., from which the sum of £3,502 has been 
transferred to debenture reserve funds and £3,726 3s. to income 
bondholders’ interest account, and there has been paid on 
February 15th, 1908, £11.250. being the interim dividend of 

4 per cent. on the 5 per cent. cumulative preference shares, 
leaving £19,362 12s. 11d., which the directors recommend should 
be appropriated as to £11,250 to the payment of a further 

5» per cent., payable on August lst, 1908, on the preference 
shares (making 5 per cent. for the year to March 51st, 1908), 
£5,293 8s. 114. to contingency fund (bringing that fund up to 
£7,000), and that the balance, £4,819 45., be carried forward. 
Since the last ordinary general meeting of the Company con- 
tinued progress has been made with the work of converting 
for electric operation the joint system of this company and of 
the Buenos Ayres New Tramways Co., Ltd., and of constructing 
further lines authorised by concessions from the municipality of 
Buenos Ayres. At March 51%, 1908, there had been converted 
a total length of 853 miles, of which about 81 miles were being 
operated. 

ELECTRICITY SUPPLY COMPANY FOR SPAIN.—The 
report for 1907 shows that after deducting debenture interest 
and expenses amounting to £11,139, administration expenses, 
income tax, and interest £2,148, there is a profit of £26.666. 
This, together with the debenture sinking fund of £46.250, and 
the carry over from 1906 «f 512.034. has been applied in writing 
down the Company's assets in Madrid.. 

GLOBE TELEGRAPH & TRUST.--The report for the vear to 
May 3lst last states that the net revenue for the vear, after de- 
ducting expenses, amounts to £210,294. and makes. with the 
balance of £26,565 brought forward, a total of £236.860. From 


this amount there has been distributed £131.769 in interim divi-^ 


dends, leaving an available balance of £105,C90. The directors 
now recommend the payment of the following final dividends— 
namely, 55. per share, less income-tax, on the preference shares, 
making with previous distributions a total dividend for the vear 
on those shares at the rate of 6 per cent. per annum, less income- 
tax, and 5s. 9d. per share net on the ordinary shares, making. 
with previous distributions, a dividend on these shares at the 
rate of 54 per cent. net for the year. These dividends will 
absorb £77.884 and leave a balance of £27,206 to be carried 
forward. The meeting is on the 30th inst. 

INDIAN ELECTRIC SUPPLY & TRACTION.--The report 
for the vear ended December 31st, 1907, states that up to June 
30th, 1907, expenditure was debited to capital account, and on 
July Ist, 1907, the revenue account was opened. . The capital 
expenditure has proved to be in excess of the estimates, partly 
owing to the plague, which delaved completion of the works, 
and partly because revenue has not come in to meet the deben- 


ture interest so soon as was expected. It will be necessary, in 
the early part of next year, to raise further capital to pay off 
the indebtedness incurred, and to provide for extensions ot the 
company's mains, which are required tor the developinent of 
the undertaking. The result of the first hali-year's working has 
been a loss ot £6,681, including payment ot interest on con- 
struction debenture stock, amounting to £3,(50. The working 
loss is mainly due to the tramway, the returns from which 
have fallen tar short of the expectations formed ot them. 
The meeting is on Monday. 

J. б. WMITE.--The report for the year to February 29th, 
1908, shows a net profit ot £36,162. Profit has only been taken 
into the accounts on work actually completed at the date of 
the balance-sheet. Included in the completed works at that 
date was the tramways systém for the town of Luton, which 
is now being operated successfully by the company under a leas- 
ing agreement. The company is now actively carrying out work 
in Buenos Aires, Montevideo, Para (Brazil), Dumbarton, and 
at other places. Since the date of the balance-sheet contracts 
have been secured for an electric supply installation at Arbroath, 
for the supervision of tramway works in Santos (Brazil), and 
for other tramway construction. With regard to the company’s 
investments, since the date of the balance-sheet securities 
valued at £24,752 have been sold at a profit, which will come 
into the current year’s accounts, leaving £119,496 as the valua- 
tion of the remaining securities. After bringing in £18,511 
from the previous account, deducting the interim dividend paid 
on the preference shares at January Ist, 1908, and making 
provision for percentages due to directors and staff, there 15 a 
balance of £4/,/49. ‘Lhe directors recommend a dividend of 6 
per cent. per annum on the cumulative preterred shares for the 
half-vear to February 29th, 1908; a dividend of 6 per cent. per 
annum on the ordinary shares for the year to February 29th, 
1908; and а bonus of 2 per cent. on the full amount of the 
preferred and ordinary share capital (making 8 per cent. for 
the year). £20.C00 are placed to reserve, and £16,249 carried 
forward. The meeting is on Monday. 

LEAMINGTON & WARRINGTON ELECTRICAL.—The 
report for the year ended December 31st, 1907, states that the 
capital expenditure during the year amounted to £2.295. of 
which £426 was incurred in connection with the reconstruction 
and equipment of the electric tramways and £1,866 in conuec- 
tion with the power station and equipment for the supply of 
electricity. The amount owing to the British Electric Traction 
Co. for advances in connection with the reconstruction and 
equipment of the tramways and power stations, &c., is £28,255, 
which it 18 proposed to repay as soon as arrangements have 
been made for issuing a portion of the authorised. dgbenture 
stock. In the meantime interest at the rate of 45 per cent. 
is being paid on the loan. The accounts show а net credit 
balance of £4,731 from tramways and electricity supply, and 
sundry receipts amount to £68. Deducting administration. and 
general expenses, payments to the superannuation fund, in- 
terest on loans, and provision for renewals, there remains a 
balance of £2.556, to which has to be added £1.25! brought 
forward, making a total amount available for distribution of 
£5,613. Тһе directors recommend increasing depreciation. and 
reserve account to £4,500 by adding £3500, a dividend of 4 per 
cent. on the ordinary shares for the year, leaving £159 to be 
carried forward. Before arriving at the profit, the directors 
have debited the profit and loss account with a sum of £550, 
which has been placed to a provision for renewals account. 
This. with the further sums of £650, which they now recom- 
mend should be placed to other reserves, is double the amount 
so provided last year. Owing to the inclement weather during 
the summer the tramway receipts show a falling off of £615. 
The expenses of operation, however, show a reduction of £407. 
The supplv of electricity resulted in a loss of £240 on the 
vear's working. but the expenses have been exceptionally heavy 
owing to trouble with the plant. At the meeting on ‘Tuesday, 
the renort and accounts were adopted. 

MONTREAL LIGHT, HEAT & POWER.- For the year ended 
April. 1908, the net revenue amounted to $2.140.561. of which 
fixed charges absorbed $493,494. After paving $1.020.000 as 
dividends, there is a surplus of $627.466, and the amount to 
he carried forward, when added to the surplus from last ac- 
counts, amounts to $1,.552.514. Since the company started 
operations seven years ago, the working expenses have been 
reduced from 53 per cent. to 45 per cent. of the revenue. 

NEW GENERAL TRACTION,—The report for the vear ended 
March 31st last states that the revenue amounts to £18.892. 
against £14,767 in the previous year. General expenses, includ- 
ing directors’ fees and legal charges, amounted to £2.509, as 
against £2,485 іп 1907. The amount paid for debenture interest. 
remains the same as for the previous vear--namely. £13.200.— 
before deducting income-tax thereon. The item of ‘interest 
on loans, discount, and commission " figures as 253.202, avainst 
21.856. The accounts for the усаг show a small profit of. £264, 
thus reducing the balance of loss previously shown to £26,519. 


JUNE 25, 1908. 


ELECTRICAL ENGINEERING 983 


The Coventry Tramway Co.’s system has shown satisfactory 
results, enabling that company, besides paying an increased divi- 
aend, to reduce its indebtedness to this company by the sum 
ot £4,000. The Norwich tramway trattc returns are disappoint- 
ing. The returns from the Douglas property have again been 
satisfactory. The meeting 1s on the 30th inst. 

OSWESTRY ELECTRIC LIGHTING & POWER. —At the 
annual general meeting held at Oswestry last week the report 
and accounts were adopted. The balance sheet shows a profit 
of £557, and after paving a dividend of 4 per cent., a sum of 
£150 is carried to reserve fund. During the year an automatic 
stoker has been added to the Lancashire boiler in the power 
station, which it is hoped will result in a considerable saving 
in fuel. 

R. WAYGOOD.—At the annual general meeting last week 
the report and accounts were adopted. Mr. Henry C. Walker, 
the chairman and managing director, said the company's business 
was expanding at such a rate that the directors would soon 
have to decide whether the works should again be removed. 
The profit for the year was £61,527, which was a considerable 
advance on the previous vear, but, of course, there had been 
extra expenses and general charges. A dividend of 7 per cent. 
on the ordinary shares, making 6 per cent. for the year, was 
approved. 


MISCELLANEOUS BUSINESS NOTES 


CHANGE OF ADDRESS.—We are informed bv Messrs. 
Bramwell & Harris, consulting engineers, that owing to the 
Government authorities having purchased the lease of No. 5 
Great George Ntreet 1n accordance with the scheme of the Public 
Offices Sites (Extension) Act, 1908, they are about to move to 
new oflices at No. 11 Great George Street, Westminster, S.W., 
which they hope to occupy by the end of this month. 

б. M. BODDY & CO. -This firm asks us to state that they 
have now a scale of discounts in force applying to their 
“Metalik?” lamps, which represents an allowance on an increas- 
ing scale, starting at 25 per cent. for 50 lamps. These discounts 
are offered to Corporations and the trade only. Full particulars 
will be sent on application to Messrs. Boddy's Newington Works, 
Liverpool, or their branch depot, Castle Hill, Sheffield. 

LIQUIDATIONS, BANKRUPTCIES, WINDINGS UP, &c.— 

A meeting of the Rand Central Electric Works, Ltd., will be 
held at the oftices of Mr. Н. Rogers, the liquidator, 120 Bishops- 
gate Street. Within, London, on July 21st. at 12 noon. for the 
purpose of hearing the liquidator's account of the winding up. 

К. Eevinton, Electrical Engineer and Contractor, 11 Tempest 
Street, Wolverhampton, has been adjudicated bankrupt. 

The first meeting of the creditors of Ernest Goacher, Gate- 
ford Road, Worksep, Nottinghamshire, electrical engineer, &c., 
was held last week at the Official Receivers offices, Figtree 
Lane, Sheftield. It appeared that the debtor started business 
in 1901 without апу capital. At the end of 1907 he opened a 
shop in Whitwell, and last April another at Cresswell, while in 
February last he disposed of another business which he had 
carried on for about two years. It was stated that no state- 
ment of affairs had been lodged, the debtor having gone away, 
but it had been estimated that the liabilities amounted to 
something like £600. while the assets had realised £78, but 
there were some outstanding book debts. The failure was 
alleged to be due to interest on borrowed money, bad trade, 
and illness. It was decided that the matter should remain with 
the Official Receiver, who. therefore, acts as trustee. 

The first meeting іп the bankruptcy of Е. В. Eggington, Elec- 
trical Engineer and Contractor, 11 Tempest Street, Wolver- 
hampton, will be held on July 2nd, at 11 a.m., at the Official 
Receiver's Offices, Wolverhampton, and the public examination 
will take place at the Wolverhampton County Court on July 
22nd, at 11 a.m. 


APPOINTMENTS AND PERSONAL NOTES 


Mr. A. V. Mason, Manager of the Devonport & District 
Tramways Co., has been appointed. General Manager of the 
South Metropolitan Electric Tramways & Lighting Co. 

Mr. E. D. Long, Electrical Engineer to the Grays Urban 
District Council, has had his salary increased by £25 рег 
annum. 


Kelvin Lecture.—The Instituticn of Electrical Engineers have 
published a verbatim. report. of the Kelvin Lecture delivered 
by Prof. Silvanus P. Thompson, F.R.S., before the Institution 
on April 30th. Copies may be obtained from Messrs. E. & К. М. 
Spon, Ltd. 


The Supply of Electricity Bill. —lhe Stepney Borough Council 
is circularising the other London Borough Councils, and also 
the local authorities of Greater London, asking that represen- 
tatives be appointed to a deputation which it is proposed. shall 
wait upon the President of the Board of Trade with a view to 
the re-introduction of the Supply of Electricity Bill as brought 
forward in the Session of 1906. 


PARLIAMENTARY INTELLIGENCE 


LONDON ELECTRIC POWER BILLS.—Our report of the 
proceedings before Lord Cromer's Committee will be found on 
pages 952 and 953 to 959. 

AUDIT OF ELECTRIC LIGHTING COMPANIES’ 
ACCOUNTS.—In the House of Commons on Thursday, Mr. 
Cleland asked the President of the Board of Trade whether 
the auditors employed by the South London Electric Supply 
Corporation had been appointed otticial auditors of the same 
accounts for the purposes of the Poard ot Trade audit; whether 
these auditors had failed to question the charging to capital 
account of certain proportions of the salaries of the company’s 
permanent. officials, a practice which the Local Government 
Board declined to allow local authorities to pursue; whether 
this company had also charged directors’ fees to capital account, 


and had made an inadequate depreciation provision; and whether, 


in view of the fact that capital expenditure was always an 
Important factor in determining the price a local authority had 
to pay for a company's undertaking, the Poard of Trade would 
in future appoint. independent official auditors other than those 
employed by the companies, and would make regulations under 
its statutory powers with the object of ensuring that the audit 
should be etticient and. effective. Mr. Churchill, in reply. said 
that the auditors in question had been appointed by the Board 
of Trade in the manner suggested, and in their report stated 
that thev saw no reason to question the principle upon which 
the proportion of salaries had. been. charged to capital account 
in respect of the time occupied by them on capital work. 
The auditors had called attenticn to the fact that the sum in 
respect of directors’ fees charged to capital account in and 
before the vear 1900 still remained. Тһеу also reported that 
they did not consider the provision made for depreciation by 
the company was inadequate. Whilst the Board of Trade had 
at various times endeavoured unsuccessfully to induce the com- 
pany to remove the charge for directors tees from capital 
account, he was bound to point out that thev had no power to 
enforce the auditors’ recommendation. As stated in a reply 
last week (ELECTRICAL ENGINEERING, June 18th, page 945), the 
arrangement made for the audit of electric lighting accounts. for 
1907 was being carefully watched in case it should need any 
changes. The Board of Trade had also issued instructions to 
auditors appointed hy them with the object of ensuring that the 
audit should be efticient and effective. 

PATENTS ACT.—In the House of Commons on Thursday, 
the President of the Board of Trade was asked whether repre- 
sentations had been received as to the effect of the Patent Act 
of 1907 upon United States manufactures, and what was the 
general purport of these representations, and the replies thereto. 
Mr. Churchill. stated that representations had heen received 
with regard to certain provisions of the Act affecting patents 
worked exclusively or mainly abroad. The Umted States 
Government appeared to be under some misapprehension in the 
matter. but.correspondence with the United States Government 
was still proceeding. 

PATENTS AND DESIGNS BILL.— |n the House of Com- 
mons on Friday Mr. Hearley. on behalf of the Board of 
Trade, moved the second reading of this Bil, the object of 
which, he said, was to make clear the Patents and Designs 
Act of last year. Some doubt seemed to exist in the minds 
of some patent lawyers as to whether the appeal to the House 
of Lords in case of revocation of à patent by a lower court was 
safeguarded. 

POST OFFICE ENGINEERING ESTIMATES.-- In the House 
of Commons on Wednesday last week, Mr. Field asked whether 
the Postmaster-General would give directions that all. future 
estimates for the Post Осе Engineering. Service shall. show 
the expenditure in Ireland as distinct. from Great Britain. The 
Postmaster-General, in reply, stated that he would consider the 
question before the estimates of 1979-10 were prepared, but 
the matter wes not free fram аспу, 

TRAWLERS AND SUBMARINE CABLES.- In reply to a 
question in the House of Commons on Thursday, Mr. Churchill 
raid that he had seen a report to the effect that the cable 
steamer /Jurcaneer had hailed four steam trawlers off the south® 
west coast of Ireland, in which small area there were five 
cables belonging to two Atlantic companies, representing a value 
of over £2.000,000. He was considering the question of holding 
a small interdevartmental committee on the question. 

UNOPPOSED BILLS.—The North-East London Railway Bill 
was before the Unopposed Committee of the House of Lords 
on Tuesday, and was ordered to be reported for third reading. 
The Bill amends the North-East London Railway Acts of 1905 
and 1907, so that the period during which half the capital 
must be subscribed shall be four years instead of twelve months 
from 1905. 

Electric Lighting Provisional Order Confirmation Bills Nos. 1, 
2. and 3 were ordered to be reported for third reading by the 
Unopposed Committee of the House of Lords on Tuesday. | 

PROGRESS OF ELECTRICAL BILLS.—The Burnley Cor. 
poration Bill, and the Ayr Corporation Tramways Provisional 
Order Confirmation Bill, were read а third time and passed 
in the House of Commons last week. 

Wolverhampton Corporation Bill and the Doncaster Corpora- 
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tion Bill were read a second time in the House of Lords last 
week; the Great Northern, Piccadilly, and Brompton Railway 
Bill was read a third time, and the Central Ireland Electric 
Power, and Birmingham Corporation Bills a first time. 

The Great Northern, Piccadilly, and Brompton Railway Bill, 
the Keighley Corporation Bill, and the Metropolitan District 
Railway Bill were read a first time in the House of Commons 
on Wednesday last week. 

The Central Ireland Electric Power Bill, the Burnley Cor- 

oration and Electric Lighting Provisional Order Confirmation 
bilis, Nos. 1 and 2, were read a second time in the House of 
Lords on Thursday. 

The North-East London Railway Bill, the Keighley Corpora- 
tion Bill, and the Metropolitan District Railway Dill, were read 
a third time in the House of Lords on Wednesday. 

ROYAL ASSENT.—Royal assent was given to the following 
Bills, last week. among others :—Kdinburgh Corporation Tram- 
ways Order Confirmation; Loch Leven Water Power Order Con- 
firmation; Tramways Order Confirmation No. 1, and the Roch- 
dale Corporation. 


NEW COMPANIES 


BOURNE END ELECTRIC INSTALLATION CO. 
company was registered on June 19th, with a capital of £5,000 
in £1 shares, to take over the business of suppliers of electric 
light and energy, engineers, and fitters, carried on at Bourne 
End, Bucks. ‘The subscribers are :—F. C. Frye, H. S. Wilton, 
J. R. Collins, H. Wetton, H. C. Brannan, W. R. Chapman, 
E. R. Gibbs. No initial public issue. The number of directors 
is not to be less than two nor more than four; the first are 
F. C. Frye (chairman), H. S. Wilton, J. R. Collins, and W. P. 
Wilson. Qualification, £50. 

ELECTRIC PREPAYMENT METERS,—This company was 
registered on June Sth, with a capital of £5,000 in £1 shares, 
to acquire from the Electrical Apparatus Co., Ltd., the benefit 
of certain existing inventions relating to improvements in meters 
for recording the supply. of electricity. to adopt agreements : (1) 
with the said company, and (2) with the said company and 
others, and to carry on the business of manufacturers of elec- 
tricity meters, suppliers of electric light and power, mechanical 
and electrical. engineers, &c. The subscribers are :—P. К. 
Reeves, W. J. Park, W. Eacott, S. Jordan, W. J. MeNelly, К. 
Bott, R. J. Hawkins. No initial public issue. The number of 
directors is not to be less than three nor more than seven; the 
first are B. Bernheim, W. H. Fowler, and J. T. Jervis. Quah- 
fication £100. Remuneration £50 each in any year when 10 
per cent. dividend is paid. Registered ottice: Caxton House, 
Tothill Street, Westminster. | 

ELECTROCAB DEVELOPMENT CO.—This company was 
registered on June 13th, with a capital of £100 in £1 shares, to 
carry on the business of electrical. mechanical, and general 
engineers, manufacturers of and dealers in electrocabs, electro- 
omnibuses, and other electric vehicles, tyres, wheels, motor-cars, 
motor-omnibuses, bicycles, carmages, and vehicles of all kinds, 
&c. The subscribers are J. Williams, R. James, D. Cony, C. 
Dew, A. Budd, R. Н. Hammant, J. Booty. Хо initial public 
issue. Registered without articles of association. 

ELECTRO-MECHANICAL BRAKE CO.—This company was 
registered on June 6th with a capital of £10,000 in £1 shares 
to acquire the benefit of certain existing inventions referred to 
in an agreement with J. B. Hamilton, А. W. Maley, G. Conaty, 
and G. Law, Jun., and to carry on the business of brake makers, 
electrical and mechanical engineers, manufacturers of and dealers 
in tramway  carriagés, trucks, motors, accumulators, and 
dynamos, &c. The subscribers are: J. B. Hamilton, general 
manager Leeds City Tramways; A. W. Malev, G. Conaty, G. 
Law, Jun., J. Hamblet, Н. Denison, D. Н. Wilmer. No initial 
public issue. The number of directors is not to be less than 
three, nor more than seven; the first are J. B. Hamilton, A. W. 
Maley. G. Conaty, G. Law, Jun., and J. Hamblet. Qualifica- 
tion, £250. Remuneration (except. managing director), £100 per 
annum, dividend. Registered оћсе : Eagle Works, Moor Street, 
eWest Bromwich. 

LONDON ELECTROCAB CO.—This company was registered 
on June 13th with a capital of £100 in £1 shares. Other par- 
ticulars as in Electrocab Development Co., Ltd. (q.v.) 

REVY, PHILLIPS & CO.—This company was registered on 
June 18th. with a capital of £10,000 in 9,000 shares of £1 
each, and 8.000 shares of 2s. 6d. each, to take over the business 
of electrical, telegraph, general, and sanitary engineers, con- 
tractors, manufacturers of cooking and other appliances, and 
heating and ventilating engineers, carried on by J. W. Revy 
and P. F. Besch, at 181 Queen Victoria Street, E.C., and at 
the Iliffe [fron Works, Amelia Street. Penton Place, Southwark, 
S.E., as “Revy, Phillips & Co." The subscribers are T. J. Е. 
Bird, W. S. Roberts, A. P. Banting, Е. Wilkinson, T. O. 
Wilkinson, F. Besch, T. Wilkinson. No initial public issue. 
The number of directors is not to be less than three, nor more 
than nine; the subscribers are to appoint the first. Qualifica- 
tion, £50. Remuneration as fixed by the company. Registered 
office, 181 Queen Victoria Street. Е.С 


PAIGNTON ELECTRIC LIGHT AND POWER CO.--This 
company was registered on June 19th, with a capital of £15,C00 


in £l shares, to acquire the benefits, rights, powers, authori- 
ties, obligations, and liabilities of J. A. Purves, D.Sc., and 
W. T. Purves, M.A., (trading as the Western Elec- 
tricity Corporation), under а Provisional Order granted 
in 1907 to the said parties under the Electric Light- 
ing Acts, 1882 and 1888, in respect of the urban 
district of Paignton, and confirmed by the Electric 


Lighting Orders Confirmation (No. 3) Act of 1907, and to carry 
on the business of suppliers of electricity in all its branches. 
The subscribers are :--W. J. Ham, J. A. Burland, W. Lambs- 
head, J. N. Osborne, Е. Sarson, T. Н. Ward, R. Waycott. 
Minimum cash subscription, £6,000 shares. ‘The number of 
directors 1s not to be less than four nor more than ten; the first 
are W. J. Ham, Major-General G. D’A. Jackson, T. H. Ward, 
M.D., J. A. Burland, L.R.C.P.I., R. Waycott, F. Sarson, W. A. 
Axworthy, and J. №. Osborne. Qualification, 100 shares. Re- 
muneration as fixed by the company. Registered office: 5 
Palace Avenue, Paignton. 


NEW PUBLICATIONS 


‘Switchboard Measuring Instruments for Continuous Poly- 
phase Systems." By John С. Connan. (London: E. & F. N. 
Spon.) Price 5s. 

'Aldum's Pocket Folding Mathematical Tables," 
of engineers, architects, students, &c. (London : 
Spon.) Price 4d 

'Journal of the Institution of Electrical Engineers," June, 
including index to Vol. 40, also verbatim report of Kelvin 
Lecture. (London: E. & F. N. Spon.) 


for the use 
E. and F. N. 


. 'Electrometallurgy." By John B. C. Kershaw. (London: 
Archibald Constable & Co.) Price 6s. 

'" Natural Sources of Power." By Robert S. Hall. (London: 
Archibald Constable & Co.) Price 6s. 


Tuesday's meeting 
of the London County Council, in reply to a question from 
Mr. W. Reynolds as to whether, in view of the large increase 
of accidents to children through the use of motor vehicles and 
electric trams, he would arrange for teachers in the Council 
schools to give brief lessons daily, warning children of such 
dangers, Mr. Cyril Jackson, Chairman of the Education Com- 
mittee, said that he would see if he could not arrange for 
teachers to warn children of the risks they ran in crossing busy 
thoroughfares. 


Telegraph Traffic.—An interruption to telegraphic communi- 
cation has occurred between Saigon and Bankok, but messages 
are being sent via Obone, subject to delay. The via Fao route 
has been restored. We shall, in future, not report interruptions 
and restorations of the Fao route. They occur very nearly 
daily, and need not be taken into account. The cable to Prince 
Edward Island is still down, and messages are being sent by 
mail via Pictou. The Cayenne-Salinas cable has also not vet 
been repaired, and the route to Drazil via Hayti is therefore 
still not available. The cable between Nantucket Island and 
Wood's Hole has been interrupted for some time, and it would 
appear that no attempt is being made to repair it. The break 
in the cable cuts off the wireless station at Siasconsett. The 
cable of the Direct United States Cable Co., interrupted by 
trawlers at the same time as those of the Commercial Cable 
Co., is still in the same condition. 


Dispute as to Overhead Wires. — At Chorley County Court 
last Thursday an action was brought by William Holden, of 
Brinscall. against Thomas Barton, electrician, of Blackburn, for 
£14 damage alleged to have been sustained by reason of de- 
fendant's trespass in the erection of telephone wires. Plaintiff 
said in 1900 he found a telephone wire had been аћхеа to a 
chimnev, for which he gave no permission. In August, 1907, 
workmen were on the roof fixing a second wire. and subse- 
quently water came in, and he had had to pay various sums for 
damage to the roof and chimney. For the defence, Mr. 
J. W. Garsden, another Blackburn electrician, said in 

£9 he had control in the erection of a line from Brinscall 
to Manchester, and plaintiff verballv agreed to the bracket 
being fixed on the usual acknowledgment of 1s. per year. De- 
fendant said he had laid 500 miles of telephone wires, and had 
never had litigation before. He had since had the wires re- 
moved from the property. His Honour gave а verdict for the 
defendant. | 
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RAVELLER.—Additional Traveller required for 

London for Arc Lamps, Transformers, and Accessories. 

Apply Foster Arc Lamp & ENciNEERING Co., Ltd., Wimbledon, 
S.W., by letter first, giving full details. —ApvT. 
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BRITISH ELECTRIC TRACTION 
REPORT 


‘T° HE report for the year ended March 3lst, 1908, in view of 
| the fact that nearly the whole of the capital of the com- 
pany is invested in a large number of associated companies, 
submits not only particulars of the company’s interests in 
the associated companies, but also many particulars concern- 
ing the associated companies, the object being to enable the 
shareholders to form a correct view of the position of the 
company. ‘The subscribed share and debenture capital of the 
company remains the same as at March lst, 1907, viz., 
£4,.949,969. The amount standing at the credit of reserve ac- 
count is £567,420. In addition, reserves have been made out 
of profits against loss or depreciation of specific assets, of which 
reserves a balance of £41,117 is unappropriated. "These, how- 
ever, are not the only reserves, inasmuch as the various asso- 
clated companies have created depreciation and reserve funds 
of their own, which amounted at December 3lst, 1907, to 
£902,728. The associated companies have recently on the re. 
commendation of the company adopted resolutions with a view 
to increase their provision against depreciation and also to 
define more clearly the purposes of their reserve funds. The 
resolutions are to the etfect that the companies should make 
minimum provisiohs before payment of dividends, for (1) per- 
manent way renewals, (2) redemption of capital, and (3) general 
depreciation purposes. ‘The gross profits for the year 1907-8 
amount to £250,539, and the expenses, including £73,682 in- 
terest on the 5 per cent. debenture stock and £235,802 interest 
on the 4j per cent. debenture stock, for the year, amount to 
£144,829, leaving a balance of £105,/09, to which is added the 
amount brought forward from preceding year, viz., £13,115, 
leaving to be dealt with £118,824. The gross profits include 
£49,954, profits on the Bombay undertaking, which have been 
fully explained in previous reports, and also £10,882 net profit 
on sale of investments. The expenses include £17,500, an 
amount reserved to meet depreciation of undertakings worked 
by the company (apart from investments), buildings, doubtful 
debts, and expenditure on undertakings not proceeded with. 

The directors have given the question of the distribution of 
the balance of profit their earnest consideration, and are unani- 
mously of opinion that, in advising the preference shareholders 
to agree to a postponement of a part of their dividend, they 
are recommending a course which will materially strengthen the 
position of the company, and which, by improving the prospects 
of increased profits, offers future compensation to both classes 
of shareholders for their present sacrifices. They therefore re- 
commend that the full dividend on the preference shares at the 
rate of 6 per cent. per annum be paid for the six months ended 
September 30th, 1907, being at the rate of 3 per cent. for the 
financial year, which will absorb £48,431. They further re- 
commend that there be added to general reserve (increasing the 
same to £602,420) the sum of £35,000, and that there be carried 
forward to next account £35,393. 

The number of passengers carried last year upon the tramways 
and light railways was slightly less than in the year 1906, not- 
withstanding the increase in the number of miles worked. This 
reduction was due partly to the unfavourable weather and partly 
to the fact that several miles of tramways in the city of Bir- 
mingham reverted to the Corporation at the end of 1906, and 
that the new lines opened in various places do not as yet equal 
in density of traffic the routes which have been lost. The traffic 
on the lines which have been in operation for some time is, 
however, on the whole developing satisfactorily. Efforts have 
been made during the past year to improve the position of the 
undertakings by increasing the fares, by shortening the fare 
stages, and by eliminating unremunerative services. Тһе in- 
creases of fares were not made till the second half of the year, 
and it will necessarily take some time before the full effects 
of these changes can be ascertained. Meanwhile, the directors 
regret the average fare for the past year has fallen to 1214. 
per passenger, compared with 1:22d. in 1906, and 1:38d. in 1901. 

The expenses for the last nine months of the year have been 
discharged on a co-operative basis by the British Electrical 
Federation, but the directors are able to report a further re- 
duction in the expenses. "This reduction is not an advantage 
to the company in so far as it is a concomitant of reduced 
volume of business; it is satisfactory, however, that the man- 
agement and general expenses are beng reduced in a larger 
ratio than the profits. In 1906-7 the gross profits were £267,757, 
and the management and general expenses £48,689, the propor- 
tion being 181 per cent., whilst in 1907-8 the gross profits were 
£250,539, and the expenses £27,446, a proportion of 1079 per 
cent. Another matter which has been receiving attention is 
the price paid by the associated companies for the electrical 
energy for working the cars. This is a very large item in the 
working expenses, and in many cases, where the joe authority 
owns an electricity supply station, an obligation has been placed 
upon the company to take current at what is now a high price, 
the local authority supplying other and much smaller consumers 
at considerably lower prices. The matter is receiving the atten- 
tion of the directors with a view to securing better terms from 
the local authorities. With few exceptions the electricity supply 
undertakings owned by the subsidiary companies have now 
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passed the pioneer stage, and are more than covering expenses, 
and their returns are steadily improving. 

A federation of all the companies and undertakings associated 
with the company was formed in July, 1907 (in succession to the 
advisory committee for associated companies formed in 1902), 
tor the purpose of co-operation and joint action in matters of 
common interest. About sixty undertakings have thus been 
federated for co-operative purposes, and a council has been 
constituted, consisting of the chairman or managing director of 
each of the federated undertakings. Among the more im- 
portant matters dealt with by the federation are the follow- 
ing: Joint head ottices and staffs, stores, insurances, &c. The 
council of the federation has also appointed expert ofticers to 
advise the companies in regard to rates and assessments, auto- 
mobile matters, books and torms, and other like questions. The 
federation has been constituted on the basis of making no 
profit, and the expenses are distributed among the various 
companies in proportion to the services required by each. In 
the course of some general remarks as to the conditions under 
which the company 1s working in many places, the report states 
that the directors are giving consideration to some of the 
proposals for electrical enterprise submitted to them from 
countries where the conditions for the investment of capital 
are more favourable than in this country, and although such 
proposals require extensive examination before commitments 
can be made, the directors are hopeful that they will be able 
in the near future to employ the resources of the company to 
the further advantage of the shareholders in this direction. The 
meeting is to-day. 


—— —À ———— 


CATALOGUES AND PAMPHLETS RECEIVED 


CARBON BRUSHES.—A list has been issued by Messrs. W. 
Geipel & Co., of the well-known graphitic carbon brushes, which 
are manufactured by the firm of Fabius Henrion, of Nancy 
(France). Particulars are given of several qualities of medium 
conductivity, high conductivity, and traction brushes, together 
with some useful notes as to their use. Messrs. Geipel are also 
agents in this country for Henrion arc lamp carbons and carbon 
incandescent lamps. 

ELECTRIC GAS-LIGHTER.—A leaflet is to hand from 
Messrs. L. E. Wilson & Co., of 20 Cross Street, Manchester, 
describing the Thomson patent electric gas-lighter. The actual 
lighter consists of a glower of a special alloy, heated by current 
from a similar battery to that used in the firm's well-known 
pocket lamps. The special feature of the apparatus is, however, 
a small incandescent lamp worked off the same battery, which 
enables the apparatus to Ye used conveniently in the dark. 

FLEXIBLE METALLIC TUBING.—A well illustrated cata- 
logue is issued by the United Flexible Metallic Tubing Co., 
giving details of and describing the application of this firm's 
well-known metallic flexible tubing, which is rapidly superseding 
rubber hose, especially in cases where high pressures and tem- 
peratures have to be dealt with. Besides its application to 
steam at high pressures, the same form of tubing is largely 


JOINT FOR FLEXIBLE METALLIC TUBING. 


employed for conveying liquids, &c., in sizes up to 8 in. in dia- 
meter. A great deal of the success of such tubing depends 
upon the nature of the joint adopted, and especially where 
rigid and flexible tubes are connected together. The figure 
gives a section of the joint used by the company for this 
purpose; 1 is an octagon back nut, and 2 a bevelled ring. The 
sleeve 3 is screwed to the pitch of the tubing, 4 is hexagon nut, 
and 5 a plug for screwing into standard steam barrel. Asbestos 
thread or similar material is twisted round two corrugations of 
the tubing in the space left at the bottom of the sleeve, and the 
space in the corrugations of the tubing is completely filled up 
with alternate layers of red-lead and packing. 

METAL FILAMENT LAMPS AND SHADES.—A price sheet 
from Simplex Conduits, Ltd., deals with a series of metal 
filament lamps with an efficiency of 1} watts per candle, and 
an average useful life given as 1,000 hours. The sizes listed 
are 25 c.p. at 50 volts; 32, 50, and 100 c.p. at 70 to 130 volts; 
and 50 and 100 с.р. at 200 to 250 volts. The company take all 
risk of breakage in consignment of not less than 50 or 100 lamps, 
if the damaged lamps are returned immediately. Several pat- 
terns of adaptor and pendant fitting for two lamps in series 
are illustrated, together with special designs of long shades, 
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A LARGE VERTICAL WESTINGHOUSE GAS ENGINE 


HE accompanying illustration represents a 1,000-h.p. ver- 
"T tical eight-cylinder four-crank tandem vertical gas engine, 
which has just been erected at the works of the Castner-Kellner 
Alkali Co., Ltd., Runcorn, and was started up by Mr. Percy 
Allen, engineer to the company, on June 6th. The engine, 
which is of the latest standard vertical type, was supplied by 
the British Westinghouse Co., and is connected to a direct- 
current generator, supplied by the same makers. It forms an 
extension to the existing installation at Runcorn, where four 
150-B.H.P. engines of the same make have been in operation 
for some considerable time in connection with the electrolytic 
process of the above firm. The cylinders, іп pairs, 
are placed over four cranks, by which arrangement the makers 
claim that they can give the most even turning moment of 
any gas engine on the market. In these engines, with several 
cylinders of small size, water cooling is not required for the 
pistons, valves, or other moving parts, and the danger of 
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1,000-н.р. WESTINGHOUSE GaAs ENGINE AT THE Wo 


breakage of pistons, which is occasionally a source of trouble 
in connection with large horizontal engines, is avoided. Forced 
lubrication is used throughout. The oil-pumps are in duplicate, 
and are so arranged that they can be examined and the oil- 
sieves changed whilst the engine is in operation. The valve- 


THE KENT COLLIERIES PUMPING 


N Tuesday last, in the Official Referees Court, 
Mr. Миг Mackenzie’ delivered judgment in the 


claim brought by Messrs. Ernest Scott & Mountain, 
Ltd, against the Kent Collieries, Ltd., for £3,249, the 


balance of the contract price of £5,780 for electrical plant 
supplied, besides money paid by the plaintiffs for wages. The 
defendants alleged that the plant was not in accordance with 
the contract, and counterclaimed for £48,000 (see ELECTRICAL 
ENGINEERING, April 16th, р. 601; May 7th, p. 684; May 21st, 
p. 798). The Official Referee, in delivering judgment, said that 
the defendants resisted payment of the greater part of the 
plaintiffs’ claim, because the machinery was not in accordance 
with the specifications. With regard to the counterclaim, the 
defendants, he said, were not ready to receive the plant, and 
that the delay was due to the fact that the appliances 
provided for dealing with the plant were not strong enough. 
No claim for damages due to delay could therefore be con- 
sidered. As the defendants had decided to work one pump 
at а time instead of two alternatively as the plaintiffs had ad- 


gear is very simple. АП valves are positively operated by means 
of straight push-rods actuated directly from the camshaft. These 
are also arranged with adjustable screws, so that any play or 
wear can be taken up on these valves whilst the engine is in 
operation. 

It is pointed out by the makers that this particular engine 
marks an epoch in the gas-engine industry, as it is the largest 
vertical gas engine yet manufactured and put into successful 
operation. 

In addition to the five Westinghuose engines of this type 
now installed at the Castner-Kellner works, three of 750- B. H.P. 
capacity have been supplied to Messrs. Pilkington Bros., St. 
Helens, for their glass works, one of 750 B.H.P. to the Hollis 
Mill Co., Marple, which has been working for some consider- 
able time, and visitors to the Franco-British Exhibition will 
have noticed one of these large engines in the right-hand corner 
of the Machinery Hall. Those who are interested in gas- 
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RKS OF THE CASTNER-KELLNER ALKALI Co. AT RUNCORN. 


engine work should take advantage of the opportunity thus 
afforded of inspecting an example of a type entirely British 
both in design and manufacture, presenting several features 
worthy of study which distinguish it from other designs of gas 
engine. 


PLANT DISPUTE: JUDGMENT 


vised, they could not recover losses due to breakdown unless 
the breakdown was due to the plaintiffs. The motors were, 
according to the specification, designed for giving the stated 
output for six hours continuously, and not indefinitely. The 
generators, he found, were not according to the specifications. 
They had an output of 255 kw. instead of 300 kw., and con- 
sumed 38 lb. of steam per kw. hr. instead of 28 lb. For this 
the defendants were entitled to compensation. He could not 
make the extra cost of fuel a basis for the compensation, but 
would take as a basis the difference between the value of the 
machinery as delivered and that specified. He awarded the 
plaintiffs £2,943 as the balance of the contract price. On defen- 
dants’ counterclaim he found that they were entitled to £417 on 
account of the failure of the machines to comply with the 
specifications, and a further sum of £700 for damages, making 
a total of £1,117. Deducting this from £2.943, he gave judg- 
ment for the plaintiffs for £1,826. As the defendants 
had succeeded in some of the issues, the costs would be 


divided. 
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“ELECTRICAL ENGINEERING” PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 4s Strictly Copyright.) 


Specifications Published June 18th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 


Names in brackets indicate communicators of inventions from 


а 
1907 Patents 


9.397, S. ре Pont. А hard, non-inflammable, water- and oil- 
resisting insulating material, consisting of 50 per cent. plaster 
of Paris, 30 per cent. wood pulp, 15 per cent. copal, 15 per cent. 
pitch, 15 per cent. lampblack, 8 per cent. clay, and smaller per- 
centages of cowrie or lac, wax, aniline, and mica. The mixture 
is dried, treated with bisulphide of carbon, or benzoline, and 
then rolled between steam rollers at a temperature of 1209 to 
1809 Е. The product is moulded at a temperature of from 
250° to 300° F., and then subjected to a pressure of from 3 to 
4 tons per cubic inch of the material. The final product is 
quite hard, and can be sawn or turned like vulcanite.. One 
claim. 

15,285, G. ELLISON. А combined starting rheostat (for the 
rotor circuit), overload cut-out, and no-voltage release for three- 
phase induction motors. The solenoid of the overload cut-out 
is in one phase of the rotor circuit, and the solenoid of the no- 
voltage release is in one phase of the stator circuit. The over- 
load cut-out operates by opening the circuit of the no-voltage 
release. solenoid, which in turn releases the starting handle, 
which is pulled round to the off position by a spring. In the 
case of high voltages the no-voltage release solenoid would be 
operated from a small transformer. The arrangement is applic- 
able to single-phase motors. Five claims, three figures. 

18.245. К. B. Ranxsrorp (Compagnie Parisienne des Voitures 
Electriques, procédés. Krieger), A method of control for petrol- 
electrice vehicles. A compound generator is used, which has only 
а weak shunt excitation sutlicient. to keep the machine excited 
when the engine is running slowly. <A series winding is pro- 
vided, and also a demagnetising series winding, which, 
during normal running, is short-circuited. When this 
last winding is in circuit it more than neutralises the ordinary 
series winding, and the voltage of the generator is so much 
reduced that the motors receive practically no current. This 
affords a means of stopping the motors without breaking the 
main circuit. The motors can be pure series motors, or can also 
be supplied with a shunt winding across the armature brushes. 
Five claims, three figures. 


1908 Patents 


66, G. M. LITTLE. A magnetite arc-lamp electrode for use 
with alternating current, and consisting of 60 parts magnetic 
oxide of iron (Fe,O,) to form the main conducting material, 
27 parts of titanium oxide (TiO,), 6 parts of ferrous chromite 
(Cr,O,. FeO) for preventing rapid consumption of the electrode, 
20 parts of potassium silicate (K,SiO,) for obviating the un- 
steadiness and flickering of the are, and 5 parts of calcium 
fluoride (CaF,) for increasing the luminosity of the arc. For 
this last purpose, salts of strontium, barium, or magnesium 
can also be used. Six claims. 

665, A. P. SrROHMENGER. А material for separating or en- 
closing the plates of secondary batteries. А cellulose fabric, 
such as ordinary muslin, is coated with pulp cellulose, and the 
resulting porous sheet is nitrated to a sufficient degree to be 
unaffected by the acid electrolyte. The finished material, which 
is porous and sufficiently strong to resist cracking. tearing, or 
abrasion in actual use, is either wrapped round the plates or 
merely interposed between them, effectually preventing short 
circuits through dislodgment of the active material. One claim. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


10.072, British Tuowsos-HovsroN Co. (General Electric Co.). 
Electric motor control systems. 

10.293, CorriNs, Hayes & Warsox. Trolley heads. 

12.353, Avstix. Receivers for wireless telegraphy. 

12,406, Sepawick. Signalling apparatus. 

12.407. Grant (Hagyarty). Ships’ telegraphic apparatus. 

12,578, Нкуглхь. Self-regulating machines for alternating or 
direct current. 

12.857. Toxry. Ball and socket joints for electric light fittings. 

12.969, HELLMANN. Synchronous working of apparatus. 


13,032, Eastwoop. Systems for electric railways. 

14,572, Haywoop, ахо McKenzie & HorraNp, Ltd. Electrically 
detecting the position of the switch tongues and locking 
bolts of railway points. 

18,0134, Kesster & килсен. Contact arrangement and stand 
for electric. lamps. 

18.508, ELLisoN & Jacobs. Telephonic apparatus. 

19.073, Fvsskn. Supports for electric lamps. 

19.447, MoonE. Automatic time switch mechanism. 

19.734, Gross. Are lamps. 

20,119, Marcon: & Marconi’s WIRELESS TELEGRAPH Co. 
mitters. 

24.753, Siemens Bros. & Co. (Siemens d Halske Akt.-Ges.). 
Means for rectifying alternate currents. 

25,206, Harrison (Electric Railway Improvement Со.). Weld- 
ing. 

25,350, ARENAS ү GARCIA. 
homopolar type. 

26,621, CUMONT & (COMPAGNIE DE SIGNAUX ELECTRIQUES POUR 
CHEMINS DE FER. Signal and point. mechanism. 

27,579. AMALGAMATED Rapio-l'EtLEGRAPH. Co. (Хе). Radio- 
telephony. 

28,516. JonNsoN (Felten d Guilleaume Lahmeyorwerke Akt.- 
Ges.) Electrical driving gear for motor vehicles. 


. 1908 Patents 


2.488, WoLHAUPTER. 

3.701, PoLvrHos ELEKTRIZITATS-GEs. 
photographs. 

4.444, DowsiNcG. Electrical radiators. 

4.621, Ектернкім. Manufacture of heat interchangers by an 
electrolytic process. 

5.225. ALLGEMEINE  ELEKTRICITATS-GES. 

5 


Trans- 


Dynamo-electric machines of the 


Insulated joints for rails. E 
Method of transmitting 


Electrodes for arc 
lamps. 

610. ALLCEMEINE ELEKTRICITÄTS-GFS. 

6,050, Siemens & HALSKE Акт.-СЕз. 
tantalum. 

7,910, StemMENS Bros. & Co. (Siemens & Halske Akt.-Ges.). 
Pyrometers and thermometers. 


Complete Specifications open to Public Inspection 
before Acceptance. 


1907 Patents 


15.798, Колкі. Metal filament lamp. 
27,608, G&gissiNGER. Electric thermostat. 


1908 Patents 


11,415, Norsk Hypro-ELeKTRISK KVOELSTOFAKTIESELSKAB, 
duction of pure sodium nitrite. 

11,633, ALLGEMEINE = ELEKTRICITATS-GES. 
commutator machines, 

11,870. HartMann-Kempr. Apparatus for indicating the fre- 
quency of electrical oscillations. 


Applications for Amendment 


Further particulars and instructions as to procedure in opposition 
to amendment will be found in the Official Journal of the Patent 
Office of June 1/th, 1908. 


23.899 of 1904. THe Worrram (TuNcsTEN) METAL FILAMENT 
Lamps, Lrp., seek leave to amend this specification, granted to 
ALEX. Just and Franz Haxaman, for ** Improvements relating to 
the manufacture of incandescent lamps,” on the ground of 
doubtful validity of some of the claims. The amendments con- 
sist in striking out all reference to molybdenum and limiting the 
invention to tungsten. 

11,949 and 20.1754 of 1905; also 3,225. 3.684, and 4,081 of 
1906. THe WorrhRAM (TuNcsTEN) METAL FiraAMENT Lames, LTD.. 
seek leave to amend these specificaticns, granted to Alex. Just. 
F. Hanaman, and cthers, tor the same reason as stated above 


with reterence to No. 25.899 of 1904. 
Expiring Patents 


The following patents expire during the current week, after а 
life of fourteen vears :— 

12.407 of June 26, 1894. Н. A. TavronR. An improved form 
of Wheatstone automatic transmitter for submarine telegraphy. 
The battery contact is prolonged relatively to the earth con- 
tact and the durations of these contacts are adjustable. 

12.552 of June 28th. 1894. G. Н. Nisperr. Sealing and 
junction boxes for lead-covered cables, for preventing access of 
moisture to the open ends of the cables. The cables enter the inner 
chamber of the box through solder glands. "The inner chamber 
is filled with ozokerite or similar material. and the outer chamber 
contains terminals and fuses. 


Incandescent lamps. 
Process for hardening 


Pro- 
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i YOU MAY RELY UPON Іт 


to efficiently and economically serve your 
purpose. Remember, we stock every size 
from 12in. to 48in diameter of fan. 


THE ДРС FAN 


— May we post you prices and particulars > —- 


THE WILSON-WOLF ENGNG. Co., Ld. 


THORNTON ROAD, BRADFORD 


With enclosed framework, &c., to comply with latest 
regulations. 


It will be noticed that the Earth Leakage Indicator is 
mounted on a separate small swinging panel (a very | 
handy arrangement). 


Send for a Copy of our List. | 


Parmiter, Hope & Sugden, 
HULME ELECTRICAL WORKS, MANCHESTER. 


COLLIERY SWITCH BOARD. 
| 


ELECTRICAL ENGINEERING i 


“Electrica! Engineering” 
is a Sixpenny Paper 


BUT 


The Annual Subscription 
(£1.1. 6) is equivalent to 


PENCE 


per week including postage. 


Subscriptions may be commenced at any time. 


Orders, with remittances, should be sent direct to 
THE KILOWATT PUBLISHING CO., Ltd., 
203-6 Temple Chambers, London, E.C. 
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Ү WITTON —M 


$ automatically removes the Enamel 
upon Conduit Tubes and 
ecures efficient & reliable 
Continuity. 
You tighten the Screw 


and The Grip 
does the rest. 


Some Advantages of “ The Witton Grip” are: 


It is simple. It is reliable. It is neat. 

It possesses enormous mechanical strength. 
It admits of Electrically Continuous Conduit 
Work at exceedingly Low Cost. 


Send for a Faraday House Report which will convince уоп. 


THE ARMORDUCT MFG. CO., Ltd., 
Bathurst Works, Witton, Birmingham. | 


B 


iv ELECTRICAL ENGINEERING 


JUNE 25, 1908. 


ATENTS AND DESIGNS ACT. 1907. 

Notice is hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Сор ап 
Avenue, London, E.C., seek LEAVE to AMEND the NPECI- 
FICATION of LETTERS PATENT No. 25899 of 1604, granted 
to Alexander Just and Franz Hanaman, for Improvements relat- 
иш to the Manufacture of incandescent electric lamps. 

Particulars of the proposed amendment were set torth in the 
Illustrated Official Journal (Patents), issued cn Jure iith. 1928. 

Any person, or persons, тау give Notice of Opposition to the 
Amendmeat (оп Patents Form No. 18), at the Patent Office, 25 
Southampton Buildings, London, W.C.. within one calendar 
month from the date of the said Journal. 

C... N. DALTON, Comptrcller-General. 

JQATENTS AND DESIGNS ACT, 1907. 

Notice is hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, орли, E.C.. seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT No. 11549 of 1605 granted 
to Alexander Just, Franz Hamonan., ond Vereinigte Electrici- 
tits Actien-Geosellschatt, for fiopirovements in and relating to the 
minufacture of incandescing Filaments for electric incandescent 
lan ps. 

Particulars of the proposed amendment were set forth in the 
Tlastrated Official Journal (Patents), issued on June 17th, 1978. 
Any person, or persons, may give Notice cf Opposition to the 
Amendment fon Patents Form No. 18). at the Patent Office, 25 
Southampton Puildings, London, W.C., within one calendar 
month from the date of the said Journal. 
С. N. DALTON, Comptreller-General. 
JQATENTS AND DESIGNS АСТ, 1907. 

Notice is hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London, B.C.. seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT No. 201754 of 1905. granted 
to Alexander Just, Franz Hanaman, Heinrich Landesberger. 
lenaz Salzmann, and Vereinigte Electiicitits Actien-Gesell- 
schaft, for Improvements relating to the manufacture of incan- 
descing bodies for electric incandescent lamps. 

Particulars of the proposed amendment were set forth in the 
Ilustrated Otticial Journal (Patents), issued on June 17th. 1908. 
Any person, or persons, may give Notice of Opposition to the 
Amendment (on Patents Form No. 18). at the Patent Осо, 25 
Southampton Puildings, London, W.C., within one calendar 

month from the date of the said Journal. 
C. N. DALTON, Conmptroller-General. 

ATENTS AND DESIGNS ACT. 1907. 

Notice is hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London, E.C., seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT No. 5225, of 1506, granted 
to Alexander Just, Franz Hanaman. Heinrich Landesberger, 
Ignaz Salzmann, and Vereinigte Electricitats Actien-Gesell- 
schaft, for Improvements in and relating to the manufacture 
of incandescing bodies for electric. incandescent lamps. 

‘Particulars of the proposed amendment were set forth in the 
]llustrated. Otlicial Journal (Patents), issued on June 17th, 1908. 

Any person, or persons, may give Notice of Opposition to the 
Amendment. (on Patents Form No. 18), at the Patent Office, 25 
Southampton Buildings, London, W.C.. within опе calendar 
month from the date of the said Journal. 


STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London. B.C.. seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT No. 5684 of 1906, granted 
to Alexander Just. Franz Hanaman, Heinrich Landesberger, 
Ignaz Salzmann, and Vereinigte Electricitits Actien-Gesell- 
schaft, for Improvements in and relating to the manufacture 
of incandescing bodies for electric incandescent lamps. 
Particulars of the proposed amendment were set forth in the 
Tiustrated Official Journal (Patents), issued on June 17th, 1908. 
Any person, or persons, may give Notice of Opposition to the 
Amendment (on Patents Form No. 18), at the Patent Office, 25 
Southampton Buildings, London, W.C.. within one calendar 
month from the date of the said Journal. 
C. N. DALTON, Comptroller-General. 


ATENTS AND DESIGNS ACT, 1907. 
Notice is hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London. E.C., seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT, No. 4081, of 1906, granted 
to Alexander Just, Franz Hanaman, Heinrich Landesberger, 
Ignaz Salzmann, and Vereinigte Electricitats | Actien-Gesell- 
schaft, for Improvements in and relating to the manufacture 
of incandescing bodies for electric incandescent lamps. 
Particulars of the proposed amendment were set forth in the 
Illustrated Official Journal (Patents), issued on June 17th, 1908. 
Any person, or persons, may give Notice of Opposition to the 
Amendment. (on Patents Form No. 18). at the Patent Осе, 25 
Southampton Buildings, London, W.C., within one calendar 
month from the date of the said Journal. 
е С. N. DALTON, Comptroller-General. 
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ARCHIBALD CONSTABLE & 00. 5 


LIST. 


Now Ready. 


INDUSTRIAL ELECTRICAL 
MEASURING INSTRUMENTS. 


By KENELM EOGCUMBE. 
Fully Illustrated. Demy 8vo, 8s. net. 


HYDRAULICS: and its Applications. 
By A. Н. Giesos, M.Se., А.МЛ.С. Е. Nearly 800 pages. 
Fully Ilustrated. Demy Svo, 18s. net. 


ELECTRIC RAILWAY ENGINEERING. 
By Н. Е. Parsua, M.LC. E., and H. M. Hopart, М.І. Е. Е. 
Fully Ilustrated. Imp. Svo, 42». net. 


ELECTRIC RAILWAYS: 
Theoretically and Practically Treated. 
Volume I. Rolling Stock. By Мохе W. Ахне, B.N., 
and J. D. Kerry. 
Volume H. Engineering Preliminaries and 
Direct Current Sub-Stations. By NIDNEY 
W. ASHE. 
With numerous Diagrams. Demy Svo, price 10x, G7. net each vol. 


CONTINUOUS CURRENT ENGINEERING. 


By ALFRED Hay, D.Sc., M. E. E. Fully Шав. Demy8vo, 15«. net. 


ELECTRIC POWER TRANSMISSION. . 
By Lovis Bere, Ph.D., M.Am.LE.E. Fifth Edition. Revised 
and Enlarged. Demy 8vo, 16%, net. 

SEARCHLIGHTS. Their Theory, Construction, 
and Application. By Е. NERZ. Translated from the 
German by Cra Es Ворсекѕ. Fully Illustrated. Royal 8vo, 
тх. Gd, net. 

THE CORPUSCULAR THEORY OF 
MATTER. By J.J. Тномхох, M.A., F.R.S., D.5Sc., LL.D. 
Ph.D. Demy Svo, 7s. 6d. net. 


AMERICAN GAS-ENGINEERING 


PRACTICE. By M. Nisret-Latra, A.M.Soc.M.E. 460 
pages. 142 Illustrations Demy 8vo, 18s. net. 


SMOKE PREVENTION & FUEL ECONOMY 
By W. Н. Boorn and J. В. C. Kegsnaw, F.L.C. Fully Ilus- 
trated. Demy 8vo, 6s. net. 


WATER SOFTENING AND TREATMENT. 
Condensing Plant, Feed Pumps and Heaters for Steam Users 
and Manufacturers, By WinLiaM Н. Воотн. With Tables 
and Illustrations. Demy 8vo, 7s. 64. net. 


STEAM PIPES: Their Design & Construction. 
A Treatise of the Principles of Steam Conveyance and the 
Means aud Materials used in practice to secure Economy, 
Efficiency and Safety. By WiLLiAM Н. Boorn. әх. net. 


THE INTERNAL WIRING OF BUILDINGS. 
By Н. M. Lear, М.І. Месһ. Е. — Revised and Enlarged 
Second Edition. 3s. 64. net. 


CONSTABLE'S "WESTMINSTER SERIES." 


Fully Illustrated. 


Price 68. net per volume. 


The BooHKseller.—'' To those interested from a commercial point of view 
in tlie subjects as well as to students, these clear and practical compendia Inst 
appeal, and they certainly form valuable additions to the ample list of scientific 
works published by Messrs. Constable.” 


Just Published. 


RADIO-TELEGRAPHY. by С.С. Е. Monckton. 
PREVIOUSLY ISSUED : 

INDIARUBBER and Its Manufacture, with Chapters on Gutta Pereha and 
Balata. By H. L. Terry, F.I.C., A. 1. M. M. 

ELECTRIC POWER AND TRACTION. By Е. Н. Davies, A.M.LE.E. 

LIQUID AND GASEOUS FUELS, and the Part They Play in Modern Power 
Production. By Professor Vivias B. Lewes, F.I.C., FCS 

COAL. By James Томск, M.I. M.E., F.G.S., &c. 

THE BOOK: Its History and Development. Dy CYRIL DAVENPORT. 

IRON AND STEEL. Dy J. Н. SraNsnpiE, B.Sc., F.T.C. 

TOWN GAS FOR LIGHTING AND HEATING. By W.H. Y. Wesnern. C.E. 

PRECIOUS STONES. With a Chapter on Artificial Stones. By W. 
GoopeHiILp, M.B., B.Ch. Я 

PATENTS, TRADE MARKS, AND DESIGNS. By KENNETH К. Swan, B.A. 

GLASS. By WALTER ROSENHAIN. 

ELECTRO-METALLURQY. By J. B.C. Kensnaw, F.I.C. 

THE ‘RAILWAY LOCOMOTIVE. By Varenas Pexnprep, M.IL.Mecch. Е. 


[SAort Гм. 


10 ORANGE STREET, LEICESTER SQUARE, LONDON, W.C. 


Uniform. Extra crown 8vo. 
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B.T.H. 
MAGNETIC TRACK BRAKE 


The use of this brake makes it impossible for 
a car to get out of hand at any time, and 
eliminates the danger of skidding wheels. 


It combines the advantages of a powerful and 
reliable slipper brake, applied by hand, and a 
convenient and efficient magnetic brake, applied 
through the controller. 


If desired, both methods of application can be 
used at the same time in order to secure greater 
braking effect. 


Tests made in actual service, both on wet and 
greasy rails, have demonstrated its thorough 
reliability. 


THE BRITISH THOMSON-HOUSTON CO., Ltd., 


Electrical Engineers and Manufacturers, 
Head Office and Works - - - RUGBY. 


BRANCHES : 


LONDON : 83, Cannon Street, E.C. | SHEFFIELD: 41, Church Street. 
MANCHESTER: 30, Cross Street. LEEDS : Greek Street Chambers. 
GLASGOW : 91, Wellington Street. BIRMINGHAM: 115, Colmore Row. 


NEWCASTLE-ON-TYNE : Collingwood Buildings. 


Address enquiries to nearest Branch Office. 
FOR EXPORT: Foreign Dept., 83, Cannon Street, London, and at Rugby. 
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SED . 2 
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TELEPHONE. 


PERNAX m 


As USED BY THE PRiNciIPAL RAILWAY COMPANIES. 
CORPORATIONS ano CONTRACTORS. 


| || 
| WIRES & CABLES | | 


MANUFACTURED BY eno Ое 
THE NEW GUTTA PERCHA CO., Ltd., ә oP © 
Works: DAsHWOOD HOUSE, LONDON, Е.С. ao 
GREENWICH. v 


Telephone : 559 Deptford. Telegrams : GUTTASHEA LONDON. Telephone : 2611 Wall. 
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-R. WOLF LONDON, 


Works : (seeders BUCKAU & pipere Telegrams : 
Established 1$ Employee omobile, London. 


PATENT SUPERHEATED 


ISTEAM LOCOMOBILES 


Complete Steam Plant, with Removable Tubes, and 
Wolf's Balanced Piston Valve Gear, from 1 О to GOO B.H.P. 


1 THE MOST ECONOMICAL MOTIVE POWER OF MODERN TIMES 


1 300 Consumption of Fuel and Steam : 
More than Wolf Loco- | 1.04 Ibs. of Coal 


= P s N 
Patent Compound Condensing Superheated 


| per В.Н.Р.р er hour 

St L bil f P. d E mobiles are installed in Electric 8.66 Ibs. of Steam / 

M Midi rece 2400 зое B. rivin Lighting & Powor Stations. for a 100 h.p. Locomobile. 
Total Production nearly 600,000 Н.Р. 


NATIONAL TELEPHONE JOURNAL 


- 4 JOURNAL DEVOTED TO TELEPHONY. 


PRINCIPAL CONTENTS OF JUNE NUMBER:— 


Telephone Men. XXV.—Vincent iggy Tke Main Obiect of a phone Society. By C. E. Fenton. 
ыг Pes and Brussels Telephone xchanges. By E. A. Card Index of Subscribers. Ly E. T. Payne. 

law Editorials: The Staff Dinner and Officers’ Meetings. 
Some ne tes in Underground Plans and Records. By J. V. The Press and “ Gerrard.’ 


b Nic Postal! "npa 


The каа Staff Dinner. &с. 


D. л шкын a 1D. 
3 ndn Annual Subscription, 4s. post free. "^ ТЕТТЕ 


TELEPHONE HOUSE, VICTORIA EMBANKMENT, LONDON, E.C. 
SC 
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Metal Filament Lamps. 


= METALIK 


THE BEST 220-VOLT LAM 


Please write for particulars of the 
SPECIAL DISCOUNTS we have arranged 


for CORPORATIONS and the TRADE. 


The originals of the following letters are in the hands 
of the Editor of “ELECTRICAL ENGINEERING.” 


Messrs. G. M. Boppy & Co., 
Liverpool. June 6th, 1908. 
Dear Sirs, 

In reply to your letter of the 4th inst., we beg to inform you that 
we tested three ** METALIK " lamps 220 volt, 50 c.p. ina sloping position 
burning with alternating current. These lamps were burning continually 
without switching in and out more than about once every 100 hours. The 
life of the first lamp was 970 hours, of the second 1856 hours, while the 
third lamp is already burning 2,775 hours, and is still in good condition. 
The light of the lamps is not materially less than as they were new. 
The blackening of these lamps is practically so slight that we may say 
there is no blackening. 

We also tested five lamps in our laboratory on direct current. These 
lamps showed the same behaviour as the above mentioned three lamps ; 
they have not yet burned more than about 300 hours. The candle power 
was, new, 40 Heffner (35 British C.P.], and is steadily increasing, so that 
it is now 49 Heffner [43 British С.Р. | after 250 hours ; the consumption is 
constant 58 watt. These lamps are switched in and out about every 10 
hours. 

— —————Á— —— PM€——— ÁÁÁ—TsÁ— 


Electricity Offices 
Messrs. G. M. Boppy & Co., March 9th, 1908. 
Liverpool. 
Dear Sirs, 

Some time ago we had two sample 50 c.p. * METALIK " Lamps from 
you for testing purposes. These lamps had an average life of 1407 hours, 
and would have run longer had not the filaments become shorted by 
twisting. 

It is our opinion that the supporting arrangements of all lamps of this 
class should have more consideration, as in all the lamps tested by us 
failure has generally been the result of partial shorting of the tilament 
in the first case. 

We shall be glad to have your best price for the supply and delivery 
carriage paid at our "tores of ‘ METALIK ” lamps in the 32c.p. 
size suitable for series burning on a 230 volt direct current circuit. 


Yours faithfully, 
City Electrical Engine r. 
адаа n! c... A à———) 
Corporation Electricity Works, 
Meis G: М: Bann? & Uo, — әдән , May 28th, 1908. 
Liverpool. 
Dear Sirs, 

In reply to yours of the 27th inst., so far your '* METALIK ” 
lamps have been burning very satisfactorily and skall be obliged if you 
will quote me your best price for 100 lamps, as we shall probably be 
wanting some more before long. Yours faithfully, 


City Electrical Engine er. 


канн, G. M. BODDY & CO., 


SHEFFIELD. Newington Works, 
ESTABLISHED 1893. LIVERPOOL. 
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œ ISOLA & CHARTA CO., LTD., ALTDORF, URI • 


JOURNAL OF THE INSTITUTION OF а коан 
ELECTRICAL ENGINEERS. | John E. Raworth, 


EZ 2ueen Anne's Chambers, Chartered Patent Agent. 
Eniten By б. C. LLOYD, Secretary. 30, Broadway, Westminster, London, S.W. 


— 


Part 189. Price 5s. 
“Standard Performances of Electrical Machinery." (With dis- 
cussion.) By Dr. RUDOLPH GOLDSCHMIDT. 
** Protective Devices for High Tension Transmission Circuits.” 


ө 
Electrical 
(With diseussion.) By J. S. PECK. ө 
“ The Reluctance of the Air-Gap іп Dynamo Machines.” (With Porcelains 


discussion.) By T. Е. Wat, M.Sc., B. Eng. 
** Experimental Determination of the Losses in Pole Shoes, due to of 
Armature Teeth." (With discussion.) By T. Е. Wann, M.Sc., р d 
roved.. 


B. Eng., and S. P. Smita, B.Sc. 
Efficiency 


* The Heat Conductivity of Iron Stampings." (With discussion.) 
By T. M. Bartow, M.Sc. 
“ Direct Current Generators." (With discussion.) By W. Hovrr, 
M. Eng., B.Sc. for all... 
Messrs. E. & Е. N. SPON, Lrp., 57, Haymarket, S.W. purposes. 


James Macintyre G CQ; 
Instruments « Machinery Tested 


Washington Works, 
THE ELECTRICAL STANDARDIZING, TESTING AND TRAINING INSTITUTION. 


Burslem. 
FARADAY HOUSE, 


62-70, SOUTHAMPTON ROW, LONDON, W.C. 
Telephone No. : 9999 Central. — Teleg. Address: ‘‘ Standardizing, London." 
Tests every kind of Electrical Instrument, 

— Apparatus, and Material. —— — 


A Scale of Fees will be sent on application to the SECRETARY. 


EXPRESS SERVICE of Corridor and Buffet Car Trains between London 
(Marylebone) and Rugby, Leicester, Nottingham, Sheffield, Leeds, 


Huddersfield, Halifax, Bradtord, York, Manchaster, Liverpool, &c. 

THE COMPARTMENTS of the Trains represent the Acme of Comfort. 
They are luxuriously upholstered, well lighted, perfectly ventilated, 
and maintained at a genial temperature without being stuffy. 


She field For full 

Special particu- 

leaves RAPID TRAVEL larsapply 

London . IN LUXURY . to any 

'( Maryle - GREAT 

bone)each CENTRAL 

k-d STATI 

"хау AGREAT CENTRAL RLY, fj 7s» 

p.m., and Office, or 

She field to and from the DEAN& 

without a CONTINENT via CRIMSBY DAWSON "ES 
stop. due Ltd. Apply j 


UNION CABLE C0., 


TURBINE STEAMERS between Grimsby and Rotterdam every Tuesday, 


Thursday and Saturday. These ships are fitted with Stone-Lloyd's LTD. 
system of watertight compartments, rendering the vessels practically 27, Eagle Wharf Road 
unsinkable. CONTINENTAL BOAT EXPRESSES run from principal d 
stations in connection with these sailings TOURIST, WEEK-END, and LONDO N, N. 

excursion facilities to all the principal health and pleasure resorts, 

Frequent Excursions to the Midlands and the North. Quickest апа "CABLEWELL, LONDON." 915 N. 


Shortest Route from London to Stratford-on-Avon. 
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GROWTH ОЕ 


KEY FIBRE CONDUIT 


FOR UNDERGROUND CABLES. 


118011 


1898 to 1903. 1904. 1905. 1906. i 1907. 


The height of the figures in the above illustration and the length of the Conduit carried are, 
respectively, directly proportionał to the annual sales of Key Fibre Conduit during the past ten years 


OVER 20,000,000 FEET (3,800 MILES) 
OF KEY FIBRE CONDUIT 
HAVE ALREADY BEEN LAID. 


THE KEY ENGINEERING C0., LTD., 


4, QUEEN VICTORIA STREET, Works : 38, DEANSGATE, 
LONDON, E.C. ger hei MANCHESTER. 


D 
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TRAMWAY TROLLEY WHEELS 


PET ea kere WITH PATENT RENEWABLE CENTRES. лень 
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> RENEWABLE PLATE 
2 R 
5 AT RAIL JOINT 
= BROWN & CROSTA'S 


PATENT. 


Telegrams: 
*jBsjuasy тегі ‘ом ‘иориот 


Difficulties caused by 
corrugations at Joint of 


Running-on Rails 


entirely removed. 


Rails prepared on Track to receive these 
Renewable Plates by special 


Electrically-driven Machine. 
Great Saving in Maintenance Charges 


by using the above Renewable Plates. 


THE RAILWAY & GENERAL ENGINEERING CO., Ltd., 
NOTTINGHAM. 


Makers of Tramway Specialities of all descriptions. 
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WESTON жгт 
INSTRUMENTS 


Standardized 


Y “ЭЭ and repaired | 
: 9» ^N 7 ep ДД >>”, 
ta at our own DAE 
я" \ NEWARK, JUS A 
Laboratory. Wy ~ es 
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CNmiCAVINST 


NEWARK NCJ-U: S A: ©: 
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Models 9 11. 
ILLUMINATED DIAL. 


Models 57 & 24. 


Telephone : WRITE FOR 
2029 HOLBORN. CATALOGUE 15 
and 
Telegraphic Address: LIST D1. 
t PIVOTED, DESCRIBING THE 
LONDON.” MULTIMETER. 


Model 58, 


MULTIMETER.—STANDARD PORTABLE 
TESTING SET. 


I i 
i di ul A 


% —$ —————Há— = ^ UR Model 1. 
Model 16. STANDARD PORTABLE DOUBLE RANGE 
STANDARD PORTABLE DEAD-BEAT VOLTMETER. 


WATTMETER for A.C. and D.C. Circuits. 


LONDON OFFICE AND LABORATORY: 


AUDREY HOUSE, ELY PLACE, HOLBORN, LONDON, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 
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LATH ES” THE HIGHEST CLASS and MOST MODERN DESIGN, 
For TOOL ROOM, EXPERIMENTAL, or REPAIR WORK. 
х %* $ 


HESE Tools аге 
capable of doing 

a much greater variety 
as well as heavier and 
more ` accurate work 
than any other Lathes 


of their size. 


+ s 5 


Years ahead in design 


Perfectly made. 
Moderate in Price. 
Sent on Approval. 


Write for Lists and 
specification to— 


DRUMMOND BROTHERS, Ltd. Near GUILDFORD, SURREY. 


Universal 
‘Shunt. 


Can be used for 


* SKWER TOwn LOND On 


graecos os ы Qu EI ап the tests for 


which the Kelvin 
and Varley slides 
are suitable. 


The India ен Cutts Percha 


and 


Telegraph Works Co., Ltd. 


Head Offices: Works: 
106, Cannon Street, London, E.C. Silvertown, London, E. 


pÅ 
D ————— HÀ p G 


JUNE 95, 1908. ELECTRICAL ENGINEERING xiii 


PRESCOT 
PAPER PINIONS 


FOR NOISELESS— 
POSITIVE DRIVING 


Please Write for Pamphlet P. 42. 


Made at PRESCOT by 


BRITISH INSULATED & HELSBY CABLES, 


ELECTRICAL CABLE MAKERS AND ENGINEERS, 


Works: PRESCOT, HELSBY, and LIVERPOOL. 


Branch Offices: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN, & BELFAST. 
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CLASSIFIED INDEX TO ADVERTISERS IN “ ELECTRICAL ENGINEERING " S 


A FREE ENTRY in this list is given to every Advertiser. 


be inserted at the rate of Gd. per week each insertion. 


ACCUMULATORS. 
Accumulator Industries, Ltd., Maybury. 
D.P. Battery Co., Ltd., Bakewell, Derbyshire. 
Hart Accumulator Co., Ltd., Marshgate Lane, Stratford. 
Tudor Accumulator Co.,Ltd., 119, Victoria Street, London, S. W. 
ARC LAMP GEAR. 
London Electric Firm, Croydon. 
ARC LAMPS. 
Arc Lamps. Ltd. ,St. Paul's Crescent, Camden Town, London, N. W. 
Oliv er Arc Lamp, Ltd., Cambridge Place, Burrage Rd., W oolwich 
CABLES. 
British Insulated and Helsby Cables, Ltd., Prescot, Lancs. 
Connolly’ Bros., Ltd., Blackley, Manchester. 
Liverpool Electric Cable Co., Ltd., Vauxhall Road, Liverpool. 
New Gutta Percha Со, Ltd., Dashwood House, New Broad 
Street, London, E.C. 
Union Cable Co., L td. , 27, Eagle Wharf Road, London, N. 
Western Electric Co., 171, Queen Victoria Street, London, E.C. 
CONDUIT AND FITTINGS. 
Armorduct Manufacturing Co., Ltd., 6, Farringdon Avenue, 
London, E.C. 
Credenda Conduits Co., Scholefield Street, Birmingham. 
Sun Electrical Co., Ltd., 118-120, Charing Cross Road, W.C. 
CRANES. 
Jos. Booth & Bros., Ltd., Rodley, nr. Leeds. 
CREOSOTED POLES. 
Rd. Wade, Sons & Co., Ltd., Hull, & West Hartlepool. 
ELECTRIC LIGHT ACCESSORIES. 
Lundberg (A. P.) & Sons, Liverpool Road, London, N. 
ENAMEL (Anti- Sulphuric). 
Griffiths Bros. & Co., Mack's Road, Bermondsey, S. E. 
ENGINEERS & CONTRACTORS. 
Dick, Kerr & Co., Ltd., Abchurch Yard, Cannon Street, E.C. 
FANS (Electric). 
Simplex Conduits, Ltd., 113 to 117, Charing Cross Road, 
London, W.C. 
Wilson W olf Engineering Co., Ltd., Thornton Road, Bradford. 
FIBRE CONDUIT. 
Key Engineering Co., Ltd., 4, Queen Victoria St., London, Е.С. 
FLEXIBLE METALLIC TUBING. 
United Flexible Metallie Tubing Co., Ltd., 112, Queen Victoria 
Street, London, E.C. 
FUEL ECONOMISERS. 
E. Green & Son, Ltd., Wakefield and Manchester. 
GEARS. 
Buffoline Noiseless Gear Co., Ltd., Levenshulme, Manchester. 
INSTRUMENTS (Electrical). 
Electrical Standardizing and Testing Institution, 62—70, 
Southampton Row, London, W.C. 
Elliott Bros., Century Works, Conington Road, Lewisham, S. E. 
Everett, Edgcumbe & Co., Ltd., 87, Y ictoria St. , London, S.W. 
Kvershed & Vignoles, Ltd., Acton Lane Works. Chiswick, S. W. 
India Rubber, Gutta Percha, & Telegraph Works Co., Ltd., 
106, Cannon Street, E.C. ; Silvertown, E. 


INSTRUMENTS (Electrical). 


Entries under additional headings will 


Nalder Bros. & Thompson, Ltd., 34, Queen Street, London, Е.С. 
Union Electric Co., Ltd., Park Street, Southwark, London. 
Weston Electrical Instrument Co. - Audrey House, Ely Place, 


Holborn, London, E.C. 
LAMPS (Incandescent). 


Boddy (G. M.) & Co., Newington Works, Liverpool. 


General Electric Co., Ltd., 71, Queen Victoria St., 
Siemens Bros. Dynamo Works, Ltd., 


Westminster, S.W. 


London, Е.С. 


York Mansions, York St., 


Stearn Electric Lamp Co., Ltd., 47, Victoria St., London, S. W. 


LOCOMOBILES. 


Wolf (R.), Norfolk House, 7, Laurence Pountney Hill, 


Cannon Street, London, E.C. 


MACHINE TOOLS. 


Drummond Bros., Ld., Church Hill Works, nr Guildford, Surrey, 
Taylor & Challen, Ltd., Constitution Hill, Birmingham. 


MACHINERY AND PLANT (Electrical). 


Compagnie Générale Electrique, Rue Oberlin, Nancy. 


Electric Ordnance Accessories Co., Ltd., 


Birmingham. 


Lahmeyer Electrical Co., Ltd., 109—111, 


London, W.C. 


Cheston Road, Aston, 


New Oxford Street, 


Mather and Platt, Ltd., Salford Iron Works, Manchester. 


Reyrolle & Co., Ltd., Hebburn-on-Tyne. 


PATENT AGENT. 


Raworth (J. E.), 30, Broadway, Westminster, London. 


PORCELAIN INSULATORS. 


Jas. Macintyre & Co., Ltd., Burslem, Staffs. 


PORTABLE ELECTRIC LAMP. 


Wilson (L. E.) & Co., 20, Cross Street, Manchester. 


POWER GAS PLANTS. 


Dowson Economic Gas and Power Co., Ltd., 39, Victoria Street, 


London, S.W. 


STEAM CONSUMPTION RECORDERS. 
Lea (Jas. E.), 46, Brown Street, Manchester. 


STEEL CASTINGS AND TOOL STEEL. 


Allen (Edgar) & Co., Ltd., Imperial Steel Works, Sheffield. 


SWITCHBOARDS. 


Parmiter, Hope, & Sugden, Hulme Electrical Works, Manchester, 


TECHNICAL BOOKS. 


Constable (Archibald) & Co., Ltd., 10, Orange Street, Leicester 


Square, London. 


TRAMWAY TROLLEY WHEELS 


Railway & General Engineering Co., Ltd. , Midland Engineering 


Works, Nottingham. 
TRANSFORMER SPOOLS. 


Isola & Charta Co., Ltd., Altdorf, Uri. 


TRANSFORMERS. 


British Electric Transformer Co., Ltd. 
Burnand (W. E.) & Co., Lowfields, Sheffield. 


TUMBLER SWITCHES. 


, Hayes, Middlesex. 


Thames Ironworks, Shipbuilding & Engineering Co., Ltd., 


Canning Town, К. 
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FELTEN & GUILLEAUME-LAHMEYERWERKE 4.-6. 


Electrical Engineers and Contractors, FRANKFORT-ON-MAINE. 


Mine Equipments. 


Main Shaft Ventilator. 


London Address : 


THE LAWMEYER ELECTRICAL 6O., Ltd., 


BANK BUILDINGS, 109-111, NEW OXFORD STREET, W.C. 


Telegrams: ‘‘ DREHSTROM, LONDON." Telephone: 2822 Gerrard. 
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THE 


“STEARN” 


ENGLISH-MADE 


ELECTRIC LAMPS 


ARE THE BEST. 


SPECIALITY : 


HIGH-VOLTAGE LAMPS 


UP TO 250 VOLITS. 


All other Voltages and all Candle Powers. 


a – | 


WRITE FOR PRICE LIST TO THE 


STEARN ELECTRIC LAMP CO, 


47, Victoria St., LONDON, S.W. = 


STANDARD TYPE. NATURAL SIZE. 200 to 250 volts, 8 and 16 C.P. Factory : Sandycombe Road, Kew Gardens, S.W. 


) - LAMP LOWERING 
Greens Economiser ARC= =e=CEAR 
Utilizes Waste Heat in flue gases, SEND FOR LISTS, 


CONTACT DEVICES, WINCHES, PULLEYS, WIRE ROPE, 
supplies High Temperature Feed to — 
Boilers — gives increased Steaming 


un e ш. ede Ute ace ENUINE VULCANISED FIBRE SHEETS, RODS, TUBES, 
oer: Sn effects a GREAT SAVING EAR WHEELS, INSULATORS, WASHERS, &c.~ 


m atidi D 


on the COAL BILL. " MOSSES & MITCHELL, 9" CHISWELL STREET 


WESTERN ELECTRIC 00. 


MANUFACTURE AND LAY 


CABLES 


Electric Light, PowersTraetion, 


GENERATORS, MOTORS, 
— ARC LAMPS, &c. 


Ofices: NORFOLK HOUSE, VICTORIA EMBANKMENT, W.G. 


Telephones: Gerrard 5349 and 2389 Central. Telegrams: “ Relay, Londen.” 
Works: NORTH WOOLWICH, Е. Telephone: 


And at SYDNEY,N.S.W.: 163, PITT ST.; and 
JOHANNESBURG, S.A.: 42, LONDON HOUSE, LOVEDAY ST. 
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Original Inventors and Patentees : 


E. GREEN & SON, LTD., 


WAKEFIELD and MANCHESTER. 
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CRANES ~ CRANES 


ELECTRIC CONTRACTORS 
OVERHEAD 
CRANES TO HOME 
COLONIAL and 
ELECTRIC FOREIGN 
and STEAM 
LOCO. CRANES — GOVERNMENT 
| Motor) OVERHEAD CRANE —— 
CAPSTANS HIGHEST 
REFERENCES 
WINDING INIT | 0 ros GIVEN 
ENGINES | " ok 
- LTD. 
Telegrams— 


»""95  Rodley, Leeds, ENGLAND “=... 
CRANES CRANES 


SPARKLET 
FUSES. 


HIGH TENSION. 


Б e pamm 
4 MES LXI dom 
n 


mayu : : Фа E d ee ы ue ? 


are constructed оп the standard, 
interchangeable, modern factory 
system by the most skilled engi- 
neers with up-to-date machinery. 


UNION MOTORS 


are therefore the cheapest, best, 


Up to 50 Amps. from Stock. 


most efficient, and durable motors 


ELLIOTT BROTHERS, о 


— Century Works, Сте 


FOR | | 
oe. КЕШНИ ee | SARK ST SOUTHWARK." SGROOH SE 


and at NEWCASTLE and GLASGOW, 


Digitized by Ñ 
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ALLENDER' 


CABLE « CONSTRUCTION 0°. 17. 
maen CABLE JUNCTION BOXES 


OF ALL KINDS FOR ALL PURPOSES. 
Design No. 22364 type. 


PRESSES. DIES ©. MACHINERY. 


FOR TRE MANIPULATION ) SHEET METALS 


TAYLOR cc CHALLEN LP, ENGINEERS C 
ConsrirorioN Hut. BIRMINGHAM. mane 


«тү = мМ THE © \VanVUFACTUAE OF ) 


AMMUNITION COINS Seancess HOLLOWARE 
PARTS OF Bicveres DYHAMOS ; LAMPS, MOTORS 


„ка ё 4€ S 


r1 | n 
SERVICE BOX fitted with CLAMP FITTINGS 


For Triple Concentric Main and Concentric Branch. 


HAMILTON HOUSE, VICTORIA EMBANKMENT, 
TELEPHONE: LONDON, E.C. TELEGRAMS: 


1911 HOLBORN. CALLENDER, LONDON. 


P 


AR m idi 


SALFORD IRON WORKS, MANCHESTER. 
QUEEN ANNES CHAMBERS, WESTMINSTER. 


For Quotations write : 124, ST. VINCENT ST. GLASGOW. 
| COLMORE HOUSE, WATERLOO ST. BIRMINGHAM. 
31, HIGH ST., CARDIFF. 


Printed for the Proprietors, Тык kKiLOwATI Pverisatxo Co., Lro., 203 26096, Геп. ple Chambers, Temple Avenue, London, E.C., by HicHARPD Cray & Sons, Lib, 
Bread. street Hill, E.C., and Ваһиди, Sufvolk.—Junuary 2, 1905 
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NALDER BROS. and THOMPSON, Limited, 


MAKERS OF С S SPECIALITIES. ©, ` 
Y N 8 Ei 4. | 2, 


E 49' (e 9 9 Ф, . 1*2. $ ea 
«9 of „° 9 X9 of 34, Queen St., Ss 97 Te 9 © 
o X oe e e " Lon a on, E.C. N Po, =, e, ` E 
° e? Telegrams : T elephone : o > © % © 
o" о 


" OCCLUDE," LONDON. BANK 123 & 124. . ^ т 


DICK, KERR & CO.. L| | КЗ ENAME 


FLEXIBLE METALLIC TUBING 
Weda: Б-ЧА = EOE, 


Registered Offices and Showrooms : 
12 QUEEN VICTORIA NT. LONDON, E.C, 
pubis f EE чыи рЫ ЧЕЧНИ I BT ЖЫ, 


SWITCHES 


Flat Type 


ABCHURCH YARD, CANNON STREET, Should be used in all ACCUMULATOR 


ROOMS for Protection from Acid Fumes 
LONDON, Е.С. z 


FOR TUMBLER 
Original 


THAMES uu IRONWORKS 


FLAME STREET LIGHTING 


il ii A | | HOLBORN VIADUCT 


EXETER 


mer] ORIFLAMMES rn 


OLIVER ARC LAMP Ltd., Cambridge Place, Burrage Road, 


COOL. WICH. 


There will be some vacant advertisement spaces on this cover from July 23rd. 
Applications should be sent by July 16th. 
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Й. ана | A 


OUR NEW 
CATALOGUE 


Several new and in- 
teresting additions in 
Electric Light Fittings, 
and Electric Heating 
and Cooking Apparatus. 


Write to our nearest branch, 


Garrison Lane 
113-7, Charing Cross Rd. 


for the 
asking. 


SIMPLEX GONDUITS, Ltd. 


- BIRMINGHAM. 
- LONDON, W.C. 


16, Corporation Street - MANCHESTER. 
72a, Waterloo St. - GLASGOW. 

37, Moorfields - LIVERPOOL. 
61, High Bridge - - ы аш 


б | ELECTRIC "umm | 
diis | HEATING & COOKING, 


“SP 
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P 
| 


SIMPLEX) 


DOWSON GAS 


THE CHEAP FUEL GAS MADE IN THE 
DOWSON APPARATUS 
. IS USED FOR . 
MANY KINDS OF 


FURNACES) |, 


Also for JAPANNING, 


CARBONISING, PAN-HEATING 
AND NUMEROUS 


INDUSTRIAL HEATING 


PURPOSES. 


SEND FOR CATALOGUE 
On GAS POWER 
And " UAS HEATING. 


DOWSON ECONOMIC GAS AND POWER CO. 


LIMITED, 
39, VICTORIA STREET, WESTMINSTER, S.W. 


WESTERN ELECTRIC (1. 


POSITIVE 


DRIVING 
LESS VIBRATION 
LESS FRICTION 


or 
NOISELESS 


RUNNING 
" AND * 
DURABILITY 
лр NOISELESS GEAR Co P. 
LEVENSHULME * MANCHESTER 


MANUFACTURE AND LAY 


CABLES 


FOR 


Electric Light, PowersTraction. 


GENERATORS, MOTORS, 
— ARC LAMPS, ac. — 


Осе, : NORFOLK HOUSE, VICTORIA EMBANKMENT, W. W. С. 


Telephones: Gerrard 5349 and 2389 Central. Telegrams: “ Relay 
Works: NORTH WOOLWICH, Е. [лин 


And at SYDNEY, N.S.W.: 163, PITT ST.; and 
JOHANNESBURG, S.A. : 42, LONDON HOUSE, LOVEDAY ST. 


-ee ee — —— — - ——MÓÓM -- 


LEGRAMS : | TELEPHONE: 
“CREDENDA, BIRMINGHAM” NO. 180 EAST BIRMINGHAM. 


CREDENDA CONDUITS СО. 
SCHOLEFIELD STREET, 


BIRMINGHAM. 


SPECIALITY! WATER TIGHT FITTINGS.-SEE LIST “В” 


ACCUMULATOR CO., Ltd. 


STORAGE BATTERIES for 


Private installations, Central Stations, Motor 
Cars, Launches, Vehicle Lighting, Portable, 
Medical, and Laboratory Work, etc., etc. 


WRITE FOR ILLUSTRATED CATALOGUE TO 


STRATFORD, LONDON. 


ill 
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TAYLOR. & CHALLEN LP, ENGINEERS 
ConssrirurioN Hur. BIRMINGHAM. mane 


PRESSES. DIES & MACHINERY. 
FOR. Vini, E opti ве LOS o- SHEET METALS 


USED IN THE MANUFACTURE OF ) 


AMMUNITION COINS Sranitss HOLLOWARE 
paprs or BiC@vCLES. Dynamos, LAMPS, MOTORS 


BERRY PATENT 
AUTO-TRANSFORMERS 


TURBINES Ec 


Sole Manufacturers :— 


BRITISH ELECTRIC TRANSFORMER CO., LTD., 


HAYES, MIDDLESEX 


Cables and Telegrams : 
‘* TRANSFUNDO, HAYES, MIDDX.'' 
Codes: 


ABC 5th Edition. 
Engineering 2nd Edition. 
Western Union. 
Telephone 
226 Ealing (Post Office). 
12 Post Office, Hayes (Local calls). 
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ACCUMULATOR C0., Ltd., 


119, VICTORIA ST., LONDON, S.W: 


Works : Dukinfield, near Manchester. 


SMALL CELLS 


FOR 


PRIVATE INSTALLATIONS. 


Cells for Telegraph, Telephone & Signalling Work. 
Cells for Testing and Experimental 


- ~—— —M— 


Purposes. 


Our Cables are manufactured in accordance 
with the recommendations of the Engineering 
Standards Committee. 


The LIVERPOOL ELECTRIC CABLE 00. LTD., uverroo., н. 
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INSULATED WITH 


mcs GUTTA GENTZSCH — .. 


i 

x 

| 

x 
AND | 
x 


TELEPHONE. | p F R N A X SIGNAL. 


AS USED BY THE PRiNciPAL RAILWAY COMPANIES, 
CORPORATIONS ann CONTRACTORS. 


MANUFACTURED BY A Y i 


THE NEW GUTTA PERCHA CO., Ltd., 
Works : DASHWOOD HOUSE, LONDON, Е.С. S АСУ: 
к 
"Hle H. 


Telephone : 559 De»otford. Telegrams : GUTTASHEA LONDON. Telephone : 2611 Wall. 
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R. R WOLI 7, Laurence бы. Hill, Е.С. 


Works: eae BUCKAU & SAMT. Telezran 
Establishe: Employ bile Losses 


2S SN PATENT SUPERHEATED 


STEAM LOCOMOBILES 


Complete Steam Plant, with Removable Tubes, and 
Wolf's Balanced Piston Valve Gear, from 1 О to GOO B.H.P. 


^4 THE MOST ECONOMICAL MOTIVE POWER OF MODERN TIMES 


] 1300 Consumption of Fuel and Steam: 
| Patent Compound Cosdendlmg Superheated sida iones Wolf Loco- 1.04 Ibs. of Coal | BHP. he 
u 
mobiles are installed in Electric ibs. of Steam / Р" per hour 
Wm Locomobile of 400-580 B.H.P. driving Lighting & Power Stations. 8.66 Ere rwr cn анса. 


- WIRES & CABLES 


Electric Power Station. 


Total Production nearly 600,000 Н.Р. 


— 


NATIONAL TELÉPHONE JOURNAL 


4 JOURNAL DEVOTED TO TELEPHONY. 


PRINCIPAL CONTENTS OF JUNE NUMBER:— 


Telephone Men. XXV.--Vincent Alsop. The Main Obiect of a Telepkone Society. By C. E. Fenton. 
Antwerp And Brussels Telephone xchanges. By E. A. Card Index of Subscribers. (Зу E. T. Payne. 

Laidla Editorials: The Staff Dinner and Officers’ Meetings. 
Some Notes in Underground Plans and Records. By J. V. The Press and “ Gerrard.’ 


Postal! ка ag 


ott. 
The Annual Staff Dinner. &с. 


р. ә 1D. 
3 йа Annual Subscription, 4s. post free. 4> AREETA 


TELEPHONE HOUSE, VICTORIA EMBANKMENT, LONDON, E.C. 
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Metal Filament Lamps. 


= METALIK 


THE BEST 220-VOLT LAMP 


Please write for particulars of the 
SPECIAL DISCOUNTS we have arranged 


for CORPORATIONS and the TRADE. 


The originals of the following letters are in the hands 
of the Editor of “ELECTRICAL ENGINEERING.” 


Messrs. G. M. Boppy & Co., | 
Liverpool. June 6th, 1908. 
Dear Sirs, 

In reply to your letter of the 4th inst., we beg to inform you that 
we tested three ** METALIK ” lamps 220 volt, 50 c.p. ina sloping position 
burning with alternating current. These lamps were burning continually 
without switching in and out more than about once every 100 hours. The 
life of the first lamp was 970 hours, of the second 1856 hours, while the 
third lamp is already burning Q 115 hours, and is still in qood condition. 
The light of the lamps is not materially less than as they were new. 
The blackening of these lamps is practically so slight that we may say 
there is no blackehing. 

We also tested five lamps in our laboratory on direct current. These 
lamps showed the same behaviour as the above mentioned three lamps ; 
they have not yet burned more than about 300 hours. The candle power 
was, new, 40 Heffner [35 British C.P.], and is steadily increasing, so that 
it is now 49 Heffner [43 British С.Р. | after 250 hours ; the consumption іх 
constant 58 watt. These lamps are switched in and out about every 10 
hours. 
eee ee 

Electricity Offices 
Messrs. G. M. Boppy & Co., March th, 190%, 
Liverpool. 
Dear Sirs, 

Some time ago we had two sample 50 e.p. * METALIK " Lamps from 
you for testing purposes, These lamps had an average life of 1407 hours, 
and would have run longer had not the filaments become shorted by 
twisting. 

It is our opinion that the supporting arrangements of all lamps of this 
class should have more consideration, as in all the lamps tested by us 
failure has generally been the result of partial shorting of the filament 
in the first сазе. і 

We shall be glad to have your best price for the supply and delivery 


carriage paid at our Stores of '* METALIK " lamps in the 32 c.p. 
size suitable for series burning on a 230 volt direct current circuit. 


Yours faithfully, 
City Electrical Engineer. 
C 
Corporation Electricity Works, 
Messrs. G. M. Boppy & Co., ‚ May 28th, 1908. 
Liverpool. 
Dear Sirs, 

In reply to yours of the 27th inst., so far your ‘“ METALIK " 
lamps have been burning very satisfactorily and shall be obliged if you 
will quote me your best price for 100 lamps, as we shall probably be 
wanting some more before long. Yours faithfully. 


( "ly Electrical Engine er. 


ем G. м. BODDY & CO., 


SHEFFIELD. Newington Works, 
ESTABLISHED 1893. LIVERPOOL. 


— 
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TRANSFORMER SPOOLS 


Insulating Tubes in ail sizes. Dielectric strength unsurpassed. 


: CHARTA 


Will resist a temperature of 200°C. Oil-proof. Does not contain layers of mica. 


VIUVYHO : SupsBajay 


Telegrams 
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JOURNAL OF THE INSTITUTION OF Е 


ELECTRICAL ENGINEERS. | John E. Raworth, 
Eder | Queen Anne's Chambers, Chartered Patent Agent, 
Epitrep By б. C. LLOYD, Secretary. 30, Broadway, Westminster, London, .$.W. | 


Part 189. Price 5s. 
** Standard Performances of Electrical Machinery." (With dis- 
cussion.) By Dr. RUDOLPH GOLDSCHMIDT. 
«p : T : ` : T з 6” 
Protective Devices for High Tension Transmission Circuits. 


ө 
Electrical 
(With discussion.) By J. 5. PEck. ө 
‘©The Reluctance of the Air-Gap in Dynamo Machines.” (With Porcel ain S 


discussion.) By T. E. Warr, M.Sc., B. Eng. 
** Experimental Determination of the Losses in Pole Shoes, due to of 
Armature Teeth." (With discussion.) By T. Е. WaLL, M.Sc., Proved 


B. Eng., and S. P. Smita, B.Sc. 
Efficiency 


** The Heat Conductivity of Iron Stampings." (With discussion.) 
By T. M. Bartow, M.Sc. 
* Direct Current Generators." (With discussion.) By W. Hourr, 
M. Eng., B.Sc. for all. . . 


Messrs. E. & Е. N. SPON, Lro., 57, Haymarket, S.W. purposes 
James Macintyre б C?X 
Washington Works, 
Burslem. 


Instruments s Machinery Tested 


THE ELECTRICAL STANDARDIZINC, TESTING AND TRAINING INSTITUTION. 


FARADAY HOUSE, 


62-70, SOUTHAMPTON ROW, LONDON, W.C. 
Telephone No. : 9999 Central. — Teleg. Address : ‘‘ Standardizing, London." 
Tests every kind of Electrical Instrument, 

— Apparatus, and Material. — 


A Scale of Fees will be sent on application to the SECRETARY. 


EXPRESS SERVICE of Corridor and Buffet Car Trains between London 
(Marylebone) and Rugby, Leicester, Nottingham, Sheffield, Leeds, 


Huddersfield, Halifax, Bradtord, York, Manchaster, Liverpool, &c. 

THE COMPARTMENTS of the Trains represent the Acme of Comfort. 
They are luxuriously upholstered, well lighted, perfectly ventilated, 
and maintained at a genial temperature without being stuffy. 


She ffl eld For full 
8pecial particu- 
leaves RAPID TRAVEL larsapply 
London . IN LUXURY . to any 
( Maryle - GREAT 
bone)each CENTRAL 
zc (GREAT CENTRAL RLY. 77 
at 3.20 ы Town 
.m., and Office, or 
diego TURBINE STEAMERS MC 
She field to and from the DEAN& 
without a CONTINENT ога CRIMSBY DAWSON e 
stop. Ltd. Apply : 

TURBINE STEAMERS between Grimsby апа Rotterdam every Tuesday, U N | 0 N CA В L E Р 0 а 9 
Thursday and Saturday. These ships are fitted with Stone-Lloyd's LTD. 
system of watertight oompartments, rendering the vessels practically 27. Е agle Wharf Road 
unsinkable. CONTINENTAL BOAT EXPRESSES run from principal d 3 
stations in connection with these sailings TOURIST, WEEK-END, and LON DON, N. 
excursion facilities to ali the principal health and pleasure resorts. 

Frequent Excursions to the Midlands and the North. Quickest and "CABLEWELL, LONDON." 975 N 


Shortest Route from London to Stratford-on-Avon. 
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GROWTH OF 


KEY FIBRE CONDUIT 


FOR UNDERGROUND CABLES. 


bh the 


1898 to 1903. 1904. 1905. 1906. 1907. 


The height of the figures in the above illustration and the length of the Conduit carried are, 
respectively, directly proportional to the annual sales of Key Fibre Conduit during the past ten years 


OVER 20,000,000 FEET (3,800 MILES) 
OF KEY FIBRE CONDUIT 
HAVE ALREADY BEEN LAID. 


THE KEY ENGINEERING CO., LTD., 


4, QUEEN VICTORIA STREET, Works : 38, DEANSGATE, 
LONDON, E.C. Кады ыды, MANCHESTER. 


D 
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TRAMWAY TROLLEY WHEELS 


ненен WITH PATENT RENEWABLE CENTRES. ы 


о aa 


Мо. А Type. With Graphite Bush. No. В Type. With Gunmetal Self-Oiling Bush. 


Both types of Trolley Wheels illustrated are fitted with Renewable Centres which can be 
easily and quickly replaced at a very small cost, without going to the expense of 


entirely new complete wheels. 


RENEWABLE PLATE 


AT RAIL JOINT 


BROWN ô CROSTA'S 
PATENT. 


“ Dot, Nottingham,” and ‘‘ Demolish, London.” 


Telegrams: 


Difficulties caused ' 
corrugations at .Joint 
Running-on Rai 
entirely removed. 
Rails prepared on Track to receive th 
Renewable Plates by spe 
Electrically-driven Machis 


Great Saving in Maintenance Char 


by using the above Renewable Plates. 


THE RAILWAY & GENERAL ENGINEERING CO., 
NOTTINGHAM. . 


Makers of Tramway Specialities of all descriptions. 
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WEST N DEAD-BEAT 
MOVINC-COIL 


Standardized 
and repaired : TIS 
at our own [IDAD 
Laboratory. Ws 


UR ROE A 
о, Mave BY. 

"CANPICA VW te ev e 

NEWARK AN J- U: S Az 
^ Lu Ld 


Models 9 8 11. 


ILLUMINATED DIAL. Models 57 5 24. 


Telephone: 
2029 HOLBORN. 


WRITE FOR 


CATALOGUE 15 


Telegraphic Address: LIST D1. 
t PIVOTED, DESCRIBING THE 
LONDON.” MULTIMETER. 


Model 58. с 


MULTIMETER.—STANDARD PORTABLE 
TESTING SET. 


_ | Model 1. 
Model 16. STANDARD PORTABLE DOUBLE RANGE 
STANDARD PORTABLE DEAD-BEAT VOLTMETER. 


WATTMETER for A.C. and D.C. Circuits. 


LONDON OFFICE AND LABORATORY : 


Й AUDREY HOUSE, ELY PLACE, HOLBORN, LONDON, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 


sii ELECTRICAL ENGINEERING BELLES 


For TOOL ROOM, EXPERIMENTAL, or REPAIR WORK. 


o o x 


HESE Tools are 
capable of doing 

a much greater variety 
as well as heavier and 
more ` accurate work 
than any other Lathes 


of their size. 
а ар ” 


Years ahead in design 
Perfectly made. 


Moderate in Price. 
Sent on Approval. 


he 


8 | бр Ae Write for Lists anc 
i A. а | U. D specification to— 


DRUMMOND BROTHERS, Ltd., "se ra works, 


* Near GUILDFORD, SURREY 


| Universal 
| Shunt. 


Can be used for 
‘all the tests for 
which the Kelvin 


= 2 2 X: and Varley slides 
ч 2a co — = are suitable. 
= = = Se " Р = es 
The India Rubber, Gutta Percha 
and 
Telegraph Works Co., Ltd. 
Head Offices: 
106, Cannon Street, London, E.C. Works : 


L4 


JUNE 25, 1908. ELECTRICAL ENGINEERING xiii 


PRESCOT 
PAPER PINIONS 


FOR NOISELESS— 
POSITIVE DRIVING 


Please Write for Pamphlet P. 42. imi Wy Cem \ 


Made at PRESCOT by 


BRITISH INSULATED & HELSBY CABLES, 


ELECTRICAL CABLE MAKERS AND ENGINEERS, 


Works: PRESCOT, HELSBY, and LIVERPOOL. 


Branch Offices: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN, & BELFAST. 


METAL FILAMENT 


L A M P 


TRANSFORMERS. 


DELIVERY 1 DAY 


Send sor Complete 
List. 


BURNAND 


& CO., 


Lowfields, 
SHEFFIELD. 


A.C. MOTOR 
and 

TRANSFORMER 

SPECIALISTS. 


„АР __...... "ORDNANCE" PROPELLER FANS. 


Aprox. No. of Will deal with out of 


ib Watt lempe Тиет NTC HIGHEST EFFICIENCY. LOWEST PRICE. 
List 2. Tvpe B. 
12 1j amps 36/- 


FULL PARTICULARS FROM :— 


. LI 
The Electric Ordnance Accessories Co., Ltd., 
CHESTON ROAD, ASTON, BIRMINGHAM. J 
London Agents: BAXTER, CAUNTER, 86, Cuarinc Cross Колр, W.C. | 
Also at MANCHESTER, GLASGOW, NEWCASTLE, BRIisTOr, llANLEY, &c. 
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STOCK AND SHARE LIST 


RISE OR 
Жеди Stock КАШ; 
4 EXCHANGE | SINCE 


QUOTATION, | Last 


1906 1907 
ELECTRIC SUPPLY. е | 
Bournemouth & Poole E. 8. Co. Ld. 10 7 ЙА 
Do. 447 Cum. Pref... —À 10 44 УА 
Do. 6% Cum. Second Pref. ......... 10 6 67 
Do. 4) Debenture, Red.. | Stock 4 44 
Bromley ( Kent) E.L.& Power Co. Та. ӯ á 54% 
Do. 44% 1st Deb. Red. .............. Stock 4 44% 
Bs ie ie Kensington E. S. Co., Ld. 5 10 10% 
Do. 7% Cum. Pref.. s 5 7 7% 
Central Е 8. Co., Ltd.. 47 Guar. Db.| Stock 4 2% 
Ch. Cross. W. E. & City Жы; Co...., 5 5 5% 
DO, 4 Cites Pref; osx 5 4} 24% 
Do. 4% HOME MH ШАЙЛА аро” Stock 4 4% 
Do. ‘City Undertakinz,"447; Ста. Pf. 5 4h 447 
Chelsea Electric Supply Co., Ltd. Б 4 417 
Do, ЖЕ Del ДД жулба, Stock d 447 
City of London Elec. Lt. Co., Ltd. ... 16 6 6% 
Do. / Cum. Pref. . zis «өзә 10 6 67 
Do. Є Deb, Bed uenis esso. sss] StOCK 5 БУА 
ро. 4, 2nd Deb, Red aene Stock 4) 447 
Cty of Durham Е, P. Dis, Co.. — 5 4 2x 
Do. 5% Pref.. à 5 5 5% 
County of London Elect. Sup. € Co. Ld. 10 5 5% 
Ho. Bae ae BOE. siansa 10 6 6% 
Do. Пер TG К лл чө уе Stock 44 14 
Do, nt 2nd Deb. Red ...............| Stock 44 417 
dri s Electricity чое: Lt... 5 4 1/6* 
Do. „Саип. Pref.. rere 5 8 — 
Do. "o Ist Mort. Deb. Red ......| Stock 4 417 
Folkestone Elec. Supply Co., Ltd. ... 5 54 517 
Do... BZ Cun. PRSE секиде 5 5 67 
Do. 44* 1st Deb. Red. ............... Stock 4) 447 
Hove Electrie Lighting Co., Ltd. ... 5 9 84% 
I. of Wight E. L. & P. Co , Db. Itl....| Stock 4] 44% 
Kensing 2n & Knightsbridge E. L. Со. 2 10 lo 
Do. Deb. Red /— ..... Stock 4 47, 
Kens. Ж х tng Hill E.L. Cos. Dh.ltd.| Stock 4 47 
Loudon Electric Supply Corporation 3 4 2) 
Do; у зуулдай дауылы ene 5 ú 67 
Do. 4; Ist Mort. Deb. Red ......... Stock 4 4^7 
Metropolitan Blee. Supply Co., Ltd. 5 3 64 5 
Do. d Qni. Pref, ouest: 5 4 | 447 
Do. 44% Ist Mort. Deb. Red ......| Stock 4} 417 
Do. 347 Mort. Deb. Red ........... | Stock 34 317 
Midland E.Corp.for P. Dist.1stMt.D « [100 & 500 4| 4i 7 
Neweastle & Dist. E. L. Co., £9 paid 10 5 47 
Do. 44% Mort. Deb. Red” — Stock 4) 411^ 
Neweastle-upon-Tyne Elec. n Ир: 5 5 tZ 
Do. £2 Pitts чән 5 5 БУА 
Do. 5% Pref. (fully paid) . 5 5 kd 
Do. 10/. Pm. .... 5 5 57 
Notting Hill Elec. Ltg. Co., , Ltd. 10 тА 7% 
Oxford Electric Co., Ltd. ............... 5 т 7% 
Do. 4% Deb. Red...... THE En] 4 47 
Bt. James and Pall Mall E. L. Co. Ld. 5 10 10% 
Do. ; Non-Cuin. Pref... 5 7 TX 
Do. sb DED: Ned: e Stock 3} 34% 
Smithfiel 4 Mkt, Elec. Sup. Co., Ltd. 5 nil = 
Do: 4X Dub. Hed. inarun Stock 4 4% 
South: London Elec. Sup. Corp. Ltd. 5 3 47 
South Moenum E. L. & P. Co.. 1 2h 1/- 
Ро. / Cum. Pref. . г: 1 7 7% 
Do. "o Ist Deb. Red... Stock 4\ 44% 
Urban Elec. Supply Co., Ltd. 5 5 5% 
Do. 62 Cnm: PIOR 2 aeos uera 5 5 5% 
Do. 4)7 Ist Mort. Deb. Red ...... Stock 4} | 42 
Westminster Elec. Sup. Corp., Ltd. 5 12 10% 
De. di" Cipu. Prel 1, анавда 5 45 | 44% 
ELECTRIC RAILWAYS. 
Baker St. & Waterloo 4% iti Deb.| Stock 4 4% 
Central ig eur SPARE Me ATR SPOCK 4 3% 
Do. ; Preferre: сам Stock 4 A 
Do. D ferred.. .| Stock 4 CL 
По. 4% Debentures... Stock 4 4% 
Ch. Cross, Eust. & Hamp. Pp. Db... | Stock 4 4%, 
City and South London Cons. ‚| Stock 2} 417 
Do. 47 Perp. Deb.. КИТ SUOCK à 47 
Do. 57 Perp. Pref. 1891 ............| Stock 5 57 
Do. 5% Perp. Pref. 18: ...| Stock 5 5% 
Do, 5% Porp. Pref. 1901_............| Stock 5 5% 
Great Northern & City Pref. “A”... 10 4 11:4, 
Gt. Northern, A & Етол 10 4 4% 
Do. 4% Perp. Deb. . Stock 4 47 
Mergey. CONS. есе са дал eyeopaskadesdin сак Stock ni — 
Do. 37; Perp. Pref. Red... | Stock nil -= 
Metropolitan Сопи, суууб eee аза безда ВОСК 1 47 
Do. 347 Preference ........ йе жЕ dà Stock 31 34% 
Do, SEE T PEOR элын сы нн, BOOCK 3 312 
Do. 317 Convertible Pref. Stock 8 $37 
Metropolitan District ...s.-sssssessssess0.| Stock nil — 
Do. 6% к Dél iios .....| Stock 6 6% 
Do. 4% Deb. .... Stock 4 4% 
Do. Perp. Extension Pref. (522... Stock nil — 


Ass. Ext. Pr. Guar. by О. E. Rs. Со.) Stock 3 34% 
Underground Elec. Railways Co. о 


Londo 5% Profit Shy. Sec. Notes Various 5 5% 
Whitechapel and Bow 4% Deb.. Stock 4 4% 
ELECTRIC TRAMWAYS. 

Bath Electric аара.) Ltd. bis 1 5 )/-* 
D 5% Cum. Pref. . TOM 1 5 5% 
Do. 44% Deb. Red.. Stock 4 47; 

. Birm. & Mid. Trs., Ld. Ist Db. Rd. . Stock 4 44° 
British Electric Traction Co., Ltd. . 10 = а= 
Do. 6% Cum. Pref.. ыйл 10 6 67;* 
Do. 5% Porp: Deb. ... .................! Stock 5 57 
Da 402 3nd Deb. еген Stock 44 417 
City of Birmingham Trs. Co., Cm. Pf. 5 5 БУА 
City of Birmingham Trs. Co. 1% бейге А " 
. lst Mort. Deb. egecesesssessseessesees se] 100 4 4% 


WEEK. 


104—11 
92—108 
104 —11 
102—105 
43—25 
94—97 
9$—7{ 
04—7{ 
95—101 
T 
44—48 
05—95 xd 
31—43 
3—: 
101—104 
91—104 
12—13 


124—127 
102—105 


95—101 


97—101 


113—120 
112—115 
110—113 
4—1] 
6—6} 
59—92 
1—3 
3—60 
404—414 =} 
30—50 
15—75 
73—76 
13—14 
120—125 
73—78 
23—928 
44—48 


39—43 
103—106 


Dublin United Trams Co. ..... 
Do. OF Prol 2а... гахе 
Hastings & District E. Tr. Co. Db. ... 
I. of Thanet E, Tr. & L. Co. Cm. Pf.... 
Do. 47 BAN. Labios uvis ura 
Lancs. Оп, Trs.. Pr. Lien Db. ......... 
London Street Trainways Co.. "n 
London United Trs., Ld. , Cm. РГ. aren 
Do. 4% 191 Mort. Deb, Red ......... 
Metropolitan Elec. ‘rams, ай „Жие 
Do. 5% Cum. Pref. . MTS 
Do. 4h Deb. Stk. Red.... РА 
National Elec, Construction Co. Ltd. 
New General Tr. Co., 67; Cm. Pf... 
North Metropolitan Trams COs — 
Do. 547 Mort. Ded. осо 
Potteries Electric Traction Co. Ltd. 
Du SA CN. Ero. owner 
Do. "y, Deb. Red . 
Provincial Tramways Co. ‘Ltd. 
Do. 6% Cum. Pref. 
South Met. Elec. Trams & Ltg. Со. ТА. 
aX Cin. Pr. Cuv pad) uoi sero 
Do. 47 Deb. Red.. 
вада" Dst. Е. Trs. Ist Mt. Db. ‘Rad. 
Yorkshire (West Riding) Elec. Trams 


бо а о с? 
oe 


£eokee 


Do. 607 Cum. Pref. ..... ose iy SEV 
Do. 447 1st Deb. Red ........ ...... 


TELEGRAPH AND TELEPHONE 


Anglo-American Telegraph Co. Ltd. 
Do. 6% Pref. Crd. 
Do. Def. Ord... se. 

Commercial Cable Co., 43 Deb. Red.. 

Direct Spanish Telegraph Co. ЖА: 
Dó, 107 Cui; Pref ee — 
Do. 447; Debs. PR 

Direct United States Cable Co. Ltd.. 

Direct West India Cable Co. Lt«., 

447; Reg. Debs, Red.. 

Eastern & S. African Ltd. ,AYMt. Deb. 
Do. do. (Mauritius Sub.) 

Eastern Ext. Australasia & China | ... 
о. Mort. Deb. Perp. . 

Eastern ү Язма CO... К УЛТ О 
Do. SIE FIRE aA oras orf 
Do. 4% Mort, Deb. . TM 

G. N. Tel. Co. (pena inde Haves 

Indo-European Telegraph Co, Ltd..... 

Marconi Wireless ‘Telegraph Co. Ltd. 

National Telephone Co., Ltd., Pref... 
Do. Deterred ...... ГРУЕВ 
ро. 6% Cum, Ist Pref. 

Do. 67 Cum. 2nd Pref. . ЙЕ 
Do, 8X S94 Pre usa axo eaerte skr quas 
Do. 3x Deb. Red , 
D». Deb, Red.. 

бе Telegraph Co., 7 'Lu.. ра 

Do. 425 аанньа са, 


= РЭ 


Zee 


чњ о оло о 
<- 


MANUFACTURING 


Aron Electricity Meter Co., Ltd.. 
Du d Oni aa P еъ аска 

Dabeock & Wilcox, ORE. cosechas see 
Do. 67 Pref 

British Insulated & ‘Helsby ‘Cables, Ld. 


Пе. OX CUI, PPO, элден дукан де 
Do. 44% 1st Mort. Deb. Red. ..... 
British Thomson-Houston Co., Ltd. 
44% 1st Mort. Deb. Red.. 
British Westir ghouse Eleetric с Ми. 


Co., Ltd., 6% Pref. ГОРА — 
Do. 4% Mo:t. Deb. Red............... 47 
Brust. Electrical Engineering Qo... — 
Do. 9X Pref .. — -— 


Do. 41” Регр. Ist Deb.. TEOT 

Do. 44% Perp. 2nd Del. мын 
у Б Cable and Const. Co., „14. 

IN. BE Онт. PIRE а.а 


m 
л 


LT 


ade 
PLL 


Do. 5% 2nd Deb. Red.................. 
Electric Construction Co., Ltd. ...... 
Di. 4X Cum, Pref. еса 
Do. 4% 1st Mort. Deb... TENES 
General Elec. Co.,Ltd., 5% ‘Cum, Pref. 
Do, 4% Ist Mort. Deb. Bd ce 
Henley's (W. T.) Tel. Works Co., Ltd. 
Do. 44% CUI TIU. айыбы». эшен 
Do. 44% lst Mort. Deb. Red сее 
У C6. 7 ioca so usa. 
Do. 4% Deb. Red. s... SR ee eee eee eee 
Tel. Const. & Maintenance Co. ......... 
Do. 4% Deb. Ваз. Red ............«« 
Willans & Robinson, Ord. Shres |... 
Do, OF Quit, Prob, 2... ый 
Do. lst Mtg. Deb. 4% Red. ......... 


Do. age Ist Mort. Deb...... 
Consolidated Electrical Co., Ltd.. 
Crompton & Со., Ltd. .................. - 
Do. 5% 1st Mort. ќе. Deb. ......... 
Dick, Kerr & Co., "^am re TD T 
Do. 67; Cum. Pref. ... — 
Do. 44% Deb. Red ..... à 
Edison & Swan United ~ А: i 3 paid 4 
Do. do. (fully paid) 4 
Do. 4% Deb. Red.. SETE 4 
5 


z^eAI RASSRRS SERE 


— 
oe е 
LJ 


10 
4 
15 
4 
nil 
nil 
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А LARGE VERTICAL WESTINGHOUSE GAS ENGINE 


HE accompanying illustration represents a 1,000-h.p. ver- 
[Ге eight-cylinder four-crank tandem vertical gas engine, 
which has just been erected at the works of the Castner-Kellner 
Alkali Co., Ltd., Runcorn, and was started up by Mr. Percy 
Allen, engineer to the company, on June 6th. Тһе engine, 
which is of the latest standard vertical type, was supplied by 
the British Westinghouse Co., and is connected to a direct- 
current generator, supplied by the same makers. It forms an 
extension to the existing installation at Runcorn, where four 
750-B.H.P. engines of the same make have been in operation 
for some considerable time in connection with the electrolytic 
process of the above firm. The cylinders, іп pairs, 
are placed over four cranks, by which arrangement the makers 
claim that they can give the most even turning moment of 
any gas engine on the market. In these engines, with several 
cylinders of small size, water cooling is not required for the 
pistons, valves, or other moving parts, and the danger of 


x” A 


ч * „ Uu i У, : E i # 
1,000-н.р. WESTINGHOUSE Gas ENGINE AT THE WORKS OF THE CASTNER-KELLNER ALKALI Co. AT RUNCORN. 


breakage of pistons, which is occasionally a source of trouble 
in connection with large horizontal engines, is avoided. Forced 
lubrication is used throughout. The oil-pumps are in duplicate, 
and are so arranged that they can be examined and the oil- 
sieves changed whilst the engine is in operation. The valve- 


THE KENT COLLIERIES PUMPING 


)5 Tuesday last, in the Official Referees Court, 
Mr. Muir Mackenzie’ delivered judgment in the 


claim brought by Messrs. Ernest Scott & Mountain, 
Ltd, against the Kent Collieries, Ltd., for £3,249, the 


balance of the contract price of £5,780 for electrical plant 
supplied, besides money paid by the plaintiffs for wages. The 
defendants alleged that the plant was not in accordance with 
the contract, and counterclaimed for £48,000 (see ELECTRICAL 
ENGINEERING, April 16th, р. 601; May 7th, p. 684; May 2lst, 
p. 798). The Official Referee, in delivering judgment, said that 
the defendants resisted payment of the greater part of the 
plaintiffs’ claim, because the machinery was not in accordance 
with the specifications. With regard to the counterclaim, the 
defendants, he said, were not ready to receive the plant, and 
that the delay was due to the fact that the appliances 
provided for dealing with the plant were not strong enough. 
No claim for damages due to delay could therefore be con- 
sidered. As the defendants had decided to work one pump 
at a time instead of two alternatively as the plaintiffs had ad- 


- Р! ~ 2 pe 


gear is very simple. All valves are positively operated by means 
of straight push-rods actuated directly from the camshaft. These 
are also arranged with adjustable screws, so that any play or 
wear can be taken up on these valves whilst the engine is in 
operation. 

It is pointed out by the makers that this particular engine 
marks an epoch in the gas-engine industry, as it is the largest 
vertical gas engine yet manufactured and put into successful 
operation. 

In addition to the five Westinghuose engines of this type 
now installed at the Castner-Kellner works, three of 750- B. H.P. 
capacity have been supplied to Messrs. Pilkington Bros., St. 
Helens, for their glass works, one of 750 B.H.P. to the Hollis 
Mill Co., Marple, which has been working for some consider- 
able time, and visitors to the Franco-British Exhibition will 
have noticed one of these large engines in the right-hand corner 
of the Machinery Hall. Those who are interested in gas- 


engine work should take advantage of the opportunity thus 
afforded of inspecting an example of a type entirely British 
both in design and manufacture, presenting several features 
worthy of study which distinguish it from other designs of gas 
engine. 


PLANT DISPUTE: JUDGMENT 


vised, they could not recover losses due to breakdown unless 
the breakdown was due to the plaintifis. The motors were, 
according to the specification, designed for giving the stated 
output for six hours continuously, and not indefinitely. The 
generators, he found, were not according to the specifications. 
They had an output of 255 kw. instead of 300 kw., and con- 
sumed 38 lb. of steam per kw. hr. instead of 28 lb. For this 
the defendants were entitled to compensation. He could not 
make the extra cost of fuel a basis for the compensation, but 
would take as a basis the difference between the value of the 
machinery as delivered and that specified. Не awarded the 
plaintiffs £2,943 as the balance of the contract price. On defen- 
dants’ counterclaim he found that they were entitled to £417 on 
account of the failure of the machines to comply with the 
specifications, and a further sum of £700 for damages, making 
a total of £1,117. Deducting this from £2,943, he gave judg- 
ment for the plaintiffs for £1,826. Аз the defendants 
had succeeded in some of the issues, the costs would be 


divided. 
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ELECTRICAL ENGINEERING 


JUNE 25, 190k, 


“ELECTRICAL ENGINEERING" PATENT RECORD 


(This Patent Record is compiled by our own Editorial Staff and 15 Strictly Copyright.) 


Specifications Published June l8th, 1908 


A full list of these was published in our last issue. The following 
are abstracts of the more important specifications. 
Names in brackets indicate communicators of inventions from 


abroad. 
1907 Patents 


9,397, S. ре Pont. А hard, non-inflammable, water- and oil- 
resisting insulating. material, consisting of 50 per cent. plaster 
of Paris, 50 per cent. wood pulp, 15 per cent. copal, 15 per cent. 
pitch, 13 per cent. lampblack, 8 per cent. clay, and smaller per- 
centages of cowrie or lac, wax, aniline, and mica. The mixture 
is dried, treated with bisulphide of carbon, or benzoline, and 
then rolled between steam rollers at a temperature of 120° to 
180° Е. The product is moulded at a temperature of from 
250° to 300° F., and then subjected to a pressure of from д to 
4 tons per cubic inch of the material. The final product is 
quite hard, апа can be sawn or turned like vulcanite. One 
claim. 

15,285. G. ELLISON. A combined starting rheostat (for the 
rotor circuit), overload cut-out, and no-voltaze release for three- 
phase induction motors. The solenoid of the overload cut-out 
is in one phase of the rotor circuit, and the solenoid of the no- 
voltage release is in one phase ot the stator circuit. The over- 
load cut-out operates by opening the circuit of the no-voltage 
release. solenoid, which in turn releases the starting handle, 
which is pulled round to the off position by a spring. In the 
case of high voltages the no-voltage release solenoid would be 
operated. from a small transformer. The arrangement is applic- 
able to single-phase motors. Five claims, three figures. 

18,245, К. В. Hawsronp (Compagnie Parisienne des Voitures 
Electriques, procédés Krieger). A method of control for petrol- 
electric vehicles. A compound generator is used, which has only 
à weak shunt excitation suflicient to keep the machine excited 
when the engine is running slowly. A series winding is pro- 
vided, and also a demagnetising series winding, which, 
during normal running, is short-circuited. When this 
last winding is in circuit it more than neutralises the ordinary 
series winding, and the voltage of the generator is so much 
reduced that the motors receive practically no current. This 
affords а means of stopping the motors without breaking the 
main circuit. The motors can be pure series motors, or can also 
be supplied with a shunt winding across the armature brushes. 
Five claims, three figures. 


1908 Patents 


66, С. M. LirrLF. А magnetite arc-lamp electrode for use 
with alternating current, and consisting of 60 parts magnetic 
oxide of iron (Ке,О,) to form the main conducting material, 
27 parts of titanium oxide (TiO,), 6 parts of ferrous chromite 
(CrO, FeO) for preventing rapid consumption of the electrode, 
20 parts of potassium silicate (K,SiO,) for obviating the un- 
steadiness and flickering of the are, and 5 parts of calcium 
fluoride (СаЕ.) for increasing the luminosity of the arc. For 
this last purpose, salts of strontium, barium, or magnesium 
can also be used. Six claims. 

665. A. P. SrROHMENGEH. А material for separating or en- 
closing the plates of secondary batteries. A cellulose fabric, 
such as ordinary muslin, is coated with pulp cellulose, and the 
resulting porous sheet is nitrated to a sufficient degree to he 
unaffected by the acid electrolyte. The finished material, which 
Is porous апа sufficiently strong to resist cracking, tearing, or 
abrasion in actual use, is either wrapped round the plates or 
merely interposed between them. effectually preventing short 
circuits through dislodgment of the active material. One claim. 


Specifications Published To-day 


The following Patent Specifications will be published to-day, and 
will be on sale at the Patent Office Sales Branch, 25 Southampton 
Buildings, London, E.C., at the price of 8d. each, post free. The 
number and year of the patent should be quoted on the order. 

Summaries of the more important of these patents will appear in our 


next issue. 
1907 Patents 


10,072, British Тномхох- Носхтох Co. (General Electric Co.). 
Electric motor control systems. 

10.295, CorriNs, Hayes & Watson. Trolley heads. 

12.555, Austin. Receivers for wireless telegraphy. 

12.406. Sepowick. Signalling apparatus. 

12.407, Grant (Haggarty). Ships! telegraphic apparatus. 

12,578, HrvraNp. Self-regulating machines for alternating or 
direct current. 

12.857. Tonry. Ball and socket joints for electric light fittings. 

12.969. HELLMANN. Synchronous working of apparatus. 


13,032, Eastwoop. Systems for electric railways. 

14,572, Haywoop, AND McKenzie & Horrawp, Ltd. Electi ally 
detecting the position of the switch tongues and loin; 
bolts of railway points. 

18,0134, KEsstLER & JELICH. Contact arrangement and stand 
for electric. lamps. 

18.508, Euiison & Jacoss. Telephonic apparatus. 

19.073, Fusser. Supports for electric lamps. 

19.447, MoonE. Automatic time switch mechanism. 

19.734, Gross. Arc lamps. 

20,119, MancoNi & MancoNr's WIRELESS TELEGRAPH Со. Trans- 
mitters. 

24,753, Siemens Bros. & Co. (Siemens d Halske АМ), 
Means for rectifying alternate currents. 

25,206, Harrison (Electric Railway Linprorement Co... Weld- 
ing. 

25,350, ARENAS ¥ GARCIA. 
homopolar type. 

26.621, Cumonr & (COMPAGNIE DE SIGNAUX ELECTRIQUES Pork 
CHEMINS DE Fek. Signal and point mechanism. 

27,379. AMALGAMATED ҢлАшО-ТыконАРН Со. (Sibt). Вай 
telephony. 

28,516, Јонхѕом (Felten d 


Dynamo-electric machines of the 


Guilleaume Lahineyerwerke Akt- 


Ges.). Electrical driving gear for motor vehicles. 
І 1908 Patents 


2.488, WoLHAUPTER. 

3,701, Роцурноѕ ELEKTRIZITATS-GES. 
photographs. 

4.444, DowsiNG. Electrical radiators. 

4.621, Екткрнкім. Manufacture of heat interchangers by an 
electrolytic process. 

5.225. ALLGEMEINE  ELEKTRICITATS-GEs. 
lamps. 

5.610. ALLGEMEINE ELEKTRICITATS-GEs, 

6,050, Stemens & HaLskE <AkT.-GEs. 
tantalum. 

7.910, Siemens Bros. & Co. (Siemens d: Halske АМ. 
Pyrometers апа thermometers. 


Complete Srecifications open to Public Inspection 
before Acceptance. 


1907 Patents 


15,798, KvzEL. Metal filament lamp. 
27,608, GrissiNGER. Electric thermostat. 


1908 Patents 


11.415, Norsk Hypro-ELektrisk KVOELSTOFAKTIESELSKAB. Pro- 
duction of pure sodium nitrite. 

11,633, ALLGEMEINE ELEKTRICITATS-GES. 
commutator machines. 

11,870, HAnrMANN-KEMPF. Apparatus for indicating the fre 
quency of electrical oscillations. 


Applications for Amendment 


Further particulars and instructions as to procedure in orpesitica 
to amendment will be found in the Official Journal of the Pate: 
Office of June I/th, 1908. 


23.899 of 1904. THe WorrRAM (TuNcsTEN) Мета, Fire 
Lamps, Lro., seek leave to amend this specification, granted t^ 
ALEX. Just and Franz Hanaman, for ** Improvements relatinz t 
the manufacture of incandescent lamps," on the ground o 
doubtful validity of some of the claims. The amendinents | 7 
sist in striking out all reference to molybdenum and limiting ti 
invention to tungsten. | 

11,949 and 20.1754 of 1905; also 5.225, 3.684, and 4.09: " 
1906. THe WorrRAM (TuNcGsTEN) Merat FirauENT Lawes, Lih. 
seek leave to amend these specificaticns, granted to Alex. do 
Е. Hanaman, and others, ior the same reason as stated ale: 


with reference to No. 25,899 of 1904. 
Expiring Patents 


The following patents expire during the current week, аб 2 
life of fourteen years :— | 

12.407 of June 26, 1894. Н. A. Тлүгов. Ап improved tt" 
of Wheatstone automatic transmitter for submarine tele!) 
The battery contact is prolonged relatively to the earth eT 
tact and the durations of these contacts are adjustable. 

12,552 of June 28th, 1894. G. Н. Nisnetr. Sealinz at 
junction boxes for lead-covered cables, for preventing acess © 
moisture to the open ends of the cables. The cables enter the 17° 
chamber of the box through solder glands. The inner chantet 
is filled with ozokerite or similar material, and the outer «har *7 
contains terminals апа fuses. 


Insulated joints for rails. Е 
Method. of transmitunz 


Electrodes for аг 


Incandescent Татр. 
Process for hardenin: 


Alternating-curret* 


JUNE 25, 1908. ELECTRIGAL ENGINEERING ni 


 —— 


i YOU MAY RELY UPON IT— 


to efficiently and economically serve your 
purpose. Remember, we stock every size 
from 12 in. to 48in diameter of fan. 


“Electrical Engineering” 
is a Sixpenny Paper 


BUT 


The Annual Subscription 
(£1 . 1. 6) is equivalent to 


тне ‘Arctic’ Fan 


— May we post you prices and particulars ? —- 


THE WILSON-WOLF ENGNG. Co., Ld. 


THORNTON ROAD, BRADFORD 


PENCE 


per week including postage. 


Subscriptions may be commenced at any time. 


Orders, with remittances, should be sent direct to 
THE KILOWATT PUBLISHING CO., Ltd., 
203-6 Temple Chambers, London, E.C. 


M 
Mou 
'* з”: 


-t 
П | ^ ata” Е 
is 
ID Qu, | 
у, 


/ WITTON бїр Ж 


$ automatically removes the Enamel 
upon Conduit Tubes and 


Secures efficient & reliable 
Continuity. 


You tighten the Screw 
and The Grip 
does the rest. 


COLLIERY SWITCH BOARD. 


With enclosed framework, &c., to comply with latest 
regulations. 
It will be noticed that the Earth Leakage Indicator is 


mounted on a separate small swinging panel (a very 
handy arrangement). 


Some Advantages of “ The Witton Grip” are: 


It is simple. It is reliable. Itis neat. 

It possesses enormous mechanical strength. 

It admits of Electrically Continuous Conduit 
Work at exceedingly Low Cost. 

Send for a Faraday House Report which will convince you. 


THE ARMORDUCT MFG. CO., Ltd., 
Bathurst Works, Witton, Birmingham. | 
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ATENTS AND DESIGNS ACT. 19907. 

Notice is hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Linited, of 31 Copthall 
Avenue, London, K.C., seek LEAVE to AMEND the SPECT- 
FICATION of LETTERS PATENT No. 25899 of 1504, granted 
to Alexander Just and Franz Hanaman, for Improvements relat- 
ing to the Manufacture of incandescent electric lamps. 

Particulars of the prooosed amendment were set torth in the 
Illustrated Otheial Jem nal (Patents), issued on June ifth, 1928. 
Any person, or persons, may give Notice of Opposition to the 
Amendmeat (on Patents Porm No, 18), at the Patent Office, 25 
Southampton Buildings, London, W.C.. within. one calendar 
month from the date of the siid Journal. 
С. ON. DALTON, Сошр tler-General. 
JQATENTS AND DESIGNS ACT. 1997. 

Notre is hereby wiven, that the WOLFRAM (ТСМ 
STEN) METAL FILAMENT LAMPS. Limited, of 31 Copthall 
Avenue, Lorden, ECL. seek LEAVE to AMEND the SPECI- 
FICATION or LE VTERS PATENT No. 11549 of 1905 granted 
to Alexander Just, Franz Назашаип, and Vereinigte Electrici- 
tats Action-Geselischatt, for Pmoorovements in ard relating to the 
menntacttre of incandescing Filaments tor electric incandescent 
lan ps. 

Particulars of the proposed amendment were set forth in the 
Tllustrated Ооа Jovinal (Patents), issued on June 17th, 1928. 
Any persen, or persons, may give Notice cf Opposition to the 
Amendment fon Patents Form No. 18), at the Patent Office, 25 
Southampton Puildines, London, W.C., within one calendar 
month trom the date of the said Journal. 
С. oN. DALTON, Comptrcller-General. 


QATENTS AND DESIGNS АСТ. 1907. 

И Notice is hereby wiven, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London, E.C., seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT No. 201754 of 1905, granted 
to Alesander Just, Franz Hamanan, Heinrich Landesberzer, 
Ignaz Naülzmann, and Veremiete Ele trieitats Actien-Gesell- 
schatt, for Lmprovements relating to the manufacture of incan- 
descing bodies for electric incandescent lumps. 

Particulars of the proposed amendment were set forth in the 
Hlustrated Official Journal (Patents), issued on June 17th, 198. 

Any person, or persons, may give Notice of Opposition to the 
Amendment (on Patents Form No. 18), at the Patent Осо, 25 
Southampton Puildines, London, W.C.. within one calendar 
month from the date of the said Journal. 

С. N. DALTON, Comptrcller-General. 

ATENTS AND DESIGNS ACT. 1907. 

Notie ds hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London, E.C., sesek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT Nc. 5225, of 1505, granted 
to Alexander Just, апи Hanaman, Heinrich Landesberger, 
lgnaz Salzmann, and Vereinigte Electricitàts | Actien-Geseli- 
schaft, for Improvements in and relating to the manufacture 
of incandescing bodies for electric incandescent lamps. 

‘Particulars of the proposed amendment were set forth in the 
JHustrated Оча Journal (Patents), issued on June 17th. 19C8. 

Any person, or persons, may give Notice of Opposition to the 
Amendment (on Patents Form No. 18), at the Patent Office, 25 
Southampton Puildings, London, W.C.. within one calendar 
month from the date of the said Journal. 

С. N. DALTON, Comptreller-General. 
JATENTS AND DESIGNS ACT. 1907. 

Notice is hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London, EC., seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT No. 3684 of 1906, granted 
to Alexander Just, Franz Hanaman, Heinrich Landesberger, 
lgnaz Salzmann, and Vereinigte Electricitats Actien-Gesell- 
Schaft, for Improvements in and relating to the manufacture 
of incandescing bodies for electric incandescent lamps. 

Particulars of the proposed amendment were set forth in the 
Illustrated Official Journal (Patents), issued on June 17th, 1908. 

Any person, or persons, may give Notice of Opposition to the 
Amendment (on Patents Form No. 18), at the Patent Office, 25 
Southampton Buildings, London, W.C.. within one calendar 
month from the date of the said Journal. 

C. N. DALTON, Comptroller-General. 


ATENTS AND DESIGNS ACT. 1907. 
Notice 1s hereby given, that the WOLFRAM (TUNG- 
STEN) METAL FILAMENT LAMPS, Limited, of 31 Copthall 
Avenue, London. E.C., seek LEAVE to AMEND the SPECI- 
FICATION of LETTERS PATENT, No. 4081, of 1906. granted 
to Alexander Just, Franz Hanaman, Heinrich Landesberger, 
Ignaz Salzmann, and Vereinigte Electricitats Actien-Gesell- 
Schaft, for Improvements in and relating to the manufacture 
of incandescing bodies for electric incandescent lamps. 
Particulars of the proposed amendment were set forth in the 
Illustrated Oflicial Journal (Patents), issued on June 17th, 1908. 
Any person, or persons, may give Notice of Opposition to the 
Amendment (on Patents Form No. 18), at the Patent Осе, 25 
Southampton Buildings, London, W.C., within one calendar 
month from the date of the said Journal. 
| C. N. DAL'TON, Comptroller-General. 
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INDUSTRIAL ELECTRICAL 
MEASURING INSTRUMENTS. 


By KENELM EOGCUMBE. 
Fully Illustrated. Demy 8vo, 8s. net. 


HYDRAULICS: and its Appiications. 
зү А. Н. Giesos, М.8с., A.M.LC.E. Nearly мю pages. 
Fully Illustrated. Demy Svo, 18s. net. 


ELECTRIC RAILWAY ENGINEERING. 
By H. Е. Pausparr, M.I.C.E., and H. M. Новакт, M.LEE. 
Fully Ilustrated. Imp. 8vo, 42s. net. 


ELECTRIC RAILWAYS: 
Theoretically and Practically Treated. 
Volume I. Rolling Stock. By Хх W. Asue, Б.М, 
and J. D. Кклькү. 
Volume I. Engineering Preliminaries an) 
Direct Current Sub-Stations. |у Sips 
W. ASHE, 
With numerous Diagrams. Demy 8vo, price 10s. 64. net each vol. 


CONTINUOUS CURRENT ENGINEERING. 


By ArrnED Hav, D.Sc., МЕ. Е. Fully Hlus. Demy Svo, еле. 


ELECTRIC POWER TRANSMISSION. | 
By Lovis Ben, Ph.D., M. Am.EL Е.Е. Fifth Edition. Revised 


and Enlarged. Demy 8vo, 16x. net. 


SEARCHLIGHTS. Their Theory, Construction, 
and Application. By Е. Nerz. Translated from the 
German by CHak Les Корсекѕ. Fully Ilustrated. Royal хо, 
7s. Gd. net. 


THE CORPUSCULAR THEORY OF 
MATTER. By J. J. Tuomsox, M.A., F.R.S., D хе. LLD. 
Ph.D. Demy 8vo, 75. 67. net. 


AMERICAN GAS-ENGINEERING 
PRACTICE. By M. Nispetr-Latra, A.M.Soc. M.E. 4 


pages. 142 Hlustrations Demy 8vo, 13, net. 


SMOKE PREVENTION & FUEL ECONOMY 
By W. H. Boorn and J. B. C. Kersitaw, F.I.C. Fully Mus 
trated. Demy уо, Gs. net. 


WATER SOFTENING AND TREATMENT. 
Condensing Plant, Feed Pumps and Heaters for Steam Usrs 
and Manufacturers. By Winuram Н. Boorn. With Tables 
and Ilustrations. Demy 8vo, 7s. 67. net. 


STEAM PIPES: Their Design & Construction. 
A Treatise of the Principles of Steam Conveyance and the 
Means and Materials used in practice to secure. Economy, 
Etlicieney and Safety. By Миллам Н. Воотн. ол. net. 


THE INTERNAL WIRING OF BUILDINGS. 
By Н. M. Lear, M.LMech.E. — Revised and Enlarzed 
Second Edition. 3x. 67. net. 


CONSTABLE’S “WESTMINSTER SERIES.” 


Uniform. Extra crown 8vo. Fully Illustrated. 


Price 6s. net per volume. 

The BooHseller.—'' To those interested from a commercial paint P 
in the subjects as well as to students, these clear and. practical com] endi m ` 
appeal, and they certainly form valuable additions to the ample list ef sen iT 
works published by Messrs. Constable.” 


Just Published. 
RADIO-TELEGRAPHY. By C. C. F. Мох‹кто\. 


PREVIOUSLY ISSUED: 
INDIARUBBER and Its Manufacture, with Chapters on Gutta Percba алі 
Balata. By Н. L. Terry, F.1.C., A. 1.M.M. 
ELECTRIC POWER AND TRACTION. By F. H. Davixs, AMEE. 


LIQUID AND GASEOUS FUELS, ani the Part They Play in Modern Puer 
Production. Hy Professor Vivias B. Lewes, F.LC., FCS 


COAL. Ry James Toxcr, M. M.E., F.G.S., &с. 

THE BOOK: its History and Development. By Cyri Пах. 
IRON AND STEEL. By J. Н. Stansnikz, B.Sc., F.I.C. 

TOWN GAS FOR LIGHTING AND HEATING. By W. Н. Y. енк CF. 


PRECIOUS STONES. With a Chapter on Artificial Stones. By Ж. 
GoopcHiILp, M.B., B.Ch. 

PATENTS, TRADE MARKS, AND DESIGNS. y ккххктн К. Ss os BA- 

GLASS. By WALTER RosKNHAIN. 

ELECTRO-METALLURQGY. By J. B.C. Kersuaw, ЕТС. 

THE ‘RAILWAY LOCOMOTIVE. By Vaccnan PENpRED, М.1.М‹сї.Ё. 
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B.T.H. 
MAGNETIC TRACK BRAKE 


The use of this brake makes it impossible for 
a car to get out of hand at any time, and 
eliminates the danger of skidding wheels. 


It combines the advantages of a powerful and 
reliable slipper brake, applied by hand, and a 
convenient and efficient magnetic brake, applied 
through the controller. 


If desired, both methods of application can be 
used at the same time in order to secure greater 
braking effect. 


Tests made in actual service, both on wet and 
greasy rails, have demonstrated its thorough 
reliability. 


THE BRITISH THOMSON-HOUSTON CO., Ltd., 


Electrical Engineers and Manufacturers, 


Head Office and Works - - - RUGBY. 


BRANCHES : 
LONDON : 83, Cannon Street, E.C. SHEFFIELD: 41, Church Street. 
MANCHESTER : ЗО, Cross Street. LEEDS : Greek Street Chambers. 
GLASGOW: 91, Wellington Street. BIRMINGHAM : 115, Colmore Row. 


NEWCASTLE-ON-TYNE : Collingwood Buildings. 


Address enquiries to nearest Branch Office. 
FOR EXPORT : Foreign Dept., 83, Cannon Street, London, and at Rugby. 
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PATENT SUPERHEATED 


Complete Steam Plant, with Removable Tubes, and 
Wolf's Balanced Piston Valve Gear, from 1 О to GOO B.H.P. 


THE MOST ECONOMICAL MOTIVE POWER OF MODERN TIMES 
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Metal Filament Lamps. 


* METALIK 


THE BEST 220-VOLT LAMP 


Please write for particulars of the 
SPECIAL DISCOUNTS we have arranged 


for CORPORATIONS and the TRADE. 


The originals of the following letters are in the hands 
of the Editor of ** ELECTRICAL ENGINEERING." 


Messrs. G. M. Boppy & Co., i 
Liverpool. June 6th, 1908. 
Dear Sirs, 

In reply to your letter of the 4th inst., we beg to inform you that 
we tested three ** METALIK ” lamps 220 volt, 50 c.p. ina sloping position 
burning with alternating current. These lamps were burning continually 
without switching in and out more than about once every 100 hours. The 
life of the first lamp was 970 hours, of the second 1856 hours, while the 
third lamp is already burning 2,775 hours, and is still in good condition. 
The light of the lamps is not materially less than as they were new. 
The blackening of these lamps is practically so slight that we may say 
there is no blackening. 

We also tested five lamps in our laboratory on direct current. These 
lamps showed the same behaviour as the above mentioned three lamps ; 
they have not yet burned more than about 300 hours. The candle power 
was, new, 40 Heffner [35 British C.P.], and is steadily increasing, so that 
it is now 49 Heffner [43 British C.P.] after 250 hours ; the consumption is 
constant 58 watt. These lamps are switched in and out about every 10 
hours. 


Electricity Offices Ре 
Messrs. G. М. Boppy & Co., March 9th, 1908. 
Liverpool. 
Dear Sirs, 

Some time ago we had two sample 50 c.p. * METALIK " Lamps from 
you for testing purposes. These lamps had an average life of 1407 hours, 
and would have run longer had not the filaments become shorted by 
twisting. 

It is our opinion that the supporting arrangements of all lamps of this 
class should have more consideration, as in all the lamps tested by us 
failure has generally been the result of partial shorting of the filament 
in the first case. 

We shall be glad to have your best price for the supply and delivery 
carriage paid at our... Stores of ** METALIK " lamps in the 32 c.p. 
size suitable for series burning on a 230 volt direct current circuit. 

Yours faithfully, 
City Electrical Engineer. 
Silicate aaa 
Corporation Electricity Works, 
Messrs. G. M. Boppy & Co., ену К нәмә nine ‚ May 28th, 1908. 
Liverpool. 
Dear Sirs, 

In reply to yours of the 27th inst., so far your ‘‘ METALIK ” 
lamps have been burning very satisfactorily and skall be obliged if you 
will quote me your best price for 100 lamps, as we shall probably be 
wanting some more before long. Yours faithfully, 


City Electrical Engineer. 


А С. М. BODDY & CO., 


SHEFFIELD. Newington Works, 
ESTABLISHED 1893. LIVERPOOL. 
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Instruments « Machinery Tested 


THE ELECTRICAL STANDARDIZINC, TESTINC AND TRAINING INSTITUTION. 


FARADAY HOUSE, 


62-70, SOUTHAMPTON ROW, LONDON, W.C. 
Telephone No. : 9999 Central. — Teleg. Address : ‘‘ Standardizing, London.” 
Tests every kind of Electrical Instrument, 

— Apparatus, and Material. ——— 


A Scale of Fees will be sent on application to the SECRETARY. 


EXPRESS SERVICE of Corridor and Buffet Car Trains between London 
(Marylebone) and Rugby, Leicester, Nottingham, Sheffield, Leeds, 
Huddersfield, Halifax, Bradford, York, Manchester, Liverpool, &c. 

THE COMPARTMENTS of the Trains represent the Acme of Comfort. 
They are luxuriously upholstered, well lighted, perfectly ventilated, 
and maintained at a genial temperature without being stuffy. 


She field For full 
Special particu- 
leaves RAPID TRAVEL larsapply 
London . IN LUXURY. to any 
'( Maryle - GREAT 
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.m., and Office, or 
ae анн TURBINE STEAMERS Бмл 
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without a CONTINENT via CRIMSBY DAWSON 
stop. Ltd. 


TURBINE STEAMERS between Grimsby and Rotterdam every Tuesday, 
Thursday and Saturday. These ships are fitted with Stone-Lloyd’s 
system of watertight compartments, rendering the vessels practically 
unsinkable. CONTINENTAL BOAT EXPRESSES run from principal 
stations in connection with these sailings TOURIST, WEEK-END, and 
excursion facilities to all the principal health and pleasure resorts. 
Frequent Excursions to the Midlands and the North. Quickest and 
Shortest Route from London to Stratford-on-Avon. 


Oii-proof. 


TRANSFORMER SPOOLS 


Dielectric strength unsurpassed. 


œ ISOLA & CHARTA CO., LTD., ALTDORF, URI * 


Does not contain layers о? mica. 
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John E. Raworth, 


2ueen Anne's Chambers, 
30, Broadway, Westminster, London, S.W. 


Electrical 
Porcelains 


of 


Proved.. 


Efficiency 


for all... 
purposes. 


James Macintyre © 


Washington Works, 
Burslem. 


FOR 


Chartered Patent Agent. 


CENTRAL 
STATION 
CABLES 


Apply :— 


UNION CABLE CO., 


LTD. 


27, Eagle Wharf Road, 


LONDON, N. 


" CABLEWELL, LONDON." 


975 N. 
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GROWTH OF 


KEY FIBRE CONDUIT 


FOR UNDERGROUND CABLES. 


bh the 


1898 to 1903. 1904. 1905. 1906. | 19О7. 


The height of the figures in the above illustration and the length of the Conduit carried аге, 
respectively, directly proportional to the annual sales of Key Fibre Conduit during the past ten years 


OVER 20,000,000 FEET (3,800 MILES) 
OF KEY FIBRE CONDUIT 
HAVE ALREADY BEEN LAID. 


THE KEY ENGINEERING C0, LTD., 


4, QUEEN VICTORIA STREET, Works : 38, DEANSGATE, 
LONDON, E.C. TM а Park, MANCHESTER. 


Manchester. 
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Difficulties caused by 
corrugations at Joint of 


Running-on Rails 
entirely removed. 


Rails prepared on Track to receive these 
Renewable Plates by «special 


Electrically-driven Machine. 
Great Saving in Maintenance Charges 


by using the above Renewable Plates. 


THE RAILWAY & GENERAL ENGINEERING CO., Ltd. 
NOTTINGHAM.. 


Makers of Tramway Specialities of all descriptions. 
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ILLUMINATED DIAL. Models 57 5 24. 
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nd 
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TESTING SET. 
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sS — Model 1. 
Model 16. STANDARD PORTABLE DOUBLE RANGE 
STANDARD PORTABLE DEAD-BEAT VOLTMETER. 


WATTMETER for A.C. and D.C. Circuits. 


LONDON OFFICE AND LABORATORY : 


AUDREY HOUSE, ELY PLAGE, HOLBORN, LONDON, E.C. 


WESTON ELECTRICAL INSTRUMENT CO. 
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The India Rubber, Gutta Percha 
and 


Telegraph Works Co., Ltd. 
Head Offices: 


106, Cannon Street, London, Е.С. 
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PRESCOT 
PAPER PINIONS 


FOR NOISELESS— 
POSITIVE DRIVING 


Please Write for Pamphlet P. 42. 


Made at PRESCOT by 


BRITISH INSULATED & HELSBY GABLES, 


ELECTRICAL CABLE MAKERS AND ENGINEERS, 


Works: PRESCOT, HELSBY, and LIVERPOOL. 


Branch Offices: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN, & BELFAST. 


METAL FILAMENT 


L A M P 


TRANSFORMERS. 


DELIVERY 1 DAY 


Send jor Complete 
List, 


BURNAND 


& CO., 


Lowfields, 
SHEFFIELD. 


А.С. MOTOR 
and 

TRANSFORMER 

SPECIALISTS. 


Bos... ae ИНН “ORDNANCE” PROPELLER FANS. 


Aprox. No. of Will deal with out of 
40 Watt Lamps. e eic dete ir ck БА: HIGHEST EFFICIENCY. LOWEST PRICE. 


List 2. Type B. 
12 14 amps 36/- 


FULL PARTICULARS FROM :— 


LI LI 
The Electric Ordnance Accessories Co., Ltd., 
CHESTON ROAD, ASTON, BIRMINGHAM. 
London Agents: BAXTER, CAUNTER, 86, CuarinGc Cross Колр, W.C. 
Also at MANCHESTER, GLASGOW, NEWCASTLE, BRIsTOL, HANLEY, ФС. 


TRADE DISCOUNT 
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Main Shaft Ventilator. 


London Address : 


THE LAWMEYER ELECTRICAL GO., Ltd., 


BANK BUILDINGS, 109-111, NEW OXFORD STREET, W.C. 


Telegrams: ‘‘ DREHSTROM, LONDON.” Telephone: 2822 Gerrard. 
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THE 


“STEARN” 


ENGLISH-MADE 


ELECTRIC LAMPS 


ARE THE BEST. 


SPECIALITY : 


HIGH-VOLTAGE LAMPS 


UP TO 250 VOLTS. 


All other Voltages and all Candle Powers. 


WRITE FOR PRICE LIST TO THE 


STEARN ELECTRIC LAMP T 


47, Victoria St., LONDON, S.W. + 


Factory : Sandycombe Road, Kew Gardens, S.W. 


STANDARD TYPE. NATURAL SIZE. 200 to 250 volts, 8 and 16 C. P. 


Green s Economiser 


Utilizes Waste Heat in flue gases, 
supplies High Temperature Feed to 
Boilers — gives increased Steaming 
Power — prevents undue strain on 
boilers, and prolongs their life and 
effects a GREAT SAVING 

on the COAL BILL. 
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MOSSES & MITCHELL, “fSnson, tc 


WESTERN ELECTRIC CO. 


MANUFACTURE AND LAY 


CABLE 


Electric Light, Power. Traction. 
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= 


And at SYDNEY, N.S.W.: 163, PITT ST.; and 
JOHANNESBURG, S.A.: 42, LONDON HOUSE, LOVEDAY sT. | 


Original Inventors and Patentees: 


E. GREEN & SON, LTD., 


WAKEFIELD and MANCHESTER. 
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are constructed on the standard, 
interchangeable, modern factory 
system by the most skilled engi- 
neers with up-to-date machinery. 


UNION MOTORS 


are therefore the cheapest, best, 
most efficient, and durable motors 


SOUTHWARK . 
and at NEWCASTLE and GLASGOW. 


Digitized by ` 
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SERVICE BOX fitted with CLAMP FITTINGS 


For Triple Concentric Main and Concentric Branch. 


HAMILTON HOUSE, VICTORIA EMBANKMENT, 


TELEPHONE: TELEGRAMS : 
1911 HOLBORN. LONDON, Е.С. CALLENDER, LONDON. 
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SALFORD IRON WORKS, MANCHESTER 
QUEEN ANNE'S CHAMBERS, WESTMINSTER. 
Fer Quotations write: 124, ST. VINCENT ST., GLASGOW. 
| COLMORE HOUSE, WATERLOO ST. B'RMINGHAM. 
31. HIGH ST.. CARDIFF. 
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DICK, KERR & 60., L| [Es HURIC ENAME FLEXIBLE METALLIC TUBING 


sb Вы YARD, CANNON төт. Should be used in all ee ee 
LONDON, E. C. For F Hihes Вы Press ч 1 


Works: PONDER' dite) TNR 
Registered Offices and 
112 QUEEN VICTORIA 8 ST. "LO NI DON. E.C, 


SWITCHES 


THAMES IRONWORKS 
FLAME STREET LIGHTING 


CANNON ST.. HOLBORN VIADUCT 
С BEDFORD - "wm | ДА B a EXETER 
OE затон 9 ТИТ Fe | PORTSMOUTH 


DUNDEE WOOLWICH 
OLIVER ARC LAMP Ltd., Cambridge Place, Burrage Road, 


WV OOLVVICIE. 


FOR TUMBLER 


Original 


There will be some vacant advertisement spaces on this cover from July 23rd. 
Applications should be sent by July 16{һ. 


ELECTRICAL ENGINEERING 


F MO 


OUR NEW 
CATALOGUE 


for the 


asking. 


Several new and in- 
teresting additions in 
Electric Light Fittings, 
and Electric Heating 
and Cooking Apparatus. 


Write to our nearest branch, 


Garrison Lane 
113-7, Charing Cross Rd. 


TYNE: 


SIMPLEX CONDUITS, Ltd. 


- BIRMINGHAM. 
- LONDON, W.C. 


16, Corporation Street - MANCHESTER. 
72a, Waterloo St. - GLASGOW. 
37, Moorfields - LIVERPOOL. 
61, High Bridge - - килы 
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HEATING & COOKING}: 
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DOWSON GAS 


THE CHEAP FUEL GAS MADE IN THE 
DOWSON APPARATUS 


. IS USED РОК. 
MANY KINDS OF 


ГОК МАСЕЅ ү 


Also for JAPANNING, 


CARBONISING, PAN-HEATING 


AND NUMEROUS 


INDUSTRIAL HEATING 


PURPOSES. 


SEND FOR CATALOGUE 
On GAS POWER 
Апа | GAS HEATING. 


DOWSON ECONOMIC GAS AND POWER 00. 


LIMITED, 
39, VICTORIA STREET, WESTMINSTER, S.W. 


i 
POSITIVE 


DRIVING 
LESS VIBRATION 


DURABILITY LESS FRICTION 


BUFFOLINE NOISELESS GEAR Co P. 
e LEVENSHULME * MANCHESTER 


WESTERN ELECTRIC i). 


MANUFACTURE AND LAY 


Electric Light,Power: Traction. 


GENERATORS, MOTORS, 
— ARC LAMPS, &c. — 


+: NORFOLK HOUSE, VICTORIA EMBANKMENT, W. een 


: Gerrard 5349 and 2389 Central. Telegrams: " Relay 
шры WOOLWICH, Е. 


at SYDNEY, N.S.W.: 163, PITT ST.; and 
НАНЕС S.A. : 42, LONDON HOUSE, LOVEDAY ST. 
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TELEGRAMS: TELEPHONE 
"CREDENDA, BIRMINGHAM.” No. 180 EAST BIRMINGHAM. 


CREDENDA CONDUITS Co. 
SCHOLEFIELD STREET, 
BIRMINGHAM. 


SPECIALITY: WATER TIGHT FITTINGS.-SEE LIST "B" 


ACCUMULATOR CO., Ltd. 


STORAGE BATTERIES for 


Private instaiiations, Centrai Stations, Motor 
Cars, Launches, Vehicie Lighting, Portable, 
Medicai, and Laboratory Work, etc., etc. 


WRITE FOR ILLUSTRATED CATALOGUE TO 


STRATFORD, LONDON. 


ELECTRICAL 
ENGINEERING 


JUNE 25, 1908. 


TAYLOR & CHALLEN Le, ENGINEERS И BERRY PATENT 
ConsriTuUrioN. Hit, BIRMINGHAM. mane 


PRESSES. DIES & MACHINERY. 


кор. tne MANIPULATION o SHEET METALS 
( USED IN THE MANUFACTURE OF ) 2 

AMMUNITION COINS Seaniess HOLLOWARE 

PARTS OF Bicveves. , Dynamos, Lamps , MOTORS 


Ma: А - 


. ELECTRICAL ENGINEER ENGINEERING © 


Sole Manufacturers :— 


BRITISH ELECTRIC TRANSFORMER CO., LTO, 


HAYES, MIDDLESEX 


Cables and Telegrams: Е 
4^ TRANSFUNDO, HAYES, MIDDX.’’ B 


A B C 5th Edition. { 
Engineering 2nd Edition. , 
Western Union. 

Telephone 

226 Ealing (Post Office). 

12 Post Office, Hayes (Local calls). 


Codes: 


ACCUMULATOR C0., Ltd., 


119, VICTORIA ST., LONDON, S.W: 


Works : Dukinfield; near Manchester. 


SMALL CELLS 


FOR | 


PRIVATE INSTALLATIONS. 


Cells for Telegraph, Telephone & Signalling Work. 
Cells for Testing and Experimental Purposes. 


Our Cables are manufactured їп accordance 
with the recommendations of the Engineering 
Standards Committee. 


The LIVERPOOL ELECTRIG GABLE GO., LTD., uiverroo., н. 
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